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Abstract

As a carrier of P2P network finance, P2P network financial platform has the characteristics of
high transparency of information, high credibility of borrowers, low risk and simple operation.
As the debit record of P2P network financial platform is increasing gradually, the historical
data is becoming more and more huge. However, these historical data are only stacked in the
database or data warehouse, and has not been effectively used. The online financial platform
has little research on mining useful information behind the hidden data. The data mining
technology should be introduced into the management of P2P network financial platform. In
addition, the data mining technology should be used to analyze the existing data of P2P network
financial platform, so as to provide services and suggestions for borrowers, payers and platform
managers. It has become a new topic in the development process of P2P network financial
platform. In view of the above problems and needs, this paper hopes to study the application of
data mining technology in P2P network finance, and promote the construction and
development of P2P network finance.
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1. Introduction

When some of the business in the financial industry, such as capital transactions, payment payments,
information intermediaries, was achieved by Internet, the Internet financial model has emerged. This
model is different from the current direct or indirect financing model [1]. At present, there are mainly
three kinds of Internet financial enterprises in the financial market, namely, small loan enterprises,
third party payment enterprises and financial intermediary enterprises [2]. Domestic commercial
banks have launched a variety of mobile and Internet banking, which is also part of the internet
banking. This fashionable financial model is a new model formed by the Internet and the traditional
financial industry to promote each other and influence each other [3]. The characteristics of the
Internet itself, namely openness and equality, are reflected in the financial industry. This has led to a
qualitative change in the traditional financial sector and a fundamental impact on the human financial
model. P2P network finance is also known as P2P credit, and it means person-to-person. It refers to
the borrowing between individuals and individuals and individuals and small businesses. In general,
this kind of lending business is done on the internet. The borrower publishes information on the
Internet, such as the amount of the loan, the level of interest and the repayment plan [4]. The lender
searches the information on the internet, understands the borrower's borrowing information, weighs
the risks and gains, negotiates the borrower's content, and finally negotiates the borrower's content
and completes the loan on the network platform. This is the self-service of financial markets. In
addition to the traditional financial model, P2P network finance meets a part of the needs of social
financing and investment.

Many small and micro businesses owners, entrepreneurs, wage earners, farmers and college students
who are lack of collateral and social resources, they can obtain funds through the P2P network
financial platform. Some investors who have an idle capital and have a willingness to invest are
earning more than the traditional financial sector. P2P network financial income is relatively high [5].
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In general, it can stay at 10% or higher. Compared to the traditional financial industry, its advantage
Is greatly improved the efficiency of borrowing services, and reduce the borrowing threshold and
difficulty. Therefore, this effectively alleviates the difficulty of borrowing of some people [6]. In
addition, P2P network finance can provide people with more flexible and more profitable financial
way. P2P network finance provides a transparent and open platform for direct communication and
information between borrowers. P2P network finance combines the Internet and small loans, and
retains the advantages of the two. The P2P network financial platform solves the problem of
complicated and inefficient procedures for borrowers to apply for loans from commercial banks. At
the same time, a small amount of funds and resources are collected together to provide sufficient
financial support for people in need. The openness of the Internet provides a platform for the
collection of funds. The borrower not only gains higher returns while diversifying the risk of loss [7].

2. State of the art

In developed countries, data mining technology has penetrated into various fields. Among them, there
are some typical applications. IBM, for example, uses NBA game data as a data source and digs out
different combinations of players to optimize the tactics of the team [8]. The insurance industry should
use data mining technology to predict the possibility of user fraud. In terms of user management, data
mining techniques should be used to classify users. In the biological field, data mining techniques are
used to analyze the permutations and combinations of DNA [9]. In the field of network teaching,
through the use of data mining, teachers can analyze the student's learning situation, so as to further
improve the quality of teaching. In the medical field, the application of data mining technology can
analyze the characteristics of patients, the pharmacy management, predict the probability of disease
and so on. At present, the latest development direction of foreign data mining is to further study and
improve the algorithm model of knowledge discovery and to expand the application area of the model,
such as the continuous improvement of genetic algorithms and support vectorization algorithms.
Many Internet companies and research institutions on the development and application of data mining
are very seriously. Amazon and Google have set up a corresponding research center [10]. Domestic
research on data mining started a little late. Compared with foreign countries, domestic research is
relatively backward. At present, there is no overall strength. However, after years of hard work, some
progress has also been made. From 2001 to 2003, data mining related papers are very rare. However,
in recent years, data mining has clearly become a hot topic in academia. The number of papers in this
area to maintain high growth is the best evidence. Many enterprises have not only invested a great
deal of money and manpower in data mining research, but also actively applied their research results
to their products. At the same time, educational institutions also set up data mining courses. In the
training of data mining personnel, enterprise spending is also continuing to rise. These phenomena
show that data mining is a very attractive area, it can effectively promote the development of many
industries of data. It is a practical application oriented technology. At home, it is now widely used in
the fields of finance, banking, agriculture, manufacturing, retail, telecommunications, health care,
education and bioscience.

In the information technology, intelligent search engine is the product of data mining technology in
the field of search engine applications. It can give users more efficient and accurate web feedback. In
the medical and health aspects, data mining can be used for cases, patient behavior analysis and
pharmacy management. At the same time, it can also be used for the arrangement of the treatment
plan and the judgment of the effectiveness of the prescription. In the retail industry, data mining
technology is used to analyze and study supermarket customers to determine the specific customer
interest, consumption habits, consumption trends and consumer demand, predict the customer's next
purchase behavior. And for different types of customers, the appropriate marketing activities is
carried out, so as to increase sales [11]. In agricultural construction, the use of data mining technology
can provide solutions for rural informatization construction, and can effectively solve the problem of
difficult collection of rural service information and the difficulty of information entering the villages
and households. In telecommunications, data mining technology can be used to analyze the behavior
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characteristics of telecom customers, and find the potential demand of users, and finally provide the
basis for the design of packages. At the same time, customer management can attract new customers
and reduce the loss of the old customers. In education, data mining technology can be applied to the
distance education system, put forward personalized education services, thereby improving the
quality of distance teaching. In the field of justice, data mining techniques can be used for case
investigation, case analysis and crime monitoring, and it can also analyze the characteristics of
criminal behavior. In terms of finance, data mining technology can be used to assess the credit rating
of the account, analyze the usage patterns of credit card users, analyze the trend of stocks and explore
the relationship between financial policies and financial markets. In e-commerce, data mining
technology can give each visitor a personalized recommendation to stimulate the user's desire to buy,
and increase sales.

In 2005, the first P2P network financial platform was established in the UK. The industry began to
develop rapidly in Europe and the United States. In 2006, China's first P2P network financial platform
was established. Therefore, P2P network finance can be regarded as a new thing. Just a few years,
P2P network finance has gradually been accepted and developed rapidly. P2P network finance has
aroused the attention and research of scholars at home and abroad. There are many qualitative
researches on P2P network finance, and quantitative research is relatively few. It is mainly focused
on the following aspects. When tracing the causes of Internet banking, both domestic and foreign
scholars point to the imperfections of the traditional financial system. The traditional formal financial
sector has limited coverage. It does not pay enough attention to the individual and the small enterprise,
and the procedure is complicated and the process is tedious. Driven by the interests and driven by the
reality of demand, the Internet banking has developed rapidly. At present, the domestic and foreign
scholars generally believe that the traditional commercial banking business has been impacted to a
certain extent by the emerging P2P network financial industry. Most scholars doubt that the P2P
network finance will replace the traditional banking industry. At present, there is no unified
conclusion [12].

In 2008, M.KIaffit explored the factors that affect the success of borrowing on the P2P network
financial platform on the basis of data provided by the Prosper platform. He concluded that the
detailed personal information is good for borrowing. He also points out that the success rate of
borrowing is proportional to the borrower's credit rating and the bank's creditworthiness. AA and A-
level borrowers are more likely to get loans. In contrast, the high-risk borrower's success rate is very
low. In 2009, MLin, NRPrabhala, SViswanathan, et al. studied the world's largest P2P network
financial platform Prosper. Through the social network, P2P network financial platform borrowers
were investigated, which can effectively solve the problem of adverse selection. The results of the
study show that the more detailed the social network information, the borrower is more likely to get
loans, and the borrower's interest rate is relatively low. In 2010, Collier et al. studied the relationship
between the borrowing rate and the borrower's borrowing amount, the borrower's financial condition
and the auction method. The results show that bad financial conditions and huge borrowing will lead
to higher borrowing rates [13]. In 2011, Chinese scholar Guo Qi conducted an empirical study on the
factors that affect the success of borrowing by using the public historical data of P2P online financial
platform. The results show that the amount of loans, personal credit rating, and the total number of
bids are the most important positive factors. At the same time, different ways of repayment affect the
success of the loan. If the borrower chooses a monthly repayment, the probability of a successful loan
is greater. And the choice of the return of principal and interest in the end will reduce the probability
of successful borrowing. In addition, the study also found that the borrower's previous borrowing
interest rate on the success of the probability of borrowing is not significant. In addition, in the
friendly loan model, the borrower's borrowing costs are negatively related to the borrower's
relationship. When the borrower's relationship is closer, it can reduce the borrower's borrowing costs
to some extent. In 2013, Chinese scholar Zhao Lefeng applied the regression analysis model to the
P2P network financial platform. On the basis of historical transaction data from PPDAI, the following
conclusions are drawn. As a whole, there is no obvious difference in the success rate of loan between
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the central and western regions of China. The probability of successful borrower borrowing is
positively related to the historical success of the borrower, the personal credit rating, the total number
of bids, and the area in which the borrower belongs. And it is negatively related to the borrower's
amount of borrowing, the term of borrowing and the interest rate of borrowing. A large number of
studies have shown that the probability of success in borrowing on the P2P network financial platform
iIs closely related to the borrower's credit rating and social relationship.

3. Methodology

3.1 Research Subjects on Data Mining Technology in P2P Network Financial Application

The full name of the Bangyoudai is Qinhuangdao Bangyoudai of the loan Investment Advisory Co.,
Ltd., which was established in November 2013. It is not only one of the most abundant financial
platform of P2P network in China, but also a representative P2P network financial platform. The
operation model of Bangyoudai mainly refers to the foreign Prosper, which provides a fair, stable,
transparent and efficient network financial platform for individuals with loan needs and financial
needs [14]. First of all, users can upload various credit certificates to evaluate credit rating. The user
then issues a loan request. Eventually, the financial needs of themselves or enterprises are met. By
Bangyoudai loan platform, users can also lend their spare money to borrowers in the form of financial
management. Users can obtain high returns. At the same time, this is also conducive to future
borrowing.

Generally speaking, the borrower can choose the type of loan according to the characteristics of the
borrowing and the demand of the borrower, and issue the loan information of the relevant loan type.
Among them, the borrowing rate can be set in the range of 10%~24%. The borrower's borrowing
amount is directly related to the credit rating. The higher the credit rating, the greater the amount of
borrowing within a certain range. At present, the Bangyoudai loan platform is running well.
Bangyoudai loan process can be divided into four stages: first of all, according to their own
circumstances, the borrower chooses the type of loan, the amount of the loan, the time of the loan,
and submit the loan application. Personal information is certified. After the audit is successful, the
loan list is generated. Second, investors browse the list of loans. The risks and benefits are predicted
according to the type of loan, the interest rate of the loan, the term of the loan, the credit rating and
the relevant certification information of the borrower. The risk and earnings are predicted. Then, the
appropriate borrowing is chosen to invest. Third, After the borrowing is full, the borrower borrows
successfully. The funds will flow into the borrower's account. If the loan is not credited before the
deadline, the loan will fail. Fourth, the borrower must pay off the funds in accordance with the terms
agreed upon by both parties. The borrower should ensure that the funds in the account are sufficient
to repay the money due for the current period. After all the money paid off, the borrowing business
is completed. The system's loan business flow chart is as shown in Figure 1.

Bangyoudai loans are divided into six types: working class loan, net value loan, guarantee loan,
enterprise loan, net business loan and card loan. The types of bids are classified as follows: the credit
audit standard, the intelligent financial management standard, the field certification standard and the
institution guarantee standard. In this paper, the Bangyoudai loan platform is taken as the research
object, and the data source of data mining is also the real transaction data on the platform. There are
two main reasons for using the Bangyoudai loan platform as the object of study. First, the Bangyoudai
loan platform as a new platform, the operation model is more representative. Borrowers and investors
are fully autonomous trading, which is conducive to the discovery of objective laws on the platform.
Second, the data is accurate, which is the actual transaction data from the platform. The authenticity
of data effectively ensures the reliability of data mining results.

3.2 The Overall Demand of Data Mining Technology in P2P Network Financial Application

Now the P2P network financial industry is developing rapidly in China, and its functions are
becoming more and more perfect. With the gradual increase in the borrowing record of P2P network
financial platform, transaction information is becoming increasingly large and complex. Compared
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with the increasingly perfect business process, P2P network financial platform has little work to
excavate the hidden knowledge behind the data. The platform’s utilization of transaction data is still
at the stage of development. P2P network financial platform has a huge user information and
transaction records. Using the data mining technology to analyze the existing data on the P2P network
financial platform, we can get the behavior characteristics of the drawer and the borrower. This helps
the P2P network financial platform user management or provide effective support for the operation.

First of all, from a large number of transaction information mining users of different behavioral
characteristics, which is the simplest, most direct and effective application of data mining in the
platform. Data mining technology can help platform managers to build models, identify high-value
high-quality financiers, and increase the loyalty of the contributor, which provides data and content
support for targeted marketing campaigns. Secondly, the data mining analysis method can predict the
full scale, extract the characteristics of successful loans, establish full scale predictive regression
model, help borrowers to borrow successfully, and improve the transaction success rate of the
platform. Finally, the model of successful borrowing is mined through association rules in data
mining, so as to provide decision support for the borrower's loan settings. The personal credit risk
assessment model roadmap is shown in Figure 2.
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4. Experiments

4.1 The Overall Design of Data Mining Technology in P2P Network Financial Application

According to the data mining process, the data mining technology includes three basic steps in the
overall design of P2P network financial application, which are defining the problem, preparing data
and generating model. In P2P network financial applications, the overall flow chart of data mining
technology is as shown in Figure 3:
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Figure 3. The overall design flow chart

The definition of the problem is to determine the data mining technology in the P2P network of
financial applications. The purpose of this data mining is to carry out user management of the
contributor, to predict the full standard and to analyze the loan. This study takes the real trading data
and the user information as the data source. First, extract the relevant data from the platform database
to form the target data set. Observe data and have an understanding of the data. Familiar with data,

TUIT
forecasting
model

BOTOWmE
analysis
model

266



International Journal oi Science Vol.4 No.7 2017 ISSN: 1813-4890

and identify data quality problems. In the original data, the data noise is relatively large. The raw data
must be preprocessed to produce a data set that is more applicable to the data mining method.
Therefore, the data directly extracted from the background needs processing. It mainly includes
solving noise data, dealing with missing information and abnormal points, data conversion and so on.
High quality data preparation can greatly improve the quality of mined patterns and shorten the actual
mining time. At this stage, different data mining techniques can be selected and applied as model
setting parameters. Usually, the same kind of data mining problems can be solved by a variety of data
mining methods and techniques. This stage is mainly about the selection and setting of data mining
model.

4.2 Data Preprocessing

In general, in the original data, the data noise is relatively large. The raw data must be preprocessed
to produce a data set that is more applicable to the data mining method. Therefore, it is necessary to
process the data extracted directly from the background. It mainly includes data cleansing, data
integration, data transformation and data reduction. High quality data preparation can greatly improve
the quality of the excavated pattern and shorten the actual mining time.

Data cleanup is mainly through technical means to standardize the data format, clear the abnormal
data, correct the error and clear the duplicate data. It mainly includes the filling of missing values, the
smoothing of noise data, the identification of outliers or anomalies, and other methods. Data
integration refers to the combination of data links in multiple data sources and unified storage.

Data transformation is the way to convert data into data models by data smoothing, data aggregation,
data standardization, data generalization, data normalization and so on. The data reduction is to reduce
the larger data set. However, the new data set does not destroy the integrity of the original data. The
result of mining before reduction is basically the same as the result of mining after reduction. The
main methods of data reduction include data cube aggregation, dimension reduction, data
compression, numerical reduction, discretization and hierarchical generation of concepts.

4.3 Design of Borrowing Analysis Model

Through the filtering and integration of the borrowing information on the data management platform,
the activity data is obtained, which includes the type of borrowing, the borrowing time, the borrowing
amount and the borrowing rate. In this paper, we use association rules algorithm in data mining
technology to analyze the combination of related factors of successful borrowing. The basic idea is
as follow. From the data platform, we can extract all kinds of successful loans, the amount of the loan,
the interest rate of the loan and the time of repayment of the loan. The variable values here are the
statistical results on the data management platform. The data pattern is shown in Table 1.
Table 1. Examples of borrowing information data

Types of borrowing Loan amount Interest rate on borrowings Time of payment
Working class loan 15000 17.6 6
Net business loan 15000 18 12
Enterprise loan 50000 19 12
Enterprise loan 98000 18 12

The data types extracted from the data platform are numeric. And the association rule algorithm
requires a discrete type for the variable. The borrowing amount is divided into five different sections
from low to high. In the Bangyoudai loan platform, the borrowing interest rate has strict control. The
interest rate for all borrowings must be below 24%. The repayment time of the loan is also stipulated.
The longest time is not more than 24 months, the shortest time is not less than 1 months. The
association rules, minimum support and minimum confidence are set up, and the association rules
algorithm is used to analyze the above variables. Finally, the loan analysis model is established. The
results were shown and analyzed to identify the link between borrowing related factors. The process
of determining the degree of completion of the borrowing is shown in Figure 4.

Get . Return to the user
Get the loan ID ':[L\? ¢ pr;)%re“ 1 :(> information page for
real ime retest

Figure 4. The process of determining the degree of completion of the borrowing
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5. Conclusion

This paper expects to study the law of network lending market operation, and to explore hidden
knowledge in P2P network finance by using data mining technology. Data mining technology is
applied to the management of P2P network financial platform. Data mining technology is used to
analyze the existing data of P2P network financial platform. The platform's understanding on users
has been deepened. The full scale is forecasted and the borrowing is analyzed. The main points of
this paper are as follows: First of all, the research status of P2P network finance at home and abroad
Is summarized, and the application of data mining technology in P2P network finance is expounded.
Secondly, the functions and characteristics of the existing P2P network financial platform are
analyzed. From the aspect of platform managers, the necessity and feasibility of data mining
technology in P2P network finance are discussed. Finally, the model of P2P network finance is
constructed by using data mining tools, and the results are explained.
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