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Abstract

Data mining techniques successfully apply in market segmentation and considered one of the important fields of
research in marketing. The aim of this paper is to summarize the academic literature review of the available data
mining techniques and its application to the market segmentation. This research surveyed eight online journal
databases and categorized into thirteen groups based on data mining techniques. The brief description of each of the
data mining techniques and suggestions is also discussed. The results indicate that neural networks and kernel
based method are the most emerging and well explored data mining techniques. This research paper provides as a

direction to the industry as well as academic researchers.
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Research methodology.
Introduction

Market segmentation is one of the major tools in
the marketing research field. Last few decades,
several theories proposed in this research area,
but still considered one of the complex areas in
marketing literature. The term “Market
segmentation” first proposed by professor smith
and it is defined as the process of dividing a large
market into the some similar characteristic
groups [1]. The aim of this work is to present a
widespread review of literature which are
reported in academic journals related to the
application of data mining techniques in various
business domains. This research paper followed
previously published classification framework [2].
The paper is structured as follows: first, explained
the research methodology of the study; second,
performed a comprehensive literature review and
result presented in tabular format. Discussed
briefly each of data mining techniques with their
strengths and weakness finally, the conclusions
and suggestion are discussed.

Research Methodology

Market segmentation is now days becoming a
complex and multidisciplinary research field. The
following online journal databases were utilized
for searching the academic literature on the
market segmentation area.

e Science direct
¢ ABI/INFORM Database
e Emerald full text
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¢ IEEE Transaction

¢ JSTOR

e Springer

¢ Google scholar

e Wiley online Library

The following academic literature was searched
with several keyword like “Market Segmentation”
or “Target marketing” or “Data mining and
market segmentation” and got around 851
articles. Each of the article was reviewed carefully
and filtered out the irrelevant research paper that

were not related to market segmentation. The
required steps exhibited in Fig 1.

Literature Review

The literature review identified thirteen

categories and each category also consists of
several single or hybrid data mining techniques.
Each category-wise several data mining
techniques discussed and shown in the table with
reference papers. This study surveys and
classifies various market segmentation
techniques into thirteen broad categories:

Neural network
Evolutionary algorithm
Fuzzy theory

RFM analysis
Hierarchical clustering
K means

Bagged Clustering

NS oe =
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8. Kernel methods

9. Multidimensional scaling
10. Taguchi method
11. Model based Clustering

Science direct
ABIINFOEM Datahase
Emerald full dext

IEEE Transaction
JSTOR

Springer

Google scholar
Wiley online

e N

Il

12. Rough sets
13. Others.

Online Resource

Searched with key word “Market Segmentation” or
“Target marketirg” or ‘Data mining and market segmentation

Related to Market segmentation Excluded Doctoral thesiz, Master thesis, conferences and unpubliched

Journal Article

{

work

Related to Data mining
techniques

Classification of
Articles

Main focus for improvement of market segme ntation

Articles are selectad and clazifiad into 12 groupe.

Figurel: Framework of research methodology

Literature review identified two basic approaches
for market segmentation i.e. priori and posteriori.
However, a priori segmentation bases are easy to
implement using general segmentation variable,
i.e. demographic, geographic and on the other side
posteriori segmentation bases are done using data
mining techniques called clustering. 60s and early

70s, researchers had wused K-means and
Hierarchical cluster analysis for market
segmentation [3]. Even today, Researchers

successfully applied the K means clustering for
market segmentation [4,5]. But, above traditional

clustering techniques have some drawbacks. For
example, K-means algorithm cannot handle Noise
and outliers of the data [6]. K-means algorithm
also failed to give any exact or initial number of
clusters and the statistical validity of the cluster
formed [7] hence clustering fall into the local
minima [8,9]. To overcome the above issue, the
researcher proposed K means with Genetic
algorithm to reach the global minima [10,11,12].
The steps of market segmentation showed in Fig
2.

Data minng Technigues

L

Diata

Data preprocessing

—

Collectio

Clustering Classification

==

Market Sag:rre niation

¥
Customer Prediction

Figure 2: Steps for market segmentation
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To classify the complex consumer pattern in the
market, researchers also introduced other
different approaches like Evolutionary algorithm,
Kernel methods, rough set, Taguchi method, etc.
Nowadays, the above approaches are quite
popular among the market researcher and also
these approaches are able to perform better
market segmentation than traditional one [13].
Several other important market segmentation
techniques like  Multidimensional  scaling,
Random forest, RFM analysis, Bagged Clustering
etc are also found in academic literature [14,15].
Major reviewed data mining techniques are as
follows:

K means: K means algorithm is also known as
square error based clustering and this algorithm
can be implemented easily for solving practical
marketing problem. Some of the advantages and
disadvantages are as follows: efficient with a large
number of variables and data. Computationally
faster than hierarchical clustering. Manage to
handle large data sets. Show good result if the
data sets are well separated. Required number of
cluster centers. Fall into the local optima of the
squared error function. Failed to handle highly
overlapping data and categorical data. Fail to
handle noisy data and outliers. Fail to work when
data sets are non-linear and with non-globular
and very difficult to predict the number of
clusters.

Hierarchical clustering: Hierarchical clustering
evolves based on the proximity matrix and the
result looks like a binary tree or dendrogram.
Hierarchical clustering broadly classified as
agglomerative methods and divisive methods.
Many researchers used hierarchical clustering
successfully in market segmentation. However,
this algorithm 1is having serious drawback.
Hierarchical clustering algorithm cannot handle
large amount data and easily affected by the
outlier. Termination criteria are not fixed. Failed
to noise and outliers. Failed to handle large
amount data and convex shapes.

Neural network: Due to increasing computer
efficiency with less cost, Market segmentation
using neural network has been quite popular in
different domain of business research. Some of the
popular areas are sales forecasting, bankruptcy
prediction, direct marketing and target
marketing. Self organizing map (SOM) is one of
the popular neural network used for market
segmentation. SOM helps to visualize input high
dimension data into two dimensional map that
allow us to find out important relationship among
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input data The main limitation of SOM is to find
out exact clustering boundaries so researchers
used a combination of SOM and K means to
overcome the problem [16]. In programming point
of view, SOM has serious drawbacks regarding
determination of optimum cluster center, initial
weights and stopping criteria.

Evolutionary algorithms: Several Evolutionary
algorithms are available in the literature. Genetic
algorithms (GA) and Particle swarm optimization
(PSO) are the mostly used in market research.
Both algorithms work in principle of evolutionary
computation technique. For example PSO
methodology was developed through the process of
searching food by a group of birds. All the birds do
not know the location of food, but if they follow
the birds that is close to the food. PSO is also
having pre-defined fitness value of fitness
evaluation function similar to the GA and the
objective is to optimize the fitness function.

RFM Analysis: RFM model based market
segmentation is frequently found in marketing
literature. The RFM model is used to find out the
future consumer behavior pattern using a
combination of past and present behavior pattern.
Researchers generally used following RFM
variables: Recency (R), Frequency (F), Monetary
M) [17]. RFM is cost-effective. RFM 1is very
valuable in predicting the response of the
customers. It is very effective to model with REM
variables as the purchase behavior can be
summarized by using a very small number of
variables. It is very easy to target particular
customers. RFM is used to measure the strength
of customer relationships. The RFM model
generally identifies the best customer and failed
to locate valuable customers RFM model can only
use a limited number of selected variables. RFM
focuses on a company’s current customer and
cannot be applied to the prospecting for new
customers.

Fuzzy C means Algorithms: Fuzzy theory is based
on the mathematics of fuzzy set. Fuzzy theory is
used for the modeling of imprecise and the
handling of uncertainty of qualitative knowledge
various types of fuzzy clustering algorithms are
available and fuzzy ¢ means algorithm is one of
the preferred techniques among the market
researchers. Fuzzy ¢ means also suffered similar
problems of K means. Work on overlapped data
set and comparatively better result than K-means
algorithm. Required number of cluster centers,
and membership value.
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Bagged Clustering: Another useful market
segmentation technique is Bagged clustering
method which was first proposed by Leisch [15].
This algorithm is a combination of partitioning
method and a hierarchical method [15] and result
showed that this procedure performs better than
available partitioning method.

Multidimensional  scaling:  Multidimensional
scaling is a nonlinear mapping and generally used
for 2-dimensional visualization. This technique is
having poor generalization capability and highly
noise sensitive [14].

Taguchi method: Taguchi method, a statistical
method developed by Genichi Taguchi and used to
select optimal or sub-optimal initial seeds for
clustering. Taguchi method has been extensively
used to improve the quality of manufactured
goods through optimizing the design parameters
and also other areas [18].

Kernel method: Kernel method worked based on
cover’s theorem and this method can handle
complex non-linear data. This algorithm
nonlinearly transforms data into higher
dimensional feature space where we are able to
separate data linearly [13]. The difficulty of
dimensionality can be overcome by kernel trick.
Many various kernel methods are available and
kernel k means and support vector machine are
few of them. The Kernel based method is
successfully applied to obtain a linearly hyper
plane in the high dimensional and easily handle,
outlier even high noise [13]. The Algorithm is able
to 1identify the non-linear structures. The
Algorithm is best suited for real life data set.
Number of cluster centers need to be predefined.
The Algorithm is complex in nature and time
complexity is large. The list of techniques shown
in Table 1.

Table 1: List of data mining techniques applied in market segmentation

Method Reference

Neural network

Mostafa [19], Hruschka and Natter [20], Balakrishnan [21]

Boone and Roehm [22], Chen et al. [23], Bloom [24]
Kuo et al. [16], Kauko et al. [25], Natter [26]

Evolutionary algorithm

Kim et al. [27], Ho et al. [28]

Kuo et al. [5], Abdi et al. [29]
Bursco et al. [30], Kuo et al. [31]

Fuzzy theory Zhang [32]
RFM Analysis
Wei et al. [33]
Miguéis et al. [34]
Li et al. [35]

Brida et al. [15]

Hierarchical clustering
K- means

Bagged Clustering
Kernel methods
Multidimensional scaling
Rough sets Wu [38]
Taguchi method Hong [18]

Model based Clustering

Cheng and Chen [17]

Huang et al. [13], Wang [36]
Vishwanath and Chen [14] , Desarbo et al. [37]

Kamakura and Russell [39]

Others Chung et al. [40], Desarbo et al. [41]
Bursco et al. [42], Albert et al. [43]
Vriens et al. [44],Wedel and Kistemaker [45]
DeSarbo and Grisaffe [46], Desarbo and Ramaswamy [47]
Conclusion mining techniques applied to the market

The purpose of paper is to provide a complete
literature review to the academic and industrial
people. This paper provides an extensive review
of exiting data mining methodology in market
segmentation. Thirteen different types of data
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segmentation process. This review process tries
to incorporate all the relevant papers. The results
showed that the neural network and support
vector machine are quite favorable techniques.
Researchers have also proposed hybrid algorithm
for enhancing the performance of the market
segmentation.
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