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Abstract

For Communication Service Providers (CSPs), cost of acquiring new customers
is significantly higher than retaining existing customers. It is vital for CSPs to
identify profitable customers who are likely to discontinue services with them in
the near future. This identification process has to be very accurate as customer
retention efforts will also incur significant cost.

This paper discusses all these issues in detail with a special focus on present
market trends, predicting the churn model, and application of this model on real-
time data. This paper is the outcome of lengthy discussions as well as analysis
of real time statistics.
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Executive Summary

Due to increase in the competitive intensity within the telecom industry, the subjects of ‘customer acquisition, churn,
retention, loyalty’ have gained special focus. With an increase in number of players in this industry, customers now have the
option of choosing among various Communication Service Providers (CSPs). Attractive promotional campaigns as well as
lucrative offerings play a major part in luring a customer. From a CSP’s perspective, the major challenge lies in identifying
and retaining the ‘profitable’ subscribers by offering them attractive service packages, proactive customer service and high

quality Value Added Services (VAS).

Telecommunication Market Trend

Every yearall major CSPs incur huge costsdue to customer churn. When customer decides to discontinue with the existing
CSP, the service provider loses the acquisition cost as well as the potential revenue. Service providers have to keep an eye on

churn trends in the market in order to take proactive steps for customer retention.

Based on previous engagements with a US wireless service provider, the annual churn rate is approximately twenty seven
percentie. two percent of the subscriber base dissociates with the service provider every month. Typically, CSPs have to

spend about $400 to $500 for acquiring a new subscriber. And, to make this new subscriber connection a profitable one, the

service provider should generate a minimum bill of $50 per month fora period of 10 months.

Surprisingly, in-depth churn analysis of a US wireless carrier revealed that twenty percent of their yearly revenue could have
been saved by retaining five percent of the subscribers who chose to dissociate themselves with this CSP. An interesting fact

is that nearly one third of US wireless subscribers chose a different service provider at the maturity of their 1 year tenure.

To address these issues, service providers have been taking keen interest in retaining existing subscribers. This can be done
by investing in the ‘best subscribers’ie. tailoring the service offerings/ packages as per the value they contribute to the

carrier.

Figure 1 clearly illustrates the phase where subscriberstend to churn. During this phase, the CSPs need an effective campaign
for customer retention. The performance index of customer life cycle is found to be peak when customer shows loyalty

towards the service provider.
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Figure 1: Performance Index of Customer Life Cycle
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In today’s highly competitive environment, CSPs have designed attractive incentives for acquiring new customers.

Recently, a US based service provider revealed, in a monthly report on ‘customer churn’, the top reasons for customer

attrition. The main causes for customer dissociating with the service provider can be classified in the following categories -

payment defaults, quality of service, lack of service coverage area, disputes regarding billing as well as service disputes.

Top 15 reasons for customer churn are presented in Figure 2.

Figure 2: Customer Churn Analysis

Churn Reason Description No. of Churns Churn %
Non-Pay Terminations 2,331 32.35%
Can't / Won't Provide Service 1,809 25.10%
Portability Termination 1,240 17.21%
Rates / Better Offer by Competitor 420 5.83%
Relocating to another Service Area 330 4.08%
14 Days or Less Termination 229 3.18%
Subscription Fraud 195 2.71%
Dissatistied with Cell 161 243%
Termination within 48 Hours 146 2.23%
Coverage 76 1.05%
Equipment Reasons 52 0.73%
Mobile Broken 38 0.56%
Customer Expired 35 0.50%
Termination by reason of hurricane disaster 31 0.45%
Employee / Agent / Demo / Testing Churns 29 0.42%

Number of Churns in Top 15 Reasons:

98.83%

Number of Churns in Left Over Reasons: 1.17%

Total Number of Churns:

7,206

100%
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To address these areas of concern, service providers have to focus towards making their operations more effective and having

a campaign aimed at customer retention.

It is apparent from the above diagram that the top two reasonsare initiated by the CSP and thus, can be called ‘voluntary

churns’. All the other ‘churns’ are initiated by the customer and can be called ‘involuntary churns’.

After analyzing this report,the CSP addressed the voluntary churn (which comprised half of the total churn) by revamping
their billing process. Here, the CSP took proactive steps for collecting monthly bill and did multiple follow-ups to make sure

that there is not much outstanding amount.

Simultaneously, the CSP also did a feasibility analysis pertaining to wide coverage for better service. Under involuntary
churns, mobile number portability was the top reason for customers switching their service provider. The CSP took

corrective action by implementing the necessary service assurance workflow amendments for smooth portability.

From this churn analysis, it is obvious that any CSP can retain their high value customers for improving the organization’s

profitability.

Churn Prediction:Is it vital?

CSPs usually have a database on customer related information like their orders, provisioning details, usage, billing, service

desk, network fault management, etc.

Over the past four decades, service providers have been performing extensive analysis on customer churn. Sophisticated tools
like historical analysis, trend analysis, dimensional analysis and What-if analysis are used for this analysis. The latest tool
being used is the what-if analysis. Based on the recent historical data, this tool has the ability to list customers who are likely

to change service providers.

Figure 3 illustrates how the ‘customer churn’ analysis technique has evolved over a period of time. To conduct such analysis,
a service provider would need a model that has the ability to not only segregate subscribers in various segments but also
calculate the probability of churn associated with these subscribers. This model needs to consider various pieces of
information including customer demographics, call usage patterns, payment behavior, Quality of Service (QoS), customer
service feedback,etc. This model, when applied forall subscribers, will give the service provider an indication of customer’s

inclination for churn as well as the percentage of churn risk.
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Figure 3: Trend of Churn Prediction Analysis
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Subsequent sections will explain the data mining to perform customer churn analysis.

Mining: How is it done?

Data mining involves extensive analysis of recent historical data to predict customer churn trends. Detecting the churn

pattern enables better understanding of a particular line of business. This, is in turn, helps the organization in optimizing the

business processes and thus, improving operational efficiency.

Data mining process uses statistical algorithms for processing large volumes of data; the outcome of this processis a
predictive model. This predictive model can be used for decision making in key business areas like Product Sales, Customer

Churn, Weather forecasting,etc. Ideally, for this model to work, CSPs would require large datasets for better predictions

and lower estimation errors/ variance.

Figure 4: Typical Data Mining Analysis
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Figure 4 depicts the different stagesinvolved in the data mining process. As a result of mining process, the fine-tuned model
is prepared based on the historical data and analyzed against the present data. This analysis is then used to predict the
pattern for better decision making. The following subsections will explain the processtaken care in each stage of mining

process.

Data Identification: This data is identified based on the extensive discussions with business users, key decision makers and
data stewards to predict the ‘customer churn’ behavior. The accuracy of the output is proportional to the number of attributes
involved in the modeling. For example, the following information can be included in this analysis: Customer, subscriber,
products, services, price plans, activation, billing, payment method, call usage, order registrations, service activation, product

catalog, product category, age, gender, income range, QoS, education, occupation, etc.

Data Preparation: Data should be cleansed and transformed' form as dimensions, factsand demographics, then loaded into

data warehouse.

Data Reduction: For downsizing of data, the technique of Data reduction or pruning is used. This step is extremely vital
because the data source may or may not be specific to the data mining process. Accuracy and efficiency of queries degrade as
the number of dimensions increase. This hampers the speed of learning and predictive accuracy. For example, dimensions
like education, hobbies of customer can be excluded from the scope of analysis as they have minimal effect for predicting

churn related behavior.

Mining Algorithm Identification: Data mining tools are bundled with industry standard statistical algorithms. It is analyst’s
responsibility to identify a suitable mining algorithm for building an accurate churn model pertinent to a specific business

area. Each algorithm generates atleast one result; results are bound to vary with different algorithms.

The classification algorithm is usually applied for churn prediction. This algorithm assigns cases to different classes and is
used to predict the ‘discrete’ variables. This algorithm is supported by Naive Bayes, Decision treesas well as Neural Network

techniques.

Analyze the Results: The churn model generatedin the previous step is tested against various predictor’ values of training
records. This validates the model using sample data which is subjected to further analysis. By comparing the actual results
(obtained from the training sample) with the predicted result (from the mining model), the predictor values are changed

gradually to meet the actual results.

Deploy the Model: This stage deals with implementation of the mining process; thereby resulting in a list of ‘profitable’
customers who are most likely to churn. These models are a mathematical representation of data which provides not only the

customer characteristics but also their behavior.

Transformation: It is the process of standardizing, formatting, cleansing, removing duplicates and inconsistencies, aggregating, augmenting and make
sure the data is concise.

Predictor: Field in a database that couldbe used to builda predictive model to predict the values in another field. aka Variable, Independent variable,
Dimension, or Feature.
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Churn Model: Way to Implement

Commercially off-the-shelf (COTS) data mining tools that merely predict the obvious churns are available in the market. For

e.g., predicting a subscriber may churn, who has not paid bills in over three months.

Figure 5: Prediction Model & Retention Strategy
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Customized data mining solutions are necessary to provide more accurate results to meet the exact business needs of a CSP.

The list of subscribers predicted with high risk of churn has to be screened for their credibility, profitability, loyalty,
satisfaction index, etc. Based on this basic analysis, appropriate campaign aimed at customer retention should be designed.
The process of retaining the high value customers is depicted in the figure 5 above. As per the diagram, the subscriber data is
fed against the past churn prediction model, dissatisfaction prediction model, and customer loyalty, profitability, and
creditability data to recommend the retention strategies for high value customers, Depending upon the campaign’s efficiency
and incentives offered, value of Confusion Matrix will vary. An efficient campaign combined with excellent incentives will
result in low’ Confusion Matrix. This means, the predicted and actual values of both ‘possible churns’ and ‘possible non-

churns’ will be very close. This concept is illustrated in Figure 6.

Figure 6: Confusion Matrix on Churn Prediction
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Conclusion

In the telecom industry, customer satisfaction s a vital factor for customer retention. Owing to this fact, the customer services
have made rapid strides in both quality as well as quantity. In order to retain ‘profitable’ customers, the predicted churn

model has to be periodically revisited with varying predictor variables and differing training sets . This will help the CSP

obtain accurate results.

Churn prediction is a cross-functional activity which involves marketing, sales, finance, service provisioning, customer
service, etc. Carriers need integrated effort between all these business areas for improving long-term profitability. Churn

prediction exercise also improves other business processesincluding
e Automating decisions in evaluating credit scores during new subscriber activation process.

e  Renegotiating more favorable contracts with commercial customers by comparing initial contracts with actual usage

patterns.

e  FEvaluating the effectiveness of marketing campaigns, right service for the subscriber at right first time
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