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INTRODUCTION

With the explosion in the amount of data produced in com-
mercial environments, organizations are faced with the 
challenge of how to collect, analyze, and manage such large 
volumes of data. As a consequence, they have to rely upon 

-
nology, which can help to discover hidden knowledge from 

can then be used to predict, model or identify interrela-

organizations can gain the ability to predict future trends 
in both the markets and customer behaviors. By providing 
detailed analyses of current markets and customers, data 
mining gives organizations the opportunity to better meet 
the needs of its customers. 

investigate how data mining techniques can be applied in 

is organized as follows. Firstly, an overview of the main 
functionalities data mining technologies can provide is 
given. The following section presents application examples 
where data mining is commonly applied within the domain, 

processes. Finally, current issues and future research trends 
are discussed before the main conclusions are presented.

BACKGROUND

information visualization. The following subsections will 
describe these in further detail.

useful technique for identifying the characteristics of a new 
item. For example, in the case of a bank loan clerk, clas-

are a “safe” or “risky” investment for the bank based on the 

Clustering

clustering is an unsupervised learning technique. Because 
no assumptions are made about the structure of the data, 
clustering can uncover previously hidden and unexpected 
trends or patterns. Clustering involves grouping items into 

cluster, but dissimilar to those items in other clusters. In 
this way, clustering is commonly used to identify customer 

Association Rules

-
tween two or more items in a database. Association rules are 
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AIn a set of transactions, this means that those containing the 

rule is usually measured by support and , where 
the support
all transactions and the  is calculated by dividing 
the number of transactions supporting the rule by the number 

used to identify which items are regularly purchased together 
or to identify the navigational paths of users through an 
online store. The discovery of such relationships can help 
in many business decisions, such as customer shopping 
behavior analysis, recommendations, and catalog design 

Information Visualization

Information visualization is based on an assumption that 
human beings are very good at perceiving structure in visual 
forms. The basic idea is to present the data with some graph-

human to gain insight from the data, draw conclusions, and 

is directly involved in the exploration process, shifting and 
adjusting the exploration goals is automatically done if neces-

is especially useful when little is known about the data and 
the exploration goals are vague, for example, analyzing the 
path of customers through an online store. 

Data Mining and Its Applications in CRM

is the process of managing interactions between a company 
and its customers. Initially, this involves segmenting the 

which marketing strategies are designed to favorably impact 

Customer Analysis

Customer segmentation is the process of splitting customers 
into homogeneous groups based on their common attributes 

clustering algorithms are used to discover groups of customers 
based on such attributes. By doing so, each cluster contains 

clustering in this way include a deeper understanding of 
the needs and behaviors of individual customer groups, 
allowing the implementation of systems for the purpose of 

gathered in an online survey. Initially, they conducted a 
factor analysis of the observable data and then the factor 
scores were clustered by using the Self Organizing Maps. 
Five clusters were discovered: cost conscious, complexity 
avoiders, unconvinced, convinced and security conscious. 
These clusters allowed researchers to identify which groups 
of customers frequently used online shopping and those that 

mean that segmentation often becomes obsolete very quickly. 
-

tors constantly changing customer needs. After performing 

four dominant clusters, the author focused on keeping 
track of customer shifts among the segments to monitor 
the changes over time. Behavior patterns of customers in 
each of the segments were then predicted through the use 
of transition paths.

customer segmentation which accounts for the dynamic 
nature of a market based on “interestingness”. Their sys-
tem focuses on the discovery of frequent item-sets and the 
analysis of their change over time, which provides detailed 
knowledge about how customer behavior evolves over 
time. They successfully applied their system to two prob-
lem domains in a telecommunications company: customer 
analytics and network usage. The former aimed to identify 
the factors likely to drive customer satisfaction in the future, 
whereas the latter aimed to understand the drivers of change 
in customer behavior whilst using the services.

In addition to grouping the types of users through transaction 
or personal data, click streams, the paths visitors take through 
a website, also provide valuable information. Analyzing 
click stream data can show retailers how visitors navigate 
their way around an online shop, which is useful towards 
understanding the effectiveness of marketing efforts, that 

streams with a view to evaluating the effectiveness of online 
merchandising tactics. By using an interactive visualization 
system, they were able to break down the click streams into 
individual customer shopping steps to highlight potential 
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