10§lDé‘l_U'éloélD'él_u'élDé‘_Ué‘lo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, i L L ..:-:
et bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:cpw&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

datiy bl i gl | it
i '

” s
A
» 4
\Guinl

"“""h.‘

af

ot g

L 4

L

head) oz
wbls

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

S bt Wi
shoid)
il it ek

@ ASUNET

datiy bl i gl | it

it

=
) odd (s

*d

issh
9 Mol
i il (09 @i

Ny
alf galsadl oan Giss

* & ¢o

&

i
O e

o il Bl o unkitiad ] il
g il

&a‘:?.m

dlg g Sl Guiga
e died

RPN EET DY o
@ ASUNET

Shad) s
~—

m
Y
ﬂ' :
-

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




g
§
§
§
§
§
§
§
;}
§
§
§
§
§
{
§
§
§

P e Ba
! i s La
e bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
O EH AT OSSOSO

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%é
?
%é




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, st BB --::_
e bl b k|
@ ASUNET

datiy bl i gl | it

op)ég-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

W
AN AN N NN N AN NEANTAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




ATOOI For Knowledge DiSCOVBW
n Life Assurance Daty

By
Suzanne Soliman Ali Shafik

Thesis submitted in partial fulfillment
of the requirements for Ph.D. in
Computer and Information Science

Supervised by

Prof. Dr Ahmed Rafea Dr Khaled Shaalan
Computer science Dept., Associate prof.
Faculty of Compulers and Information Computer science Dept.,
Cairo University Faculty of Computers and Information
Cairo University




Cairo University
Institute of Statistical Studies and Research
Computer Science and Information department.

Approval sheet

A tool for knowledge discovery
In life assurance data

A thesis submitted in partial fulfiliment of the

Ph.D. in Computer science
By

Su,?jm %OQ;mmn. A Q»ES ﬂ‘o%’-’q’\,

Computer Science and Information dept.
Institute of Statistical Studies and Research
Cairo University

2003

This thesis for PH.D. degree in computer sciences, department of
computer science and information of statistical studies and research, Cairo

University, has been approved by:

Name Signature
Prof. Dr. Ahmed Rafea J{H N ‘ < / e
Prof. Dr. Fawzi Amer sk G %’c’é%év* ........
Prof. Dr. Mervat Gheith ... Moot GO .

Dr. Khaled Shaalan ((—.,5}/\01&!@\7

Date : 20/7/2003



c%ﬁ&w@#&ﬁf’aﬁ

S woutdd like to express my decpe hanks and sincere
apyerecealiorn lo gom/ Dy, Abbrned .%/m lo Kis valiualite
%f‘é cornlirnacs suppeort and ezyeert agmiaézrm fofmw/gf
atl, Mkﬁm .ﬂ// s work,

,@ Wﬁ/{fé Hvrre ke, apyperecialion, ard gralilude
lo D fhated SHatoar /gﬁf Az ,ﬁ'mfﬂ/f% f/%ﬁf,
encouragement, supporl, and cooperalion during all
ﬁl&ldﬁ’d 4/ the work.

J@ éq& harnks lo 3’%};{ Y. Mawand Hasancen
Chairman J’/ Misr S niurance Go. /fﬂr Ay g/;.wvm/ a;/
UIERG COMPALY /fﬁ assurance Kislorical data during e
m/zémfaﬁm /zﬂz.m

J@ dtncere thanks lo eZ?WfWW 72 %y;ﬂfézfz
Snsurance .waw:éwy Wt&f‘&rﬂg Jor prociding me
wil# ﬁz/é assurance marfel salislics in eleclyoric ﬁﬂm

N7/ 4 my  apprecialiorn, hoarnks and (gm&?fm
lo FSSH Computer  and informalion  science
ﬂ‘._f;mrfmewf /éi' all find perovided /&ﬂ'é‘féfaﬁ and
cocperaliorn,

/@ (Aéffz f/fkmé, apperecialion ard W!&Z’m Lo
Soroff L. Adeck FKiyad gxﬁrmy lo Ais suppeorl
t’;&mg;nf valiuallte discussions, and whe made al? Ais
%ﬂfy avartalle m}{g he research lime.

ymfg} my aéq; sincere Mhanks lo alls ey ca%xzﬁam
in ST sector in Misr Sniurance Co. /3}' Hheir e%f/d
and cocperalion Jma'fgz (@MI&'&W /Mizm @/ 1Azs
work,



Statement

[ certify that this work has not been accepted
in substance for any academic degree, and is not
being concurrently submitted in candidature for
any other degree. Any portions of this thesis for
which I am indebted to other sources are

mentioned and explicit references are given.

Student name : SRR MLQ?-



Table of Contents

Chapterl INTRODUCTION

1-1  Genceral procedures to huild a knowledge diScovery 1001 .........cooviveivirerr e
1-1-1 Preprocessing and Building a data warchousc Phase....
I1-1-2 Data mining and post processing...

1-2-  Motivation of building knowledge dlscoverv tool for hfe assurance
1-2-1 Problems related to environmental factors....................
1-2-2 Problems related to companies’ internal fACIOTS .........ccoovviveiiei i
1-2-3 Problems related to technical issues..
1-2-4 Problems related to life assurance data characu,nstlcs

1-3  Thesis objective ... . e L

1-4  Proposed methcdolagv tor 11te assurance knowledge dlbcowr» R R e T

1-5  Thesis layout ...

BUTRE T i NN N N TR 0

o e

Chapter2 Knowledge Discovery in Business Organizations

2-1  Overview. ... T e [ 1
2-2  Drivers for Know]edge dlscover) n bumm:bs urgamzatwnb SRR e
2-3  Customer Relationship Management (CRM) systems .. e S s L
2-3-1 Customer Relationship Management (CRM} deﬁmtlon R A B
2-3-2 One-to-one profiling system ... T R S T R S T )

2-4  Direet Marketing Knowledge dxscovery svstems T PR S A e ST e
2-4-1 Direct marketing Knowledge discovery thEal'?
2-4-2 Direct marketing. Applications ............. T e r i AR s R SUR G 17

2-5  Financial Investment Knowledge DISCOVel"r Systems e O et
2-5-1 Financial Investment Knowledge discovery charactenstlcq st LB
2-5-2 Genetic Learner Overlaid with Emmm Reduction (GLOWER) SRR |1 |
2-5-3 R-Mini system ...

2-6  Banking Knowledge i e.cnvery in Database systumf
2-6-1 Application of Knowledge Discovery in Bankmg SR e
2-6-2 Barclays Information Warehouse TeVIEW ..o ieviesiesninn s s ani 2

2-7  Knowledge Discovery in Insurance System ... 2

Y -3

2-7-1 Automatic Analysw of Deviations: Health- I\EF[R R ————..
2-7-2 ALDER mining system .. : T L ... |,
2-7-3 UPA (IBM’s Undem'ritmg Proﬁ.ablln.y Analyms) ‘ivqtem S T
2-8  Conclusion.............. . "ﬂ

Chapter3 Knowledge Discovery in Database (KDD]Techmques

3-1  Definitions of Knowledge Discovery in Databases (KDD)............

3-2  Review of preprocessing phase previous work .

3-2-1 Acquisition of operational data bases ... ..........cocoooveiieioi i

3-2-2 Preprocessing operations ..

Review of data warehousmgtec}uuques R R R S A R e e

3-3-1 Design of a Data Wa:ehouse >

3-3-2 Meta-data for WAIChOUSING ... e e s e ree e e e sraes

3-4  Review of data mining techniques ...........ccoocoooeieeieienn i,
3-4-1 Decision tree model representation. .
3-4-2 Definition of Neural Network model represen*a‘uon........................,......,..._...............
3-4-3 Clustering and Nearest Neighbor techniques ... ...,
3-4-4 Rule Induction... i
3-4-5 Evaluation Qfdutu mining thnmques i
3-4-6 Summary of data mining techniques m’aluatlon

3-5  Review of post processing techniques ...........................
3-3-1 Visualization teChIQUES .........cooieeiieiemicniie oo
35052 Ihlerae O A I e i o s s A S e A S A e

ol
1
el




CHAPTER 4 Life Assurance Domain Ontology Analysns

4-1  Omnlological analysis of life assurance domain...

4-2  Development of life assurance domain unLology
4-2-1 Specification of life assurance ontology goal and sccpe
4-2-2 Conceptualization phase ...

4-3  Management of ONTOIOZY ..........oociiiii it e

CHAPTER 5 Preprocessing and Building a Data Warchouse

5-1  Life assurance prepmcef-:qmg phase ... :
5-1-1 Ratio table conversion (Generate Bool(.an ﬂ.ature)

5-1-2 Descntlzamnofcontmuousatmbut&;”......,.................,........A..

5-1-3 Unification of customer code..........o.ooovoiiiioee)

5-1-4 Construction of new attribule ..o iiioe e

5-1-5 Feature selection ..
5-1-6 Building a composlte rt:mrd from n..lated hmtnncal pohcy transactions
3-1-7 OLAP transformation...

5-2  Build a Life Assurance Dala Wan.hﬂuie S

5-3  Loading and maintaining life assurance data wun,huust.

5-3-1 Customization and initial user installation of Data Warehc-use T m——
5-3-2 Refresh-date-warehouse-by-periodical lransactions ... ... .. .
5-4  Preprocessing and building a data warehouse meta data ..............ooooviioinn.

5-4-1 Transformation and loading meta data sub-model

5-4-2 Data warehouse meta sub-model

Chapter 6 Life Assurance Data ‘-V_l'ming
6-1  Data mining module description ...........
6-2  Generalized Composite Record Cluﬂ;tenng
6-3  Macro level rule induction .. e
6-4  Micro level rule induction .. .
6-5  Experimental results of pmposed algonLhms i
6-5-1 Impact of the proposed approach on Rules gemraled
6-5-2 Impact of changing selected mining parameter on rules generated
6-6  Data mining meta sub-model... S T B A
6-7  Post processing module....
6-7-1 Description of post—pmcessmg
6-7-2 Comparison of different induced rule:, levels

Chapter 7 Implementation of Repository Management System in

Knowledge Discovery Life Assurance Tool
7-1  Tool repository data base system role ..
7-2  Architecture of Life Assurance Reposnc-r) Management S» stem

Chapter 8 Knowledge Discovery Life Assurance (KDLAT) User
interface Implementation(case study)

8-1  Implementation aspects of KDLAT user interface ........oooeeeiveioiiiciii e

8-2 KDLAT case study ... .
8.2-1 Case study for Prepmssmg phu:s;.
8-2-2 KDLAT case study for data mining module
8-2-3 Case study of KDLAT post-processing ... R
8-3  How Generated Rules could serve Strategic and Tacllc Declsums

Chapter 9 Conclusion

II

.....83
84
i85
e 86
S

.87
88
.89

97
T
100
100
...100
101

...103

105

...108
e 10
ol
il 18
w118

sl 1D
s B
reann] 200

P e

Giid 22
S

7-2  Life Assurance System repository management fimetions ............coocoovooiivie 125

128
.. 131
133
sl 3
e 148

s 152



Figures

Figure 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 2-6
Figure 2-7
Figure 2-8
Figure 2-9
Figure 3-1

Figure 3-2
Iigure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Iigure 3-7

l'igure 3-8
Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 5-1
Figure 5-2
Figure 5-3
Figure 5-4

Figure 5-3
Figure 5-6
Figure 5-7
Figure 53-8

Figure 5-9
Figure 5-10
TFigure 6-1
Figure 6-2
Iigure 6-3
Figure 6-4
Figure 6-5
Figure 6-6
Figure 6-7
Figure 6-8
Figure 6-9
Figure 6-10
Figure 6-11

Figure 6-12

I'igure 6-13
Figurc 6-14
Figure 6-15
Figure 6-16
Figure 6-17
Figure 7-1
Figure 7-2
I'igure 7-3
Figure 7-4
Figure 7-5

Kpowledze asabatepla BOr. oo imumomismsaes s ens s 10
The CRM management ProCess «........oooiviiiieieiis oo veessen e 12
The 1:'1 Pro system arehiteetiire: .. civiiiiiammrss ssmmimsrassenrssnaessssgensessomssasmas 14
1: 1 Pro system case study cOmMPOnents...........cccovivriniieiienionsesersiesneesessiesnes 16
Barclays Information Warehouse architecture. ... ... ... .........0022
Overall design and process flow within KEFIR.............c.cooiiiiiiiiiicienincn. 24
KEFIR search space .. e B R R A S R s v
ADLER System Archztecmre T e e o st i s e O
UPA Architecture ............. B P e T
Architecture of Knowledge DISCOVEI'_Y m Databusa..:. (KDD) szl
Mela-model levels. S R
Example of dBCISIOIl tree for clasmﬁwhon ofcustnmer loya]tv P DT 7. |
Lxample of Neural Network... 47
Agglometric successive c]u.stenng R . /.
Comparison of business evaluation measures for data mining te:,l’quuc.a i ip
Comparison of application evaluation measures for data mining

techniques ... R
Comparison of algont}mm, walualwn measure fnr data rmmng techmques.,.. a0

Dynamic domain event analysis..,

Ontology Development Phases ..

Life assurance domain relation dmgrtun

Ontology sub-model schema. .. S—

Life assurance preprocessing functmm ‘ R
Calculation of ratio variance algorithm. pbt.ud(} wdc
Discretization transformation algorithm pseudo code ..
Conversion algorithm from intertransactions to compm\te ﬁle rable

pseudo code . Ty aERT B
Entity R&laUOI‘.Ibhlp at..h(..ma 0[' llﬁ: assurance data warehouse L |
Steps for loading / maintaining data warehouse...................‘......‘..,...,........

Loading of Data Warehouse algorithm pseude code
Refresh Data Warehouse by Periodical Transactions algorithm pseudo

code... R T e et s O
Jransfn}rm.atmn sub-model schema R EGRe s sssne Y
Data Warchouse meta sub-mode! qchcma..,. R e sasre 18]

.. 104

Data mining model components...
106

Creatien partition-composite DB algorlthm pseudo code

Maintaining partitioning composite DB algorithm pseudo code 107
Macro level rule association mining algorithm pseudo code .. 105J
Extraction of generated macro rules... s s T1E
Micro Level rule induction algorithm pseudo code &
Iixtraction of generated micro level rules.., 1]4
Example of variable support matrix.. e e e EN NNV 1 ..
Generated rules by using variable support matnx s 1
Generated rules by using fixed support matrix... s LG
Numbers of rules at different values of supporl l'or Lqual mamx nf supporl

in micro level.......... . L 1
Time at dlﬁ'crent values cf suppurl for r..qual matnx oT mppnrt In micro

Number ofrules u.nd llIIlL lor \whle matrix s‘.uppe'rt e s LB
Number of rules at different values of confidence..... I 19
Number of relevant items at different values ofsupport T L.
Data Mining Sub-model schema... s s [
Comparison of macro level rules algnnlh.m pscuclo code"‘ DN AT, 1)
Architecture of meta-model... s s A
Interdependencies hetween dlﬂerent repomory suh models I I PR 11
Functions of system reposilory management ... T TR gt |
Building /Maintenance KDALT Ontology Meta Submodul s T
Define Access Right CodelZé

I



Figure 7-6

Figure 7-7

Figure 7-8

Iigure 7-9

Figure 7-10
Figure 7-11
Figure 7-12
Figure 8-1

Figure 8-2

I'igure 8-3

Figurc 8-4

Figure 8-5

Figure 8-6

Figure 8-7

Figure 8-R

Figure 8-9

Figure 8-10
Figure 8-11
Figure 8-12
Figure 8-13
Figure 8-14
Figure 8-15
Figure 8-16
I'igure 8-17
Figure 8-18
Figure 8-19
Figure 8-20
Figure 8-21
Figure 8-22
Figure 8-23
Figure 8-24
Figure 8-25
Figurc 8-26
Figure 8-27
Figure 8-28
Figure 8-29
Figure 8-30
Figure 8-31
FFigure 8-32
Figure 8-33
Iigure 8-34
Figure 8-35
Figure 8-36
Figure 8-37
Figurc 8-38
Figure 8-39
Figure 8-40
Figure 8-41
Figure 8§-42
Figure 8-43
Figure 8-44

KDALT Glossary Maintenance ...................... ...126

KIRALT ClassTastanes Tablbic s mmisinunmiine e s manano 1T
KDALT Relation Table. . R e e s e 2
List Ontology Cumpom.nu, - s asea 12T
List KDALT Ontology Lomponents by Alphabencal Ordcr. T R e .\
List KDALT Ontology Components by Sequence No. .........c.c.o.ocoovvivvveiieneennn 128
List of Attributes and BEASSOBIAON. .. .cocvciomic s i sruse seasibssossiissiiaiimssiio 23
Dialog flow of KDLAT Screens ................ LT
Case study architecture. .. sl
KDLAT systein main upcralwnal menu ., R . .
PYePrOCERSitiE PRASETBNU :; iiami s sier s o s i i s san i L33
Diseeatizaon DIBINIE ..o ovmiamnsimniivsesiiiis i s v w1 33
Condenss ROWS.. ... i s s e 134
Building Aggrepation Record. ...............c.oovvieennn. ROORY o 1.
KDALT Rule Induction Sessions. ...............cc..c.o..... e L - .
KIALT Riile Induction L el 8 s i ais i i s eassasts s sosens | 35
KDALT Macro Level Rules. ................ 138
Macro [ evel Rule Induction Soope R T S e S R R
Predefined macro task new emission.. PRTIORSRPSNIIMRNN o . (]
Predefined maero task new emission S‘uppon a.ud conﬁdcnu.. AP . - .

Qutput rules for new emission for task no. 1 for market... Sne 138
Print out of output rules for new emission for task no. 1 lor market 138
Screen layout of input new emission for task no. 1 .. TS A 1Y
Screen layout of inpul support and confidence for new emisslon.........‘....‘.,..,.......139
Screen layout of output rules for new emission fortask no. 1.............oooovcvennnnnn, 140
Print out of output rules for new emission.. ...140
Predefined macro task — new emission for governoratc 141
Screen layout of output rules for new emission.. e 141
Print out of output rules for ncw emission . e 142

.. 142

Screen layout of input new emission for enpert user n.prcscnt i

Screen layout of input new emission support and confidence.............. 143
Sereen layout of output rules for new emission..................ciinn, 143
Screen lavout of output rules for new emission.......................................143
Micro Level Rule Induction. .. a1 o144
Micro level main task selechon MEnL. .. e 144
Micro level sub task selection menu .. 144

Select predefined support matrix or LIllBl' new mamx :.uppon s 14
Micro level main task selection menu.. ...145

Micro level sub task seleclion menu.. i 145
Screen layout of accepted variable supporl matrn in micro levul 146
Part of generated micro rules .. S S R s Bl s L6
Print out of output rules for annulalmn S RPN € 1
Selection screen for partition lo use ru]es mto pre,dlctmn T SRRt L7
Screen layout of predicted data .. ]48
Selection menu of KDLAT post pr{){.(.b:illlg mudu ...148

e 149

Screen layout of selection of rule scope analyms‘._,..._.___..__.._.

Screen layout of selection of rule scope analyses ...............coee.ieeciereineie. 149
L R T L s T TP,
Macro generated rules .. s B
Print out of generated rulcs 151
Example of life assurance mmed rules T e e AT T e



Tables

Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 3-5
Table 4-1
Table 4-2
Table 4-3
Table 4-4
Table 4-5
Table 4-6
Table 4-7
Table 4- 8
T'able 4-9
Tablc 4-10
Table 5-1
Table 5-2
Table 5-3
Table 5-4
Table 5-5
Table 5-6
Table 5-7
Table 5-8
Table 5-9
Table 6-1
Table 8-1

Differences between the Nearest-Neighbor data mining techmque and clusterm.g .30
Trade off between coverage and accuracy .. ;
Business measures for reviewed data mlmng techmques
Application measures for reviewed data mining lu.,}mlqw.,s
Algorithmic measures for reviewed data mjnjng techm‘ques
Extraction of life assurance glossary of terms..
Class attributes for concept name: Life assurance pohcy
Extraction of Life Assurance atiributes table
Life assurance relations table ..
Attributes of table: glossary of term -:leﬁmuon
Allributes of table: ontology attribute table daﬁmtlen
Attributes of table: class attributes table definition ...........c..ccoevi oo
Allribules of table: ontology relation table definition ..............cocoooov oo
Attributes of table: access- right table definition .................ccoeee..
Attributes of view: Associations of attribute-term definition ................ccococvviverinen
Life policy table attributes. .

Composite Transaction table attnbules descnptmn
Grouped Composile Transactions table attributes descrlptlon S
Aggregated Assurance Market Dimension table attributes dt..smpllon N
Company Portfolio aging Transactions entity attributes description. ...........
Demographic indicators table attributes deseriplion ...........cooooooieoii i,
Economic Indicators table attributes deSCription .........ccocoiviiviiesieeieres s s sesnsreesieiens
Saving channels tables attributes deseriptions ..o,
Comparison of savings to national income concepl s
Valid BpiSodEs OF EVEIITE: - oitriir s s smimsase stdrsiss shss b ies siesiisnsns sm e st ams oy 105




Abstract

Many problems face the insurance companies due to the particularities of insurance
industry. These problems are related to environmental factors, internal factors, and
technical factors. Discovering relevant knowledge from available large volume of
historical data and experts domain knowledge, could support the decision makers in
achieving their goals.

This work uses prior domain knowledge to guide the mining of association rules in
life assurance business environment. This approach is used in order to overcome the
drawbacks of data mining using rule induction such as loss of information, discover too
many obvious patterns, and mining of overwhelmed association rules. Life assurance
data consist of enforced life assurance policies records, and many relevant historical
transactional records. Each historical transaction has a transaction type associated with
time stamp of occurrence, which represents an event to the assurance policy. These
events compose an episode of cvents thal have a certain pattern such as (emission,
annulation, re-emission), (emission, amendment, loans, liquidation), or... etc. The
episode of events is a subset of the transactions item-list. The final status of enforced
policies in the company portfolio is affected dynamically by the sequential order of
episode of events occurred during the policy life since its emission. This effect
represents a positive or negative status on the company portfolio growth. It is required
to handle dynamic nature of data, where appending a new event to an existing episode
of evenls may change the status of life assurance policies, change discovered patierns
and affect the support of mined rules. Two types of data are identified and used in
mining rules, global data its attributes are time series of economic and demographic
indicators, and insurance data aggregated on different levels and dimensions,

In order to help the decision maker a tool was built to discover knowledge at the
macro and micro levels. The discovered rules, at the macro level, describe the impact of
changes of national economic and demographic indicators on the growth of life
assurance business. The discovered rules, at the micro level, describe the impact of
different policies attributes, customer profiles, and market channels on company
portfolio growth.

Our approach for data mining is a hybrid approach that consists of two data mining
techniques namely: clustering and rule-induction. The clustering technique is applied

on preprocessed multidimensional quantitative and categorical operational database

-1 =



