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Abstract: Customer churn is perhaps the biggest challenge in telecommunication industry. Customer churn is the
term which indicates the customer who is in the stage to leave the company or Customer churn means a customer can
leave their service or service provider and move to another service or service provider. This rate is increasing day by
day in all telecommunication companies. Data mining is one of the techniques which provide different methods and
application to find out those customers who are going to churn and how to prevent them. The aim of this paper is to
compare different algorithms of Data Mining which have been used for making distinction between customers into
non churn and churn, so that appropriate steps can be taken into consideration in order to retain the churn customers
to the company as customers are more valuable to the survival and development of the company.
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I. INTRODUCTION
Today, all over the world developed and developing countries, telecommunication marketplace is fronting a
severe loss of revenue due to fierce competition and loss of potential customers. In all the case, [1] states the following to
keep the competitive advantages and acquire as many customers as possible; most operators invest a huge amount of
revenue to expand their business in the very beginning. Therefore it has become vital for the operator to acquire the
amount invested and gain at least a minimum profit within a very short period of time, because it is very much
challenging and tedious issue to keep the customers intact for a long duration due to the competition involved in this
business field. To survive in the market, a telecom operator usually offers a variety of retention policies to attract new
customer according to the results supplied by data mining. This is the major cause of subscribers leaving one network
and moving to another one which suits their needs. According to telecom market, the process of subscribers (either
prepaid or postpaid) switching from one service provider is called ‘Customer Churn’. Churn prediction is a method of
differentiating churners and non-churners, so that appropriate steps can be taken to retain them. To control the churn
customers in telecommunication Company, it is necessary to develop and apply day to day an effective model for churn
prediction.
Data mining techniques have been used to discover necessary rules from warehouses or from other information
resources. After term definition in Section II, where Churn customers, Churn prediction, data mining, telecommunication
operator, data are defined; different data mining techniques used up to date are identified in Section III. Section IV
reveals developed (near) real time churn prediction techniques. Section V concludes the paper.
II. TERMS DEFINITION
Churn customers
In [2] churn customers’ leads to the loss of company as they are moving from one company to another, where
they found some extra profit. It is not easy to identify the customers who are tending to move or leaving the company.
Therefore, company prefers to use various Data mining techniques in order to hold the churn customers as customers are
the valuable persons for them. Churn means the role of customers who are about to relocate their usage of service to a
competitive service agency.
Churn prediction
Prediction of customers who are at risk of leaving a company is called as churn prediction in telecommunication.
The company should focus on such customers and make every effort to retain them. This application is very important
because it is less expensive to retain a customer than acquire a new [3]. Churn prediction methods gives the prediction
regarding customers who planning to churn soon whereas churn operations helps on the other hand which aims to
recognize such churners and to execute some beneficial actions to minimize the churn effect.
Data mining
In [4], the following definition is given: Data mining is the process of exploration and analysis, by automatic or
semiautomatic means, of large quantities of data in order to discover meaningful patterns and rules.
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Telecommunication industry
The combined telephone, computer, and cable TV industry segments are referred to as the broader industry of
telecommunications. Together they provide equipment and wired and/or wireless connections needed for communicating
via telephone and connecting to the Internet. Some retail and service companies that provide access to phone and Internet
services and sell equipment and accessories, such as phones, cell phones, tablets, and computers, are also considered part
of the telecommunications industry.
Data
Ackoff defines data as following: [5] data is raw. It simply exists and has no significance beyond its existence
(in and of itself). It can exist in any form, usable or not. It does not have meaning of itself. In computer parlance, a
spreadsheet generally starts out by holding data.
III. DATA MINING TECHNIQUES FOR CHURN DETECTION
Authors in [7] proposed use of new set of features for churn prediction and Henley segment was used to divide
customer into several groups. The experiments were conducted using several traditional modeling techniques and they
found that Data Mining Evolutionary Learning is impractical on lager dataset with high dimension.
Adem Karahoca et al. [8] proposed a data mining solution with a neural network model to predict churners. The
x-means and fuzzy c-means algorithm were used for feature selection and used ANFIS learning algorithm for churn
prediction. The results proved that ANFIS combine with fuzzy c-means have shown better results than decision tree and
ridor.
C.-F.Tsai et al., [9] used association rules to extract feature from original one to improve the prediction
performance. The results proved that decision tree perform better than NN model when association rules are used. B.
Huang et al. [10] proposed genetic algorithm (NSGA) to find number of features subset in different size and dimension.
The experiments were carried out using decision tree C4.5 and results proved that the NSGA algorithm is efficient and
successful for churn prediction. Y. Huang et al. [11] presented a new approach which based on chi-square method to
select features for customer churn prediction and demonstrated the results with five different methods like DT, NB, LR,
SVM and DMEL.
M. Owczarczuk [12] used logistic regression, G. Nie et al. [13] used logistic regression and decision tree model
and A. Keramati, S.M.S. Ardabili [14] focused on Binomial logistic regression model for churn prediction and identified
customer dissatisfaction, service usage, switching cost and demographic variable affects customer churn. B. Shim et al.
[15] used decision tree, neural network and logistic regression for customer classification and identified decision tree
shows highest hit ratio among them and P. Kisioglu, Y.I. Topcu [16] applied bayesian belief network to find out most
important factors that have effects on customer churn in telecommunication industry and CAID algorithm is used to
discretize continuous variable in churn.
Y. Xie et al. [17] proposed improved balance random forest model in order to address the limitation in existing
algorithm and the results proved that IBRF is better than artificial neural network, decision tree and support vector
machines. P.C. Pendharkar [18] proposed genetic-algorithm based neural network model to predict churn and compared
the result with statistical z-score based prediction model.
Javad Basiri et al. [19] proposed a hybrid approach (OWA) based on LOLIMOT and Bagging & Boosting
algorithms to improve the prediction accuracy of churn and used chi-square algorithm for feature selection. The Order
weighted averaging (OWA) method uses the strength of both LOLIMOT and bagging and boosting classification tree.
This method was compared with C5.0, neural network, logistic regression, bayesian network, LOLIMOT and bagging
and boosting classification tree. The results proved that the OWA technique outperformed than the other classifier.
Yongbin Zhang et al. [20] attempted to develop behavior-based telecommunication churn prediction system
with artificial neural network approach (SOM) and used only customer service usage information for prediction. A.A.
Khan et al. [21] used decision tree, logistic regression and neural network to predict churn and suggested that
demographic features have the lowest effect on the churn prediction when compared to the billing and usage details.
Anuj Sharma et al. [22] focused artificial neural network approach to predict churn and suggested that neural
network can be combined with other techniques like support vector machines, genetic algorithm to develop a new hybrid
model to improve the performance and accuracy for churn prediction. Michael C.Mozer et al. [23] used neural network,
logistic regression to obtain higher prediction accuracy in churn. Gang Cui [24] focused on BP neural network to predict
the influence of customer retention for churn management.
Y.-H. Lee et al. [25] projected kNN-based time-series classification techniques to achieve better performance
for churn prediction and results proved that kNN-TSC achieves better performance than the traditional statisticaltransformation-based approach. T.S. Zabkowski, W. Szczesny [26] demonstrated neural network and decision tree for
customer insolvency in cellular telecommunications and the results proved that neural network models are more stable
than decision trees.
W.Verbeke et al., [27] proposed two novel data mining techniques for customer churn prediction. The first one
called AntMiner+ uses Ant Colony Optimization gather rules from data and second one named Active Learning Based
Approach for support vector machine rule extraction and experiment were conducted with C4.5, RIPPER, SVM, logistic
regression. Experiment proved that ALBA combined with C4.5/RIPPER results in higher accuracy than the AntMiner+.
According [28] Many prediction algorithms have been used for predicting churn. Some of the well-known
algorithms are genetic algorithm, neural networks, decision tree, logistic regression and cluster analysis.
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Sadaf Nabavi, Shahram Jafari [29] proposed customer churn prediction model using a standard CRISP-DM
(Cross Industry Standard Process for Data Mining) methodology based on RFM (Recency, Frequency, Monetary) and
random forest and boosted trees techniques, the database of one of the biggest holdings of the country, Solico food
industries group, is explored. Using this model, the customers tending to turn over are identified and effective marketing
strategies will be planned for this group. Customer behavior analysis indicated that length of relationship, the relative
frequency and the average inter purchase time were among the best predictors.
A Multi-Layer Perceptron Approach for Customer Churn Prediction, Mohammad Ridwan Ismail, et al. [30]
proposed a Multilayer Perceptron (MLP) neural network approach to predict customer churn in one of the leading
Malaysian’s telecommunication companies. The results are compared against the most popular churn prediction
techniques such as Multiple Regression Analysis and Logistic Regression Analysis. The result has proven the supremacy
of neural network (91.28% of prediction accuracy) over the statistical models in prediction tasks.
IV. REAL TIME CHURN PREDICTION TECHNIQUES
Following the previous paragraphs line, [31] many classifiers have been adopted for churn prediction, including
logistic regression, decision trees, boosting algorithms (e.g., variants of adaboost), boosted trees (gradient boosted
decision trees) or random forest, neural networks, evolutionary computation (e.g., genetic algorithm and ant colony
optimization), ensemble of support vector machines, and ensemble of hybrid methods. Most customer behavior features
are extracted from BSS, including call detailed records (call number, start time, data usage, etc.), billing records (account
balance, payment records, average revenue per user called ARPU, etc.), demographic information (gender, birthday,
career, home address, etc.), life cycle (new entry or in-net duration), package/handset (type and upgrade records, close to
contract expiration, etc.), social networks (call graphs), purchase history (subscribed services), complaint records, and
customer levels (VIP or non-VIP). The churn management system becomes one of the key components in business
intelligence (BI) systems. However, all previous works-based on customer behavior-focused on the use of the historical
data stored in Data Warehouse. But recently researchers adopted the way to use the near or real time data for Customer
churn prediction.
How can we measure and predict the quality of a user’s experience on a telecommunication network in real-time?
That is the problem that Ernesto Diaz-Aviles et al. address in [6]. Authors present the real-world solution to tackle the
problem and carried out an empirical evaluation that shows that their approach achieves promising results that overall
show the potential for measuring user experience at any point in time and without intrusively eliciting explicit feedback
from customers.
V. CONCLUSION
Based on reference materials we can come to the conclusion that almost all researchers focused on data mining
techniques -logistic regression, decision trees, boosting, boosted trees or random forest, neural networks, evolutionary,
ensemble of support vector machines, and ensemble of hybrid methods- using historical data for predicting customer
churn. Few among thousands of researchers integrated near or real time analysis to reveal the customer churn and nonchurn at any point in time.
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