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ABSTRACT

Establishing a data warchouse of customer data and analyzing customer behavior have
helped companies across different industries to improve their bottom line significantly. In
early nineties, banking sector revolutionized the credit card industries by building its entire
business around informed intelligence — by collecting customer driven information and
by applying predictive modeling technique of Data Mining. But, in contrast there has
been little effort made for the Life Insurance Sector in India to repeat the earlier success as
achieved in banking sector. Therefore in this paper we have given more emphasis on
identifying the trend of customer investment behavior in life insurance sector in India. To
achieve the said objective we will use data mining techniques such as clustering — descriptive
data mining technique and decision tree analysis — predictive data mining technique.

Keywords: Data Mining (DM), clustering, decision tree.

1. INTRODUCTION

Because of the rapid progress of information technology, the amount of information
stored in insurance databases is rapidly increasing. These huge databases contain a
wealth of data and constitute a potential goldmine of valuable business information.
Asnew and evolving loss exposures emerge in the ever-changing insurance environment,
the form and structure of insurance databases change. Finding the valuable information
hidden in those databases and identifying appropriate models is a difficult task.

Data mining (DM) is the process of exploration and analysis, by automatic or semi-
automatic means, of large quantities of data in order to discover meaningful patterns
and rules. A typical data mining process includes data acquisition, data integration,
data exploration, model building, and model validation. Both expert opinion and data
mining techniques play an important role at each step of this information discovery
process.

This paper introduces two important data mining techniques for identifying the
customer behavior of investment in life insurance sector in India i.e. cluster discovery
methods and decision tree analysis.
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2. DAatA MINING PROCESS

Its primary goal is to extract knowledge from data to support the decision-making
process. Two primary functions of data mining are “prediction” which involves finding
unknown values/relationships/patterns from known values and “description”, which
provides interpretation of a large database. A data mining process generally includes
the following four steps.

Step 1: Data acquisition. The first step is to select the types of data to be used.
Although a target data set has been created for discovery in some applications, DM can
be performed on a subset of variables or data samples in a larger database.

Step 2: Preprocessing data. Once the target data is selected, the data is then
preprocessed for cleaning, scrubbing, and transforming to improve the effectiveness of
discovery. During this preprocessing step, developers remove the noise or outliers if
necessary and decide on strategies for dealing with missing data fields.

Step 3: Data exploration and model building. The third step of DM refers to a
series of activities such as deciding on the type of DM operation; selecting the DM
technique; choosing the DM algorithm; and mining the data to extract novel patterns
hidden in databases.

Step 4: Interpretation and evaluation. The fourth step of the DM process is the
interpretation and evaluation of discovered patterns. This task includes filtering the
information to be presented by removing redundant or irrelevant patterns, visualizing
graphically or logically the useful ones, and translating them into understandable terms
by users.

3. CREATION OF CUSTOMER DATABASE

Data un-availability can pose significant problems in conducting appropriate analysis.
In order to get true benefit for the study of life insurance sector in India, data needs to
be collected from all type of Life insurance customers covering socio-economic factors
like: occupation, income group, age group, educational competency, marital status,
residential location (rural/urban) etc. as independent variable and 39 dependent variables
to cover up the following objectives through close ended questionnaire:

Trend of Investment

We will incorporate such questions which will help us to identify the trend of investor/
customer in life insurance policies as well as in other financial sectors such as mutual
funds/shares/debentures, FDs with banks and in other postal savings as regulated in
India.
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Customer Acquisition

Traditionally, life insurance companies uses the services of only brokers as the channel
to acquire customer, but today leadership/ goodwill of the company, initiation/ selling
skill of agent, references (friend/relatives), media, product range, sms service on mobile
etc. helps us to acquire more customers.

After data has been properly gathered, cleaned and stored, and an analytics process
created, it is necessary to implement the data mining techniques.

4. DatA MINING TECHNIQUES IN THE LIFE INSURANCE SECTOR OF INDIA

Data mining methodology can often improve existing models by finding additional
important variables, by identifying interactions, and by detecting nonlinear relationships.
DM can help life insurance companies to make crucial business decisions and turn the
new found knowledge into actionable results in business practices.

Customer Level Analysis

Using the Associated Discovery DM technique, insurance firms can more accurately
select which policies and services to offer to which customers. With this technique
insurance companies can Segment the customer database to create customer profiles
and perform sequential market basket analyses on customer segments.

Database segmentation and more advanced modeling techniques enable analysts
to more accurately choose whom to target for retention campaigns. A logistic regression
model is a traditional approach to predict those policyholders who have larger
probabilities of buying the life insurance products prevailing in India. Identifying the
target group for retention campaigns may be improved by modeling the behavior of
policyholders.

Developing New Product Lines

Insurance firms can increase profitability by identifying the most lucrative customer
segments and then prioritize marketing campaigns accordingly. Problems with
profitability can occur if life insurance companies do not offer the “right” policy or the
“right” rate to the “right” customer segment at the “right” time. With DM operations
insurance firms can now utilize all of their available information to better develop new
products and marketing campaigns.

4.1 Clustering — Descriptive Data Mining Technique

Clustering is one of the most useful tasks in data mining process for discovering groups
and identifying interesting distributions and patterns in the underlying data. Clustering
problem is about partitioning a given data set into groups (clusters) such that the data
points in a cluster are more similar to each other than points in different clusters'.
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Clustering methods perform disjoint cluster analysis on the basis of Euclidean
distances computed from one or more quantitative variables. Thus, we can specify the
clustering criterion that is used to measure the distance between data observations.

When classifying different kind of samples a way to represent the sample in a
mathematical way is needed. From now on we assume that the features are represented
in a feature vector. A feature vector is a vector including different features for the
sample. That is, with / features xi the feature vector is of the form

x=[x1,x2, .., xI]T

Where T denotes transposition and xi are typically real numbers.

Definition of a Cluster
Let us define some basic concepts of clusters in a mathematical way. Let X be a set of
data, that is
X={x1,x2, ..., xn}.

A so called m-clustering of X is its partition into m parts (clusters) C1, ..., Cm, so
that

1. None of the clusters is empty; Ci # @

2. Every sample belongs to a cluster

3. Every sample belongs to a single cluster (crisp clustering); Ci N Cj =0, i #j

Naturally, it is assumed that vectors in cluster Ci are in some way “more similar”

to each other than to the vectors in other clusters. Figure 1 illustrates a couple of different
kind of clusters; compact, linear and circular.

4.2 Decision Tree — Predictive Data Mining Technique

A decision tree is a predictive model that, as its name implies, can be viewed as a tree.
Specifically each branch of the tree is a classification question and the leaves of the
tree are partitions of the dataset with their classification. The decision tree is efficient
*
* 't" 0. z‘ *x
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Figure 1: Couple of Different kind of Clusters

and is thus suitable for large data sets. Decision trees are perhaps the most successful
exploratory method for uncovering deviant data structure. Trees recursively partition
the input data space in order to identify segments where the records are homogeneous.

For instance if we were going to classify customers who on the basis of their nature
job profile , their income level opt for a specific Life insurance policy in India. This
decision tree may provide a prediction for a kid of policy the customer generally buy,
the maturity value they generally get either on due date or before due date.



DaTa MINING TECHNIQUES FOR IDENTIFYING THE CUSTOMER BEHAVIOR OF INVESTMENT... 55

This prediction may help the Life insurance service provider to make a target to
specific income group customer to buy their newly launched policies. Another way
that the decision tree technology has been used is for preprocessing data for other
prediction algorithms. Specific decision tree methods include Classification and
Regression Trees (CART “) and the count or Chi-squared Automatic Interaction Detection
(CHAID) algorithm. CART and CHAID are decision tree techniques used to classify a

100 R d |, Residential Status
espondents Rural | Urban
Income Range =? Type of Life Insurance Policy?
X | Y | Z A B C D
; On Due Date
Payment of Maturity Value
Before Due Date

Figure 2: Shows a Decision Tree as a Predictive Model that Makes a Prediction
on the Basis of a Series of Decision for 100 Respondents

data set. The CHAID method of tree construction specifies a significance level of a
Chi-square test to stop tree growth.

CONCLUSION

The key to gaining a competitive advantage in the life insurance industry in India is
found in recognizing that customer databases, if properly managed, analyzed, and
exploited, are unique, valuable corporate assets. Insurance firms can unlock the
intelligence contained in their customer databases through modern data mining
technology. Data mining uses predictive modeling, database segmentation, market basket
analysis, and combinations thereof to more quickly answer crucial business questions
with greater accuracy. New products can be developed and marketing strategies can be
implemented enabling the insurance firm to transform a wealth of information into a
wealth of predictability, stability, and profits. The life insurance companies in India
may focus on that segment of customers from where the maximum value of insurance
policies can be captured. On the basis of these results they may revise their existing
business models for targeting the customer segment, setting the prices of their product,
designing of life insurance policies etc.
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