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Abstract. Competitive advantage for survival and maintenance of the old companies to new companies
need to identify accurately understand behavior customers. So many different ways for organizations to
predict the company's customers churn. The most common methods of predicting customer churn, data
mining methods. Data mining methods to determine the optimal method of prediction is of special
importance. So in this article using Clementine software and the database contains 300 records of customers
Iran Insurance Company in the city of Anzali, Iran will be collected using a questionnaire. First, determine
the optimal number of clusters in K-means clustering and clustering customers based on demographic
variables. And then the second step is to evaluate binary classification methods (decision tree QUEST,
decision tree C5.0, decision tree CHAID, decision trees CART, Bayesian networks, Neural networks) to
predict customers churn.
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1. Introduction
In the present competitive world market is the main factor for the same customer is expanding day by
day. Nowadays with the expansion of market share due to the consumption market demands and desires of
customers makes it possible for companies to be able to devote more market share. It is essential to the
concept of customer relationship management (CRM). Effective CRM to increase customer value reflects the
company's revenues are contributed to customer throughout the process is the customer [11]. CRM, the
exchange value between customers and companies to create value in this connection Weber insists, therefore,
corporate effort to develop long term relationships with clients based on value creation for both sides of the
main goals CRM. One of the main examples of customers in every industry, especially in competitive
markets is very important that customer churn. Customer churn very important issue, because the lack of
customers, new customers must be guaranteed through the problems because it costs too much trouble
attracting a new customer, the high cost process leading to the termination of customer service and reduce
the negative impact on revenue and customer loss is not companies [14]
Behavioral patterns of customers turned away from the existing data is something that is long lasting in
some industries such as telecommunications, banking, newspaper, film industry, retail industry has been
made [16] Thus provide guidelines for predicting churn customer can help companies in any industry to
identify any aspects of customer churn, with appropriate strategies to deal with this phenomenon to take
steps.
One of the valuable tools for exploring data mining tool for extraction of knowledge from data is the data
mining process that uses smart techniques to extract knowledge from data collection. Knowledge extracted in
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the form of models, patterns or rules will provide the templates, models and extracted regulations to provide
various forms of knowledge.
This knowledge can be a criterion for future decision making, the next function or system changes are
required in today's most important commercial data mining companies because they know they have found.
Through which we can identify the characteristics and behavior of their customers and the companies with
the need to regulate them. In this paper we determine the optimal number of clusters in K-Means clustering
and clustering customers based on demographic variables. Methods to evaluate the optimal method for
identifying customer churn, we provide results for the company to adopt their strategies and make the right
decisions in dealing with them.

2. Literature Review To Predict Customer Churn with Data Mining
Customer relationship management, and customer churn prediction in particular, have received a
growing attention during the last decade[16]. Tab.1 provides an overview of the literature on the use of data
mining techniques for customer churn prediction modeling. The table summarizes the applied modeling
techniques,
Inherent tendency for a withdrawal of continued customer churn commercial relations with customers in
a period when a company. Simply churn indicates that customers of a company, go to another company.
According to this definition, the customer is turned away anyone who will stop all its activities with the
company [15] Tab.1 Summary of literature review of the applications of data mining is expected to provide
customer churn.
As seen in Tab.1, modeling techniques to predict the frequency churn customers using data mining These
include methods such as clustering, decision trees, logistic regression, neural networks, Bayesian networks,
random forests, association rule, support vector machines Modeling capability to provide customer churn
with data analysis is created. Research literature in order to understand the reasons for the low hand churn
customer [12] [15] the necessity of achieving customer churn approval to use the optimal method of data
analysis to understand why customers may churn [19].Evaluation methods to compare results from the over
classification is to predict customer churn [16] [20] shows the necessity of research in this area.
Tab.1 Application of data mining in customer churns the research literature
Action
C4.5 decision tree to model
customer churn
Toward the use of data mining
techniques to predict customer
churn
Analysis of customers churn
identify and predict customer
churn
Models to predict customer
churn As part of the customer
lifetime value
Comparison of techniques for
prediction and focus on
profitable customers in a noncontractual
Analysis model with the focus
on predicting customer churn
Assessment of classification
methods for predicting customer
churn
Applying data mining in
managing customer churn
Provide a model compound for
retaining current customers
Evaluation of data mining
methods to maintain current
customers
Assessment of classification
methods for predicting customer
churn

Data mining techniques
Decision tree C4.5

Business
Telecommunication

References
[17]Wei et al ,2002

Decision tree C4.5, Neural
network and evaluate the results

Telecommunication

[1]Au et al ,2003

Association Rule Apriori
Clustering RFM, Decision tree,
SVM
Logistic regression, Decision
trees, Neural network

Banking
Insurance
Telecommunication

[4]chiang et al,2003
[25]Morik and
Kopck,2004
[24] Hwang et al.,2004

Logistic regression, Neural
networks, Random forests

Retail

[20]Buckinx et al,2005

Logistic regression, Decision
trees, Neural networks, Bayesian

Telecommunication

[13] Neslin et al,2006

Decision trees
(C5.0 CART, Tree Net,)

Telecommunication

[21]Chandar et al,2006

Neural networks, decision trees

Telecommunication

[9]Hung et al,2006

Clustering, Decision tree C5.0

Pay TV company

[30] Chu et al 2007

Markov chain, Random forest,
Logistic regression

Pay TV company

[3] Burez et al,2007

SVM, logistic regression,
Random forests

Newspaper

[6]Coussement et
al,2008
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Comparison of neural network
techniques to predict customer
churn
identify customer churn
Improve the marketing structure
prediction customers churn
identify and predict customer
churn

Neural network, SOM clustering
Fuzzy C-means clustering
neural networks, Decision trees,
Logistic regression
Neural networks, Decision trees,
Association Rule Apriori

telecommunication

[28] Tsai et al,2009

Banking

[26]Popović et al,2009
[22]Coussement et
al,2010

Newspaper
Telecommunication

[29] Tsai et al,2010

Tab.2 strengths weaknesses of each customer churn modeling techniques are shown. What was said to be
acknowledged. Evaluation of data mining methods in order to provide the optimum method for predicting
churn something that improves Marketing, CRM companies are current customers toward transition from
the company is expected to rival companies
Tab.2 Strengths and weaknesses of various data mining techniques in modeling customer churn
Data mining techniques

Strengths

• the difficulty of extracting classification rules
• the stability of their steady the optimal solution
[8]
• The difficulty of performing construction
• lack of transparency interpret the output
results[1]
• Inability to express behavior patterns hidden in
data
• the inability of the behavioral patterns of
behavioral phenomena [1]
•

Total amount of items that do not frequent [4]

•

Does the Time Being [7]

• method's performance alone is not sufficient to
predict customer behavior [3]
•

The difficulty of performing construction [23]

• New Bayes method for the case of binary
characters fare much less accuracy [13]

•
•
•

very simple technique
provide reliable results
provide concrete rules [27]

•

The ability to predict precisely [1]

• Ease of application performing model
• very rich literature on the use of
model[24]
• Ability to discover hidden relationships
among data behavioral
• the ability to sequence the events,
phenomena customer behavior [4]
• accuracy of data with much better results
on
• The error rate can be controlled [7]
• The most widely used method
• Initial assessment of customer data [3]
• stable and steady
• The data subject has a good performance
[23]
• The number of nominal variables than is
the case New Bayes for better
performance[13]

Data mining
techniques
Decision tree
Neural Networks

Regression

Association Rules
Support vector
machine
Clustering
Random Forest
New Bayes

3. Research Methodology
In Fig.1 the conceptual structure that we have to provide the optimum method to predict the show will
churn customers. First, determine the optimal number of clusters in K-means clustering and clustering
customers based on demographic variables. And then the second step is to evaluate binary classification
methods (decision tree Quest, decision tree C5.0, CHAID decision tree, decision trees, CART, Bayesian
networks, neural networks) to predict customers churn.

Fig.1 Research methodology
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3.1 Case study
During the research database that includes customers in time interval of 23JUL-23SEP 2011, Car
insurance customers by questionnaire from Iran Insurance Company in the city of Anzali, Iran has been
collected and included demographic variables and customer perception, used data mining.

3.2 K-Means Clustering
The most famous and applicable method of clustering is K-Means which introduced by Mc. Queen in
1967. K-Mean Clustering steps are as follows:
First, it randomly selects K of the objects, each of which initially represents a cluster mean or center. For
each of the remaining objects, an object is assigned to the cluster to which it is the most similar, based on the
distance between the object and the cluster mean. It then computes the new mean for each cluster. This
process iterates until the criterion function converges. Typically, the square-error criterion is used for cluster
evaluation [18].

3.3 Decision tree CART
CART decision tree in 1984 by a group of statistical classification and regression was developed. The
above algorithm for a comprehensive study on decision trees, providing technical innovations, debate on a
complex data structure tree and a strong management on large sample theory for trees is important. CART
decision tree and a recursive binary segmentation procedure is capable of processing particular attributes
with continuous and discrete values. The data are managed in a row and need not be binary operations. Trees
without any law to the greatest extent possible, grown and then by the algorithm, the cost-complexity to root
pruning are two-dimensional case, pruning is placed divide that the overall performance of the tree on the
data to test the least role play. More than one division at a time may be removed by this operation. The
overall goal of this algorithm produces a series of nested trees, and pruning trees, each of which has been
Optimized and are candidates. Tree of appropriate size by calculating the predicted performance of each
tree in the pruning process is determined up. Tree performance on independent test data are evaluated and
selected based tree after the evaluation is not performed. The cross validation test continues. If there are no
test data are necessary to determine the best tree in one step, this algorithm will not be able to. [5][2]

3.4 Decision tree QUEST
QUEST stands for Quick, Unbiased, and Efficient Statistical Tree. It is a relatively new binary treegrowing algorithm .It deals with split field selection and split-point selection sepearately.The univariate split
in QUEST performs approximately unbiased field selection. That is, if all prediction fields are equally
informative with respect to the target field, QUEST selects any of the predictor fields with equal probability.
QUEST affords many of the advantages of CART. You can apply automatic cost-complexity pruning to
QUEST tree to cut down its size. QUEST uses surrogate splitting to handle missing values [31]

3.5 Decision Tree Chaid
CHAID stands for Chi-squared Automatic Interaction Detector. It is a highly efficient statistical
technique for segmentation, or tree growing, developed by (Kass, 1980). Using the significance of a
statistical test as a criterion, CHAID evaluates all of the values of a potential predictor field. It
Merges values that are judged to be statistically similar with respect to the target variable and maintains
all other values that are dissimilar [31].

3.6 Decision tree C5.0
Algorithm decision tree C5.0 because this algorithm features a new non-categorized variable cost offers.
There are errors in the algorithm is the same treatment to all. With this feature, this algorithm attempts to
reduce the error rate is predicted in some recent applications of data mining, data volume is greatly increased.
In some cases, hundreds or even thousands of properties is observed. C5.0 Prior to class, capable of
screening the attribute is automatically and The practice of removing attributes that are relevant and less
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dependent than other attributes in applications with high data volume, resulting in screening of smaller
classification and prediction accuracy higher [2]

3.7 Neural Network
For the best rated models, are models of neural network a simplified model of the field of neural
networks and brain nerve cells? It is designed for computers. The main objective of this study is to find a
suitable set of weights for different categories of participants The neural network learning the way that the
records are tested And when an incorrect estimate of the weight adjustment is performed This process
continues to improve so estimates are conditional upon Neural networks are powerful estimators as well as
other methods of estimating And sometimes they do best. The main disadvantage of this method is much
time spent on various parameters is selected [2]

3.8 Decision Bayesian Network
The Bayesian networks through mathematical rules based on new information combined with knowledge
exists.The Bayesian network is based Bayes theory, uncertainty is a powerful tool for determining
circumstances a very simple form of a New Bayesian classification [18]

3.9 Evaluation Methods
One of the important subjects in K-Means clustering is determining number of optimum clusters.
Measuring Euclid distance is one of the benchmarks for determining. The algorithm continues until the other
cluster centers do not change or in other words, the elements in each cluster does not move in the other
iterations And if the convergence criteria to a predetermined threshold is
Reached, the algorithm ends. One of these criteria, the Sum squared errors or SSE. The SSE represents
the best clustering (optimal number of clusters) [5]
Measures of performance that we can verify it with the CART decision tree classification method to
assess the evaluation criteria that is mentioned in the following: Overall accuracy: Percentage of records that
have been correctly predicted records. Profit: function of a set of coefficients revenue costs associated with
weight coefficients is made. A good model this function must be started from zero to a maximum point and
come back and modeling in a weak form of the line of ascending, descending or direct to be seen. ROC
curve: ROC curve is an indicator for measuring the performance of a model of the area under the curve is
more accurate indication. Index Lift: Sample rate depending on the sort of confidence, predict the parameters
of the basic units of society as a whole shows Lift [10]

4. Implementation Model
Place In order to implement the model, First step to determine the optimal number of clusters in Kmeans clustering and clustering customers based on demographic variables. And then the second step is to
evaluate binary classification methods (decision tree QUEST, decision tree C5.0, decision tree CHAID,
decision trees CART, Bayesian networks, Neural networks) to predict customers churn.

4.1 K-Means Clustering Implementation
Clustering to our data, the demographic variables that are more descriptive aspects of our data, it is also
the K-Means clustering due to the ease of application we used. The clustering of the K-Means, the number of
clusters is of great importance and will affect the results of our optimal. Therefore, the SSE criterion for
evaluating the quality of clustering is to evaluate the number of clusters given the low volume of data to
compare the number of clusters to 2 clusters, we start. Results for clusters 2, 3, 4, 5 and 6 represent
respectively SSE index rate 2.198561, 2.156033, 1.859767, 1.908669, 1.933044. Clustering with 4 clusters
of less than SSE Materials cluster with cluster 2,3,5 and 6, are, in fact, will show better performance. After
the K-means clustering with four clusters, we used.
Reconstructing A characteristic of each cluster is as follows:
Cluster 1: a cluster of customers or employees, mostly engineers And the level of monthly income
between 5 to 10 million Rial, with an average age between 30 to 40 years (more than 97 %),Cluster 2:
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Customer educated (82 % or higher degree) And high income between 10 to 20 million Rial (95 %) and
employee jobs, medical markets, Cluster 3: consumers, workers or farmers (with more than 78 %) and
having income between 2.50 to million Rial (about 95%) are mostly high school graduates and school
education (90 %),Cluster 4: The customer has the job market (95 %) with age between 30 to 40 years),
about72% and education diploma (91%) and income between 5 to1 million Rial (over81%)

4.2 Evaluation Of Classification Methods For Predicting Customer Churn
The clustering of these variables, variables perception customer of the target variable, Churn Index.
Binary classification evaluation methods to provide the optimum method for predicting which customers will
churn. In this regard, Mel Shaw binary decision tree classification techniques to assess the Quest, the
decision tree QUEST, decision tree C5.0, decision tree CHAID, decision trees CART, Bayesian networks,
neural networks, which we. As we see in Tab.3. Decision tree CART technique has better performance than
other techniques, perhaps unusual that algorithm shows a better performance but due to the fact that the data
collection results are not far-fetched.
The results obtained from the above rules, we can conclude the following:
First cluster (customers or employees, mostly engineers): Churn largest in this group of customers that
although more activity is now in Iran Insurance. But degree of dissatisfaction with the answer to problems is
more important and will encourage them to transition from. Second cluster (customers educated): For this
group of customers is more important than the amount the insurer. Third cluster (our farmers and workers):
For this group of little interests to customers who have insurance, currently, the company's obligation to pay
compensation and duration of insurance other than the insurer is very important. Four clusters (consumer
market): For this group of customers, the major. Current level of mutual trust and reputation and is
recognized This group of customers and generally do not tend to change in future influencing the choice of
insurer If it be the satisfaction of other insurance companies What insurance company and willingness to
work as a factor in this group of customers churn.
Tab .3 Evaluate the predictive binary techniques
Prediction method
decision trees CART
Bayesian networks
neural networks
decision trees Quest
decision trees C5.0
decision trees CHAID

Overall
accuracy
99.66
99.33
99.66
99.33
98.66
98.66

Profit
215
215
210
205
200
200

ROC
curve
1
1
1
1
0.99
0.99

Index
Lift
3.33
3.33
3.33
3.33
3.33
3.33

5. Summaries
From what was said to be acknowledged that the use of data mining methods to predict churn customers
is something common reason is the diversity, strength and flexibility of these techniques. Given the optimal
method to achieve correct results in predicting customer churn it is undeniable. Therefore, we determine the
optimal number of clusters in K-Mans clustering and clustering customers based on demographic variables
and then the second step of the binary classification methods (decision tree QUEST, decision tree C5.0,
decision tree, align, decision trees, CART, Bayesian networks, neural networks) to predict churn paid
customers. The results show better performance than other techniques CART decision tree
technique ,perhaps that algorithm shows a better performance but due to the fact that the data collection
results are not far-fetched. Patterns were extracted by decision tree and show that most churn customers are
in officers or engineers. Most of their activity is in Iran Insurance but are not satisfy with services provided
and eager to churn. In educated group, the main reason for churning was the behavior of insurer and for those
who work in market, reputation of insurer and well-knowing was very important. In worker group with lower
tendency toward insurance, time intervals of policy and insurer commitments are important factors. Results
of data mining methods provide an opportunity for managers and marketing professionals to make decision
and choose suitable strategies to prevent churn of customers and let them go to other companies
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