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ABSTRACT 
 

Now a days  Data Mining  tools for Customer Relationship 
Management are  used by several industries including banking, 
finance, retail, insurance, telecommunications, database 
marketing, sales forecasting,  call behavior analysis and churning 
management in tele communications, forecasting of demand for 
utilities such as energy and water, simulation of chemical and 
other process reactions finding critical factors in discrete 
manufacturing, CPU usage, and forecasting,  etc.  Data mining is 
often referred to as “analytical intelligence”. Data Mining help 
Organizations better understand their business, be able to better  
serve their customers , and  increase the  effectiveness of  the 
organization in the long run. This article provides an overview of 
the concept of Data mining and Customer Relationship 
Management.  
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1.  DATA  MINING  
  

Data mining has been defined in 
various ways by various authors in the 
recent past.  The term data mining refers to 
as the non-trivial extraction of implicit, 
previously unknown and potentially useful 
information from the data.  Data mining is 
described as the automated analysis of large 

amounts of data to find patterns and trends 
that may have otherwise gone undiscovered 
(Fabris). The objective of data mining is to 
identify valid, novel, potentially useful and 
understandable correlations and patterns in 
existing data (Chung & Grey). 
             Data mining, as is evident from its 
key elements, typically involves the use of 
predictive modeling, forecasting and 
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descriptive modeling techniques.  By using 
these techniques, an organization can 
proactively manage customer retention, 
identify cross-sell and up-sell opportunities, 
profile and customer segmentation. Data 
mining can help companies in better 
understanding of the vast volume of data 
collected by the CRM Systems. Data mining 
can be used for both classification and 
regression problems.  
             Data mining is the process of 
automatically discovering useful information 
in large data repositories (Tan, Steinbach 
and Kumar, 2006).  It is supported by (Bain, 
Benkovich, Dewson, Ferguson, Graves, 
Joubert, Lee, Scott, Skoglund, Turley and 
Youness, 2001): 
 

•  Inexpensive data storage, 
•  Affordable processing power, 
•  Data availability, 
• Many commercial data mining tools 

available. 
 
2. CUSTOMER RELATIONSHIP  
    MANAGEMENT 
 
            In the past few years, many 
organizations have recognized the vital 
importance of information they have on their 
customers. Customer Relationship Management  
is often considered as database marketing  of 
the organization with the database of the 
customers. Customer Relationship Management 
(CRM) emerged in the last decade to reflect 
the central role of the customer for the 
strategic positioning of a company. CRM 
takes a holistic view over customers.   
            CRM is a comprehensive strategy 
and process of acquiring, retaining and 
partnering with selective customers to create 
superior value for the company and for the 

customers. (Sheth and Parvathiyar (2001)). 
It encompasses all measures for 
understanding the customers and for 
exploiting this knowledge to design and 
implement marketing activities, align 
production and coordinate the supply-chain.  
CRM puts emphasis on the coordination of 
such measures, also implying the integration 
of customer-related data, meta-data and 
knowledge and the centralized planning and 
evaluation of measures to increase customer 
lifetime value.     
 Customer relationship management 
(CRM) comprises a set of processes and 
enabling systems supporting a business 
strategy to build long term, profitable 
relationships with specific customers. CRM 
gains in importance for companies that serve 
multiple groups of customers and exploit 
different interaction channels for them. This 
is due to the fact that information about the 
customers, which can be acquired for each 
group and across any channel, should be 
integrated with existing knowledge and 
exploited in a coordinated fashion. 
 

The customer life cycle has three stages 
 

a) Acquiring customers          
b) Increasing the value of customer.           
c) Retaining good customers. 
 

Data mining can improve the 
profitability in each of these stages through 
integration with operational CRM systems 
or as independent applications. 
 

Scope of CRM:   The scope of customer 
relationship management in terms of point is 
as follows. 
•  Measuring both inputs across all functions 

including marketing, sales and service 
costs and outputs in  terms of customer 
revenue, profit and value. 
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• Acquiring and continuously updating 
knowledge about customer needs, motiva-
tions and behavior  over the lifetime of the 
relationship. 

• Applying customer knowledge to continu-
ously improve performance through a 
process of learning from successes and 
failures. 

• Implementing appropriate systems to 
support customer knowledge acquisition, 
sharing and measuring CRM effectiveness. 

• Constantly flexing the balance between 
marketing, sales and service inputs against 
changing customer  needs to maximize 
profit. 

Importance of CRM: the importance of 
CRM to promote sales and check the 
behavior of customer is as follows: 
 
• Increasing customer loyalty as a result of 

more personal and efficient service.  
• Enabling micro-segmentation of markets 

according to customers’ needs and wants. 
• Collaborating with customers for joint 

value creation. 
• Acquiring well-accepted outcomes of data 

mining activities. 
• Supporting effective sales efforts through 

better management of the sales process. 
 

 
 
 

 
 

Fig 1: Basic CRM Cycle 
 

3.  CLASSIFICATION OF CRM (OR)  
     CRM DIMENSIONS 
 
  CRM consists of four dimensions 
which can be seen as a closed cycle of a 
customer management system. They share 
the common goal of creating a deeper 
understanding of customers to maximize 
customer value to the organization in the 
long term. 

3.1 Customer Identification 
  
  This phase involves targeting the 
population who are most likely to become 
customers or most profitable to the 
company. Moreover, it involves analyzing 
customers who are being lost to the 
competition and how they can be won back. 
Elements for customer identification include 
target customer analysis and customer 
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segmentation. Target customer analysis 
involves seeking the profitable segments of 
customers through analysis of customers’ 
underlying characteristics, whereas customer 
segmentation involves the subdivision of an 
entire customer base into smaller customer 
groups or segments, consisting of customers 
who are relatively similar within each 
specific segment. 
 
3.2 Customer Attraction 

 
After identifying the segments of 

potential customers, organizations can direct 
effort and resources into attracting the target 
customer segments. An element of customer 
attraction is direct marketing. Direct marketing 
is a promotion process which motivates 
customers to place orders through various 
channels. 

For instance, direct mail or coupon 
distributions are typical examples of direct 
marketing. 
 
3.3 Customer Retention 

 
This is the central concern for CRM. 

Customer satisfaction, which refers to the 
comparison of customers’ expectations with 
his or her perception of being satisfied, is the 
essential condition for retaining customers. 
Loyalty programs involve campaigns or 
supporting activities which aim at maintai-
ning a long term relationship with 
customers. Specifically, churn analysis, 
credit scoring, service quality or satisfaction 
form part of loyalty programs. 
 
3.4 Customer Development 

 

This involves consistent expansion 
of transaction intensity, transaction value 

and individual customer profitability. 
Elements of customer development include 
customer lifetime value analysis, p/cross 
selling and market basket analysis. Customer 
lifetime value analysis is defined as the 
prediction of the total net income a company 
can expect from a customer. Market basket 
analysis aims at maximizing the customer 
transaction intensity and value by revealing 
regularities in the purchase behavior of 
customers. 
 
4. CHARACTERISTICS OF DATA MINING   
    THAT ACCOMPLISH GOALS OF CRM 

 
Data mining techniques can be 

helpful to accomplish the goals of CRM by 
extracting or detecting hidden customer 
characteristics and behaviors from large 
databases. Each data mining technique can 
perform one or more of the following types 
of data modeling: 
 
4.1 Association  

 
Association aims to establishing 

relationships between items which exist 
together in a given record. Market basket 
analysis and cross selling programs are 
typical examples for which association 
modeling is usually adopted. 
 
4.2 Classification 
 

  Classification is one of the most 
common learning models in data mining. It 
aims at building a model to predict future 
customer behaviors through classifying 
database records into a number of predefined 
classes based on certain criteria. 
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4.3 Clustering 
 
  Clustering is the task of segmenting 
a heterogeneous population into a number of 
more homogenous clusters. It is different to 
classification in that clusters are unknown at 
the time the algorithm starts. In other words, 
there are no predefined clusters. 
 

4.4 Forecasting 
 
  Forecasting estimates the future 
value based on a record’s patterns. It deals 
with continuously valued outcomes. It 
relates to modeling and the logical 
relationships of the model at some time in 
the future. Demand forecast is a typical 
example of a forecasting model. 
 
4.5 Regression 
 
  Regression is a kind of statistical 
estimation technique used to map each data 
object to a real value provide prediction 
value. Uses of regression include curve 
fitting, prediction (including forecasting), 
modeling of causal relationships, and testing 
scientific hypotheses about relationships 
between variables. 
 
4.6 Sequence discovery 
 

Sequence discovery is the identification 
of associations or patterns over time. Its goal 
is to model the states of the process 
generating the sequence or to extract and 
report deviation and trends over time. 

 
4.7 Visualization 
 
  Visualization refers to the 
presentation of data so that users can view 

complex patterns. It is used in conjunction 
with other data mining models to provide a 
clearer understanding of the discovered 
patterns or relationships. Examples of 
visualization model are 3D graphs, 
‘‘Hygraphs” and ‘‘SeeNet”. 
 

             The above seven models cover the 
generally mentioned data mining models in 
various articles (Ahmed, 2004; Carrier & 
Povel, 2003; Mitra, Pal, & Mitra, 2002; 
Shaw, Subramaniam, Tan, & Welge, 2001; 
Turban et al., 2007). There are numerous 
machine learning techniques available for 
each type of data mining model. Choices of 
data mining techniques should be based on 
the data characteristics and business 
requirements (Carrier & Povel, 2003).  
 

Here are some examples of some 
widely used data mining algorithms: 

 
1. Association rule  
2. Decision tree                                    
3. Genetic Algorithm 
4. Neural networks                 
5. K-Nearest neighbour                         
6. Linear/logistic regression. 

 
5. DATA MINING TOOLS & TECHNIQUES 
 

Among 34 data mining techniques 
which have been applied in CRM, neural 
networks is the most commonly used 
technique. It has been described in 30 
(34.5%) out of 87 articles in total. Following 
are decision tree and association rules which 
have been described in 21 (24.1%) and 20 
(23.0%) articles respectively.  
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Fig 2: Classification framework for data mining techniques in CRM 
 
Association rule 
  

These are concerned with the 
discovery of interesting association 
relationships, which are above an interesting 
threshold, hidden in databases (Berry & 
Linoff, 2004; Brijs et al., 2004; Wang, Zhou,  
Yang, & Yeung, 2005). The threshold tells 
(Berson et al., 2000). Selected association 
rules can be used to build  2005). 
 
Decision trees 

 
 This technique can be used to 

extract models describing sequences of 

interrelated decisions or predicting future 
data trends (Berry & Linoff, 2004; Chen et 
al., 2003; Kim, Song, Kim, & Kim, 2005). It 
classifies specific entities into particular 
classes based upon the features of the 
entities: a root is followed by internal nodes, 
each node is labeled with a question, and an 
arc associated with each node covers all 
possible responses (Buckinx, Moons, Poel, 
& Wets, 2004; Chen et al., 2003). These can 
be used for inducing rules for classification 
& segmentation.(Westphal 1998, Chou 
1999, Yoon 1999). Some of the most well 
known algorithms are ID3, C4.5 and 
classification and regression trees. 
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Neural networks 
 

 In the artificial intelligence field, 
neural network techniques have been applied 
successfully to speech recognition, image 
analysis, and adaptive control. Most of the 
currently employed neural network systems 
simulate the human brain, and are readily 
applied to areas involving classification, 
clustering and prediction (Berry & Linoff, 
2004; Turban et al., 2007). Of the 30 articles 
which applied neural network techniques, 16 
(53.3%) adopt self-organizing map subtypes, 
which entails mapping structured, high-
dimensional data onto a much lower-
dimensional array of neurons in an orderly 
fashion through the training process (Song, 
Kim, Cho, & Kim, 2004). 

 
Visualisation techniques  

 
These techniques allow the user to 

view the data from various angles using 
graphic display techniques such as charts, 
diagrams and displays for multidimensional  
data.They help in interpretation and 
evaluation extracted by other data-minig 
tools (Westphal 1998) 
 

Nearest neighbor techniques  
 

These techniques (Yoon 1999) use a 
set of examples to approximate a classification 
model. A similarity measure is used to find 
the closest example in terms of certain 
parameters and then it assigns this new case 
to the class that has the maximum 
representation amongst its neighbor. 
 
Clustering algorithms  

 

These segment the databse into 
clusters such that intra-cluister similarity is 

maximizes and the inter –cluster similarity is 
minimized (Anderberg 1973; Jain et al. 1999). 

 
6  ANALYSIS OF DATA MINING IN CRM 
 

The maximization of lifetime values 
of the (entire) customer base in the context 
of a company's strategy is a key objective of 
CRM. Customer understanding is the core of 
CRM. It is the basis for maximizing 
customer lifetime value, which in turn 
encompasses customer segmentation and 
actions to maximize customer conversion, 
retention, loyalty and profitability. Proper 
customer understanding and action ability 
lead to increased customer lifetime value. 
Incorrect customer understanding can lead to 
hazardous actions. Similarly, unfocused 
actions, such some data are not analyzed at 
all. 
Data mining project for effective CRM 
consists of several phases: 
 

1. Defining the problem to be solved  
Each CRM application will have its 

own business objectives and requirements. 
Data mining model have to be defined 
according to these objectives. Talking to 
businesspeople is the best way to define the 
problem to be solved. It is advisable to make 
a list of interesting questions. 

 
2. Assembling and preparing the data 

      This step can sometimes be skipped, 
in case a data warehouse is used as the 
single source of data needed for analysis 
purposes. This is because the data has to be 
cleaned, integrated and transformed before 
entering into a data warehouse. Even if this 
is the case the analyst has to define the 
subset of data for processing. Of course, data 
can be accessed from a relational database, a 
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flat file, a spreadsheet, or from some another 
sources as well. In this case preparation 
steps usually take a lot of time and effort, 
especially when the data needed resides in 
multiple data repositories. If the summary 
variables are going to be used, they have to 
be derived from the row data. Selecting the 
variables on which the model will be built is 
a critical step within the data mining 
process. Usually the variables have to be 
transformed in accordance with the 
requirements of the data mining algorithm 
chosen (Edelstein, 2000). 
 

3. Modeling  
          In this phase the data is presented to a 
data mining software program.  Sometimes 
the variables chosen are not the appropriate 
ones, and in this case the analyst has to go 
back and make some changes to the data he 
is using. 
 

4.Interpreting the results 
          The results should be brought together 
into a coherent presentation and presented to 
the businesspeople (Berry and Linoff, 2000). 
The model should be evaluated with respect 
to problem solving objectives. 
 

5. Applying the results    
          Changing an organization’s behavior 
for competitive advantage. The ultimate goal 
is to apply what was discovered in order to 
solve the business problem defined (e.g. the 
customer churn).The lessons learned from 
customer information should be used to 
enhance business and customer relationship 
behaviors (Hall, 2004). It is important to 
determine how the model will be used for 
business advantage. 
           The five-phase sequence described is 
not strict, because data mining process itself 
is not linear. This means that one can move 
back and forth between different phases 

because the next phase in the sequence often 
depends on the outcomes associated with the 
preceding one. The process model proposed 
is similar to CRISP-DM (Cross-Industry 
Standard Process for Data Mining) model 
described by Larose (2005) and Chapman, 
Clinton, Kerber,  Rhabaza, Reinartz, Shearer 
and  Wirth (2000), The Two Crows data 
mining process presented by Edelstein 
(2000), and the model introduced by Berry 
and Linoff (2000).62 
 
7.  APPLICATIONS OF DATA MINING   
     TO  CRM 
 

7.1  Defining Business Problem 
 Each CRM application will have 

one or more different business objectives for 
which we need to build the appropriate 
model. An effective definition of the 
problem would include a way of measuring 
the results of the CRM application that has 
been built. 

 

7.2  Build a marketing Database 
 Step 2 to 3 constitutes the core of 

the data preparation. There maybe repeated 
iterations of data preparation and model 
building steps as we learn something from 
the model that suggests modifying the data. 

 

7.3  Explore the Data 
 Before building any productive 

model, we must understand the data. We 
begin by gathering a variety of numerical 
summaries and looking at the distribution of 
data. Graphing and visualization tools are a 
vital support in this context.  

 

7.4  Prepare data for modeling  
 

This is the final Data preparation 
step before building models. First of all, we 
select the variables on which to build the 
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model. Then we construct the new predictors 
derived from the raw data. After that, we 
select a subset of data on which the model is 
to be built. 

 

7.5  Data mining model building 
            Model building is an iterative 
process in which we have to find the best 
fitted alternative solution for the business 
problem. Most CRM applications are built 
on a protocol called supervised learning in 
which the desired outcome is already 
known. A model is built when the cycle of 
training and testing is completed. 
7.6 Evaluate the results 
           The most overrated matrix for 
evaluating the results is accuracy. Another 
measure that is usually used is called lift 
which measures the improvement achieved 
by a predictive Incorporating DM in CRM 
solution:  
           In building CRM application, DM is a 
small yet critical part of the final solution. 
Be it an outbound interaction or an inbound 
one, one of the key issues we must deal with 
in applying a model to a new data is the 
transformation we used in building a model 
and then get results of customer retention in 
a year data. 
 

8. DATA MINING CHALLENGES &  
    OPPORTUNITIES IN CRM 
 

• Non-trivial results almost always need a 
combination of DM techniques. 

•  There is a strong requirement for data 
integration before data mining. 

•  Diverse data types are often encountered 
•  Highly and unavoidably noisy data must 

be dealt with. 
•  Privacy and confidentiality considerations 

for data and analysis results are a major 
issue. 

•  Legal considerations influence what data 
is available for mining and what actions 
are permissible. 

•  Real-world validation of results is 
essential for acceptance. 

•  Developing deeper models of customer 
behavior: One of the key issues in CRM is 
how to understand customers. 

•  Acquiring data for deeper understanding in 
a non-intrusive, low-cost, high accuracy 
manner. 

•  Managing the “cold start/bootstrap” problem. 
•  Evaluation framework for distinguishing 

between correct/incorrect customers 
understanding. 

•  Good actioning mechanisms. 
•  Incorporating prior knowledge. 
 
9. APPLICATIONS OF DATA MINING  
    IN CRM 
 

            Today data mining is used by several 
industries including banking, finance, retail, 
insurance, tele communications, database 
marketing, sales forecasting,  call behavior 
analysis and churning management in tele 
communications, forecasting of demand for 
utilities such as energy and water, simulation 
of chemical and other process reactions 
finding critical factors in discrete 
manufacturing, CPU usage, and forecasting, 
etc.  Data mining is often referred to as 
“analytical intelligence”. 

Data mining tools for customer 
relationship management are widely used by 
leading banks for customer segmentation  
and profitability, credit scoring and 
approval, predicting payment default, 
marketing, detecting fraudulent transactions, 
etc.  With greater data storage capabilities 
and declaining cost, data mining has offered 
Organizations a new way of doing business. 
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Data mining can help Organizations better 
understanding the business, be able to serve 
the customers and increase the effectiveness 
of the organization in the long run.  
9.1 Data mining in Banking industry 

Data mining tools for customer 
relationship management are widely used by 
leading banks for customer segmentation  
and profitability, credit scoring and 
approval, predicting payment default, 
marketing, detecting fraudulent transactions,  
cash management and forecasting operations, 
optimizing stock portfolios, and ranking 
investment.   
9.2 Data mining in Retail industry 

The retail industry is also realizing 
that it is possible to gain competitive 
advantage utilizing data mining. Retailers 
have been collecting enormous amount of 
data throughout the years.   For retailers, 
data mining can be used to provide 
information on product sales trends, 
customer buying habits and preferences, 
supplier lead times and delivery 
performance, seasonal variations, customer 
peak traffic periods, and similar predictive 
data for making proactive decisions.  The 
most widely used areas of data mining for 
retail industry is marketing, risk 
management, fraud detection, customer 
acquisition and retention. 
 

9.3 Data mining in Telecom industry  
There are several reasons for 

applying data mining techniques for CRM in 
tele communications: 
•  Competitive market. After years of being a 

monopoly market, the telecommunications 
market is now highly competitive. A 
monopoly does not change much, but 
competitive markets change constantly. 
Customers are able to switch providers 

easily, because there are many of them 
available. For this reason telecommunications 
companies explore data mining solutions 
to achieve competitive advantage. By 
understanding the demographic 
characteristics and customers’ behavior, 
telecommunications companies can 
successfully tailor their marketing 
strategies to reach those most likely to use 
their services, to increase customer loyalty 
and improve customer profitability. 

•  High churn rates. Churn refers to the 
monthly or the annual turnover of the 
customer base (Strouse, 1999). 
Competitive climate naturally results in 
high churn rates.  Initially, growth in the 
telecommunications market was 
exponential, and since many new 
customers arrived, the churn was not a 
problem (Berry and Linoff, 2000). 

 
10. CONCLUSION 

 

Application of data mining 
techniques in CRM is an emerging trend in 
the industry. It has attracted the attention of 
practitioners and academics. This paper has 
identified fifty  seven articles related to 
application of data mining techniques in 
CRM, and published between 2000 and 
2009. It aims to give a research summary on 
the application of data mining in the CRM 
domain and techniques which are most often 
used.   Although this review cannot claim to 
be exhaustive,  it does provide reasonable 
insights and shows the incidence of research 
on this subject 

Data mining models can help them 
achieve these goals by enabling customer 
segmentation and churn prediction. These 
data mining applications were described in 
this paper.  Data mining can be a very 
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effective means of implementing a customer 
relationship management strategy and 
helping telecommunications companies to 
keep their customers happy. In today’s 
competitive business landscape the customer 
is a king, and the sooner one realizes it, the 
better. 
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