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Abstract
The main goal of CRM is the capability to handle customer 
interaction across different channels and functions, for building 
loyal and profitable customer relationships. Although cost cutting 
and competitive pricing strategies may attract customers from 
competitors, in many services industries price advantages are not a 
sufficient reason for customers moving between suppliers. In these 
situations successful competitive strategies include developing 
strong relationships with customers and cross-selling them other 
services.
Data mining technologies and techniques for recognizing and 
tracking pattern with in data helps business sift through layers of 
seemingly unrelated data for meaningful relationship, where they 
can anticipate rather than simply read to Customer needs In this 
paper we discuss a business and technological overview of data 
mining and outline how can we optimize Customer profitability 
through data mining application, along with sound business 
processes and complement technologies, data mining can reinforce 
and redefine Customer relationship. The aim of this research paper 
to find out the role of data mining in Customer focus business 
strategy because -With rapid globalization of business and product 
differentiation becoming less relevant and competitive, Customer 
relationship has become a factor of competitive advantage. 
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I. Introduction
Customers are the most important asset of an organization. There 
cannot be any business prospects without satisfied customers who 
remain loyal and develop their relationship with the organization. 
That is why an organization should plan and employ a clear strategy 
for treating customers. CRM (Customer Relationship Management) 
is the strategy for building, managing, and strengthening loyal and 
long-lasting customer relationships. CRM should be a customer-
centric approach based on customer insight. Its scope should be the 
‘‘personalized’’ handling of customers as distinct entities through 
the identification and understanding of their differentiated needs, 
preferences, and behaviors [3].
In order to make the CRM objectives and benefits clearer, let us 
consider the following real-life example of two clothing stores 
with different selling approaches. Employees of the first store try 
to sell everything to everyone. In the second store, employees try 
to identify each customer’s needs and wants and make appropriate 
suggestions. Certainly the second one seems more trustworthy for 
a long-term relationship, since it aims for customer satisfaction 
by taking into account the specific customer needs.
CRM has two main objectives:
1. Customer retention through customer satisfaction.
2. Customer development through customer insight.

II. Data Mining In CRM
Data mining aims to extract knowledge and insight through the 
analysis of large amounts of data using sophisticated modeling 

techniques. It converts data into knowledge and actionable 
information [1-2].
The data to be analyzed may reside in well-organized data marts 
and data warehouses or may be extracted from various unstructured 
data sources. A data mining procedure has many stages. It typically 
involves extensive data management before the application of a 
statistical or machine learning algorithm and the development of 
an appropriate model. Specialized software packages have been 
developed (data mining tools), which can support the whole data 
mining procedure.
Data mining [2] models consist of a set of rules, equations, or 
complex ‘‘transfer functions’’ that can be used to identify useful data 
patterns, understand, and predict behaviors. They can be grouped 
into two main classes according to their goal, as follows.

A. Supervised/Predictive Models
In supervised, or predictive, directed, or targeted modeling, the 
goal is to predict an event or estimate the values of a continuous 
numeric attribute. In these models there are input fields or attributes 
and an output or target field. Input fields are also called predictors 
because they are used by the model to identify a prediction function 
for the output field. We can think of predictors as the X part of the 
function and the target field as the Y part, the outcome.
The model uses the input fields which are analyzed with respect to 
their effect on the target field. Pattern recognition is ‘‘supervised’’ 
by the target field. Relation- ships are established between input 
and output fields. An input–output mapping
‘‘function’’ is generated by the model, which associates predictors 
with the output and permits the prediction of the output values, 
given the values of the input fields.
Predictive models are further categorized into classification and 
estimation models:

Classification or propensity models: In these models the 1. 
target groups or classes are known from the start. The goal 
is to classify the cases into these predefined groups; in other 
words, to predict an event. The generated model can be used 
as a scoring engine for assigning new cases to the predefined 
classes. It also estimates a propensity score for each case. The 
propensity score denotes the likelihood of occurrence of the 
target group or event.
Estimation models: These models are similar to classification 2. 
models but with one major difference. They are used to predict 
the value of a continuous field based on the observed values 
of the input attributes.

B. Unsupervised Models
In unsupervised or undirected models there is no output field, just 
inputs. The pattern recognition is undirected; it is not guided by 
a specific target attribute [11].
The goal of such models is to uncover data patterns in the set of 
input fields. Unsupervised models include:



IJCST Vol. 4, ISSue 1, Jan - MarCh 2013

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  39

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

1. Cluster Models
In these models the groups are not known in advance. Instead we 
want the algorithms to analyze the input data patterns and identify 
the natural groupings of records or cases. When new cases are 
scored by the generated cluster model they are assigned to one 
of the revealed clusters.

2. Association and Sequence Models
These models also belong to the class of unsupervised modeling. 
They do not involve direct prediction of a single field. In fact, all 
the fields involved have a double role, since they act as inputs and 
outputs at the same time. Association models detect associations 
between discrete events, products, or attributes. Sequence models 
detect associations over time.

C. Data Mining In the CRM Framework
Data mining can provide customer insight, which is vital 
for establishing an effective CRM strategy [4]. It can lead to 
personalized interactions with customers and hence increased 
satisfaction and profitable customer relationships through data 
analysis. It can support an ‘individualized’ and optimized customer 
management throughout all the phases of the customer lifecycle, 
from the acquisition and establishment of a strong relationship to 
the prevention of attrition and the winning back of lost customers. 
Marketers strive to get a greater market share and a greater share 
of their customers. In plain words, they are responsible for getting, 
developing, and keeping the customers. Data mining models can 
help in all these tasks, as shown in fig. 1.
More specifically, the marketing activities that can be supported 
with the use of data mining include the following topics.

1. Customer Segmentation
Segmentation is the process of dividing the customer base 
into distinct and internally homogeneous groups in order to 
develop differentiated marketing strategies according to their 
characteristics. There are many different segmentation types based 
on the specific criteria or attributes used for segmentation.
In behavioral segmentation, customers are grouped by behavioral 
and usage characteristics. Although behavioral segments can 
be created with business rules, this approach has inherent 
disadvantages. It can efficiently handle only a few segmentation 
fields and its objectivity is questionable as it is based on the personal 
perceptions of a business expert. Data mining on the other hand 
can create data-driven behavioral segments. Clustering algorithms 
can analyze behavioral data, identify the natural groupings of 
customers, and suggest a solution founded on observed data 
patterns [10]. Provided the data mining models are properly built, 
they can uncover groups with distinct profiles and characteristics 
and lead to rich segmentation schemes with business meaning 
and value.
Data mining can also be used for the development of segmentation 
schemes based on the current or expected/estimated value of the 
customers. These segments are necessary in order to prioritize 
customer handling and marketing interventions according to the 
importance of each customer [6].

Fig. 1: Data Mining and Customer Lifecycle Management.

2. Direct Marketing Campaigns
Marketers use direct marketing campaigns to communicate a 
message to their customers through mail, the Internet, e-mail, 
telemarketing (phone), and other direct channels in order to prevent 
churn (attrition) and to drive customer acquisition and purchase of 
add-on products. More specifically, acquisition campaigns aim at 
drawing new and potentially valuable customers away from the 
competition. Cross-/deep-/up-selling campaigns are implemented 
to sell additional products, more of the same product, or alternative 
but more profitable products to existing customers. Finally, 
retention campaigns aim at preventing valuable customers from 
terminating their relationship with the organization.
When not refined, these campaigns, although potentially effective, 
can also lead to a huge waste of resources and to bombarding 
and annoying customers with unsolicited communications. Data 
mining and classification (propensity) models in particular can 
support the development of targeted marketing campaigns. They 
analyze customer characteristics and recognize the profiles of 
the target customers. New cases with similar profiles are then 
identified, assigned a high propensity score, and included in the 
target lists. 
The stages of direct marketing campaigns are illustrated in fig. 2 
and explained below:

Gathering and integrating the necessary data from different • 
data sources.
Customer analysis and segmentation into distinct customer • 
groups.
Development of targeted marketing campaigns by using • 
propensity models in order to select the right customers.
Campaign execution by choosing the appropriate channel, • 
the appropriate time, and the appropriate offer for each 
campaign.
Campaign evaluation through the use of test and control • 
groups. The evaluation involves the partition of the population 
into test and control groups and comparison of the positive 
responses.
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Analysis of campaign results in order to improve the campaign • 
for the next round in terms of targeting, time, offer, product, 
communication, and so on.

Fig. 2: The Stages of Direct Marketing Campaigns

Data mining can play a significant role in all these stages, 
particularly in identifying the right customers to be contacted.

3. Market Basket and Sequence Analysis
Data mining and association models in particular can be used 
to identify related products typically purchased together. These 
models can be used for market basket analysis and for revealing 
bundles of products or services that can be sold together.
Sequence models take into account the order of actions/purchases 
and can identify sequences of events [7].
The Next Best Activity Strategy And ‘‘Individualized’’ Customer 
Management
The data mining models should be put together and used in the 
everyday business operations of an organization to achieve more 
effective customer management. The knowledge extracted by 
data mining can contribute to the design of a next best activity 
(NBA) strategy. More specifically, the customer insight gained by 
data mining can enable the setting of ‘‘personalized’’ marketing 
objectives. The organization can decide on a more informed base 
the next best marketing activity for each customer and select an 
‘‘individualized’’ approach which might be the following:
(i). An offer for preventing attrition, mainly for high-value, at-
risk customers
(ii). A promotion for the right add-on product and a targeted cross-/
up-/deep-selling offer for customers with growth potential
(iii). Imposing usage limitations and restrictions on customers 
with bad payment records and bad credit risk scores.
(iv). The development of a new product/offering tailored to the 
specific characteristics of an identified segment, and so on.
The main components that should be taken into account in the 
design of the NBA strategy are illustrated in Figure 3. They are:

The current and expected/estimated customer profitability • 
and value.
The type of customer, the differentiating behavioral and • 

demographic charac- teristics, the identified needs and 
attitudes revealed through data analysis and segmentation.
The growth potential as designated by relevant cross-/up-/• 
deep-selling models and propensities

Fig. 3: The Next Best Activity Components

III. Taxonomy of Data Mining Tools
Today there are various data mining tools available in the market. 
These tools can be broadly placed in following three categories: 

General purpose tools1. 
Integrated DSS / OLAP/ DM tools2. 
Application specific tools (see Table 1).3. 

Table 1: Categorization of Available DM Tools

GENERAL PURPOSE TOOLS

SAS Enterprise Miner
www.sas.com/technologies/analytics/datamining/miner

IBM Intelligent Miner
www.01.ibm.com/software/data/iminer

Unica Pattern Recognition Workbench
http://www.unica.com

IBM SPSS Modeler
www.spss.com/software/modeling/modeler-pro

Ghost Miner
http://cncmining.com/

XLMiner
www.resample.com/xlminer/download.shtml

CART & MARS
www.salford-systems.com/

SGI Mineset
www.sgi.com/

Oracle Darwin
www.oracle.com/technology/documentation/darwin.
html
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Angoss Knowledge Seeker
http://www.angoss.com/

Weka
www.cs.waikato.ac.nz/ml/weka

Rapid Miner
http://rapid-i.com/

TIBCO Spotfire S+
http://spotfire.tibco.com/

INTEGRATED DSS/OLAP/DM TOOLS

Cognos Scenario
www.cognos.com/busintell/products/index.html

Business Objects
www.sap.com/solutions/sapbusinessobjects/index.epx

APPLICATION-SPECIFIC TOOLS

KD1 (Knowledge Discovery One)
www.kd1.com

ESTARD Data Miner
http://www.estard.com/

Unica Detect
http://www.unica.com/

Unica Leaders
http://www.unica.com/

Unica Predictive Insight
http://www.unica.com/

The general purpose tools contain a large segment of the market 
and are non-application specific. Some of the examples are, 
SAS Enterprise Miner, IBM Intelligent Miner, Unica Pattern 
Recognition Workbench (PRW), IBM SPSS Modeler, Ghost 
Miner, XLMiner, CART & MARS, SGI Mineset, Oracle Darwin, 
Angoss Knowledge Seeker, Weka, Rapid Miner etc [9].
The integrated DSS/OLAP/DM tool addresses a very real and 
compelling business requirement of having a single multi- 
functional decision-support tool that can provide management 
reporting, online analytical processing and data mining capabilities 
within a common framework. Some of the examples in this 
category are: Cognos Scenario, Business Objects, etc.
The application-specific tools are rapidly gaining momentum. 
It offers business solution rather than a technology searching for 
solution. Some of the tools under this category are: KD1 (focuses 
on retail), ESTARD Data Miner (focuses on the insurance industry 
& marketing), Unica Detect, Unica Leaders, Unica Predictive 
Insight (focuses on fraud detection, marketing) etc.

IV. Conclusion
Data mining is a growing discipline which originated outside 
statistics in the database management community, mainly for 
commercial concerns. Data mining can be considered as the 
branch of exploratory statistics where one tries to find new and 
useful patterns, through the extensive use of classic and new 
algorithms.
In this paper, we presented the main types of data mining models 
and a process model, a methodological framework for designing 

and implementing successful data mining projects. We also outlined 
how data mining can help an organization to better address the 
CRM objectives and achieve ‘‘individualized’’ and more effective 
customer management through customer insight. 
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