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Abstract - The rapid increase in volume of data on daily basis can best be utilized to retrieve the useful information using 
data mining approach for enhancing Customer Relationship Management (CRM). The banking or financial sectors are more 
or less directly or indirectly customer driven organizations and retention cum satisfaction level of a customer is must.  In this 
paper the diverse parameters of customer satisfaction level have been taken into considerations using data mining techniques 
to ultimately improve the CRM. Making the right decision by taking into account the deep insight of data mining techniques 
is the focus of this paper in order to improve the CRM 
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I. INTRODUCTION 
 
In the present scenario of business and corporate 
organization like banking sector, the customer 
relationship management (CRM) is one of the most 
important paradigm[1]. The rapid growth of such 
organizations, whose outcome is based on the 
quantum of active customers and the retention of such 
customers for the longer duration, are passing with 
critical phase of challenges with regard to customer 
relationship management. In this digital era, different 
technologies of e-relation has led to the rigorous 
change of customer perspective about an 
organization. The today’s customer demands for 
instant information redressal for the satisfaction. 
Hence, the organization have to evolve with 
customized strategies to improve the performance in 
CRM. The outlook of such organization need to be 
timely updated and their face value is decided by 
their real performance at ground level. The need to 
inculcate the behavioral improvement of an 
organization with the customer is of prime 
importance. The satisfaction level of a customer can 
be substantially derived from the data available about 
the customer’s history and taste of life style. To 
formulate the strategy plan can be best quantified 
using data mining technique. The selection of 
appropriate data mining technique is chosen based on 
the selectivity of problem[2]. 
CRM has emerged as powerful tool that is being used 
by banks to manage business relationships with 
existing customers to maximize profit by service 
upgradation and cross selling, customer retention, and 
preventing churn, improve relationship with 
customers by providing customized quality service by 
understanding their needs, acquiring new customers, 
marketing and setting customer targets. 
Customer is the most important asset in banking 
business and customer retention is a big challenge in 
present highly competitive scenario where customers 
are performing business with multiple financial 

organizations and banks. This intensifies expectations 
for quality of service and need for continuous 
upgradation and tracking of services by analyzing 
customer feedback, behavior and other interactions 
with the help of technology. 
Customization of products and financial services for 
different customer segments can be offered by bank 
by analyzing customer requirements, products and 
services currently availed, eligibility for new products 
etc. 
Customer profiling and categorization can help in 
preventing churn by prediction and categorization of 
customers. Customer profiling also helps in fraud 
prevention, anti-money laundering. Risk management 
of loans can be done by risk categorization of 
borrowers to prevent loan default. CRM will be used 
for credit scoring of loans by associating credit score 
with borrower. 
CRM shall be used to enhance profitability from 
existing customers by cross selling of products. It is 
also used for marketing purpose by doing basket 
analysis of customers to identify specific products 
and services suitable for them, for advertising 
purposes by reaching interested group of customers, 
for setting sales targets, so that right product is 
marketed to the right people on right time. CRM will 
considerably help in increasing sales as customer 
behavior pattern provides important information 
about the buying pattern and preferences of a 
customer[3]. 
Here in this paper we are making use of suitable data 
mining techniques to strengthen the customer 
relationship management[4]. Data mining approach is 
well versed with the huge data available with these 
organizations. 
 
II. RELATED WORK 
 
A substantial work has been already been done on 
improving customer relationship management based 
on different approaches and it is no doubt a 
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continuous evolving process with time and therefore 
some researchers are in search some comprehensive 
approaches like data mining techniques. Using data 
mining techniques provides comparatively better and 
promising results by analyzing different possible 
patterns of available data.  Some of the related work 
carried out before is as follows: 
1. Gao Hua [5] has worked on predicting the 

customer behavior using Naïve Bayesian 
classifier. Keeping in view the exponential rise 
in competition in domestic and international 
businesses, the CRM has evolved with highest 
priority in order to retain the valued customers 
and attract new customers. In this work they 
have analyzed the accommodation of inherent 
behavioral uncertainty of a customer. They used 
Naïve Bayesian classifier Algorithm based on 
Bayes theorem. The focus was given on 
customer classification with an assumption of 
class conditional independence. The values of 
different attributes have been assumed 
conditionally independent of one another. This 
classifier have disbursed high accuracy and 
speed on large databases. 

2. S. Ummugulthum N, Dr. S. Baulkani have 
worked on resolving the data integrity and 
imbalanced classification by stating new 
features selection. The possession of business 
intelligence in CRM by information acquisition, 
information storage and providing decision 
support functions to ultimately provide 
customized services to the customer has been 
taken into consideration in this work.  The 
customer representatives analyze and classify 
data for redressal of customer needs, thereby 
enhancing higher customer satisfaction and 
retention. The customer is the epicenter while 
designing and modifying services process in 
CRM. The different methods adopted to 
improve performances in this proposed 
methodology are Naïve Bays, J48, KNN and 
SVM. 

3. Umamaheswari and Janakiraman have worked 
to improve CRM using data mining techniques 
in insurance field. The insurance is classified 
into life, health and non-life insurance. One of 
the very important decision of insurance 
companies in providing insurance facilities to 
the customers meeting out his requirements and 
ensuring affordability on time is playing vital 
role. Insurance is most commonly used 
mechanism of managing risk. The discovery of 
useful patterns from the customer database has 
been carried out in this work to device the 
effective decisions in order to maintain 
equilibrium for profitability of customer and 
company as well. The advanced data mining 
techniques were used to explore this concept. 

4. Zhao Li Ping et al have worked on the concept 
of analyzing advantages and disadvantages of 

decision tree neural networks by using data 
mining techniques to improve the CRM. The 
necessity in bank customer’s management 
system can well be solved using decision tree 
and neural network fusion algorithm. The 
method to deduce the classification rules from 
irregular instances. 

 
III. PROPOSED METHODOLOGY 
 
The proposed methodology is based on the data 
mining techniques available to discover useful 
knowledge by analyzing and understanding patterns 
in the banking customer data by CRM systems[6] 
.CRM in assistance with data mining tools can be 
used for following purposes Fig.1: 

 Customer retention 
 Acquire new customers 
 Customization of services/products 
 Increasing profitability by cross 

selling/upselling 
 Predictive  analysis/forecasting 
 Market basket analysis 
 Customer segmentation 
 Upgradation/improvisation of services based 

on customer feedback 
 Detection of fraudulent transactions in real 

time. 
 Predictive Risk Categorization of Loans 
 Churn prediction/prevention 
 Customer profiling 

 
Customer segmentation[7] is the process of dividing 
customer base of bank into segments that are similar 
in nature[3]. Segmentation can be done using 
clustering techniques of data mining. We are using K-
means clustering to cluster customers according to 
demographic data values, income group, gender, 
customer status, expenditure etc. Table 1.1 K means 
clustering is non supervised, non-hierarchical 
clustering algorithm. This algorithm has parameter K 
which indicates number of clusters. 
 
Customer profiling[8] can be done to group 
customers based on profile labels. Profiling provides 
description of customers based on some set of 
attributes. This customer profiling helps in 
understanding customer and can be suggestive for 
approval of loans etc. Customer profiling can be done 
using classification algorithm like decision trees or 
random forest classification techniques on fields 
given in tables. 
We are using Apriori algorithm for association rule 
mining in market basket analysis. Apriori algorithm is 
level wise algorithm used to discover association 
rules in the   purchase/use pattern of banking products 
by retail customers like car loan, home loan, credit 
card etc. to classify the behavior patterns and suggest 
customer preferences for new products and services. 
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Association is the data mining technique use for 
finding frequent patterns, correlations and 
associations from data sets of customer transactions. 
Churn prediction and prevention can be done by 
prediction of churn by doing churn analysis. Churn 
analysis can be done by collecting detailed records of 
customers to find attributes that can classify 
customers as predictive of ‘churn’ or ‘not churn’ 
using predictive classification methods. We are using 
decision trees and CART algorithm for the purpose. 
Churn prediction can be used further for preventive 
mechanism to avoid churn. 
The loan forecasting and predictive risk 
categorization can be done by using classification 
methods like J48 methods [9]. 
For real tome fraud detection we are using Naïve 
Bayes classification algorithm[10].data mining 
techniques are successfully used in banking sectors 
for fraud detection, credit scoring, loan approval, 
marketing etc. Apart from these data mining can be 
used in CRM to improve customerbank relationship 

and providing customized products and services to 
the customer that well suits his needs. CRM will be 
used by bank management to make strategic 
planning, marketing and decision making. 
Data mining can help in understanding customer 
buying pattern and help in forecasting future trend 
that will be helpful for making product related 
marketing decisions. 
Cross selling is an important tool to increase 
profitability of bank with existing customers and 
classification techniques of data mining like decision 
trees cart can help in classification of customers 
suitable for cross selling (See Fig.2). Customer 
loyalty can be predicted by using predictive analytics 
and customers can be offered premium services if 
their loyalty score is high. The predictive analysis can 
help in customer retention. By understanding 
customer characteristics and addressing customers 
according to them. This can be done using regression 
analysis technique. This technique is very useful in 
making logical prediction from the customer pattern. 

 
 

Fig. 1. Over view of CRM platform 
 

Customer Products Record 

Customer 
Status 

Products 
eligible Products used customer 

feedback Credit products availed 
Deposit 
products 

used 

Third party 
products used 

Response 
to new 
offers 

        

        

Customer 
Ratings 

No. of 
complaints 

Relationship 
with bank in 

months 

No. of 
complaints 
resolved 

Nature of complaints Customer 
loyalty 

Satisfaction 
Score 

Customer 
Status 

3 12 36 1 operational low 2 VIP 

5 14 84 12 compliance high 9 Normal 

4 2 5 2 accessibility issues low 1 Normal 

2 1 18 1 privacy issues high 6 Normal 

4 3 98 2 operational high 7 Normal 

1 4 1 4 operational high 8 Normal 
Table 1.1: Customer Products Record 
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Table 1.2: Customer Profiling and Customer Segmentation 
 

Customer  Services Record 

Premium 
Services 
Availed 

Upgradation 
Request 

Churn 
requests 

Services 
Usage 

Digital-
banking 

mobile 
banking credit card Eligibility for  upgradation 

of services 

yes yes yes rare yes no yes no 

no yes no Regular no no yes yes 

Risk Categorization 

Risk Level Age Marital 
Status 

No. of 
Dependents Income Total 

assets 
Total 

Liabilities 
Contingent 
Liabilities 

Deposits 
with bank 

low <30 unmarried 0 <10000 1 lac 3 lac 1 lac 4 lacs 

medium >30 married 3 <90000 2 lac 9  lac 5 lac 5 lacs 

High >30 married 5 <80000 3 lac 20 lac 2 lac 50 lacs 
 

 
Fig. 2. Structure of CRM work flow 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-9, Sep.-2018 
http://iraj.in 

Improving Customer Relationship Management (CRM) in Banking Sector using Data Mining 
 

74 

 
Fig.3. Distribution pattern of new customers 

 

 
Fig.3. Factors when choosing 
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CONCLUSION 
 
A significant analysis has been attempted to improve 
the CRM in financial sectors especially banking 
industry using data mining techniques. Although it is 
difficult to predict the absolute behavior of a 
customer from the available data in bank owing to 
multidimensionality nature of data. The satisfaction 
level of a customer can be taken care of by 
customizing the services and products of his taste. 
Here the segmentation of large available data is 
followed by taking different patterns using clustering 
techniques. Providing hassle free communication 
between server and client using email and improving 
the customer relationship management by classifying 
the established data and converting it into useful 
information. 
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