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Abstract — Network marketing is a process that uses information technology and software engineering to meet the exchange 
concept, trading products and services between businesses and customers based on the PC Internet, mobile Internet platform. It is 
a new type of marketing activities through the online activities to create, promote and transfer customer value to manage customer 
relationship and achieve marketing purposes. FP_growth algorithm is a kind of correlation analysis algorithm, compared with the 
traditional Apriori algorithm, FP_growth algorithm has advantages that no candidate set, less scanning database times and 
running speed. In this paper, we take the credit card marketing as an example, combine with FP_growth algorithm, research the 
credit card consumer behavior and marketing network, and put forward a new marketing strategy. 
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I.  INTRODUCTION 

Network marketing produced in 1990s, Internet media 
of 90 years through a series of network marketing planning, 
development and implementation of marketing activities in 
new ways, methods and ideas, Will more effectively promote 
trade. Simply put, Network marketing is a marketing activity 
With Internet as the main means to achieve marketing 
objective [1-3]. With the further expansion of the influence 
of Internet, and further deepen understanding of network 
marketing, more and more network marketing success stories 
appeared, people have begun to realize the benefits of 
network marketing and market through the network.  

With the increase of China residents' income and 
consumption capacity, the credit card market has a rapid 
development [4]. But a common problem to all credit card 
issuers is: The daily operation has a very large amount data, 
which has really little valuable information. Therefore, how 
to use customer's behavior and other data to obtain 
customer’s behavior mode, so as to support decision makers, 
risk management, marketing, financial management, 
customer service and other aspects of the work better has 
become an important issue [5-7]. 

This paper start from the actual situation of the credit 
card data warehouse integration up to the data center, at the 
same time, considering the important part of the credit card 
marketing business, online business and mobile phone 
business, combined with the FP_growth algorithm; research 
the application of data mining in the credit card consumer 
behavior and personalized marketing, And put forward new 
marketing strategy of credit card. 

II. ASSOCIATION RULE MINING ALGORITHM 

Association Rule Mining Algorithm is one of the most 
active research methods in data mining. Its purpose is to find 
the relationship rules between different commodity in 

transaction database. These rules describe the customer 
buying behavior mode, which can be used to guide 
businesses to arrange the purchase, storage and shelves 
design scientifically. After then, many researchers do a lot of 
researches about the problem of association rule mining. 
Their work is related to association rule mining theory, 
improve algorithm and  new algorithm design, parallel 
association rule mining, quantitive association rule mining 
and so on. In order to improve efficiency, adaptability, 
availability, promotion and other aspects application of rule 
mining algorithm, many scholars have made unremitting 
efforts. 

The basic model of association rules between items in 
mining transaction database is described as follows: 

Let },...,,{ m21 IIII  be the item set of 

project )m...,21( ，，KIK . 
D is a transaction database, in which, each transaction T 

is a item set meet DT   and have the only TID 
Identification. 

Definition 1: set (or model), let IA  , A is a set of 
patterns. A set contains K items is a K set. 

Definition 2: if a project ki  belongs to transaction T, 

call transaction T support project ki . If a transaction T 
support each project in set A, call the transaction T support 
project set A. 

Definition 3:support of project set A in database D is: 

Din ons transactiofnumber total

Din A support  ons transactiofnumber 
)(support A

(1)   
Definition 4: minimum support rate is minsup, if the 

support of project set A was higher than minsup, call project 
set A is a frequent project set or frequent pattern. 

Association rules is implicative like 
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YX  ,  YXTYTX ,, . 

Definition 5: support of rule YX   in transaction 
databases D is:  
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Definition 6: confidence of rule YX   in transaction 
set is: 
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)(confidence
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 (3) 

Definition 7: Association rule mining algorithm. Based 
on the support confidence framework association rules, we 
can further correlation analysis, the correlation of 

Association rule BA  can be defined as: 

  )()(

)(

BPAP

BAP 


                     (4) 
1  means positive correlation; 1  means no 

correlation; 1  means negative correlation. The 
significance of correlation is very obviously, if project set A 
and project set B is independent of each other, then 

)()()( BPAPABP  , and 1 ; if 1 ,then project 

set A and project set B is positive correlation; if 1 , then 
project set A and project set B is negative correlation. 

III. ASSOCIATION  RULE  FP_GROWTH  ALGORITHM 

 Since Apawal proposed the frequent pattern mining 
problem in 1993, many studies have used the iterative 
method based on the candidate set creation—verification of 
Apriori and find the frequent project sets in the candidate set. 
Although many effective techniques have been proposed for 
frequent pattern mining, such as Candidate Hash Tree, 
Dynamic Mix and Pertain can find frequent project sets and 
lead to better performance quickly. However, these methods 
have many inherent flaws: 

(1) Apriori algorithm may generate a huge set of 
candidates. For example, if there are 10000 frequent item 
sets, Apriori algorithm will generate 10000000 candidate 
project sets, accumulated and check their frequency. In 
addition, in order to discovery length of 100 frequent 
patterns, Apriori algorithm must produce 1030 - 2100 
candidates. And no matter what kind of technology, the 
inherent overhead is very difficult to reduce. 

(2) Apriori algorithm may need to scan the database 
many times. Through the pattern matching to verify a large 
set of candidates, which requires a lot of I/O load, especially 
when mining long patterns. 

In view of the above problems, this paper uses 
FP_growth association rule mining algorithm, FP_growth 
algorithm is a kind of correlation analysis algorithm, 
compared with the traditional Apriori algorithm, FP_growth 

algorithm has advantages that no candidate set, less scanning 
database times and running speed. 

The FP_growth algorithm uses the following strategy: 
compress the frequent project sets database into a frequent 
pattern tree (FP_tree), retained the related information of 
project sets. Divided the compressed database into a set of 
conditions database (a special type of projection database), 
each conditions database associated with a frequent item and 
mining the entire database. Research shows that the 
FP_growth algorithm is better than the Apriori algorithm. 

FP_growth mainly consists of two steps: 
Step one: structure frequent pattern FP_tree. 
Step two: mining frequent pattern FP_tree. 
When structuring frequent pattern FP_tree, all 

transaction of the database is organized by the tree structure. 
The mining problem of database frequent pattern is 
transformed to the problem of mining FP_tree. When mining 
frequent pattern FP_tree, start from the frequent pattern 
length of 1, build its FP_tree, and recursively on the tree for 
mining. 

A. Step one: structure frequent pattern FP_tree 

In FP_tree, each node has four domains: NodeName, 
Count, NodeLink and ParentNode. In addition, in order to 
traversal search the tree facilitatly, create an item header 
table, which is composed of three domains: NodeName, 
Count and Head, Head refers to the first node of 
FP_treewhich has the same name with itself. 

Input: DB database; the minimum support threshold. 
Output: FP_tree. 
(1)Scanning DB once, collection set F and their support 

degree of frequent item. Descending order the support degree 
of F, the result is frequent item table L.  

(2)Create FP_tree root node, do the following for each 
transaction in DB: 

① Arrangement the frequent item in T according to the 
L sequence, p is the first and P is the list of remaining 
projects. 

② Call the ）（ TPp ],|[einsert_tre . 
Following is implementation of the process: If T have 

children N and N.name equal to p.name, then the count of N 
increased by 1. Otherwise, create a new node N, set its count 
to 1, link to its parent node T and nodes that have the same 
name through the chain structure. If P is non recursive, 

call ）（ TPp ],|[einsert_tre . 
③ Structure frequent pattern FP_tree. 

B. Step two: mining frequent pattern FP_tree 

Start from the frequent pattern length of 1, build its 
FP_tree, and recursively on the tree for mining. Connection 
of model growth through the suffix patterns and frequent 
patterns generated by the FP_tree. 

Input: FR_tree; DB database; the minimum support. 
Output: the complete set of frequent patterns. 
Method: call FP_growth(FP_tree,  ) 
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Procedure FP_growth(Tree,  ) 
{ 
if Tree has only single path p 
then for each combination of nodes in path p(named 

 ), do 

product mode   which support equal to  ,the 
minimum support of node is 

else for each i  , in the item header table of FP_tree, 
do{ 

produce a model 
  i ,the support is 

support.i , 
produce the conditional pattern and condition 

FP_Tree:Tree  of  ; 

if Tree    

then call FP_growth(Tree  , )} 
} 

IV. THE MARKETING STRATEGY OF CREDIT CARD BASED ON 

DATA MINING 

In this paper, by means of a case that data mining 
application in the credit card marketing, detailed description 
the process of the FP_growth algorithm as the main mining 
algorithm is applied to the actual credit card marketing. 

C. The statistics of demographic characteristics 
importance attribute  

The calculation about the demographic characteristics 
importance attribute is find the minimal set of attributes in 
rough set method and get the characteristics of the client 
population statistics significance. Table 1 shows the 
important demographic characteristics influence customer 
classification. 

TABLE I DEMOGRAPHIC CHARACTERISTICS IMPORTANCE OF ATTRIBUTE 

 Dependence Important degree 
1 Sex 0.964 0.01 
2 Age  0.92 0.076 
3 Marriage 0.95 0.019 
4 Cultural degree 0.87 0.115 
5 Health 0.9 0.08 
6 Family population 0.96 0.03 
7 Family income per capita 0.92 0.09 
8 Annual income 0.8 0.19 
9 The industry 0.91 0.074 
10 Occupation 0.88 0.113 
11 Work experience 0.89 0.094 
12 Place of residence 0.908 0.078 

D. Customer classification 

Considering from customer management, credit card 
customer can be divided into four categories: 

(1) High quality customers: the most important 
contribution of bank profit, account manager should be paid 

great attention to them. This kind of customers accounted 
14.9% for the entire customer. 

(2) Star customers: this type of customer is likely to 
become high quality customers. Customer manager should 
pay close attention them and change them to high quality 
customers through a variety of ways. This kind of customers 
accounted 17.4% for the entire customer. 

(3) Ordinary customers: it is difficult to change into high 
quality customers for this type of customer, but their 
existence plays a supporting role in the bank profit growth. 
This kind of customers accounted 28.9% for the entire 
customer. 

(4) Profit consumption customer: this kind of customers 
will reduce bank profits, customer manager should adopt a 
series of methods to restrict their consumption and gradually 
reduce them. This kind of customers accounted 38.9% for 
the entire customer. 

E. Association rules mining 

By using the FP-tree association rule mining method, 
Mining the four type of customers, table 2 is the association 
rules mining results for high quality customers: 

TABLE II.  THE ASSOCIATION RULES MINING RESULTS FOR HIGH 
QUALITY CUSTOMERS 

Rule 
No. 

Association rules Support 
(%) 

Confidence 
degree (%) 

1 Marriage =1 & age =4& sex =1 8.21 48.3 
2 Occupation =3 & Marriage =1 & 

age =3 
7.72 53.2 

3 Occupation =2 & Family 
population = 3 &  
Work experience = 4 

7.30 57.9 

4 age =2 & Cultural degree = 1 &  
Occupation = 3 & residence 
place =4 

6.58 68.5 

5 age =3 & Cultural degree = 2 & 
income =5 

5.46 46.9 

6 age =3 & Marriage =1 & 
Work experience = 5 & income 
=4  

4.37 57.3 

… … … … 

F. Dynamic mining 

The objective of dynamic data mining is to find out 
characteristics of customer being transformed to another 
type. This part of customer have some certain characteristics, 
we need to dig out the characteristics of this part of the 
customer. Because in the catalytic of some marketing 
activities of bank, these customers are easy translate to 
customers. On the contrary, we also need to mining the 
reverse transformation customers, because these customers 
will easily translate from customers into a mass of 
customers, so that the bank's operating performance decline. 

Figure 1 is the customer type conversion chart. Table 3 
is the dynamic data mining results. 



XUDONG LI: A NETWORK MARKETING STRATEGY BASED ON FP GROWTH ALGORITHM 

DOI 10.2013/IJSSST.a.17.07.05 5.4 ISSN: 1473-804x online, 1473-8031 print 

 
Figure 1 The customer type conversion chart 

TABLE III THE DYNAMIC DATA MINING RESULTS 

Rule No. Association rules 
1 age =2 & income =5 & Occupation =4 
2 age =2 & Marriage =0 & Occupation =4 & Cultural 

degree = 1 
3 age =3 & income =4 & residence place =4 
… … 

G. Analysis and conclusions 

The analysis of credit card data mining mainly include: 
credit card customer segmentation, characteristics extraction 
for credit card customers from the dynamic and static angle. 
According to the data mining results, this paper puts forward 
the marketing strategy of credit card customer: 

Credit card channel marketing strategy 
Data mining for our customer can find the customers 

distribution intensive areas and high quality customers’ 
areas. To create a more perfect marketing channel in the 
customers distribution intensive areas and high quality 
customers areas. 

(2) Credit card pricing strategy 
  Customer classification based on data mining and 

given the different credit card service fee waiver for different 
categories of customers.  

(3) Credit card service strategy 
To classify and mine customers according to the 

customer's consumption data and payment data, provide 
different quality of service to different categories of 
customers. 

(4) Marketing Strategy 
For the feature of data mining to different categories of 

customers, using different promotions to make customer 
consumption increases and promotion cost ratio was 
optimized. 

(5) Product strategy 
Using data mining to subdivide the market develop 

different products for different segments market, occupy 

certain market segments. 
(6) New customer development strategy 
Find the characteristics of high quality customers 

through the data mining; develop new customers according 
to the characteristics of the customers. 

V. CONCLUSION 

This paper mainly studies FP_growth algorithm, and use 
FP_growth algorithm in credit card marketing. Compared 
with the traditional Apriori algorithm, FP_growth algorithm 
has advantages that no candidate set, less scanning database 
times and running speed. In the experimental part of this 
paper, different customer transactions trend models have 
been produced through the data mining technology. Using 
these models, we can not only make statistical classification 
for customers, but also predict the trend of customer, scores 
and ranks different types of business value and provide 
decision support for managers. The experiment make a good 
actual effect Through actual Run and test. 
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