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ABSTRACT

The role of data mining has become increasingly important
for an organization that has large databases of information on
customers. Customer Relationship Management (CRM)
systems are implemented to identify the most profitable
customers and manage the relationship of company with
them. Intelligent data mining tools and techniques are used as
backbone to the whole CRM initiative taken by the
companies. Data mining tools search the data warehouse
maintained by the companies and predict the hidden patterns
and present them in form of a model. Strategic decisions
about the customers can be taken based on the outcomes of
these models. The data mining researchers have presented
various mining algorithms to extract patterns in data for
successful CRM approach. These approaches are however
facing several problems like they are not business-focused and
often results in enormous size of data after applying mining
approaches. They have no relevant mechanism to provide
guidance for focusing on specific category of customers for
business profitability. In this article, the requirements of
sequential pattern mining process for CRM environment is
described, and then a novel constraint guided model for
knowledge discovery process is proposed. We have suggested
even how the selection of appropriate constraints can be made
from the perspective of customer value analysis.

General Terms
Data Mining, Customer Relationship Management.

Keywords
Customer Relationship Management, CRM, Sequential
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1. INTRODUCTION

There have been various studies conducted on consumer
purchasing behaviors and further implemented in real
problems. A regular customer is always very important for
any enterprise, as the cost of acquiring a new customer is far
more than maintaining a regular customer. In fact, repeat
purchase is very popular especially in consumer goods
industry. So, if the marketing managers are able to find and
satisfy the regular customers’ requirement, they can develop
long-term and pleasant relationships with them. Many
techniques including statistical surveys, data mining are used
to study customer behavior. Data mining techniques search
through a database without any specific pre-determined
hypothesis to obtain implicit, previously unknown, and
potentially useful information including knowledge rules,
constraints and regularities. There are various successful
applications in areas such as marketing, finance and banking.
Data Mining is the process in which the enterprise extracts its

useful knowledge from a huge collection of incomplete, and
random information that has been generated from the
production, marketing and customer services of the enterprise.
With the extensive use of databases, the application domains
of data mining are becoming more extensive. It is appropriate
as performs operations like extraction, transformation,
analysis, and other models of treatment to the abundant
business data in the commercial databases.

Sequential pattern mining (SPM), a variant of data mining is
particularly more useful in commercial applications, as can be
used to discover customers’ behavioral and purchasing
patterns over time. It considers a dataset as being made of
data-sequences, which are lists of items purchased by
individual customers over time. The objective of SPM is to
find all the frequent subsequences in the dataset. Existing
studies in this area often focus on finding sequential patterns
based on the frequency with which these patterns occur in the
data like the number of customers purchase a memory card, a
computer game, and a printer in sequence. For businesses, not
all customers have the same value; usually there co-exist all
types of customers. Any enterprise has limited corporate
resources, so the customer value analysis becomes very
important.

1.1 Motivation for the study
There is lot of research made in using the data mining
technique for CRM. This paper contributes in the following
manner:
a) It specifies the importance of sequential pattern
mining over data mining techniques for CRM.
b) Give fair understanding for the usefulness of
incorporation of constraints in sequential mining for
CRM.
c) It mentions the need of applying constraints in a
particular phase for CRM purpose.
d) It is the first paper to specify the selection of
constraints based on customer value analysis.

A sequential pattern may not be important to the enterprise
when the product items included in the pattern have a low
value that is prices or profits involved. In fact in such
scenario, business organization may be overwhelmed by a
large number of low-value patterns. It has been observed that
the customers’ purchasing behaviors may change over time
for different reasons; for example, because of a change in the
economic environment. As a result, it is possible that a past
purchasing pattern may not be present again. These
considerations could be made by applying constraints in the
mining process. In our work we have studied how these
constraints of monetary and compactness respectively can be
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useful, apart from frequency in customer value analysis, an
integral part of CRM. The constraint guided method can assist
managers in developing better marketing strategies.

1.2 Organization of the Paper

The rest of this article is organized as follows: In Section 2,
we briefly introduce the work done in the area of CRM using
data mining techniques. In Section 3, we describe the problem
associated with the studies done so far and how we can
resolve them using our proposed approach. The basis of
selection of constraints for CRM customer value analysis is
discussed in Section 4. We have concluded our study in
Section 5.

2. CUSTOMER RELATIONSHIP
MANAGEMENT AND CUSTOMER
VALUE ANALYSIS

Customer Relationship Management (CRM) is very important
for any organization to know the relationship between
customers and their organization [1]. Any focused company
need to identify the problems of customers and enhance their
cohesion with them. CRM is the utilization of customer
related information or knowledge to deliver relevant products
or services to customers. Customer satisfaction helps in
achieving the bottom-line business performance. This could
be in the form of increased purchased volumes or repetitive
purchases. It even helps in generation of new business in the
form of references and prospect identification.

2.1 Related Work

The concept of customer relationship management has gained
its importance since early 1980s. Many CRM-related
researches have used data mining techniques to analyze and
understand customer behavior and characteristics [2, 3, 4, 5, 6,
and 7]. These studies have revealed that the data mining
techniques can be very vital to obtain useful knowledge from
a huge customer database. To analyze and predict the
customer purchasing behavior and accordingly formulate the
marketing and sales strategies most researches utilize
classification of customers in CRM domain. Classification
tasks have been carried out for various purposes in CRM
domain as given in Table 1. All these studies make use of data
mining techniques of neural networks, K-means, logistic
regression etc for customer classification.

However, there are other data mining techniques like
association rules and/or sequential patterns mining which are
useful for the analysis of customer data. These techniques
have been implemented for various purposes in CRM domain,
as they are based on identification of customer purchasing
patterns. There has been some study done using them as well
in CRM domain. The sequential pattern is used to predict
future complaint [8] and to predict network banking churn [9].
Market basket analysis to identify association rules [10] and
use of both artificial neural networks and association rules to
develop online personalized sales promotion [11] has been
discussed. In recent time, the use of association rules to select
variables for churn prediction [12] and study of the sequential
pattern mining for discovering customers’ purchasing patterns
over time [13, 14] has been done. They have incorporated the
constraints in mining from customers’ purchasing data.
However, the customer segmentation/ classification methods
based on constraint incorporated generated purchasing

sequences are underdeveloped.
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Table 1. Research work for customer classification/churn
prediction in CRM using data mining techniques

Purpose Technique Contributors Year
Customer
knowledge K-means Dennis et al 2001
management [15]
framework
Genetic
Customer algorithmand | Kim and Street
targeting neural [16]
networks
Identifying .
slope in Bayesian Baesens et al 2004
. network
customer life e [17]
classifier
cycle
Formulate Logistic Hwang et al
CRM regression [18]
strategies 9
Formulate
CRM Decision tree Yuetal [19] 2005
strategies
Logistic
Churn regression .
prediction and neural Kim [20]
networks 2006
Formulate
CRM Decision tree Kim et al [21]
strategies
Decision tree .
rgc;]iltj:?on and logistic Slnha[aznzci Zhao 2008
P regression
Churmn Artificial
. neural Tsai & Lu [7] 2009
prediction
networks
Formulate Rough set Jiang Hua et al
CRM theor [23] 2009
strategies y
Custor_ner K-means Xu Ling et al 2010
targeting [5]

In our study, we have suggested the use of constraint-based
sequential pattern mining over association rules. This article
focuses on establishing the customer value evaluation method,
an important aspect of CRM. Further, how customer value
parameters could be used in selection of constraints.

3. PROBLEM DEFINITION

Sequence data analysis is to discover patterns of sets of
sequences. For example, the purchasing history of an online
shopper represents the customer's online shopping behavior. If
we have thousands such sequences, we can discover the
several major patterns of these sequences. These patterns can
be useful for us to understand the customer behavior based on
the online customers' purchasing sequences and further
classify them as per their purchasing characteristics.

Sequential pattern mining is closely related to association rule
mining, except that the events are linked by time. Sequential
patterns indicate the correlation between transactions while
association rule represents intra transaction relationships.
Sequential pattern is a sequence of item sets that frequently
occur in a specific order; all items in the same item set are
supposed to have the same transaction time value. CRM
through sequential pattern mining can get more efficiency in
acquiring new customers, increasing value of existing
customers and retaining good customers. CRM is a kind of
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business strategy of enterprise which centers on customers.
Although there has been a great deal of effort put forth on
sequential pattern mining in recent years, its performance is
still far from satisfactory. The main reasons are the search
spaces being large enough and the ineffectiveness in handling
dense datasets. As the large number of sequential patterns
results from the mining, make them difficult to understand
and hard to use. The computational cost involved is high as it
is not focused on users’ interesting patterns so making it
inefficient. In general, sequential pattern mining techniques
either result in enormous or very few patterns based on the
given support threshold. For a larger support threshold, the
mining results with almost no or very few patterns that satisfy
the threshold. On the other hand, if support threshold is small,
the mining would result with enormous patterns. Therefore,
the customer relationship management (CRM) applications
based on sequential pattern mining techniques [24, 25], are
based on assumption that the importance of each customer are
the same. Many studies in CRM show that not all customers
have the same contribution to business, and, to maximize
business profit, it is necessary to evaluate customer value
before the design of effective marketing strategies. Therefore,
the consideration to customer value is essential in the process
of sequential pattern discovery. This could be achieved by

incorporation of additional constraints into mining process.

A constraint ‘C* for sequential pattern mining is a Boolean
function C (o) on the set of all sequences. The problem of
constraint-based sequential pattern mining is to find the
complete set of sequential patterns satisfying a given
constraint ‘C’. We propose in this article that constraint based
sequential pattern mining can play a successful part in CRM.
The constraint based mining techniques analyze in detail
customer transactions for different business purposes and
discover rules from resultant small but efficient and effective
sequential patterns. These rules can help corporate decision
makers to formulate better marketing plan or operational
strategies for CRM and actively offer products that might
interest the customers. This further enables organizations to
optimize revenue and increase value through a more complete
understanding and fulfillment of customer needs. The goal of
CRM is to retain high value customers and win new
customers with much potential value. This gives win-win
situation for both customers and enterprises through perfect
customer satisfaction and profitable enterprises at the same
time. In today’s competitive market, the enterprise who has
stable customer relationship will no doubt win the
competition. So, the basic principle is that to find valuable
information from a lot of raw data in the database to help
decision-makers understand the potential connection between
data, discover useful elements which are always ignored,
thereby to grasp the regular pattern, forecast trends in order to
facilitate business specific decision-making. This is what we
could achieve with the aid of constraint-based sequential
pattern mining.

A very important next step is how and when to apply the
constraints in the mining process for CRM applications. It
could be implemented by two approached, as given in Figure
1 and explained as follows:

1. Perform customer segmentation based on
constraints and then discovering patterns from
valuable customer group [26, 27, and 28].

2. Incorporating constraints in the sequential mining
process and classifying the customers based on the
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sequential patterns discovered. This is more
complicated as it involves the redesigning of the
sequential pattern mining technique to incorporate
the constraints.

The first approach has the following shortcomings:

a) This would require the fair knowledge of both the
clustering and sequential pattern mining techniques.

b) It works well when we have patterns of single item
or items with similar constraint value to be used for
customer segmentation.

c) Loss of useful and interesting patterns during
constraint based customer segmentation. For
example, an interesting purchasing pattern of egg
and milk by a group of customers would be
overlooked for a large grocery shop in compared to
a pattern of expensive cosmetic item-sets, if we
have to segment the customers in terms of purchase
worth.

On the other hand, the second approach supported by us,
requires a one-time effort. We need to redesign the sequential
pattern mining approach using constraints for the first time
and then it could be used to get the useful patterns. These
discovered constraints based patterns could be analyzed to
classify the customers.

By setting adequate thresholds of the business specific
constraints the mining algorithms search complete customer
sequence database and filter out  worthless

atterns.
Incorporation
of Constraints

Mining Sequential

Segmentation of
Patterns Customers

4 pja §

Discovers valuable

Discovers patterns
customers from from valuable

patterns customers

Development of CRM
Strategies 2

Fig 1: Approaches to incorporate the Constraints and
develop business-specific CRM strategies

Recently, the concept of constraints has been integrated into
the mining of valuable sequential patterns [13, 14, 29, 30, and
27]. Most of these are based on using the first approach. We
in our study recommend for the second approach.

Our proposed method (as given in Figure 2) suggests the use

of three phases for the second approach. In this, the phase 1,
identify the constraints as per the parameters of customer
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value. In next phase, we recommend to use these selected
constraints in sequential pattern mining applied on customers’
transaction database. In last phase, identify and classify/
segment the customers based on the discovered patterns. This
could even be done by giving appropriate score to each
customer based on the number of constraints satisfied by him
in each purchased sequences. There is some work done for
last two phases like for phase 2, [13, 31] and phase 3 [14].
However as far as our knowledge no study is made on how
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the constraints could be appropriately be selected from the
customer value analysis perspective. We, in our study have
proposed that the customer value analysis, an important aspect
of CRM, can be efficiently done by the selection of
appropriate constraints. The next section discusses in detail
regarding the selection of constraints that would aid the CRM
customer value.

Phase 1: Identify the Phase 2: Discovering Phase 3: Identify and
constraints based on Constraint-based segment Customers based on
Customer Value Sequential Patterns mined sequential patterns
CS4 Score A
CSq CSP; ..
Factors cs, cquentia CSPa
affecting e pattern Constrained
.. |
Customer ‘ CS3 Mining based SP ‘ Score B
el CSa s Technique ased S CSP e
/Algorithm CSP,...
CSP3_
Score C
CSP,
Svmbols Used | | CS ------ ConStraint |
| SP---——-- Seauential Pattern |

Fig 2: Three phases of our proposed approach of using constraints for CRM domain

4. SELECTION OF CONSTRAINTS FOR
SEQUENTIAL MINING FROM THE
CUSTOMER VALUE PERSPECTIVE

CRM in its broadest sense simply means managing all
customer interactions [32, and 33]. As discussed in previous
sections, this leads to a collection of large amount of data.
Any enterprise is interested in only useful information that is
important from business perspective from this huge dataset.
To get this application or business specific information we
can apply the constraints. This reduces the number of
transactions by eliminating the unnecessary datasets and focus
only on useful and required business-related knowledge.

The selection of appropriate constraints for the CRM can be
done with the help of customer value analysis. In general, any
enterprise in order to develop new customers retains old
customers. However not all customers have the same value for
the enterprises. Usually, any enterprise would have limited
resources, which could not be shared equally among all its
customers. So, it is very important to perform customer value
analysis. The evaluation of customer and classifying them
accordingly can help the company to identify and focus on its
real valuable customers. The main objectives of any enterprise
for customer relationship management are customer value
analysis and to improve customer retention rate.

To achieve these goals and further develop marketing
strategies, enterprise can incorporate appropriate constraints
in the sequential purchasing patterns developed over time
from the existing customers’ transactions. A related concept is
that of cross selling which refers to a process where the
enterprise sells the new products or services to the existing
customers. The advantage of cross selling is that, for the
existing customers, the enterprise can easily get relatively
abundant information about them. In fact, the sequential
purchasing patterns of the existing customer held by the
enterprise helps in determining this customer’s next
purchasing behavior. Hence if the constraints are selected
intelligently and applied on these sequential patterns then the
customer value analysis and customer retention both the vital
pillars of CRM can be accomplished. We have identified
seventeen (17) most important parameters from the customer
value analysis perspective (given in Figure 3). Now we will
now discuss how the selection of constraints could be made to
meet particular objective/s of customer value.
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Fig 3: Important ‘17> Parameters for Customer Value
Analysis Model

4.1 To acquire new customers by studying
the characteristics of existing customers
over a particular duration: Compactness
constraint

The major indexes of business development for any
commercial area include the ability of acquiring new
customers [34]. In fact, the CRM initiate with the activity of
identifying prospects and converting them to customers. It is
vital to understand the potential demand of product/s or items
for a particular duration of period to acquire new customers.
This could be aided with the study of sequential purchasing
patterns from the customers’ transaction databases for a
particular duration using compactness constraint. This would
subdivide effectively the potential customer groups, further
distinguish them and help to identify the product/ product set
as per the feedback rate. The division of the customers using
certain product/s with the aid of compactness constraint is the
basis of enterprise's strategy formulation for selling
effectively and market to new customers. The customers are
grouped on the basis of using a particular product or a set of
products during a particular time span. Customer in each
group or segment has similar attributes. The compactness
constraint applied over the sequential patterns is important as
the behavior of customer purchasing varies over time. A
customer can be more interested in certain set of products
during a festive season as compared to any other time in a
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year and so on. For example, by analyzing which
items/products are purchased by the existing customers during
Christmas occasion, strategy could be formulated to acquire
new customers. Compactness constraint signifies that the
number of purchases made by the customer must be within a
reasonable time period.

For the growth and development of the enterprise, it is
required to maintain the old customers and to acquire new
customers constantly. The new customer is the one who was
unaware of the enterprise’s products, or the one who was not
using the products of the enterprise before. No matter which
kind of the new customers is acquired by the enterprise,
compactness constraint incorporated  sequential pattern
mining over the existing customers helps to identify these
potential customer groups, increase the response rate of
market activities and finally to enable the enterprise to
improve and enhance its business. The important goals of
CRM like maintaining appropriate inventory and manage
supply chain (given in Figure 3) could be further improved
using this constraint. As given in Figure 4, the historical value
of existing customers could be low, medium or high, but the
potential value of such customers is often very high as they
have shown interest in the enterprise by making purchases
during some time span. Again such customer value analysis
can be done using compactness constraint in the sequential
mining process. So, implementing this technique we can not
only acquire new customers, but also cultivate the existing
customers for further purchases.

4.2 To focus on existing customers and
improve the retention rate: Frequency
constraint

The other criteria to select the set of customers that any
enterprise should pay attention for improving sales, could be
to identify those customers making frequent purchases by
analyzing the respective transaction databases. Customer
retention is a process to keep old customers and to prevent
them from losing. In this process, we could come across a
huge set of customers again if the enterprise is doing well.

However, to maintain and improve further, the business
organization should particularly focus on those set of
customers who have been loyal and stable. A loyal customer
is the one who is durable, that is, making continuous
consumption in the enterprise. The stability of the customer
can be gauged by his consumption cycle and frequency (as
given in Figure 3). Such loyal, stable and durable customers
are often found to be immobile, that are unaffected by other
factors. If we incorporate frequency constraint in the
sequential purchasing pattern of customer’s transaction data,
we could discover the customers who purchase products/items
of the enterprise at short intervals. Hence such customers
satisfy the important parameters of stability, loyalty and
durability of customer value. In fact, stability, durability and
immobility are referred as three integral pillars of the
customers’ loyalty [35] [Figure 5]. Thus, the groups of
frequent customers are the one that the business organization
should concentrate on.
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Fig 4: Customer Value 360° Model based on Constraint based Sequential Pattern

The mining of sequential patterns of customers can be used to
analyze customers’ purchasing trends. Trend analysis includes
study of trending, cycle trend and changes, seasonal trend and
changes, irregular random trend. The trend analysis makes the
enterprise to understand customers’ consumption trends over
a period. The enterprise can take decision and formulate
accordingly to adjust and update the prices. This could be
accomplished with the incorporation of frequency constraint
in mining process.

Customer
Loyalty

Durable

Fig 5: Three integral aspects of Customer loyalty

Cross selling by an enterprise could also be achieved by using

frequency constraint within the mining process. In an ever
changing scenario of customer and enterprise relation, cross-
selling has a very significant role. This refers to a process
where the enterprises sell the new products or provide
services to the existing customers. The customer have benefit
of getting more easy service of meeting his demand,
enterprises make a profit because of growth of the sales
amount. The constraint based mining can realize cross-selling
to excavate effective marketing and realize buying
recommendation and upgrade sale. It supports customer's
profitability at the same time as they are not required to spend
their time and money looking out for new products in the
market. As shown in Figure 6, the enterprise profit maintain a
linear relationship with the customer retention, that is more
the enterprise is able to sustain the existing customers, more
regular profit it can generate. This is simply because the cost
of acquiring new customers is saved in this case.

To conclude, the use of frequent constraint sequential
excavate technology on customer purchasing database can
find out enterprise's most frequent customer, that is those that
amount to high consumption. As given in Figure 4, the
frequent customers have high potential and historical value so
they are the best for the enterprise to retain for maintaining
regular sales. For any enterprise, it is much easier to get
abundant information about these existing customers
comparatively. A large amount of data for a frequent customer
can strengthen the accuracy in making the enterprise’s
decisive factors regarding sales and marketing. The sequential
mining is excavated to find these factors, direct against
different grade customer as divided based on purchase
frequency, confirm corresponding marketing input, and
analyze optimum and rational sales to match.
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Fig 6: Relation between Customer Retention and
Profit of an Enterprise

4.3 To preserve valuable customers:
Monetary constraint

As the competition of each type of business, is getting fiercer
and fiercer. The cost that enterprises to obtain the new
customer is rising constantly. A lot of companies agree that
the cost of getting one new customer is 6-8 times of cost to
retain an existing customer. Hence, it is only obvious for the
enterprises to pay more attention to retain existing customers.
As discussed in previous section, for the high loyalty
customer, enterprises make every effort to keep its good
relation; however to the low loyalty customer, enterprises do
not waste the financial resources to give up directly. However,
using the frequency constraint alone cannot suffice the need
of enterprise to obtain the data of valuable customer. For
example, a customer giving a daily purchasing pattern of milk
and bread from a particular grocery shop may be loyal.
However, when it comes to analyze customer value in terms
of generating high revenue and gross profit to the grocery
shop, the customer who is making periodic purchase of
complete household grocery from the shop could be more
valuable.

Monetary denotes the amount of money the customer spent on
the product/s or item/s. A customer with high monetary score
means that it contributes higher revenue to the business. The
customer profitability is also an indicator for the quantitative
evaluation of customer purchases. The customer profitability
analysis is intended to find the high-value customers, and to
provide deeper and more detailed customer relationship
management towards them. Such customers may have low or
medium or high historical value but offer high potential value
(as given in Figure 4). This is because such customers have
high confidence, satisfaction and creditability towards the
enterprise, that make them invest high in the product
purchases. All these are important parameters in the customer
value analysis (Figure 3). This is the category of customers
who have very positive opinion towards the enterprise’s
products. Due to these factors and the high ratable value of
these customers, the enterprise should invest to preserve them,
obtained by implementing the monetary constraint in the
sequential pattern mining process.

So, the enterprises would like to divide their large number of
customers into different categories based on monetary
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attribute with data classification in sequential mining. The
first class is a valueless customer, infrequent and contributes
low in enterprise profit. The second class is a steady valuable
customer, frequent but does not contribute to revenue due to
the type of items purchased by them. The third class is
unstable in terms of frequency but quite valuable customer
due to the contribution made by them in the gross profit of the
enterprise. With the perspective of customer relationship
management the third class customer is most important to be
preserved, as it will reduce enterprise's operation cost and
provide high revenue and gross profit (Figure 3). Though the
second class is vital to be retained for constant sale and
regular profit but the third class of customers is the one
driving the revenue of the enterprise. This class of customers
could be retrieved by using monetary constraint in the
sequential pattern mining process. There is no doubt, as the
customer satisfaction towards the enterprises’ product
purchased by him on a certain price increases, the credibility
of the enterprise grows exponentially, due to this particular
customer as well as because of the word of mouth spread by
him [Figure 7].
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Fig 7: Relation between Customer Satisfaction and
Credibility of an Enterprise

In the analysis of customer profitability, the data mining
application is aimed at finding out the most suitable market
environment. In this way, enterprise can handle the customer's
demand, adopt the individualized marketing tactics, and offer
service as per customer classification, providing improved
customer's satisfaction for all kinds of customers. The use of
constrained based sequential mining helps in evaluating the
potential value of customers, and accordingly enables
enterprises to make more efficient use of its limited marketing
resources. For low-value customers, their ratable value and
potential values are lower, so limited business resources
should be used for them. The potential customers (Figure 4),
one giving high revenue according to the business resources
utilized but total purchase volume is smaller, they have higher
index of credit and satisfaction with the enterprise. For such
customers, companies should implement a strategy to attract
them to buy, they are much easy to upgrade to loyal customers
with certain investment, and tap their potential to establish
long-term friendly relations. They have smaller proportion of
such customers, but for enterprises, this type of customer is
very important for enterprises large profits. If the customer
has low potential value its better for an enterprise to reduce its
investment in such customers.
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5. CONCLUSION

Customer relationship management is vital to survive in the
competitive marketplace today. The more effectively
enterprises can use the information about its customers to
meet their needs the more profitable enterprises will be.
Usually, the companies are maintaining huge databases for
storing information about their customers. This stored data in
these large data warehouses has to be further mined to identify
the hidden useful and interesting patterns. This is achieved by
the data mining process, through various methods like
statistics, artificial intelligence, and database research. Among
the different techniques, sequential pattern mining is more
adequate for customers’ purchasing patterns for CRM domain.

However, there is a severe lack of research that takes a
broader strategic focus on the relationship between CRM and
sequential pattern mining. Of the few study made in this area,
there is hardly any work for the realization of constraints from
the customer value analysis. Customer value analysis is the
core for any enterprise implementation of customer
relationship management. There are certain parameters that
should be satisfied for effective implementation of customer
value analysis. This study identifies the selection of
appropriate constraints to meet these customer value
parameters. The use of these identified constraints in the
sequential pattern mining applied on customers’ transaction
database can help to improve customer retention, acquire new
customers and preserve the valuable customers as well.

This article suggests there could be two approaches to
incorporate the constraints and classify the customers based
on their purchasing patterns. But, we strongly recommend the
use of one approach over the other due to the shortcomings of
the later approach as discussed in this study.
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