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ABSTRACT

Knowledge discovery has been used to draw inferences from the data which can be used for formu-
lation of strategies in the organisation. A number of companies have involved this concept to have effective
customer relationship with their potential and existing customers.

Researches have proved that properly framed CRM has increased the profitability of the organisations.
It is therefore crucial to discover the behaviour of the customers through knowledge discovery mechanism.

This paper discusses the concept of knowledge discovery and data mining and the importance of
CRM as mined from the knowledge base and how the organisations can get benefited from it. It further
discusses two cases where knowledge discovery is used to obtain valuable information about the customers.

Introduction

Knowledge discovery (KD) is a concept of the field of computer science that describes the
process of automatically searching large volumes of data for patterns that can be considered knowl-
edge about the data. It is often described as deriving knowledge from the input data. This complex
topic can be categorized according to 1) what kind of data is searched; and 2) in what form is the result
of the search represented.

KD is also defined as "the non-trivial extraction of implicit, unknown, and potentially useful
information from data". This sounds similar to data mining. However, there is a clear distinction be-
tween data mining and knowledge discovery. The knowledge discovery process takes the raw results
from data mining (the process of extracting trends or patterns from data) and carefully and accurately
transforms them into useful and understandable information. This information is not typically retriev-
able by standard techniques but is uncovered through the use of artificial intelligence (Al) techniques.

The most well-known branch of data mining is knowledge discovery, also known as Knowl-
edge Discovery in Databases (KDD). Just as many other forms of knowledge discovery it creates
abstractions of the input data. The knowledge obtained through the process may become additional
data that can be used for further usage and discovery.

The amount of data being collected in databases today far exceeds our ability to reduce and
analyze data without the use of automated analysis techniques. Many scientific and transactional busi-
ness databases grow at a phenomenal rate. For instance, a single system, the astronomical survey
application SCICAT, is expected to exceed three terabytes of data at completion. Knowledge discovery in
databases (KDD) is the field that is evolving to provide automated analysis solutions.

KDD is a growing field and there are many knowledge discovery methodologies in use and under
development. Some of these techniques are generic, while others are domain-specific. Large amounts of data
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are required to provide sufficient information to derive additional knowledge. Since large amounts of data are
required, processing efficiency is essential. Accuracy is required to assure that discovered knowledge is valid.
The results should be presented in a manner that 1s understandable by humans. One of the major premises of
KDD is that the knowledge is discovered using intelligent learning techniques that sift through the data in an
automated process. For this technique to be considered useful in terms of knowledge discovery, the discov-
ered knowledge must be interesting; that is, it must have potential value to the user.

KDD provides the capability to discover new and meaningful information by using existing data.
KDD quickly exceeds the human capacity to analyze large data sets. The amount of data that requires pro-
cessing and analysis in a large database exceeds human capabilities, and the difficulty of accurately transform-
ing raw data into knowledge surpasses the limits of traditional databases. Therefore, the full utilization of
stored data depends on the use of knowledge discovery techniques.

The usefulness of future applications of KDD is far-reaching. KDD may be used as a means of
information retrieval, in the same manner that intelligent agents perform information retrieval on the
web. New patterns or trends in data may be discovered using these techniques. KDD may also be used
as a basis for the intelligent interfaces of tomorrow, by adding a knowledge discovery component to a
database engine or by integrating KDD with spreadsheets and visualizations.

Data mining is the process of extracting patterns from data. As more data is gathered, with the
amount of data doubling every three years, data mining is becoming an increasingly important tool to
transform these data into information. It is commonly used in a wide range of profiling practices, such
as marketing, surveillance, fraud detection and scientific discovery.

While data mining can be used to uncover patterns in data samples, it is important to be aware
that the use of non-representative samples of data may produce results that are not indicative of the
domain. Similarly, data mining will not find patterns that may be present in the domain, if those pat-
terns are not present in the sample being "mined". There is a tendency for insufficiently knowledgeable
"consumers" of the results to attribute "magical abilities" to data mining, treating the technique as a
sort of all-seeing crystal ball. Like any other tool, it only functions in conjunction with the appropriate
raw material: in this case, indicative and representative data that the user must first collect. Further, the
discovery of a particular pattern in a particular set of data does not necessarily mean that pattern is
representative of the whole population from which that data was drawn. Hence, an important part of
the process is the verification and validation of patterns on other samples of data.

The term data mining has also been used in a related but negative sense, to mean the deliberate
searching for apparent but not necessarily representative patterns in large numbers of data. To avoid
confusion with the other sense, the terms data dredging and data snooping are often used. Note, how-
ever, that dredging and snooping can be (and sometimes are) used as exploratory tools when develop-

ing and clarifying hypotheses.

Data mining process

Data Mining is an analytic process designed to explore data (usually large amounts of data - typically
business or market related) in search of consistent patterns and/or systematic relationships between variables,
and then to validate the findings by applying the detected patterns to new subsets of data. The ultimate goal of
datamining is prediction - and predictive data mining is the most common type of data mining and one that has
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the most direct business applications. The process of data mining consists of three stages: (1) the initial
exploration, (2) model building or pattern identification with validation/verification, and (3) deployment (i.e.,
the application of the model to new data in order to generate predictions).

Customer Relationship Management

Customers pay money for the services or products they purchase. Hence, the companies need to
develop effective plans to deal with this segment. Customer Relationship Management systems are also im-
portant to the top management because it provides crucial data like customer satisfaction and efficiency of
service by the frontline crews. A piece of customer relationship management software will also be able to
generate the needed reports for product development or new concepts. Furthermore, this system will also be
a great help for the top management in deciding the company's future course of action, whether it involves
phasing out one of the products on the shelves or making adjustments to one of the products sold.

This information is important in providing the customer the answer that he or she needs to resolve the
issue without having to wait for a long time and without going to several departments. With just a few mouse
clicks, a customer support representative for example can track the location of the customer's package or
order. This is infinitely better than the cumbersome process of tracking shipments previously. Furthermore, the
customer service representative will also be able to see the previous concerns of the customer. This is a great
help especially if the customer is calling about the same issue since he or she will not have to repeat the story
all over. This results in less time in resolving the issue, thus, higher productivity of the support staff.

The reports generated by CRM systems are also invaluable to the advertising and marketing plan-
ners, as they will be able to pinpoint which ideas works and which do not. Because of CRM systems, it is
possible to release advertisements or plan marketing campaigns more in tune with the target market. This
leads to more responses to the advertisement and a more effective marketing campaign.

Data Mining (Challenges & Opportunities) in CRM

Although data mining is a very useful concept yet it has to face lot many challenges as discussed in the
following section.

Non-trivial results almost always need a combination of DM techniques. Chaining/composition of
DM, and more generally data analysis, operations is important. In order to analyze CRM data, one needs to
explore the data from different angles and look at its different aspects. This should require application of
different types of DM techniques and their application to different "slices" of data in an interactive and iterative
fashion. Hence, the need to use various DM operators and combine (chain) them into a single "exploration

"

plan".

There is a strong requirement for data integration before data mining. In both cases, data comes from
multiple sources. For example in CRM, data needed may come from different departments of an organiza-
tion. Since many interesting patterns span multiple data sources, there is a need to integrate these data before
an actual data mining exploration can start.

Diverse data types are often encountered, which requires the integrated mining of diverse and hetero-
geneous data. In CRM, while dealing with this issue is not critical, it is nonetheless important.

Customer data comes in the form of structured records of different data types (e.g.,
demographic data), temporal data (e.g., weblogs), text (e.g., emails, consumer reviews, blogs and
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chat-room data), (sometimes) audio (e.g., recorded phone conversations of service reps with

customers), etc.

Highly and unavoidably noisy data must be dealt with. In CRM, weblog data has a lot of
"noise" (due to crawlers, missed hits because of the caching problem, etc.). Other data pertaining to
customer "touchpoints" has the usual cleaning problems seen in any business-related data.

Privacy and confidentiality considerations for data and analysis results are a major issue. In
CRM, a lot of demographic data is highly confidential, as are emails and phone logs.

Data mining has the following applications in terms of CRM:

Customer relationship management system to find out who are the best customers, which
products are to be offered to which customers (direct marketing or customer acquisition), which
customers are likely to end the relationship (customer churn), which customers are likely to not pay
(also coined as fraud detection)

Decision support system applies to almost all areas, ranging from medicine over marketing to

logistics. KDD applications aim at a data-driven justification of decisions by relating actions and
outcomes.

Recommender systems rank objects according to user profiles. The objects can be, for
instance, products as in the amazon internet shop, or documents as in learning search engines. KDD
applications do not assume user profiles to be given but learns them from observations of user
behavior.

Plant asset management system moves beyond job scheduling and quality control. The goal is
to optimize the overall benefits of production.

In order to better understand the significance of data mining and how it is related to CRM, let
us go through the following two brief cases.

Case |

Let us take into consideration a situation where a company intends to sustain high-profit, high-value,
and low-risk customers. Such a segment is just 10-20 percent of the total customers yet account for
50-80 percent of profit. Cross-selling and up-selling is always a choice of the marketing department.
The demographic data of such customers can be used to steer the advertising activities.

Case 11

One of the major focuses for any bank is to sustain both the high-profit and low-profit customers.
Further, it is one of the main activities of the bank to convert the low-profit customers into high-profit group.
This requires analysis of the demography and other data that stimulate the customer behaviour.

This is done by proper data mining of customer and capitalising through effective CRM.

Conclusion
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Data is considered one of the important resources for any organisation. The analysis of this data

reduces the time and helps in accurate prediction of the required information.

Knowledge discovery through data mining helps the organisations plan and execute CRM

activities that can result in customer-retention and in turn generating higher profits in the long run.
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