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Extended abstract

Abstract

Despite advances in the capabilities of data mining algorithms, the knowledge
extracted by these algorithms require a great deal of refinement to become
actionable for business executives. The main objective of this research is to
identify common business problems of customer support domain that can be
solved with the help of data mining techniques and to formulate an ontology of
business understanding. Hence, customer support business problems are first
identified through interviews with the domain experts, and then, with the review
of related literature, the ontology of customer support problems is developed.
As results of the research, the business objectives of the customer support
domain that lead to value creation and profitability are identified along with key
activities and outputs of each activity and the analytical steps required based on
data mining techniques to achieve each business objective. Finally, based on
CRISP-DM data mining model, the ontology of business understanding is
introduced.

Introduction

Customer support is the establishment of a set of processes and systems aimed
at achieving customer satisfaction and loyalty and ultimately creating a
profitable and lasting business relationship. Customer-related data and
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information technology tools are the foundation of a successful customer
support strategy. Today, the rapid growth of information technologies and the
Internet have opened up new opportunities to create profitable and successful
customer relationship through data mining.

Business decision makers expect the output of the data mining process to be
easily interpreted and applied. Therefore, data mining techniques should
provide actionable knowledge to these people. The lack of focus on business
understanding in formulating the data mining problem and the lack of
knowledge of the business domain is the root of this problem (Cao, 2017. Li,
2014). So far, data mining has been seen as a data-driven process that has little
focus on the context and knowledge of the business domain. The main purpose
of this article is to model key customer support business problems, goals, and
activities that can be solved by data mining techniques.

In this regard, ontology is used as a tool for structuring and displaying
knowledge of customer support. The ontology is a detailed and transparent
explanation of a common conceptualization (Gruber, 1993). Cao argues that if
the ontology integration between the framework and the methodology of data
mining and organization/business can be established, the actionability of data
mining output can be assured.

Methods

This study presents a model and method that facilitates business understanding
of customer support for data mining problem and actioable knowledge
discovery. To this end, first by interviewing software support experts in the
software industry, the key concepts that are essentially business problems
addressed by data mining algorithms are identified and presented in the form of
basic artifacts. In the next step, related literature has been reviewed to
generalize the basic artifact to the field of consumer support domain. The final
artifact has been reconciled with the help of experts.

Accordingly, the interview questions were formulated by experts.

1-What are the key activities in the area of customer support?

2- What are the main goals in customer support?

3-What kind of data is stored in customer support?

The purpose of the above questions is to identify the leading business goals in
the area of customer support first. Then, to reach each goal, data analysis steps
must be made on specific data, and finally the outputs of the steps identified.
The following five queries were searched through Google Scholar for literature
review. The reason for choosing Google Scholar is to index all the databases in
the world by the search engine's search algorithm. The last ten years date range,
between 2009 and 2019, was considered as the search time limit.

- Customer relationship + Literature review
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- Customer support + Literature review

- Customer service + Literature review

- Customer experience + Literature review

- Customer journey + Literature review

The reason for the literature search query in the search query is that identifying
relevant concepts in the domain of customer support and building the ontology of
understanding customer support business as the research goal is pursued.
Discussion and Results

Customer support business objectives were identified. Each goal has analytical
steps that must be applied to specific customer support data. For example, two
analytical steps have been identified for the purpose of optimizing revenue from
existing customers, including finding the relationship between features and needs
and matching the service portfolio to customer needs. These analytical steps are
meant to classify customers based on similar features and assign customers to the
product based on similar features. For this purpose, background data and client
transaction databases should be used. The formulated artifact of the research acts
like this.

Conclusion

Most efforts to improve the data mining process have so far focused on improving
data mining modeling, processes, and algorithms. There is a profound semantic gap
between what a knowledge engineer deduces from data mining algorithms and what
a business user pursues for profitability and business metrics.

There are two major limitations to an approach that overcomes knowledge
engineering: first, business requirements are not considered correctly, and second,
the business user does not have the technical and statistical knowledge needed to
perform the data mining process himself. Current ontologies of data mining are
generally focused on the modeling and technical evaluation of data mining outputs.
There is no evidence of a business-centric system modeling and architecture review
among data mining ontologies. The artifact of this research has not only provided
understanding of customer support business problems to begin the data mining
process but also provided the basis for producing architectures for recording and
sharing the extracted knowledge and production of a learning system.

Future research should focus on the prototype production of a learning system that
also characterizes the data mining process modeling step associated with any
problem identified in the research artifact. In other words, data mining ontologies
first need to be scrutinized, and then the mapping or integration between data
mining ontologies and ontology business support ontologies defined in which the
user identifies the problem and other stages of the data mining process can be
proposed.

Keywords:Data Mining- Ontology- Business Understanding- Customer Support-
Actionable Knowledge



199 Ll « opac o proto slo gy AR

b S9l50a1d 50039 ¢ JIF g e I 8 H (il i (93 9
S wnn (Sl 095 9 3 yod

=7 Gy oy ol 35S~ B el koo 5T —' 5 M Lo e
****'ﬁ u} ﬂé

R

9 oYl woils ek )il (nl (29,5 (s9ledls bap sl GLecabl jo iy ol e
P @ G g Jluwo (Lol .ol (oo (6 55 s gl (2l Wilgiy U ol lgl 8 s
o g cloy gl Jo 4 plgie galeols SLST oS 4 a5 (g i Sluidy oje>
Jlwo 9y ol 3wl Gz ol (ol Bud (g o (Sluitly 0)9> HU g Ip0 (pwlid Swd
o 9 Wloods (Lol 0395 (1] (B 33 b aalan @ yb 5l oyl (g piudin (Sl 0595 ) g’
bl arwgi (5o Sluly 0395 () g Jluo (owlid Swd g jo Sludl Hope S5 &
9 ool bl a4 e & (gruie (Sleily 0jg> U gcms Slual (Guind @i glee & cwl
S 0yge Sl el 5 cudled o uuls a2y 9 Lol ol a4 Wigdso (5)90 09w
Sl eCuled )0 Coml ol o luwlid (5, g’ Bus ;2 i gl Gglesls LSS (wlul
] 00l &3151 (6 o Silasiiiyy 0392 H g I )0 ol gmd  CRISP-DM (ggl50sls Juo

05315 1S ¢y (Sl )5 g I )8 (ol o (59lTosls 3 gulS slo 3lg

(6555 5 3 2 yie) ol eyt o Slblis andle olKals (6 ol 5 g pie 20Kl (6255 (il
ol eyt Sblils andle olSisls g sl 5 ppcko SilS Lol — Jfae odimsi
m.taghavifard@atu.ac.ir

ol et Sl asdle oliils g sl 5 < ppko oaSils Solial

ko sk

Ol ol Slblds aadle olBiils «g ol 5 Cu o ouSails Losils



ARR e b 59650013 (510 039,11 15 3 conS Sy U6 uwlis it (31 9

doddlo

5 Colo, oS Bua b bt g asl)d 5l glacgamms |l aiul (g pie Jlociy
Sty 390 5]l sbnl aly (ledbl g55L8 slajlnl 5 gyt b s pe glrools
Gho st B il 5 Sledlbl las)slid @ ol o)l s (g5t
Gil etal,, 2020)u5l65 5" o0l 5 (5 yiioo b 3890 ¢ y5logm bL3 )| 35 iy
316 e aigy oolaiul gz jo leas il slacgeme )l (g in gliy 039> o
ST Al Slaiiy 05> b s i Sl o] Coponl il i sla JULS |
@S e ) o e @i &S Wsd e (b glaiss 4 ol 5wl
S9 e S genS (6l (6 y5logm Culed )0 5 55 Zald) 5 (g loly s it CuilagS
.Goyal & Kar, 2020,

5 bbb ol B (g9g,9 YL mhuw &S 5l g ie Sloiy oje> slaosls
059> OlFse rlplh Wigdios Cgmome lojle ;o Wi Jpaze dxwgi g by
e iy polite 3,8 s (Ll 5 e i 5 & |y 55k Sty
U1 s il jekaie a0 cnl dlaiiiy Cwas &l anld galegs]
slabuly 4y calioo Lales 0355 99 2 laosls Jlod ol (g i sl Sy 9 )18,
el lajls sl s5logm 5 st

3L 9550 oIl 5 0l )8 (g e cold GlaolSGL jo aiays uils alS g (gglSenls
(Sl csylel ST a5 el sl golSesls aas o Wl 1) jslae
oals slaoll 5l yuils olulil g zlaul Baa L) uile 6,50l g Loian g2
0387 4 03,mS jeb 4 (gelS ool LIS Wz 2 0,5 L K SKuS LS o
Ll et § 1,5 oslial 390 5 ite b bl Cupe 5 ol il e it oty
5 sleols lapn o8l 51 AU (28 slaizo > Ol Geos SO S Gl
039> 55 eSS laanlp o iluosly Sl Sl lazgs ol Gog o8
D)8 352y (5 e (Slriiy



199 Ll « opac o proto slo gy VY

=l @glesls s (g Wyl AT B geanS )0 S el (lpae
32 @l G Cenbige @slSools GlaSiSS Gulply WS IS 5 00 s
5 olSonls Al pgai o WgnS S0 5 35 el ladd o L8 o8l ) LS
(3SL .€Cao, 2017; Li, 2014)cn! dlue o) ais ) g o) Liils 59,5 pas
IS 5 Aie) 1 (o085 o3 45 el oad oays Lie ools (sald lsie 4 golSosls
el 5 Glaal (bl gildas dlie pl 51 Lol Guaa o)ls (S gcunsS 055>
s J BB gglSeols (o SiSs S 4y oS el (g i Gl 055> (galS
ol gl gl Bl o0 438z 1Syl 5l s e i Gl (ol Jlgms bl
S8 sl law Lty nl j0 95,57 o lg (s9lS cols dllus jo 1, )15 5 S S0 g0 )8
5l o, le Suios
$0,5 bl ools Jdow anslyd o1, ,I5 5 oS Glaal g o aigS>
2,8 Llod ools ol a3 5 S 5 S slagsgasns olsiise 415z
05,5 Lo aols dow aiyl )b 50 15 g S ilae lsi o 165
9 WS (0 yetd S g A 5 055> 03l 5l golSenls anld 55 el ol cnl &
S5 dlgm> (60 1,15 ealz !zl il
Sty ojm Gl ialei 5 ol 3l lyie & ettt il ol 53
S e Silopstde o Blad 5 (Jrall e (owlid Fund 29 o0 odlitul (5 il
e oolid e K LS e 5T cal wiies (V) V)' gl (Gruber, 1993)c.l
o5 Ol 4 Ol e 0,5 sbml B genSTlejle 5 (sslSesls (ghslgaie 5 ozl
GolS Lils S o Sy espie 4 il oliabl Tin galSesls g
50 el g,y i () oS dllis o) azdi cpl Sl 4y Jgl o ls el oy
Ol i Slaidy ojs> ;0 BgeaS hluw ol g zll o S5, asll

D9 50

1-Domain Driven
2-Cao



VY e b 59l00I5 (5o 039 1 JUT 9 conS ITy0 U5 wlidd a3 9

G Aoy g Sloo!

4 9 Sl ygml, CRISP-DM Juw (sglosls alizes sl siglgain 5 o Jow b o
Mariscal et al., 2010. Li, )owl ouls baus gglSesls 039> ,o Jeall o lasbin] S
©slSeols 03> ,0 a0 Jow S CRISP .2014. Sharma & Osei-Bryson, 2015

OV USD) 03l 5 o0 (53l 00ld 059 SO yos a3 > sl &Sl ] 4y a5 ]

ol ool gusulyd Juw ) JSS&

g o0 (gl Al o pl j0 (gglSesls asliy g (solTosls Al oy 2T

8L Lolys g eols cuaS b e blee slobs wols (gyslans 00l S0
oiils @lS gl lesyd 4 fols S gl ooty acgerxe

sols 5l oles ools dsgerme sl sl a5 slacIlad &S Jolis t00ls (gjlwosls]
2gdoe plwl pl>

At Je S Gy B sl enls i Sl SiisS (6,65, 0 150)5 e

5 5 S 200 5l o Sy e 595 libac 51 iy Al el 55 sl
ool ools sl a5 0550 Blanl 4y 4 cdl ikl g 0,5 oy |y

sloul B o (5l ools Bua &dly ;0 .05 (g5lwosly Wb Ty Jow Loled i 0,5 Jllas

9 Sliles Joo b oged (b g (g ]y (pateine slapll Wb Sl Cos Joo



Cewl saro bli gl yls cgglSeols Jow oyl lee 4 CRISP Jow laims oS )
ils GluasT: Jlie ylgre 4 tooles oSS 1 o] ailos S PRSI LINCES IS IR ool g
d.do uL.; g Lgl..‘ié Qo; Sgdma g 5§.” 6‘)‘.’ 9> Lgtéé wmls o L: 0)9>
colis e slagls 5 Sl 655 k0 Baa b ol s 5 Al gla S5
SaS L glen jooly o @by a4 ped SHge jo dlus i dagaejls 580

HUEST 0550 slogaiejls 3as I Gliebl gly yends 057 Jo (g5l5" 00ls (slap ;55
peely ooslitul 5 oanl jo Jaw 6255 4 mms Glp 05 Bog 5 g S
Ol oils 455 59, 4 Ban b Joe 6,109S5 g aiwd Ll (gl ool b jeS as™ g0l 3
] 4..3; )‘)3 4.‘>'9J Oy90 U‘)M 9 Jls.m.’)Lo .‘a....:y o..\.md.j‘)‘ J..Lo L,

g S S Jsl 5B 50 pgas 4 CRISP Jow a5 aas oo ylis 358 9,150
S,l0 Gaxs dlali (6,5 peeal 4 SaS g pd S Lol o g

D305 s G9lS oold jo Cnlin )l w0 A (5y550 axlllas o (Y44 0) \Lg)f S

(Y US)aws oo a3l cnlis ) Y(_g..\.;goo) S5 69

(McGarry, 2005)cawslis cilieo syl oY JSi
‘5..430 (_ngua}l.M: SS9y 2 )5)-0-’ &m Q"‘ )Q ‘o)L;’;l Ojj.,c s blas aQ 4.‘>54 l.:
4 Bro 509 63015 i 50 5y o wals> 39 6305 ol sk 4y i

1-McGarry
2-Taxonomy



Vo v b 5900000 sld 059 0 U 9 conS Iy0 U8 cwlidd st (s gl

$Z95 4 Oty 5 |y ol St Gl sl decysgase Wb a4 WS e o)Ll
uble Jais jae (60 S

slaoasls 3, » lin e adllas (Ve o) 'ogkaals 5 S5 a JLSC
Oy, Ao 4y Cond 92 5 Hlonn dlie ol a0 plxl 595 cols jo Coulds>
"slezel cabld “ﬂw}, ‘YQ.:% e g g iy a4l Coolis dlie ol o o]
39 Ol 5 eatesse (oog Wl BB oo waz Tees Sose o
S 4y 0ed oaiyl J0 i (6,05 peeal Eel A willo o cpl jo 1y ogr 600, ]
A olal el sais &8l (5 pdy 9590 09 (592,15 (6 S o3lsl gl (Slogads (ST Loyl
sl 6,8 5 g 525 e olyte b ais Aty Sy & Loy 3 45
TS P e g P S A dw 4 dlie opl o colis sl Sl L os
ol (slp g wiiwd plo ools wl p kS cue Glaatld Dedos el (SSLD
g Lls a5 0392 5 g S cllas 8590 55 (LAl Con Sl Lol 0 b 5 65
b asls pl a0 )18 axgi 0)50 Glojan | cols 55 g ools g@d sla asls
- a3 Wl Sl 385 6 o3l g iy sl Ly e IS b IS (om0
b g5 ols sla g > g gl padi § (wlids gine 35 (Sl ne p (e lo
Solom A 0395 & Ay Hlo 3 Lo el (pl a5 Ll 5liaies oo )15 L0 e
ilos gl Clus 4y cod aws leaa o) oyl lddocs

5 o bl Gle bli)l b oS e W (Y 0) T oLKen 5 selllS
SnlB e ejem Al (9S4 LS 4 ks ggynl 5l asS lag )5 slasiedddle

1-Geng & Hamilton
2-Conciseness
3-Coverage
4-Reliability
5-Peculiarity
6-Diversity
7-Novelty
8-Surprisingness
9-Utility
10-Carvalho et al



199 Ll « opac o proto slo gy \Alg

Ty GalS ools a3 L 5 uils (S LSS g4 A ol g oo dboul (g5eold
S e
Bl 4y g aiS e alS 1) Liily g g pile GS0g3 w8l o :Sees —
o 5 25 Sgm ]
Sybios S gt udle b S iy (il it ool 53 Ssprans -
D zlminl S gogume dlaws U cvl g2 gien> slad rals Gus
Sgige gl )l 5L el 2 Bpo 2315 050 cnl 53 s gtws -
Sl anile (SAES 5 dphe e aS wiled il Sy lotil s Il 99 s 5 sl £
5 Sz o)), slS eols wnld s ool )5 s (S LS s 386 s,
S SPB G w5 ok |, Y(‘L*g‘ 0P8 poghe \Q‘)Li"-‘” g ooly VoA o al ol
2 ST il T la Sy 10 jss a5 098 oo gl Finl (658 preadl gt SG
L 5 Sl o Ty ol 235 0 odaall st (g 3 95 sn o |, o0l ol
ool sk yo Solinl (Shy grin pb b (6 i Cugas b Mie aiins calasis
2> $9 bawgd g <3L ) (e Lol o
Wilos )57 o YoV U Galizes S g oVWlie (b jo (g9 o)) Se 9 55 (Y- -V Jlo
aS > ol 5hases @l > oy ol gl g anles (e g5 odls yo 1) yog 30,8
obe 1, D3MT (g5gdgaie olS el aily SolS Lasma 5 dine 059> & (39 63,05
S9 0als ;o Lo 039> 5 i olo muolil calies olal jles slavglio V Jooo ayles oo
A o oyl |

1-Ras et al
2-Action rule
3-Domain driven data mining



VY v b 59000l 512 0555 U 9 oS STy U il a4 90

(Cao, 2010)55l5 o0ls aulalyly 95 (GuudS Slasl Ao 1 ) Jgu

bo o35> o o5 s
oois |, s > (gl Kol ;o513 (saiedisn 5 ool WS e a5 |, 9050 00l Gt
AL (o0
ol S 4 e > ou il sl pi 580l g s sl Soa
Obe Ggalyem ledbsl § b ools 0 iVl g (oS 5 0 yzme ols ools
holss 5 osigd 1S5 iliiee slo oS ol Al
s Sl o> g5k
Sl ol B 5 Sealiys o Jas 0 iy g 3 sloail B 5 o Jas | oolitd SllB
5 S b ke el sty Gl e oSl R T
s > sl Slogian Sl (o S b ol
B el 5,15 g S Ollanl o azllas b a3l k)l

ool 5 imled glp (ol s 5l oolitul 4 D3M (g560g0ie 2] o s jo oS
5 5 S 5 sl ol s e e iS5 syl 5 S 5 S Sl 5 g5l
"o 3k se SlaSiSs 4 DM (s5glsata izl 5l 5,500 (250 58 (59 05 o0 95T
(Slojbe @l cGlojles Jolse Glaled gl |y (oolid (o (siige o1 55 5 9300
RSB Gaiedion 85 50 i o0 sl hiled oo drogi 09 (ils 5 ) 5 oS L
Sl i g Ll daygly qeeplas o) 4 Wl go ,l5 5 S 039> (" S o
oimles 90,5 Jaw ) o)lae cpl lei go e gmlisds w3l oolainl Lol b o8 o g
Ned S S a4 golS sols wig, po 1y ol gurdal g ydd £95 b o g Ol
wsly 5l gamaib 5 (Ker Gld ST VO pwyn Gl (V) ) )b
23 o sl (IS atws aw yo Ll )5 sl colis 2l sla el
S n oozl 1) Tl 5 (5555 (slagl; o olacSaSs -
S e ool T ganai b 5 e B 5l aS SlacSoSs -
S oo 03liinl Tl i ot 5 sl I o5 oSS -

1-Query & Templates
2-Templates & Taxonomy
3-Taxonomy & Ontology



199 Ll « opac o proto slo gy WA

59 el Sl g vgaome Gioled by oyl vg2s ol Cosgae A (ol aws o
prdleyd S L..,LQ., 5 Wlad Sl B slapladl loe 5l Wlgs god )5 )lg0 ST
Codgaze o Jgl aiws glacusgase 5 oodle pgo wlws yo cwl lgds dalbgy e
oz ledbl b jils ol dgpy pae g puplie 5,550y j0 and Cob I 5 ganadl
09 b dlluse S (59, b Ll sl Sli> g Gollas Sal) pgw aiws 0)ls 592

32 55 yaie By o

(Sharma & Osei-Bryson, 2015)ssls sols 38 415 5 camS S50 58 ool 1V S
5155 4 ) 5 S Bum i (SgKr 4l 4 42T L (VVO) g ol 5 Loyl
S yre Blanl G e 39 sl |y (2SS el 00 s CRISP 560500 0

igles oo

1-Sharma & Osei-Bryson



14 e b 59l00I5 (5o 039 1 JUT 9 conS ITy0 U5 wlidd a3 9

Gl Siglgsie o sslS eols il gile pread ) Cule gl 5 (V0NY) ]
Jlis & Gime ol a5 ol Lol s canl 65,08 iy zlmeil lSel ams oo
55 45 D3M 5 S5, 4 somme 8l b el 00,5 08 1> 5ol 00ls (5lgiie 45 e
3B Lol adds (6,05 1550 pas ;3 (59923 69,15 45 3 (g Ol e s leioe (B yme
So Al g0 po 1) 60,8 SR o Gl se el A el SIS g ST S0
95 son & e &S (G5 50 5,1 g S (S yo 5l 028 S Sl ys (g5lS esls w8
L ohies g ool 1, ol cnl 5,8 Lo 1) oyoer 60,5 Slst dub w9 o 03l o
5 6955 03l 45 ysd sim nleiee ke |l gslesls e cod (Y4)F)
S5 S (g sglS ols sl pled (29 (05 A Bua boje 65k
P& Slredg bnled Geogi 1) 05 69,8 Wlgh ye a5 2L, 56 5o ole b
aiuoly ;30085 @ MalS 598 0,90 90 18 a5 el astine yg:ST s 0ols CRISP Jow
i baiyo g
S anly8 50 )1 g S e S0 5 el Coles sl (g on 1) 9,509, A
5 olid (et p e 9,Sas; et S)lge e SVl 28,5 IS il
Goa b 55 (Vo V) Clobis o ussnl i, 2014) TS b e S e 3,504,
A5 SeedS 05l Jol aiiS oo ke 1) 0,509, aw (59lS cole wnld i il g
OB 53 b Jolas cnl iz oS ol | (65l5 ools Jolpe b 05> (I 5 o )lgen
35 5 ol oy el glallas b olpos py (o sl iy o2l Lol el ogllas 055>
pgo ol 18 oolatwl o590 loass 1)y ple lo i ¢ uils Lol (g3 cod a3y
039> 5o p &3t ol sl 25T ablei o a0 |, D3M (g5elsae 5| esliz
D3M (s5eguite .ol anilas 1) (6,550 09> 0 oolaiwl Colbld 0gd o o (attine

@ Ol wd s ol 4y Sl S pete (olE els Ko 53 39 )5 2 ke

1-Dahan et al

2-Proactive Data Mining

3-Case Based Reasoning

4-Work Flow Management Reasoning
5-Antunes & Silva



1749 QL’WU' ¢ (PGOE o piiko ‘;lbu&é;).r

\Y

)“ oslazwl éjiij) Cpo 9w Ms)f )Lig [KXC9Y LS)i.’.Q 039> 4O ‘) 039> 5 u».:‘& t51'>‘)
] dsls oals B GmL.w G..W.Q

31 ool sloaidly duglio Y Jguz

%) Al gg0g0 Hlass! Jle LR VwepY)
a2 o a1l (60 )15 il sl (gl N GolSosls 25,5 9 (59,0, 4 0,Lil V448 OhSer 5 2y
bl 3 el S sete (ol o8 Sy 0 B o b sl n)ls s gl sl (236 Vaay 9 ekss
59 b g0 plxl Sb 3 sgSesls Jae (g3lwesly JEIPO BRY RIS OOV SOV L IPCIRIS | Uogeolges!

e el B e SIS ululy aSIl> pladl 1 ol jealudes
S5l Az oyse b eSS0
a1 s 59569, e by @l sloges S esls slo 2,5 Cunliz sla sl oy o5 Yool ES5Ss
U
Sy 9550 ity o)l G Sl apT iy | sslSeols oz B nlier slaasls iy \Rtd 5SS
599269, Gl 2U,l sl slogads Lol ol Ogdeala
s el &l uils
3 059> IS 0S4z LS sl S Gyl AR 5 38dls)S
olSosls unl )8 BUL e
A S ale (53lSonls ol wi ,oX S s Le Wilos )57 s () Se g 505 S Alie bl ARV Ol g L,
e s (S S Dyg0 & | 055> il
QS 4z LS ooy oL b
L Lis 039 4y Lo 00lo (gglSonls 5l ol s AREY S5
)5 puils zlysenl Bas
2l gomaid g bl g 5l eoliiul GolSesls sl 6N ganaiws aslsl jo i ARRAY )b
el awlis 4 s lp solSesls slaSuss Clda od sl jasls Hlaie 5
Cal 00 )5 dogi 2o slaasls
Sy paled lp ) gwlids g 5l eslaul aulyd o S S e arg pac Y f <
03,5 drogi (60,5 uils il o 5 S geuns el 00,5 0Ll gglSenls
o
95 SLSe p Alie Gl 5l )iy B )0 bl Ko b B geens 550 56 L3 fogexs AR g loylo
Dy ge 485 SaS cwlid Sl WIS o owyp |, CRISP-DM Jue Oy
LTy Las o35> (gslSooly jo pulids st 3l onlazul GolSesls ()5 Slles g 3lupsrie slp (B YeAV-Y. A O)Kes g 85

Caol 00 5 anogi (68,18 uils gl sl Bas
POl ] patie g S Rl &5 IS
2,5 JuBo gglSonls wl 8

6o )5 il zlzeial Bas b Lus o5
il s o 5 Sldlsy Slaso 51 ity
,\.\S‘c&; LY )US%MS 9 ‘55[590‘0 o

. “u . wu’ w},,)
33 L plojle asibe elazzlomyy S L8, (i L s Lo 4 G
S 090 0 dsllas 4 game ((SlasST olFaus o .l BlassT o SO asly cons

el (SLasST oB e il Comdee oyl 45 09,9 I 05lo 1y 0 o Al 5 £5050




'Y e b 59650013 (510 039,11 15 3 conS Sy U6 uwlis it (31 9

ple (oulin iy, 5ol | (2lb ple ) ool (3aisd () (lit g, it 0
ol el T Slegias (5 @ g olml ,s o] slads of, @S g Al Sys o oL
SIS Bl ls Wl grae S (Gl @l e 1ol Hlate 9 ¢ mlid b,
P9y s e ol an ¥ egaiod slacodlad Slaie lall dses o ) e cojle slad
(Hevner, 2004) &igd oo b)) 5 a5l cdiges g

0557 S gewnsS S0 o] S8 a5 el sals &l g, 5 Jow asddllae ol o
@ 09bon Jeted 05 GRS RiS g gslesls alue o (sl (g Sloiy
lBle s Caro yo tie Sltis oje> (S b alas &bl lawl sl ol
et ssl SaS 4 &5 wighse i )9S hlue Liale a5 Lol oalis
5 iloas 4l adsl gatas B 0 5 wigd oo alulid wilonds 23 eyl gslosls
Sy GSlatiy 059> 1) adgl gian Ol b Cunl oud 590 Lad o Slaslcamy o8
SeS @ Ioaze ol Egan Al Cato SO a3 3500t B o g 0lo o ple & jg0 @
el 5, 15 plazrl 5 o0l 850 515

5 oled S side lao syt Sliin ) lanxly Sl ot G55
Wlios LMol wlie mlo ¢ l8le s o sl o Sbas b g mine cudlye
5ol Gam ilens bl 5l Sleas sl 5 Ss,iSI &ls wile
ol o GMbl lapian 5 Dbl (58 slaanl s Esl mlo (nl Sl
GBS g blue Jo lp g9l ools 5l oolawl dduds g die) a5 Cuwl 00 S i
3,0 092 (5 o Dledbol 5l ggiie ools GlaolL oS 1o pl jo el 00,5 al 8 1)
45 g, 0018 oz g ylie Al 40 09 e 0,3 o0ls Lo ] jo diljg, g 4 aS
] i 50 el 5L 0,90 00ls Glaol L 5 idle (alS g (galSeols (gl

s 1)1 a0y 1o o,Lil 0500 5,5 slaaxly jo Jlo b JElas 5 5 ol
5 S G LIS 055 Tee 00 S 5l 5 Wlosg (5 4 Slatidy Cwas
5 o Sriie Shaitdy 0js> 65 Jlee o b Lubul g st baosly cnl o (st poe

1-Design Science
2-Artifacts



1F99 Ll « pogas o pito o gl \YY

Slp B o, Kal, «ll g ools slaoll slvesls I oolaxul oyl 51 g ails I8
Olnse 9 OB 53 5158 A L ggmme ;o 0900 )l (5 2t Slaiidy GloaSls Ssue
D plxil alae (g (Slatiy ojs>
I g dlune (2 gui 097 (g 5Lwp oo 9 Guiid dn>liao S lguw s

VY Ggmlo 5 Jod o8 Conl G poi Al 5l onsasdndy s il
CannBgo 5 adsl Condge ol | allae Loy T aisls &, "aledol L5518 5 ,Sas, (polosl s
Sl S |y by (r 553 5 s 45 1o Shac | slacgarme 5 o
9 R e (8L Sl p 92 gl (S lae S silB 6555 cnl el aiilo oo
wlad cads 0 aS s sjo a0 ka5 ae Sl 4 alus adgl Cosdee 51 365,50
B i e iyt 4 llads iy Sl 1 aslyige e |, s
.Schoefer, 2015)

Sl s 4 o oo 5,1 5 oS s plules Jlos & ales (g05 56
0gdll Ujygo 4 Wlg o oal gl oS Alus CuaS sl (g9l ools (g0 8
(YY) $l5 L, 2017)0sS Slo 1y ools slaolSl 5 iils cans calises (slajle ol
Aild go 3)lge ol o 1y (ggSenls aiyl 8 5l alol> 29,5 by o9 (60,5 ol
b 29,5 9 Lusgame luw Il S )0 w9 o 3l ulSal :lluce 0,50 0
E9 9 L olg ol (Ll  Sazms 5l S0 Gl g Gas 5l oSl 100 8,50 40
o3ld ey g
5 Sl (gloixl  Slojlu ol 5l Lo Sy ol 5 Gas 5l oSl i oo 0,50 0
0018 g alue 3,90 50 Loyl O Lelas
oud bl laee g ools e S0 lp a5 Jow coldS 5l Sl e 090 40
uw
CRISP-DM Jos ,I5 g oS S50 56 50,5 gewsS Blaal s sl (Y +A) Ll
S e e |, o o
B geeS Blawl gel o Con glwand gl g b 5l S5l eolaiul

1-Newell & Simon
2-Information Processing View



\YY v b 53050015 51 035 11 J15 g oS Sy G (uolisdh s s guli

B g Blawl fpaas gl Gan o,)b)0 Jlgw sla als 0,54, 5l colawl-
O ylewl Jaw bl 1o gl a5 5l oo Laxl Blaal b5 )1
s VL Gl pes 5 pom 1S5

25cn b IS 5 S e ol it 2905 sl baplS ol bl 2

T ylby

e 2,505, <l o3l S5 asile it (slaSs Satbge Glaylne 5 S g Slaal s
3,5 ooliiul Blanl yusd sl lgiee | Ba o)l

2 55 Sz gS e 4 dllae 4325 pe g d> Alas (2995 Slag 3Tl 5 oolanul
ool Cadge o 7S LB 1]

S (S S ik adie Wb B geanS dlles g5 g s g 55
N5

S oS alae 5 Blanl Loluly (2ils 228 dlee g55 | Cuidgo sloline 5 lanl e il i allue Gy yas
O3 et

0978 (pga )3 (&S prendl Gom 5 b asie dlis Jo Sad anl)d oSl 5l o
JUsl o st s a5 Canl b o ol 5o el )] om0 bl g 2l sayay Siales
s il 55 e i 51 5,5 oo dlice o 5o 1S o S oMbl slins
Siedges sl (SLT iales il 43l Sgzs b 4l Sen sLad 45 golS ool pgus
s J> 10 pe o8 6l 0305 5, geens alls it s el by ccand
g se (A

WA 508 O 5 b aslas SYlew bl ol s

ol plaS S slocedles o s piiio iloily oj5m 0.

Fes] plaS o] Slaal sisyiio by ojom 0. F

fligd g0 0,030 loools o7 d> (s iio Jloiiiy 059> 0.1

1-Value focused thinking.
2-Goal question metric.




1F99 Ll « pogas o pito o gl \YY

200l Jelod slapls Cunlige «Boe 2 4y G Sl e gt lulid (gt

..39—34&Mm&‘ﬁjjkg’gl@i)os09&‘5’46&.&46&00‘&6”
S senS hlae 4 bazsl cpl how o o alas gloatil 4 an sy o

0,5 Jo 1y ] sslSosls glapy sl S8 &y Gl ge 45 (5 (Sluiiy ojs>
Oﬁ.m‘so o)Li;l

&l 0ad g SYlgw g CRISP Jaw wloly [gews Sy dloal 4 asg5 L

1 5505 b Blaal L3l ey oluli 5 IS oS Glaal ;5 505 (ol yu b 4>l

bl ¥ S ol (55t Gl 0592 50 Sy9logm (im 2l b)) bl
Ol 1y gslogms sbml Caz yo R0aSy b Glaity ojs> g calize Slual

.MOLSA

(9708 B aue) 659189 Cat 0 BT (3l BLS,l g (5 yitdin (Sl 0392 Slual :F JSs

A gy g Laxl il G555 b aslas (25 @lll (ol 4 Gaew; Glp
C‘).?Lu.u‘ Ulf)"‘} Ja.wa.a o)l.w| S)90 LgLQ[g.a R &)fo.xf LQ<\-A->'L‘4-° 6‘9—*—7’-" 4*15 o



YO v b 59000l 512 0555 U 9 oS STy U il a4 90

Jol OB 53 g 5l jo50e Al (55) 2 2l gzl a0 V0 ww pad 0 s
DL 1 50K b (st oty oj chlise Blaal oo bl 458 cul 0,8
S e Sty 0j9> hlue (colid Fnd (908 2l Bus Sl 4 4z g b oes s
ua.?u.»...c Lmu,u)ls uL..o .L:.:‘j) 9 Lmuu)lf as w‘ 0y ) Aol L)"‘ U"?"\" )Q ‘w‘
Ol L)l s it Slatiy 05> Slaal 5l adsl egeie addi G F S 090
Ded oo glyisl o5 cpl blee oyl Gk 5l aslol jo aS conl Claal

S 0 el G S 5 13 b aslas Jolbs F JSG cegphe aiis aS L]
Sy 039> S5 @ prend LB 2l 4 el amie bl 5 Sloj odgume
Sleidy 0j9> hlae (9 5 (sogtde ALE (nl drng g et Slp s SN
A g0 g 0)9> (pl Olool s Ls“"’u*’)*’" FB g5 eols SaS 4y a5 (5 iin

Sl sk s ISl U5 Gk 5l S (ke g Sldl s
o) dawgs Lis 50 0gzge 0ol sloelSGl adS o S S an] « JISl IS 68 ol
sl Jolbos> = ol Jle 0o @)b 03900 .l 9> yoige ol (e
Co 48,8 e gl LS’L°) 03b Codgaze lgie 4 VNI LY. Q

Ls e peolas olulid a5 Conl pl gz (6555 ;0 Oluol j5,0 &ylie 0925 e
4 e (Pl Bgcns S) (owlidgund Colo g e Slaidy ojg> )0
oot 4 olet 63Vl laebl b T 5l e B 05500 JUis Good Ban (lsie
25 plps ) ¥ SS

u:l:..;‘..s C‘)—"'—*—M" (8 b LS’L""""‘"’ 039> 4O 63[50.)‘0 Sl Sass ‘_g);)ls.g )l RV
S SligS 4 Sl (i )3, 9 b Sy egas 0 had e 0olo slacll o Aty
L s Sedbl slag,qlid .0 Gase |, F o ogpe aliai 1o o)Lil 0,90 Slaal
(S i drwgd § (6 pliio CullagS o g pidio plolid Bon b g ie Slasiy oje>
.Gosh, 2018 )uslasl o s

Kracklauer )aslos S 53, L3, a as a8 ol e 51 oo Jolod 5 axien 5 jslagu
(EADdiws § SR (¢ oo Julow idu 90 4 led o |y (6 i olulis @t al., 2004




199 Ll « opac o proto slo gy \Y#

ssloge lagisy 8l g g Jold Bon gyt Sl 0 e (gt
e 4 Syt gt aS > o Cul (gt sla Sy oSl G,k 5l g yiie

Lol alie gl S )l 5 2SS albatus 4 by S gan i
STtk e Skl plee Gllai lie (Sre 4 500 ol i pido Cdlg
Gladal 0l Cu ez (6 e CuilagS jo el ool Caws 4 Jee o axsil 5l gy
Ngai et Juziws (5 i CblagSi gulS slojizn LIS S pae g (65t (5,0
s, b i, el wpiie slio sl glaasly Lol ol s @l., 2009
e 905 kb g srido Culd) Gliee Jiorie (g Sl il (o

9b s plox

Shakols aalys (al8l Gasb 5l soglogm (talidl (s it dnmgi 3l Bas 15y o daws
b Ll Jpamo g slecus)d Sl s ie Sdojlis )] el Eul (s
del)s (it s e D03l (5] Jelod 0gd e plol Ll cal yo (gt
e Ay heyd slacus s L= .MNgai et al., 2009)s i S5 5 lejle Lalls
Sezge Jyaze 09 b g (55 Jyame s JooSS sl (g slagaieils sl
el ] o ol Cgm jo

(Gosh, 2018), s yine Slaidy 0395 30 FleMbl v 5,9L8 (5 15,10 Bloal :F Jguo

t_é‘.ub d - n . 6 P ‘S'.L‘“m
S S (§Aaws

S e (5l0l8g 4ol
S i3y Sl
S 05 Ry p

S e Daailys 3| Jelos ity
s Jyame s s b el




YV e b 59650013 (510 039,11 15 3 conS Sy U6 uwlis it (31 9

B ez 50 BT Gl Syl 5 (5 i (siloidy 0592 Grudled g Slanl: 8 S
(9r0y Gl @) 503 )]

Gk 5l sie Slatidy oje> ) geS il (B SO bl el
S 5 B sl S 3ye el SloplS 0tz o LB (glSasls
GlSoals 039> 5z 510 Jado 4 o, glp Sloads [S3 O Jgaz j0 558 Slaal
c o plxl 2al O ge 4 gglSesls 039> 0 T L A las ol ol
P A eduw s9lSesls 039> 0 3l Jlaw g0 £l amlas o
15 S35 0,5 (o glulid 6, g Alas) cly gslosls (glacsuss -
S o S o dllis o 4y 3 SiS o oSS Lol (gl 4 AigSar 003l SiSS-
@ls Lol 9 o ol g j550 p93 0003 b @ls (Jsl 003 b (il amlae plnil 5l o
S 9l g 9,0 pogw 0> b



1749 QL’WU' ¢ (PGOE o piiko ‘;lbu&éj).r

YA

(9 )y, B 2dn) 5950010 Blanl g (g ko (Flacily 09> Blanl Cl 10 Jguo

3 0y90 udd sbapls

Olie sl o o Sy (e LU 280
Olside b (floas dew Gl

Ol yion (goipdis

Ol yion b ol Jgame Gllas

Ol yion (goialusd

Sl yidn b s Jgamme Gollas

CodS Jgame s | Jool> sl cppases
Ol gamatas

S Gy b S Rasy hledl St (i
Sl b 5l ol yiie a4y g0 Lel

S e & 020l (Sl gy (SATNS
W1, Sy g 1] Glacs,8 8L

S i 43 00|, Gld s gy (gATLS
Sy slatun B (2l

S i 4 00585l (Glo s gy (GAATLS

k:a-ﬂ»/J}.d}ub Sgue ‘_glbc,..a)é u;-sLl

S yinn (gilidy 0392 30 (5 g Sub
8 Ol il ang el

S Gl s 51wl

)&&ﬂ) OO% cab)‘_g]......n w»/dyw S uL“L’”

(8 s 4y 00348l

(S yin b bL3 ) o9 s o il g, Julows

iy sloan e Ll soe

(g SoseS homiw) (S e (51 (Slo gy (S

(G rin Soloy Sl 6 i b bLS | cogis

Syt s oball Jyame Sk

Qe o LS 1) 398 (Judow sloplS 51 S e i £ Jgos

(9300 @i guden) Judoxi (sWoplS o gi i Jgur

lie sl Fhg bl p alise glaeg 5 ar (b it (Ganatws

alie sla Sy pulaly i sloog 5 4y Jpame sloali gaiatns
alin slo iy oeloly b i 4 eaball slo g (sadiws

25 b St Jlo g (g S8L )3 0925 85 (oga cnl 53 sl

i Sl Sy oololy canlio Coasd] Jyame & (6 ite o]

S5 Sl 88 sl (s e 4 lin 5 DR CwnS Jpaze olais
e 5l pliebl (sl 55 slaan jo b Gl 5 (5t 5l ol aelys (pass
CeadS] Jpazmo S g

G e S5 Jlatml

S 4 kel Sy Gl olaidl g g ite Jbo Lulps L)

T s i gapls

Ol e Ganaias

Jyaze slapli (ganaies
g o (Gpdiwd

@3le i Glagmgrm lulis

ol iie b Cenns Jpame silas
e Gy 5l 6 RSl

S 3l Jeol> .\.Jﬁ oSS
‘-‘“’»/J?"“

S G195, Sl (i

S e 4y 03 Lie]



Y4 v b 53050015 51 035 11 J15 g oS Sy G (uolisdh s s guli

5 990ss Syglaer e Glaidy anl b (b o5 gleeols amlas mls ulul

Sl ol Wt se aiild ol oy Slaity s sdie slaald Koo 5l
wile SSLAeS A L SSldlener Sla Sy Jold rtio (Hisjiy sloools
Sl abgye Caio (S5 sl (oldlix CuaBie (Jad Wl iz (o

csmlg> )0 oS £5 (g

Jj..a?bo &:A—:—Q-Q‘GJM )‘ oolauw! LS‘L‘”QL“). ‘J}.am Lngk;j'lﬁ asle u'/ﬂ"w L;Lmo/o
Sloodass 6§y 6..\,,.15 &Lm&q‘} 5o Jya:u Comotd 6§y L;yam Ao yO
Jyame il e o oa.bralzd‘ Lgl.@s}h»si})m Jgaze 59, p oad Jlos!

5 Sy (Slatiy 05> 3 ()9S B o i lp ade LAl Llow slapls
el el 5l LSV Jaam iyl S el casie gresls g, i Al >
AR (o0 ULM.: ‘) S i LS:LM Ly 0)9> 6[.%00‘0 »

(9100 G 2ui)g )iy (5950010 Alluo S (5 5L 5590 0015 Y Jgur
Lo y90 o0l i splE

& s (Gl i (sloools Ol e (gL
& yion ST sosls
Syt S5 slaosls Jyame slo ali (gonaias
Srin Jyame sosls 2 s gy (§MnAIwD
S e (ST slaoslo 3oyt Glogmg s plolis
G 1515 glaeols ol b cwaf Jpasme gl

& i (Slaie iy slaosls

S Jyams slaosls Srmde G35l S sl
S ydeo «5“\“")‘)“‘" slosls

& yia Jyama kool S Jpame a3l ol el ps rasss
S ydeo «5“\“")‘)“‘" slosls

& yion ST sosls

Sy Jpama slaosls S SIS, St G
& i Slaie) i sosls

& in 2515 glaosls
& s (Slaie; i slaosls S e 4y (o)Ll

& s ST sosls



199 Ll « opac o proto slo gy AN

I, CRISP (g5 asls Jaw ,5 00ls g )5 g S )0 31 condasl )| gulis & a> g5 L
ol &l L3 ggras LB o g5 oo

(3500 Gz’ gan) (5 yiudno (Sl 0392 (61 g oo S50 € giuaao 7 S0

Dile 585 Sp0 gl o,)lS il gzl ad o)lil S &5 sblen
(bl ol il L 0392 40 Lusools (gglSeals 51 (gglSonls 4 oSS pss 5 45 gecnS
0357 hlae g 0j9> Slaal wjem (Ul b (il (uaige bl Liwojo sslSosls 5o
& sl pbml g giludas Jolie (b 4 pladl oje (nl Spo b g conl azlge Hlaie
bl 5 e Glaiiy o3> BaomS S0 7 IS4 goras S o0 solSosls

S (g0 SBlad | 0j9> (nl ) 9,0 A



A\ e b 59l00I5 (5o 039 1 JUT 9 conS ITy0 U5 wlidd a3 9

G5 Al g Cx
Oz ol g e ST gcaS gaiedgr cal Sledlbl 5l asbca) o
Glose )o Jelowi 5 2led )8 bawy SLLIS laul 5 (b el suld Gy e
5 ool sloolKyl 5 ails gl il deslie ateie olaypl b Glid o eabazd
).:)lg .L:.wa.: 65[500‘0 ..\.ul)S O).a..w...: ulin‘ 6L*-*-° a )...: w.’jj.wgﬁl.w Q)ﬁ.ﬁé a 69[500‘0
9 Lg)l-o..to B aS el &9 69)0,.“.: (5)159;.,\.“5 JJLA.M.G 9 éM)b IRV u,uL..u‘).:

(A1,2017) el 00 )5 hled w5 s |y seiann b g SG) yui

(s9lSoals (gildae dgn p 5SU (gglSeals il d ven gl L W ST
m] L)L“A (G ‘5>L~.:.o I ASJ o 059 ;),o...a 6515001.) 6L¢fb-*-’)5§-” 9 Lm.\.g‘)ﬁ
4 ) gemnS )5 Azl g S oo Ll ylSesls (slagm )61 51 (ails wasgs
)l 3529 S oo Jlis |y, g slo (el 5 (5 ygl00m

Vol 0,10 0429 odes Cudgasme 50 Cowl Ll cwdige poade a5 (60,504, o
8,5 s o gglSenls gilidan ;o Cds g Coro (g 4 S slasuinjls
Iy g9 eols al,d asul sl oY (slel § (8 (2l (6,8 9o )5 (Lol 5 Wigus o
5 logas (ggSeols 09> (A8 slo owlil sin puzpe ojla was plxl 0>
o..\...’l’:‘al:gr_i‘ LQL“gs“‘)J'.’ PR Suaw. ;)M 65[50.)‘.) <5l-‘°‘5'.>5)-'5' 6‘3 @b»‘ 9 (_g)’LM.I..\.o
Iy Sleis o> ;0 [ geS bluwe Spo Lo a5 & S0 gaiian .ol ol ovmline
5 Sl g (5 lors gl gl die aSl sl 00,5 3ae (gglSonls vl )8 £g,5 sl
| oé; p.mljs )_..: ‘) oAJ)leJ LS‘“M s.\.a.js.: 9 OMC‘)M‘ LJ‘“"‘Q Lgﬂ..\faj‘)...m‘du
7 USS gaias peolas .(Gomez Fernandez, 2004)0il (6,8 w9 g dxwgs JB
057 OB 3wy eedlio (59, » flax! Yol daamlas plol 5l aST > ol Blal
bl g odd o) p pealie Slile SEST Slosl j9ye 50 LG g b pll Sloiay

o)l b il g9 e o sl ploeddl glls wlass 5SS 059>l guly Lol



1F99 Ll « pogas o pito o gl \YY

Bl b srtie Shaiidy 0j9> 0 A5 addg Joe 5 ) g Jobawe 5l s S IS
Conelr yie Slatiy 0je> hlaw xS UKD jo Wiz it anwgs LB ol
501y 095 ol ol wilgs o 09 Lasl ool 1o a5 saya dlus g5, Lol o ls 524
ST )3 g oad hypad iz s Djgo 4 e 9 el patiie )l ddgs Joe
larl 5 Slool yore b # USE gotas Slbls,l 5 pedlio a5 Lyl 510,65 L5 olulo
oi5> lajre 5 O Sgame x4 Ol p ($2 A ke el oad ol (55
o 5 e ol ggran ol (Lol Bas a6 i Sl

.oa “ . e - \ " . ol e W - -

45T Wgd 35 yeko o SOk e So ol p Mg p Wil e ST Lo iagh
s P USS geian jo oad olulid alus ;o b o e gglosls anyl s giludaw pl8
Cds 4 gglSeoly la pwlids dwn canli oo lanl (o Ojle 4 WS o0 aduie
st 5 $gl0sls (owlid Fnd (o (S b g CBIS (s 9 Wigd (o 2

9 05 o0 Olge |y dllue )15 1 50 aS 00l iy o Sltiy 09> (6,15 g hluwo
el (65l ol g @l olgiinn BB pwes jo g9losls 0l 3 s ol se

e LSS (398 0w ol e bawg oadiglFul il o)l e
sl asls 5 bals wluly s ally o .. ¢ MCDM ANP AHP sl
J“"° 0o L5‘>)'3)l'§ 9 W"91"a"’ u‘r" d"‘wﬂ"z’ 9 ")"’)'Af )‘)‘9 ool S50 6)9109"‘"
s 555 nl 31 Suy aws slpinn 1) canlie ) Sal) 5 00,5 (6T 05lasl | oadz! Sl
99 w5 5 rlale s CuF (GeS)0)se e D)ge A b (358 0T Ol e )
Sgdicn e Glaity 09> ol CBRY (slapi 580 & (398 sleriny

1-Prototype.
2-Case Based Reasoning



\YY v b 53050015 51 035 11 J15 g oS Sy G (uolisdh s s guli

References

1-Adhikari, A., & Bhattacharya, S. (2016). Appraisal of literature on customer
experience in tourism sector: review and framework. Current Issues in
Tourism, 19(4), 296-321.

2-Antunes, C., & Silva, A. (2014, April). New Trends in Knowledge Driven
Data Mining. In ICEIS (1) (pp. 346-351)

3-Baumann, C., Elliott, G., & Burton, S. (2012). Modeling customer
satisfaction and loyalty: survey data versus data mining. Journal of services
marketing, 26(3), 148-157.

4-Cannataro, M., & Comito, C. (2003). A data mining ontology for grid
programming. Proceedings of (SemPGrid2003), 113-134.

5-Cao, L. (2009). Actionable Knowledge Discovery

6-Cao, L. (2010). Domain-driven data mining: Challenges and prospects.
Knowledge and Data Engineering, IEEE Transactions on, 22(6), 755-769.
7-Cao, L. (2017). Data science: a comprehensive overview. ACM Computing
Surveys (CSUR), 50(3), 43.

8-Cao, L., & Zhang, C. (2006, April). Domain-driven actionable knowledge
discovery in the real world. In Pacific-Asia Conference on Knowledge
Discovery and Data Mining (pp. 821-830). Springer, Berlin, Heidelberg.

9-Cao, L., Zhao, Y., Zhang, H., Luo, D., Zhang, C., & Park, E. K. (2009).
Flexible frameworks for actionable knowledge discovery. IEEE Transactions on
Knowledge and Data Engineering, 22(9), 1299-1312.

10-Carvalho, D. R., Freitas, A. A., & Ebecken, N. (2005, October). Evaluating
the correlation between objective rule interestingness measures and real human
interest. In European Conference on Principles of Data Mining and Knowledge
Discovery (pp. 453-461). Springer, Berlin, Heidelberg.

11-Charest, M., Delisle, S., Cervantes, O., & Shen, Y. (2008). Bridging the gap
between data mining and decision support: A case-based reasoning and
ontology approach. Intelligent Data Analysis, 12(2), 211-236.

12-Dahan, H., Cohen, S., Rokach, L., & Maimon, O. (2014). Proactive data
mining using decision trees. In Proactive Data Mining with Decision Trees (pp.
21-33). Springer New York

13-Diamantini, C., Potena, D., & Storti, E. (2009). Ontology-driven KDD
process composition. In Advances in Intelligent Data Analysis VIII (pp. 285-
296). Springer Berlin Heidelberg.

14-Diamantini, C., Potena, D., & Storti, E. (2018). Data Semantics Meets
Knowledge Discovery in Databases. In A Comprehensive Guide Through the
Italian Database Research Over the Last 25 Years (pp. 391-405). Springer,
Cham.



1F99 Ll « pogas o pito o gl \YY

15-Dou, D., Wang, H., & Liu, H. (2015, February). Semantic data mining: A
survey of ontology-based approaches. In Semantic Computing (ICSC), 2015
IEEE International Conference on(pp. 244-251). IEEE.

16-Fatma, S. (2014). Antecedents and consequences of customer experience
management-a literature review and research agenda. International Journal of
Business and Commerce, 3(6).

17-Fglstad, A., & Kvale, K. (2018). Customer journeys: a systematic literature
review. Journal of Service Theory and Practice, 28(2), 196-227.

18-Freitas, A. A. (2006). Are we really discovering interesting knowledge from
data. Expert Update (the BCS-SGAI Magazine), 9(1), 41-47.

19-Frow, P. E., & Payne, A. F. (2009). Customer relationship management: a
strategic perspective. Journal of business market management, 3(1), 7-27.
20-Geng, L., & Hamilton, H. J. (2006). Interestingness measures for data
mining: A survey. ACM Computing Surveys (CSUR), 38(3), 9.

21-Ghosh, M. (2018). Contextual Customer Support-An Outlook. International
Journal of Business Analytics and Intelligence, 6(1), 4.

22-Gil D., Hobson S., Mojsilovi¢ A., Puri R., Smith J.R. (2020) AI for
Management: An Overview. In: Canals J., Heukamp F. (eds) The Future of
Management in an Al World. IESE Business Collection. Palgrave Macmillan,
Cham.

23-Gomez-Pérez, A., & Corcho, O. (2002). Ontology languages for the
semantic web. IEEE Intelligent systems, 17(1), 54-60.

24-Goyal, K., & Kar, A. K. (2020). Determinants of Customer Satisfaction in
Telecommunication. In Proceedings of ICETIT 2019 (pp. 754-761). Springer,
Cham.

25-Gruber, T. R. (1993). A translation approach to portable ontology
specifications. Knowledge acquisition, 5(2), 199-220.

26-He, Z., Xu, X., & Deng, S. (2005). Data mining for actionable knowledge: A
survey. arXiv preprint ¢s/0501079.

27-Hevner, A. R. (2004). DESIGN SCIENCE IN INFORMATION SYSTEMS
RESEARCH. MIS Quarterly, 28(1), 75-1

28-Hilario, M., Kalousis, A., Nguyen, P., & Woznica, A. (2009, September). A
data mining ontology for algorithm selection and meta-mining. In Proceedings
of the ECML/PKDD09 Workshop on 3rd generation Data Mining (SoKD-
09) (pp. 76-87).

29-Hirsh, H. (2008). Data mining research: Current status and future
opportunities. Statistical Analysis and Data Mining: The ASA Data Science
Journal, 1(2), 104-107.

30-Jain, R., Aagja, J., & Bagdare, S. (2017). Customer experience-a review and
research agenda. Journal of Service Theory and Practice, 27(3), 642-662.



VYO e b 5950015 (16 039 1 H15 5 comnsS Ty U6 wlidi s (31 97

31-Kaddouri, A. (2011). The Role of Human Expertise in Enhancing Data
Mining.ProQuest LLC.

32-Kandampully, J., Zhang, T., & Jaakkola, E. (2018). Customer experience
management in hospitality: A literature synthesis, new understanding and
research  agenda. International Journal of Contemporary Hospitality
Management, 30(1), 21-56.

33-Kietz, J. U., Serban, F., Fischer, S., & Bernstein, A. (2014). “Semantics
Inside!” But Let’s Not Tell the Data Miners: Intelligent Support for Data
Mining. In The Semantic Web: Trends and Challenges (pp. 706-720). Springer
International Publishing.

34-Kracklauer, A. H., Mills, D. Q., & Seifert, D. (2004). Customer management
as the origin of collaborative customer relationship management. - taking CRM
to the next level, 3-6.

35-Li, Y. (2014). New artifacts for the knowledge discovery via data analytics
(KDDA\) process.

36-Liao, S. H., Chu, P. H., & Hsiao, P. Y. (2012). Data mining techniques and
applications—A decade review from 2000 to 2011. Expert systems with
applications, 39(12), 11303-11311

37-Marinica, C. (2010). Association Rule Interactive Post-processing using
Rule Schemas and Ontologies-ARIPSO(Doctoral dissertation, Université de
Nantes).

38-Mariscal, G., Marban, O., & Fernandez, C. (2010). A survey of data mining
and knowledge discovery process models and methodologies. The Knowledge
Engineering Review, 25(02), 137-166.

39-McGarry, K. (2005). A survey of interestingness measures for knowledge
discovery. Knowledge Eng. Review, 20(1), 39-61.

40-Newell, A., & Simon, H. A. (1972). Human problem solving (Vol. 104, No.
9). Englewood Cliffs, NJ: Prentice-Hall.

41-Ngai, E. W., Xiu, L., & Chau, D. C. (2009). Application of data mining
techniques in customer relationship management: A literature review and
classification. Expert systems with applications, 36(2), 2592-2602.
42-Osterwalder, A. (2004). The business model ontology: A proposition in a
design science approach.

43-Palmer, A. (2010). Customer experience management: a critical review of
an emerging idea. Journal of Services marketing, 24(3), 196-208.

44-Pinto, F. (2009). Database marketing intelligence methodology supported by
ontologies and knowlegde discovery in databases.

45-Rageh Ismail, A., Melewar, T. C., Lim, L., & Woodside, A. (2011).
Customer experiences with Dbrands: Literature review and research
directions. The Marketing Review, 11(3), 205-225.



1F99 Ll « pogas o pito o gl \Y#

46-Ras, Z. W., Dardzinska, A., Tsay, L. S., & Wasyluk, H. (2008, December).
Association action rules. In 2008 IEEE International Conference on Data
Mining Workshops (pp. 283-290). IEEE.

47-Ristoski, P., & Paulheim, H. (2016). Semantic Web in data mining and
knowledge discovery: A comprehensive survey. Web semantics: science,
services and agents on the World Wide Web, 36, 1-22

48-Schoefer, M. (2015). Processes and Methods for Interdisciplinary Problem
Solving and  Technology Integration in Knowledge-Intensive
Domains (Doctoral dissertation, Arts et Métiers ParisTech, Paris).

49-Seng, J. L., & Chen, T. C. (2010). An analytic approach to select data
mining for business decision. Expert Systems with Applications, 37(12), 8042-
8057

50-Sharma, S., & Osei-Bryson, K. M. (2015). A novel Method for Formulating
the Business objectives of Data Mining Projects. Knowledge Discovery Process
and Methods to Enhance Organizational Performance, 55.

50-Soltani, Z., & Navimipour, N. J. (2016). Customer relationship management
mechanisms: A systematic review of the state of the art literature and
recommendations for future research. Computers in Human Behavior, 61, 667-
688.

51-Sun, T., Peng, W., & Li, T. (2011). Mining actionable knowledge for
domain-driven and customer-centric decision support. In Proccedings of the
International Conference on Information and Knowledge Engineering (IKE’11).
52-Tsai, C. F., & Lu, Y. H. (2009). Customer churn prediction by hybrid neural
networks. Expert Systems with Applications, 36(10), 12547-12553

53-Uschold, M., King, M., Moralee, S., & Zorgios, Y. (1998). The enterprise
ontology. The knowledge engineering review, 13(01), 31-89.



