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Abstract: In today’s world, hard conditions in the market lead the camps to find new ways to be competeable. With the
intensive global competition and rapidly changing techgalal environments, meeting customers’ various needsnaaximizing
the value of profitable customers are becoming the only giaption for many contemporary companies. Together withrtelogical
developments, companies and institutions constantle stastomer and sales data. By applying data mining techsii¢fue companies
may obtain valuable, meaningful, potentially useful anthi@ble information from the data analysis, which is unkndveforehand.
Among the data mining techniques we can distinguish theeling and associative rules mining as the most used effi@ehniques
for data based analysis. This paper is devoted to reseaccbwvanview of the techniques and methods for the developmoiedata
mining application in an insurance brokerage company beseaffective analysis of the customer relationship managemctivities
meanwhile the customer master data and sales transactinrizecconverted to meaningful information. In this conceata mining
application can be developed to segment processes amatagneus and products, and to find links between them.
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1 Introduction used to group similarities within the data, while
Associative Rules identify the rules for similar events.

Insurance Industry has been subjected to fundamentdFlustering analysis is an exploratory analysis that troes t
changes the last decade. The insurance industry hagentify structures within the data. Clustering analysis i
shifted from traditional insurance to next generation@lso called segmentation analysis or taxonomy analysis.
insurance. In the insurance industry, fixed products weréviore specifically, it tries to identify homogenous groups
offered to the customers in the past, but nowadays thi®f cases if the grouping is not previously known.
technique does not work effectively. The reason is inAssociative rule mining is a procedure which is directed
changing of marketing offers and that customers arelo findings of frequent patterns, correlations, assoaiatio
looking for special products, so the companies have tgr causal structures from the data sets that are found in
propose the offers which customer really needs.various kinds of databases such as relational databases,
Therefore, well knowing of the customers base in order totransactional databases, and other forms of data
propose the suitable products becomes very crucial issutepositories. By using the clustering analysis we can
for any insurance company. In this case the customer§asily make segmentation of customers. And the
segmentation becomes one of the efficient techniques tha&ssociative rules can give us good opportunity to find out
include the information about the relations betweenthe relation between the products.
customers and products as well as relations between This paper is devoted to the description of main data
products and products. mining techniques for customer segmentation and
The most efficient techniques for customers overview of researches in this area. The next sections give
segmentation can be data mining techniques that includsome analysis of different issues at the area of insurance
the clustering analysis and associative rules miningcompanies services improvement, applying of data
Clustering analysis is a method of data mining that ismining techniques, and getting valuable results.
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2 Problem statement Table 1: How data mining techniques will add value to insurance
data B]
As it's known, for the insurance industry, the premiums of | Data Mining Patterns

ht Technigues

customers are the main profit sources and the settleme
of claims are the major expenditures, so the premium
profit and the claim risk are the two important aspects for
insurance companies for evaluating customgysgut for Clustering
a insurance broker we should not take claim risk that is
not an issue of insurance broker’s bussiness claim risk.
Insurance broker’s task is just only find the right

Customer with the similar characteristics.
Analysis of customer attribution in the
insurance sector.

Policy that is the most likely to be used,
the most unlikely to be used.
Segments that are related to policy.
Predicting consumer behavior.

customers for the right insurance products. For solving Predicting the likelihood of policy

these tasks the modern technologies allow us using thg SUCCesS.

data mining techniques. Classifying the historical customer
Data mining techniques can help the insurance firms records.

for taking crucial business decisions. The insurance sectd Prediction of what type of policy

is primarily dependent on customer’'s base. The most most likely to be retained, most

appropriate scenario of any insurance firm is based on the likely to be left.

effective management of customer data. Data mining Classification | Predicting insurance product
techniques are intended for the support of the markel & Prediction | behavior and attitude.

specialists in the decision making process. With the helg Predicting the performance progress

of data mining techniques, the customer data may be of segments throughout the performance
processed more accurate. Insurance industry companies period. . .
usually collect huge amount of data about their Prediction to find what factors will

attract new avenues in Insurance sector.
Classify trends of movements through
the organization for successful
/unsuccessful customer historical recordls.
Discovery of such association that
promotes business technique

customers. Due to protective regulations, the information
extracting process from the database occupies a lot gf
time. In this situation, data mining technique is very
helpful for easy data acces3 [

Based on the researches of Dr. S. Janakirar@pting Association
following tgchniques can _be useq for report generation Provides summary information.
They provide better decision making for large volume of | Various multidimensional summary
customer database by using the visualization tools. This Summarization reports.
solution may provide more functionality in business Statistical summary information.
decision making. For solving the business problems and
making decision, this data mining techniques can help to
select the appropriate techniques for the organization.

Data mining techniques takes a vital role in the entirecan be found in Identification of customer groups in the
applications domain especially in insurance sector. It carGerman market: a benefit segmentatiéh Ve can find
be highlighted the importance and role of data miningthe different using of segmentation techniques in the
techniques are useful in insurance sector for managing thesllowing studies:
customer data and gain business advantage. It can
enhance an insurance business process. —Customer profitability forecasting using Blg Data

The customers and products segmentation as a part of analytics: A case study of the insurance indusgy [
data mining techniques can help to process the data more —Customer segmentation with purchase channels and
efficiently. media touchpoints using single source panel dgjta [

The most challenging part in segmentation research, —Customer segmentation of multiple category data in e-
however, is the identification of appropriate variables to ~ commerce using a soft-clustering approagh [
make reliable predictions of peop|es' future buy|ng —How does customer self-construal moderate CRM
behavior. For instance, author argues that demographics Vvalue creation chain?] and at the other papers.
such as an age and an income are not optimal since a
correlation between these variables and the motivations
behind the decision of purchase might be very fufily [ 3 Related studies overview
Author tries to offer insights on how customers are
clustered, which parameters belong to customers used ifithis section describes the findings and research
these clustering processes, and which clusteringnethodologies of different studies in the area customers
algorithms are used based on their value. The researchesgegmentation techniques for the needs of insurance
have used the different methods to calculate the value oEompanies.
individual customer to make rankings of individual Florian Schreiber] in his paper “Identification of
clients or segments or even predictions of the value, as itustomer groups in the German term life market: a benefit
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segmentation” have been focused on the suggestion thatia some of the papers. The most meaningful customer
consequent alignment of important strategic decisionsattributes were highlited as the following:
related to product innovations, pricing, and distribution

channels to the certain identified consumer segments —Age
enables incumbents to maintain a stable and sustainable _grigclj(irr

market share and profitability. This suggestion confirms
the crucial role of the segmentation and its value in the
process of data mining.

The authors Kuangnan Fang, Yefei Jiang and Malin
Song in their paper “Customer profitability forecasting
using Big Data analytics: A case study of the insurance
industry” in September 201&] have also been claimed
that the method which considers historical purchasing
behavior and the foreseeable future cash flow can measure
the real insurance customer contribution more effectively

Satoshi Nakano and Fumiyo N. Kondo in their studies

“Customer segmentation with purchase channels and pgesides these sample characteristics the authors of
media touchpoints using single source panel daf” [ this paper can define the following list of special
emphasize that customers can be clustered according igqditional attributes that have a value in terms of their

the their purchase channels such as online stores, mediging by the certain Insurance Brokerage Company:
touchpoints of PC, mobile, and social media, and

psychographic and demographic characteristics. —Customer Age

The researchers Roung-Shiunn Wu and Po-Hsuan —Sales Repeatition
Chou in their paper “Customer segmentation of multiple —Product Group
category data in e-commerce using a soft-clustering —Sales Repeatition for a product
approach” 8] have summarized the analysis of online
consumers segmentation into multiple categories that ma
contribute to a better understanding and characterizatio
of purchasing behavior in the electronic commerce
market. They have considered the fact that online -
shopping dat)ellbases consist of multiple kinds of data orft Proposed Methods and Data Mining tools
customer purchasing activity and demographic ) ,
characteristics, as well as consumption attributes such a8aseéd on the researches analysis mentioned above as the
Internet usage and satisfaction with services. TherforeMost appropriate Data Mining tools for the solving of the

information about customers covered by segmentatiors€dmentation problem we can consider two methods:

enables to company administra}tors to .establish .good _Clustering Analysis
customer relations and refme their marketing strategies to _a o ciative Rules
match customer expectations.

The authors Jia-Yin Qi, Qi-Xing Qu and Yong-Pin Clustering Analysis can show how customer may
Zhou in the study “How does customer self-construalhave similar characteristics and how customer segments
moderate CRM value creation chain4] have found that are related to the common policy of segmentation. The
the most of the existing literature on CRM value chain Associative Rules Mining may demonstrate the relation
creation has been focused on the impact of customebetween insurance products as well as may find out the
satisfaction and customer loyalty to customer profitapilit association that can promote business technique.
However, a little has been studied about the individual The main methodologies in Clustering Analysis
customer level in the CRM value creation chain and theinclude K-Means, X-means, EM, and other methods. The
role of self-construal level (i.e., independent Associative Rules consists of different algorithms.
self-construal level or interdependent self-construadlle  Among them are Appriori, HP(Direct Hashing and
in such a chain. They aim in their research to constructPruning), FP-growth algorithm and others.
the chain from customer value to organization value (i.e.,  Cluster analysis is an exploratory analysis that tries to
customer satisfaction , customer loyalty , patronageidentify structures within the data. Cluster analysis goal
behavior and etc.) and investigate the moderating effect o€alled segmentation analysis or taxonomy analysis. More
self-construal. specifically, it tries to identify homogenous groups of

By summarizing the overview of researches in the cases if the grouping is not previously known. Because it
field of data segmentation for Customer relationshipis exploratory, it does not make any distinction between
management by the needs of insurance companies we catependent and independent variabigs [
distinguish  the following Descriptive  Sample Association rule mining is a procedure which is
Characteristics for customer attributes that were definedntended to find the frequent patterns, correlations,

—Marital Status

—Claim amount

—Place Residance - Region
—Level of Education

—Net Household Income
—Occupation

—Insurance Premium
—Payment Type

—Number of Family
—Number of Childeren

Table 2 shows how often the mentioned characteristics
ﬁave been found in the reviewed publications.
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Table 2: Descriptive Sample Characteristics vs publications  gecisions about marketing activities such as, e.g.

Authors (6l | (2| [5] (8 | [4] promotional pricing or product placements.
Age X | X | X | X |X In addition to the above example from market basket
Gender X X | X | X |X analysis association rules are employed today in many
Smoker X application areas including Web usage mining, intrusion
g@?ﬂil X X detection, continuous production, and bioinformatics. In
Descriptive Claim contrast with sequence mining, assouanon.rule Ieaynmg
Sample | o nt X typically does not consider the order of items either
Characteristics—- within a transaction or across transactions.
(Attributes) Residance | X
- Region
Level of » N 5 Discussion
Education
Net Based on the analysis of techniques above as well as on
Household | X X the own researches we can propose some hypothesises for
Income the solving of segmentation problems in an insurance
S}Zi‘:ggé‘g“ X X brokerage company. _ o
premium. | X Thg first hypothesis is to discover some associative
Payment rules in sales data, apd then make some promotion
Type X campaigns about these insurance products.
Number The second hypothesis is to make clustering analysis
of Family | % X X of the customers of brokerage insurance company
Number according to some their attributes or items. Then we can
of Children | X X predict the cluster for the new customer as well as we can
Customer suggest some insurance products related to its own
Some A cluster.
dditional 9e , o :
,aAttributes Sales X The third hypotesis is to find thg most \(aluable
(have been Repetation customer for t.he company and contacting with him at the
added in the Product X first order. This allows to track such customers and don't
current Group let the valuable customers get away.
researches) Sales All hypothesises that are described above can increase
Repetation customer loyality and satisfaction. All these efforts aom t
for provide customer lines continuity and increase the
a product number of customers in the long term. At the same time it

is for creating new sales opportunities by discovering

connections between customers and products.
In the future, as the technology progresses very fast,
associations, or causal structures from data sets that wert'hef data Collegted by inteliigent chiplers in vehicle and
! {tticle fuses will be analyzed more accurately, and more

E;gg;:egart%r';;éggﬁa?f di?;%g‘;iis ;Il:gho?ﬁerreflg:'rzga icur.ate'estimations will be made to calculate the correct
data repos’itories ' 8.ntr|but|.on share of the person or property. Eor gxample,
' with a chip placed on a vehicle or an application installed

Association rule learning is a rule-based machineon a person’s phone, the risk of accidental recording of
learning method for discovering interesting relationsthat person’s driving behavior can be accurately
between variables in large databases. It is intended teneasured. Those who have a high risk of accidents will
identify strong rules discovered in databases using soméave their insurance policy costs too low for those who
measures of interestingness. have the right to do so correctly or those who have a low

Based on the concept of strong rules, Rakesh"jlcc'd(:“nt risk.
Agrawal, Tomasz Imielinski and Arun Swamil][
introduced association rules for discovering regulagitie .
between products in large-scale transaction data recorded Conclusion
by point-of-sale (POS) systems in supermarkets. For
example, the rule that was found in the sales data of ann this paper the clustering and customer segmentation in
insurance company would indicate that if a customer buyghe insurance sector and the studies on attributes, data
car insurance service and house insurance servicesining methods used in the past and customer
together, they are likely to also buy health insurancesegmentation and clustering were investigated. As a result
service. Such information can be used as the basis foof this study we have discovered that there have not been
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held the previous researches for an Insurance Broker[6] Schreiber, F. (2017). Identification of customer groimpthe
Company in this area. We had a cooperation with German term life market: a benefit segmentation. Springer
Sigortayeri insurance broker company in their decision to ~ Science+Business Media New York, 2.
use the clustering analysis and customer segmentatior[7] StatisticsSolutions. (2018, 04  17).  /cluster-
that can be done by adding additional customer attributes ~ analysis-2/. ~ Retrieved  from  StatisticsSolutions:
to make efficient the process of optimal segmentation. _ http://www.statisticssolutions.com/cluster-analyzis
These newly added attributes can be defined as veryl8 Roung-Shiunn, W., and Po-Hsuan, C. (2011). Customer
important parameters in determining the loyalty and value ~ Segmentation of multiple category data in e-commerce using
of the customer. a soft-clgsterlng approach. Electronic Commerce Research
In all these studies we had the purposes to segment 2nd Applications, 2.
the existing customers in the system, clustering according
to the newly added attributes in addition to the preused
attributes and to get a better recognition of the customer.
For better known customers, it is extremely important and
vital to be able offering the suitable products in order to
better recognize the customer-product relationship and to ==
offer them special offers, campaigns and having additional . -
sales opportunities. >
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