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ABSTRACT: Web data mining is a new subject which has been applied in many fields. With the rapid development of
electronic commerce, the consumers have started to accept this kind of online shopping purchasing way. E-commerce
websites have increasingly brought economic income. But on the other hand, this also brings several problems. Some of them
are the instability of customers and high customer churn rate. So in this paper, we will analyze the electronic commerce
customer churn prediction model based on Web data mining. Network and information security issues, have become a
bottleneck for further development of the network economy. Web data mining technology is the key to improve the perfor-
mance of network information security technology. And we will use the Pareto / NBD model to figure out the customers
activity to predict the trend of the customers, which can be useful for the enterprise to formulate retaining strategies and
resistance strategies to control website customers churn.
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1. Introduction

Since 1990s, the rapid development of electronic commerce has aroused the attention of the business and theory fields.
Electronic commerceisanew business model based on advanced computer network technol ogy and communication technol ogy
platform on the Internet. Its appearance caused great changes in the traditional market concept in the amount of the scope,
including the expansion of the time dimension and space dimensions [1]. So that the E-commerce makes the traditional
geographical, political concepts, awareness, and other differencesin the formation of the market boundaries blurred. But now,
with the increasingly fierce competition in the market, the enterprises pay more attention to customer resources under such
electronic commercial circumstances[2].
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In the current information analysi s technol ogy, web data mining technology is the most powerful and efficient technology. In
order to promote the electronic commerce, web data mining technology is applied to predict the customers chum online. The
enterprises will analyze the behavior of the customersthrough avariety of web datamining analysis, which can help to reduce
the operating costs and enhance the competitive power of the enterprises. Web data mining technology is the combination of
data mining and web research. The web data includes the web page content, the structure of the page, the user, access
information, e-commerce information and so on.

Theleft part of the articleis organized asfollows. Chapter two will introduce the state of the art, including the Web data mining
and its application in E-commerce customer churn forecasting model. Chapter three will show the readers the method to study
the relation between customer activity and the customer churn. Chapter four will analyze the result. Chapter five will be the
conclusion.

2. Sateof theArt

2.1Web DataMining

In today’s e-commerce environment, enterprises can use the powerful data processing ability of Web data mining technology
easily, excavating the potential and valuable customer behavior information through the huge data which can assist the
enterprise marketing activities and decisions. Customer behavior analysis based on alarge amount of customer dataisakind of
Web data mining technology which iswidely used. Through Web data mining, the customer behavior datais conducive for the
company to develop marketing programs and plans. Last but not least, the most important is to establish the electronic
commerce customer loss prediction model. In the face of the fierce market competition, how to reduce the loss of online
customersis becoming more and moreimportant. The most effective method isto build up asuitableforecasting model to predict
the loss of the customers online accurately. Once found out their trend of loss, take measures and make plans to retain the
actively. In recent years, with the rapid spread of the Internet, the network becomes user-related business which is very
important and indispensabletool. Born in network economic base, e-commerce, both in foreign and domestic, has been devel oped.
Onthe other hand, network security in facing the current fiscal situation isnot optimistic. Network and theinformation system’s
own defects, vulnerabilities and threats are surfaced. Network security has not only become an important part of the State and
national security, but also an important bottleneck restricting the development of the network economy. One can say that the
Web data mining technology is upgraded network information security prevention performance of the key technology.Various
network servers, and Agent servers are retained to have access log. The records have network system occurred during various
important events, through it we can understand the system run status and can monitor user behavior, audit security event, and
diagnosis errors exception. Although these data providers have security prevention application possibilities, but often need
more high abstract level of analysis. Relations in the period of time between multiple events and event identification, pattern
recognition are required in order to make better use of these data. Thiswas the identification usually depends on intuition and
experience, or based on attack patterns, security experts and the analysis of the weaknesses of the system. Thisis very time
consuming and inefficient and imprecise, and are only effective against known security threats and new security threats could
not be found. And Web data mining through access path analysis, and associated rules found, and sequence mode analysis,
and classification rules found, and poly class analysis, technology, get resources datain the extraction and security related of
system features property. According to system features property, the automatically generated security event of detection
model, for the security event of automatically identification avoid artificial analysis and coding detection model. It greatly
improvesthe mode recognition, and rules structure of efficiency makesthe network information security prevention performance.
(asshowninFigurel).

Analyzing the customer behavior through web data mining and monitoring the actual purchasing behavior of the customers
(such asthe website they browse, the keywords and the productsthey purchase online), will hel p the enterprisesto enhance the
judgment of the prospect. Hereisastatus about the expression of the E-commerce. Data mining refersto the large, incomplete,
noise, fuzzy and random dataextraction implicit in it and do not know in advance, but it isal so potentially useful information and
knowledge. But most of the classical data mining methods are only homogeneous, where the homogeneous data analysis for
text on the Internet to alarge number has heterogeneous information, log information, hyperlinks, and so on where it does not
apply. In order to solve this problem, people combine traditional data mining and web, and create a new mining technology—
Web data mining. Web data mining from Web documents and Web activities in the discovery and extraction are potentially
useful model of interest and hidden information. It targetsthe mining useful information from the Web, based on the datamining,
document mining, multimediamining, and comprehensive use of computer networks, databases and datawarehouses, artificial
intelligence, information retrieval, visualization and natural language understanding technology. It will combine

30 Progress in Computing Applications Volume 6 Number 2 September 2017




Competitive
Prica Monitoring

E-commuerce
Data Collection
]

Store Location
Tracking

Wabsite
Change Detection

Figure 1. Web data collection

traditional data mining and the web technol ogy. The basic web data mining processis as shown in the Figure 2. The resources
found refer to are from web which get and returned to the text resources process. It is by processing of the object including
static page, web database, web structure, and user records and the related information. The data pretreatment refersto accord-
ing tomining of purpose, isfound in the original resourcesdatafor extraction, and decomposition. Thisismerged, last into data
mining in data format, and save to relationship type database table or data warehouse will wait for further processing. The
Pattern recognition is the use of various algorithms for data mining, and generation mode, where the algorithm includes an
access path analysis, association rules, sequence analysis, classification rules and clustering analysis. The user access pattern
analysisisamode of analysis, which will have avalue of pattern extraction process.

Figure 2. Express state of the E-commerce

3. Methodology

Pareto/NBD model is proposed by Schmittlein, which is mainly used to describe the model of customer repeat purchasing
behavior [3]. Theresults of themodel can predict the customers churn. First of al, the customer churnisthe random events. We
do not know the state of customer churn actually in advance. The data all we known are from the web, such as the purchase
behavior of the customers. So herewe should estimate the customer activity[4]. Pareto/NBD model from Schmittlein, Morrison
or Colombo’ sdescription of customer repurchase behavior model, also known as SMC model. Pareto/NBD model isapplicable
to thefollowing customer churnisarandom event and cannot be directly observed when aclient loss. The unique performance
customers stop buying in along time; during the active period, customers buy a random interval of time and customers buy
event could occur at any time. The wastage rates and purchase ratesfor different customershave abig difference[5]. Beforethat,
scholars have put forward alot of client repurchase behavior prediction models, such asNBD (Negative Binomial Distribution)
model, L SD (Logarithmic Series Distribution) model and NBD-Dirichlet model[6]. Pareto/NBD model isthefirst ever to customer
churn prediction model of customer repurchase phenomenon, whereit cannot only predict the repeat purchase, and can provide
customers active, customer base, and other important information. In recent years, customer relationship management and
customer asset management become thefocus of marketing management, where Pareto/NBD isabasisfor prediction of consumer
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behavior models caught the attention of researchers. Schmittlein, and Peterson improve the estimation of the model, join the
customer purchase amount prediction model anditisan empirical study for theindustrial market[ 7]. Reinartz and Kumar research
customer profitability and customer relationsin time directly use the Pareto/NBD model to estimate the length of time for the
customer relationship. Through the digital Corporation of data, it isfound that the Pareto/NBD model was empirical research.
Fader and Hardie by CDNOW online CD vendorsto verify the datato the Pareto/NBD model[8]. But generally speaking, Pareto/
NBD modelsalso lack awiderange of empirical research, empirical methods need to beimproved and Pareto/NBD maodel hasyet
to be developed[9]. Pareto/NBD model hasvery strict assumptions limit, but under certain conditions, it can be more effective
to capture hidden information in the sales data[ 10]. Customers' repeat purchases and loss of effectiviness have early warning
forecast. Application section of thisarticleisbased on the Pareto/NBD model of customer lifetime value cal cul ation method and
customer churns alarm point setting method and these methods have real meaning, which can provide guidance for enterprise
marketing decision[11] (asshownin Figure 3).
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Figure 3. Pareto/NBD model

Enterprises involved in this research belong to the professional retail industry, which is engaged in avariety of products. The
product pricesvary for small number of customers, mainly for television stations. The schoolsand other institutions, operational
units and customers closely associated with business, have long customer relationship in atypical market. Poisson’s purchase
rateis one when the customer is active snf the customer repeating purchase rateis a Poisson distribution. When theindividual
customer isactive, thetransaction rateis A, and the number of transactionsfor X observed period lengthfor (0, T), where O isthe
time of the first transaction and the future purchase probability is Poisson distribution. The customer survival timelengthis z:

P[X=x|A7>T]=e" (A1) x=01.2 )
Xl

E[X|A, 7> T]=AT @

Var[X| 2, 7> T]= AT? &)

According to the calculation of customer purchase data, the enterprises can predict the electronic commerce customer churn
which can be the reference and specific implementation of the follow-up to maintain the strategy work. Customer churn
management is an important component of the customer relationship management. In the customer relationships without
contract conditions, the customers can change providersat any time, without having to inform the vendor, resulting in customer
loss concealment of non-contractual customer relationships. If one can detect abnormal changesin customer buying behavior,
early detection of brain drain, can promptly take measures to investigate the cause of customer churn, where customer and the
new supplier contacts early to win back customer trust. In the empirical part, one can see the active reflect of the survival
probability of customers, as growth is not buying time, the activeness will decline, so it can be used as indicators of customer
churn alarm. But action is a continuous variable, in practical applicationsit also need to be converted to binary variables, that
is, if active value is reduced to a certain threshold alerts. It leads to take the appropriate measures. In the existing literature,
generally set the threshold to 0.5, that is, active 0.5 alert, where the advantage of this method is relatively simple and the
disadvantageisthat treatsall customers equally. 20/80 principle showsthat 20% customers bring a profit of 80%, so the loss of
high-val ue customers are more which has severeimpact on the enterprise. The high-value customers get more early warning and
the low value customers can get later warning. For customers with negative value or zero value, the warning is not required.
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4. Result Analysisand Discussion

The model samples are selected from electronic commerce operating conditions from 2005 to 2010. tx, T, P2 indicates the
purchasing amount during the time, the latest customer bought the commodity, time interval and the flag that whether people
have bought things. And the four variables descriptive statistics are as follows:

Satistic

X tx T P,
Effective 2357 2357 2357 2357

N Loss 0 0 0 0
mean value 1.04 6.8458 32.7158 .29
standard value 2.190 10.7314 3.32691 454
variance 4.796 115.163 11.068 .206

maximum 0 00 27.00 0
minimum 29 38.43 38.86 1

Table 1. Four variables descriptive statistics of the sample

From the table data we can draw the conclusion that the customers online are still active, and the web data dining can analyze
more rel evant statistic to help predict the E-commerce customer churn.

P Customer number Ratio of customer
091 29 9.7%
0.8-09 113 4.8%
0.7-08 112 4.8%
06-0.7 64 2.7%
05-06 5 24%
04-05 64 2.7%
0304 1423 60.4%
0.2-03 197 84%
0.1-02 78 3.3%
001 2 0.9%

Table 2. Theratio of customer activity in observation period

If the customer activity valueis 0.5, and asthe customer is active boundaries, from table above the current activity of thesiteis
24.4%, which indicates the E-commerce customers are still in active state.

5. Conclusion
With the development of the data mining technology, Web data mining begin to be applied in many technological fields. and

especially inthe model of electronic commerce customer churn forecasting. At the same time, adopting scientific and effective
methodsto predict theloss of customersin the next period of time and analyze the reasonsfor theloss of customerswill help the
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leadership of the enterprises to make decisions and development plan. This article is based on web data mining, using the
Pareto/NBD model, and put forward the strategy to control theloss of E - commerce customers. According to the experimental
data, we can know that the enterprise should know the activity of their customers and monitor their purchasing behavior. With
such data, people can build up the E-commerce customer churn model more efficiently.
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