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EuxaploTieg

©a nbeAa va eKPPAow TIC BEPUEC POV EVXOPIOTIEC 0TOV KOBNyNnTr pouv Kwvatavtivo
MavayiwTaKn, yio Ty aPEPLOTN UToaTNPIEN, KaBodrynan Kat TI¢ TOAUTIPEC CUMBOUAEC
TOU K0B’ OAN TN S1GPKELD AUTAG TNE AIMAWUATIKAG Epyaaiac. H eumelpia mov anektnoa
UTIO TNV KaB0dryNnar Touv ATaV KABOPIOTIKN) Yo TNV OVATTUEN TWV YVWOEWV POU Kal
TNV €uBabuvon OTO AVTIKEIYEVO TNC €peuvac. H umopovr), To €vilOQEPOV Kal N
a@QOCiwan Tou 0TNV EKMAIBEVTIKNA d100IKOTia, KABWC Kal Ol 10EEC Kal Ol TTPOTACELG TOU,
umRP&aV KABOPIOTIKA YIO TNV OAOKARPWAT aUTOL TOU £PYOU.

Tov €UXOPIOT® Yyla TNV EUTIOTOOOVN TOU MOU £0elée Kal yio TN cuveXI{Opevn
evBappuvaon Tou pou mpoceepe. H aTrpI€n Tou uTpEE aVEKTIUNTN Kal N KaBodrynan
TOU OMOTEAETE TINYT EUTVELONG KL dNUIOVPYIKOTNTAC.
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MepiAnyin

H mopoloa JIMAWHOTIKY €pyadia SIEPELVA TIC KOTOVOAWTIKEC TACEIC OTO GUYXPOVO
Pneloko mePIBAAAOY, €0TIAlOVTOG OTN METOTPOTI TWV OKOTEQPYACTWY OEQOUEVWV
OLVOANOY®WV OE OTPATNYIKI YVWaT. Méow NG avadAuang Tou SIEBVAC avayVwPIGHEVOU
ouvoAou dedopevwy "Online Retail Dataset" (UCI Machine Learning Repository), n
€peuva eMIXEIPEl TN dounuEVN TUNUATOMOINGN TNE MEAaTEIAKNE Bdanc. H peBodoAoyikn
Tpoogyylon ouvouddel 1o povieho RFM (Recency, Frequency, Monetary) yio Tnv
TOCOTIKOTOINGN TNC AyOPOCTIKIC CUUTIEPIPOPAC, UE TTPONYHEVEC TEXVIKEG OTATIOTIKNAG
TuTIoTIoiNaNG (Z-Scores) Kol Tov aAyopiBuo pnxavikig padnong K-Means Clustering.H
OTTIKOTOINGN Kol avAAUGT Twv ded0UEVWY WEGW TOL EpyaAeiou Tableau avédelEe Tpelg
(3) olokpitég otpoatnyikéc ovotadec medatwv (VIP, Miotoi, Mepiotaoiakoi). Ta
guprjuata empepaiwvouy v 10X0 TN ApXIC Tou Pareto, avadeikvOovTag Yia Kpiaiun
pElOPN@ia TEAATWV TIOL TTOPAYEL TO PEYOAUTEPO TOCOCTO TNE KEpdoPopiag. H epyaaia
KATOANYEL O €EEIDIKEVPEVEG OIOIKNTIKEC TIPOTACEL], OMWC N AUTOMOTOTOINUEVN
diakpatnaon (Retention) kot n peyiotomnoinon tng Ata Biov A&iag tou MeAdtn (CLV).
ZUVOAIKQ, KOTOOEIKVOETAL OTI N oUYKAIon TG Emotiung twv Aedopévwv HE TO
2TPOTNYIKO MAPKETIVYK OMOTEAEL TOV aKPOYwvIaio AiBo yia Tn AN TEKUNPIWUEVWY
ETIXEIPNOI0KWY ano@dcewv atnv noxn tou Digital Transformation..

NEEEIC KAEIO1G: E-commerce, Consumer Behavior, RFM Model, K-Means Clustering,
Z-Scores, Tableau, Marketing Strategy, Customer Lifetime Value (CLV), Digital
Transformation.

Abstract

This Master’s thesis investigates evolving consumer trends in the e-commerce
landscape by transforming raw transactional data into actionable strategic insights.
Utilizing the internationally recognized "'Online Retail Dataset™ (UCI Machine
Learning Repository), the study implements a structured customer segmentation
framework. The methodology integrates the RFM (Recency, Frequency,
Monetary) model to quantify purchasing behavior, alongside advanced statistical
normalization techniques (Z-Scores) and the K-Means Clustering machine learning
algorithm.Data visualization and analysis conducted via Tableau revealed three (3)
distinct strategic customer segments (VIP, Loyal, and Occasional). The findings
validate Pareto's Principle, highlighting a critical minority of customers that generates
the vast majority of total revenue. The thesis concludes with targeted managerial
implications, including automated retention strategies and the optimization
of Customer Lifetime Value (CLV). Ultimately, the study demonstrates that the
synergy between Data Science and Strategic Marketing is a fundamental pillar for
evidence-based decision-making in the era of Digital Transformation.

Keywords: E-commerce, Consumer Behavior, RFM Model, K-Means Clustering, Z-
Scores, Tableau, Marketing Strategies
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AQlepwveTal

«ZTNV OIKOYEVELA POU KOl TOUG KOl TOUG @IAOUC POV, TwV OTIOIWV N ayaTr, N UTOCTAPIEN
Kal N a@ociwaon umnpéav avandomooTo YEPOC TNC TTOPEING WOV, ZTNV OIKOYEVEID JOU,
yla tnv adidkomn evBdppuvan Kal Ti¢ Buoieg Toug, oL aMOTEAECAV BEPEAID TNC
TPOOWTIKAC Kal OKOdNUOTKNC MOoL EEEAIENC. ZTOUC PIAOUC POU Yia TN GUVEXI(OPEVN
TioTn Toug o€ péva Kal TNy d0vaung Tou OMOTEAECOV O KABE Priua autng Tng
diadpopnc. H atipi€n tou Nrav Kai eivat mToAOTIPN Kal TOUG 0PEIAW TO Yeyovog OTI aUTH
N €Pyaaia OAOKANPWONKE e EMITUXIa.»
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KE®AAAIO 1: EIZATQI'H

1.1 >Z1o)0!1

TO NAEKTPOVIKO EUTIOPIO OTIOTEAEL pia QMO TIC TAEOV GNUOVTIKEC KOl OVOTPETTIKEC
e€eAige1g Tng alyypovng olKovopiag, petaoxnuatiovtag tov TPOmo e TOV Omoio ol
KATaVOAWTEG  ovadntoly, a&loAoyolv Kal OTOKTOUV TPOIOVTA Kal UTNPECIEC
(Shrivastava et al., 2023). H paydaia TeXVoAoyIK} TPO0do¢, N d1ddoon Twv KIvNTwv
OUOKELWV Kol N Oleigduan Tou JIadIKTUOUL € OAEC TIG TTUXEG TN KOBNUEPIVOTNTOG
€XOUV OnuIoLPYNRCEL Eva TIEPIBAANOV OTIOL Ol OYOPOOTIKEC AMOQACEIS AauBAvovTal
Kupiw¢ péaa and Ynelaka kavaAla (Singh, 2024).

210 MAQIC10 QUTO, N KATAVONGT TNG KATOVOAWTIKAG CUPTEPIQOPAC ATOKTA GTPOTNYIKA
gnuaacio yia Tig MXEIPAOEIC, KaBwE N SuvaTOTNTA va eVTOTICOLV KAl VO EPUNVEDOLY
TIC TOOEIC TN OyOPAC CUVOEETAI AUETT HE TNV OVTAYWVICTIKOTNTA Toug (Hafez, 2024).
Ot emixelprjoelg dev meplopidovtal MAEOV 0TV TAPAGOCIOKA KOTOypa@r) TWANCEWY-
EMOIWKOLY TN o€ BABoC avaiAuon Twv TPOTUTIWV OYOPOCTIKIC CUUTIEPIPOPAC, TWV
TIPOTIUNOEWV TWV XPNOTWV Kal TV TOPayOVTwyY o eMNPeAouy T dladikaaio ayopdc
(Chenetal., 2022).

H a&lonoinon ¢ avaiuong dedopevav (data analytics) oTIC NAEKTPOVIKEG QYOPEC
ETTPETEL TNV €€AYwYN XPNOIUWY CUPTEPOCUATWV OO EYAAOUC OYKOUC TANPOPOPIWY,
OTWC TO I0TOPIKG GUVOAAAYWV, N CUXVOTNTO AyOPWV, Ol TTPOTIWNCEIC TIPOTOVTWY Kal Ta
dNuoypa@Ikd  xapoaktnpiotikd (Wambaetal., 2023). Méow TEXVIKOV OMWC N
e€epevvnuikr) oavdAvon oedouévwy (Exploratory Data Analysis —EDA) kot n
opadomnoinon (clustering), €ivatl duvatdv va avadelxBolv PoTifa CUUTEPIPOPAC Kal va
TPOGJI0PIGTONV OUASEC KOTOVAAWTWY UE KOV XapakTnploTika (Levine et al., 2023).

Mopd v MANBwpa J10BECINWY dEOOUEVWV, TIOANEC ETIXEIPNOEIC OQVTIUETWTI{OLV
OUOKOAIEC OTNV OLOIACTIKY 0E10TOINCT) TOUCG. ZUXVA TIEPIOPILoVTOL OE BATIKOUC SEIKTEC
anodoong, OmMWC O GUVOAIKOC 0pIBUOC TMWANCEWV 1 TO TOCOOTO HETATPOTIWV
(conversion rate), xwpi¢ va euPaBOVOUY OTIC UTIOKEIMEVEC TATEIC TTOU SIOUOPPWVOLY
QUTEC TIC METABOAEC. H mOIKIAOpOP@Ia TwV TNYWV de00PEVOV —KOIVWVIKA BiKTUQ,
TAATQPOPUEG NAEKTPOVIKOU epTopiov, cuaTipata CRM— KaB10Td Tnv avaAuan oKoun
TIO TIEPITIAOKN Kol amaitei e€€1dIKELPEVEC PEBOBOLC Kal epyaAeia (Shmueli et al., 2017).

H napoloa epyacia €MISIWKEL va aVOdEIEEL T onuacio TS avaALcNC 6EQ0UEVWV WG
gPyOAEiov KaTaVONONG TNC KOTOVOAWTIKNAC CUMTEPIQPOPAC, €oTidlovtag Oxl OTnv
TPOBAEWN HEANOVTIKWY CUUTIEPIPOPWY, GAAG OTNV EPUNVEIN TWV VPICTAUEVWVY TATEWV.
Méaa amd tnv epappoyr Twv TeEXVIKwV EDA Kai clustering mixeipeital n kotavonaon
TWV TIPOTUTWV TIOU XOPOKTNPI{OUV OIOQPOPETIKEC KOTNYOPIEC KOTOVOAWTWY OTIC
NAEKTPOVIKEG AYOPEC, TOPEXOVTAC TPOKTIKEC YVWOELC VIO OTPATNYIKEC HOPKETIVYK
(Zenodo, 2024).

H doun tn¢ epyaciag OKOAOULBED plO AOYIKH TOPEIO: OPXIKG TOPOUCIAZETOl TO

BewpnTIKO TAQiC10, akoAouBei n meplypa@n ¢ peBodoloyiag Kal TwV EPYAAEiwy,
EMEITO N TIAPOULCIOON TWV OTMOTEAEOUATWY HPE TNV EPUNVEIN TOUG, EVW OTO TEAOC

11
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TopOTiBevTal TO CUUTEPACUATA, Ol TEPIOPIOHUOI KOl Ol TPOTACEIC YIO MEAAOVTIKN
€peuval.

H kOpia emdiwén ¢ mapovoag SIMAWUATIKAG Epyaaiag cuviotatal atnv €1¢ Bdbog
KOTavONnon TwV KOTOVOAWTIKWV TPOTUTIWV OTO TEPIBAAAOV TOU NAEKTPOVIKOD
EUTIOPIOV, PECW TNC CUCGTNMOTIKAG OVAAUONC dedoUEVWY GUVOANOYWY. H paydaio
AVOTTUEN TWV YN@IOKWV TAOTQOPMWY Kal N OLVEXNC aLENCN TOU OYKOU Twv
NAEKTPOVIKWV ayopwv KoBIoTOUV TNV  amOKWOIKOTOINGN TNG  KOTOVOAWTIKNAC
OUUTIEPIPOPAC KPIOIUN TAPAUETPO Yia T ARWN TEKUNPIWHEVWY KOl OTPOTNYIKWY
eMixeIpnolokwyv ano@doewv (Kotler et al., 2020; Laudon & Traver, 2022).

2T0 TTAQIO10 OUTO, N EPELVA ETIKEVTPWVETAI TTPWTIOTWC GTNV OVAAUGT TNE AYOPACTIKIC
OUMTIEPIQPOPAC MPECW TNG O&IOAOGYNONC NG TEAOTEIOKNAG o&iag, a&lomolwvTog
QMOKAEIOTIKA dedopEVA auVOANOYywY Bdoel Twv delkTtwy Mpooeatdtntag (Recency),
Zouxvotntag (Frequency) kat Xpnuotikng Aia¢ (Monetary) (Chaffey, 2021).
MoapAdAANAQ, EMIBIWKETOL N KATATUNGON TNC TEAATEIOKNC BACGNC OE OOIOYEVEIC OUADEC
(clustering) pe Vv €@apuoyr tou aAyopibuouv K-Means Kal TEXVIKWV OTOTIOTIKIC
Tumonoinong (Z-Scores), PE OKOMO TNV OvAdEIEN Twv OlOQOPOTOINCEWY TIOU
TOPOUCIAOUY Ol KOTOVOAWTEC OTN CLPTIEPIPOPA Toug (Han et al., 2022; Tan et al.,
2019).

Eminpoobeta, Baciko otdXo anoteAEi N a&lomnoinon Twv EPELVNTIKWY EVPNUATWVY VIO
N OlOPOPPWAN Kal €VioXuon OTOXEUUEVWY GTPATNYIKWY MAPKETIVYK, Ol Omoieq Ba
eotiadovv otnv av&non tng dlatipnon¢ meAotwv (customer retention) Kai Ot
BeATioTomoINGN NG TPOCEYYIONG OIOQOPETIKWY TUNUATWY TG ayopdg (Wedel &
Kannan, 2016). H avaAuon mpocovatoAiETol OTnV EPUNVEIO TwV LEICTAUEVWY
KATOVOAWTIKQOV TACEWY PECW TNC XPong O100pacTIKWV EPYAAEIWY OTTIKOTOINGNG,
TOPEXOVTOC TEKUNPIWHPEVN TANPOQOPNON ToL dUVOTAL VO LTTOCTNPIEEL TN BI0IKNTIKN
AUn ano@doswv (Laudon & Traver, 2022). H emitevén twv avwiépw oTOXWV
unootnpietal PeBodOAOYIKA PECW TNG CUANOYNC Kal emegepyaaiac PEYGAOU OYKOU
deVTEPOYEVWVY OEDOUEVWY, TNC EQPappoyng e EEepeuvnTikAg AvdAuong AgdopEVQVY
(EDA) Kal Tng OMTIKOTOINGNC TwV AMOTEAECUATWY PHECW TOU pyaAciov Tableau (Han
etal., 2022).

1.2 Mpoadiopiopdc tou MpofAruoatog (Problem Statement)

Moapd TNV mMANBwpa d10BECIUWY dEOOPEVWV, TIOAAEG ETIXEIPNOEIC AVTIUETWTI{OLY TO
TopAdo&o tng «a@boviag dedopévwv OANG EVEIOg Yyvwang» (data rich, insight poor).
Zuxva meplopidovtal o€ Pacikol OeiKTEC amodoong, OMWC O CUVOAIKOG OpPIBUOC
TWANOEWVY, XWPIC va ePPaBOVOLY OTIC UTIOKEIPEVEC TATEIC TTOL OIOROPPWVOLY OUTEC TIC
METOBOAEC. H TOALTAOKOTNTA TWV GUYXPOVWY WUN@IOKWY GUVOAAOYWVY OMOITED TNV
LI0B£TNON €EEIBIKELPEVWV PEBOOWV Kal AAYOPIBUWY TTOL PUTIOPOLV VO UETATPEYOULY TOV
B0pufBo Twv dedopEvwy o€ alomoINaIUN oTPaTNYIKA TANPo@opnan (Shmueli et al.,
2017). H mopouoa epyaaia EMIXEIPEL va yeQUPWOEL OUTO TO XAoUd, XPNOIKOTOIWVTOC
TO HOVTEAO RFM Kal TEXVIKEC UNXAVIKAG HABNGNC yia TNV anoKAALYN TS KPLUPEVNC
agiag ¢ meAATEIAKNC Bdong.
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1.3 Epeuvnuikd Epwtriuata (Research Questions)

IMPOKEIPEVOL VO ETITELXBEI 0 KEVIPIKOC OKOMAC TNC MEAETNC, N €PELVA KOAEITAL VO
AMOVTIOEL 0TO OKOAOLBA EPWTNUATA:

RQ1: Mw¢ pmopei n epapuoyr) tou poviehou RFM (Recency, Frequency,
Monetary) vo TIOOOTIKOTIOIN|OEl OTIOTEAECUATIKA TNV ETEPOYEVEID TN
QyOPOCTIKIC CUUTIEPIPOPAC;

RQ2: Moloc ivat o BEATIOTOC 0p1BUOC cuaTAdwv (clusters) mov e€ac@aAilel T
BEATIOTN 100ppoTiia PETAED OTOTIOTIKNC OKPIBEIOC KOl EMXEIPNUATIKAG
EPUNVEVTIKOTNTOG;

RQ3: IMoleC OTOXEVPEVEG GTPATNYIKEG PAPKETIVYK PTOPOUY VO avamtuyxBolv
yla KGBe d1aKpITr) OpAda TEAATWY HE OKOTIO TN JEYIOTOMTOINGT TNG S10KPATNONC
(retention) kat TnN¢ kepdoopiac;

1.4 Znuooia Kat MpocdoKwPEVN Zuvelo@opd tne ‘Epeuvag

H ouvelopopd ¢ mapoloag PEAETNG €ival JITTA: OKAONMWOIKA KOl TPAKTIKY. Z€
aKadnUOTKO eminedo, evioxVel T BiPAloypa@io oXeTIKA e T Xprion tou K-Means
Clustering ae dedopéva AlAVIKAC, LTIOYPAUUICOVTAC TNV KPICIPOTNTA TNC OTATIOTIKNC
Tunonoinong (Z-Scores) yia v alomoTia ¢ opadomnoinong (Laudon & Traver,
2022).

2€ TIPOKTIKO €MIMEDO, N EPELVA TIAPEXEL VO EQAPUOCIUO TAQICIO VIO TIC ETIXEIPNOEIG
(WOTE va PETOBoUV amd To MadIKO POPKETIVYK OTO PAPKETIVYK akpiBeiag (precision
marketing). Méow Tn¢ OMTIKOMOINGNC TWV AMOTEAECUATWY 0To Tableau, n epyooia
TIPOOQEPEL EPYOAEI ANPNG OMOPACEWVY TIOU ETITPETOLV TN OTPOTNYIKI| E0TIAGT OTOUC
neAatec vPnAng o&iag (VIP), BEATIOTOMOIWVTOG TNV KOTAVOUR TWV TOPWV KOl
evioxvovtog tn Ala Biov A&ia tou MeAdtn (CLV) (Han et al., 2022; Wedel & Kannan,
2016).

1.5 AapBpwon tn¢ Epyaciag
H epyaaia opyoavaveTal og TEVTE dIAKPITA KEQAAAIO w¢ EENC:

Keg@dAaio 1: Elcoywyr}, 0KOTOC, EPELVNTIKA EPWTAMATA KOl GUVEITQOPA TNC
HEAETNC.

Ke@aAalo 2: BIBAIOYPO@IKY) ETIOKOTINGN TOU NAEKTPOVIKOU EUTIOPIOL, TNC
KOTAVOAWTIKIC CUUTEPIPOPAC KOl TwV peBodoAoyiwv RFM kai Clustering.
Kegdaio 3: Mapouvaiaaon tng pebodooyiag, Tng diadikaaciag Kabapiopol Twv
deBOPEVWV Kal TWV EPYOAEiwV avaAuanc.

Ke@dAaio 4: AvOAuon amOTEAECUOTWY, OMTIKOTOINON TWV CLOTAdWV KOl
OLYKPITIKI) a&loAOyNnon e T o1Ebvn BiBAloypaagia.

Ke@dAa1o 5: ZUVOTTIKO CULUTIEPACUOTO, TIEPIOPIOUOI TNG €PELvVAC KOl
TIPOTACEIC V1O YEAAOVTIKN EMOTNUOVIKN dlgpelivnan.
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KEDAAAIO 2: OEQPHTIKO YITOBAGPO
2.1 KOoTavaAWTIKI] CUPTIEPLPOPA OTIC NAEKTPOVIKEC OYOPEC

H KOTOVOAWTIKI) CUUTIEPIPOPA GUVICTA Eva TIOALOIAOTATO TESIO PEAETNC TIOL APOPA
TIC O100IKOCIEC PHECW TV OTOIWV Ta ATOMA EMIAEYOLV, ayopalouv, XPNOIUOTOIo0V KAl
a&loAoyolv TPOoTOVTa 1 UTINPECIEC, PE OMWTEPO OKOTO TNV IKAVOTIOINGN TWV OVAYKWV
Kal Twv embupiwv Toug (Solomon, 2020). 210 TMAQIGIO TOL NAEKTPOVIKOV EUTOPIOL, N
OLUTIEPIPOPE AUTH) OMOKTA VEEC SI0OTACEIC KOl TTOAUTIAOKOTNTO, KOBWE 01 KOTOVOAWTEC
AAANAETIIOPOUY  EVTOC €VOC WN@IaKoL TEPIBAANOVTOC TOU XOpaktnpiletal amd
UTEEPTPOCPOPA TTANPOPOPIWV, EVPUTATN TOIKIAIN ETIAOYWY Kal EVIATIKO OVIOYWVIOUO
(Laudon & Traver, 2022). H petdfacon omo Ti¢ TopadoaioKEC OTIC NAEKTPOVIKES OyOPEC
OQEIAETAl TPWTIOTWC OTNV EVKOAIO TIPOGRaacng, aTn duVOTOTNTA AUESNC GUYKPIONC
TIMWV KOl 0Tn S10QAVEID TTIOU TIPOCPEPOLV Ol OIASIKTLAKEG TTAOTQOpuEG (Kotler &
Keller, 2023). EmmpooBETwE, n duvaTOTNTO TwV XPNOTWY VO €xouv Tpocfaacn o€
a&loAoynaoeig AAAWY KOTAVOAWTWV ) va AdUBAVOLY TPOCWTIOTOINUEVEC TTPOTACEIC AT
aAyopiBuoug ouotdoewy, ennpeadel KaBopIoTIKA Tn dladikagia ANYNE omo@AcEwy
(Chaffey & Ellis-Chadwick, 2022).

H PEAETN TNC NAEKTPOVIKIC KATAVOAWTIKAG CLPTIEPIPOPAC Baailetal ag BepeAindn
BewWPNTIKA POVTEAD TIOU €PUNVELOUV TNV OYOPOOTIKN OMOQOCH. XOPOKTINPIOTIKO
nopadelypa amoteAei To poviéAo AIDA, To omoio meptypd@el TNV KAIUOKWTHA Topeia
TOU KOTAVOAWTH Péoa amo Ta oTadia TG mpocooxng (Attention), Tou EvoIOPEPOVTOQ
(Interest), ¢ embupiacg (Desire) kot TeEMIKA ¢ opdonc (Action) (Kotler & Keller,
2023). MapdAAnAa, n Oewpia ¢ Mpoypauuatiopévng Zuumepigopag (TPB) tou
Ajzen (1991) umoatnpilel OTI 01 GTACEIS, Ol KOIVWVIKOI KAVOVEG Kal N avTIAAuBavouevn
EUKOAION €AEyXOUL €MIdPOLV OTNV TPOBECN Oyopag. 2T0 TEdI0 TNG TEXVOAOYIKNC
anodoxng, To povtédo UTAUT (Unified Theory of Acceptance and Use of Technology)
EPMNVEVEL TNV LIOBETNOT VEWV TEXVOAOYIWV BACEL TTOPAYOVTWVY OTIWE N TTPOTOOKWEVN
anodoan Kai n Kovwvikn emippon (Venkatesh et al., 2003).
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Eikova 2.1: To povtedo AIDA kat Ta oTddia ¢ KatavoAwTIKAE dtadpoung (Purchase
Funnel). Mnyn: MNpoaoappoyn ano Kotler & Keller (2023).

210 TEPIBAANOV TOL NAEKTPOVIKOD EUTOPIOU, KPIGIOL TApAyoVTEC TIOU JIAOPPWVOLY
TN OUUTEPIPOPA €ival N EUTIOTOCUVN OTNV TAQTQOPUA, N AVTIANYN AOQAAEIOG TWV
OoLVaAAQYWV KOl N toldTnTa e eumelpiac xpriotn (UX) (Gefen et al., 2003). Ztoixeia
OTWC N EVKOAIO TTAONYNONG, N TaXOTNTO EOPTWONE TN IOTOCEAIdAC Kal 1 Slo@AvELd
0TNV TOAITIKA EMOTPOPWY CUUBAAAOLY BETIKA OTNV gvioxuan ¢ mpobeanc ayopdc
(Laudon & Traver, 2022). 'l TOPAdEIYUa, EVAC XPrOTNE TTOL ETIAEYEL EVO NAEKTPOVIKO
KOTAoTNUO €vduonC emnpeddetal ouVOLAOTIKA OTO YUXOAOYIKOUC KOl KOIVWVIKOUG
TOPAYOVTEC, OMWC Ol KPITIKEC GAAWY TEAOTWY, OAAG Kol OTO  TEXVOAOYIKOUC
TIOPAYOVTEC, OTIWC N OOPAAEID TWV TANPWHWV Kal N a&LoTIOTIO TNE O10VOUNC.

2.2 WnelokE TAOTQOPMEG Kal TIPPON aTo marketing

Ol YUnOIaKEG TAATQOPUES, CUUTIEPIAAUBOVOUEVWV TWV PECWY KOIVWVIKAG OIKTUWONG, TwV
NAEKTPOVIKWY KOTOOTNMATWY KOl TWV EQOPUOYWV KIVNTWVY, £X0LV OVOHOPPWOEL PIYIKA TO
TOTO TOUL PAPKETIVYK. H TOPpadoalaKr, Hovedpoun EmKovwvia Exel TAEov e&eAIXBel ae pia
J10OPACTIKN KOl TIPOCWTOTIOINUEVN EUMEIpia HETOEL eMmixeipnong Kal katavoAwth (Kaplan &
Haenlein, 2020). H KOTOAUTIKN €TPPON TwWV YNEIOK®OV TAATQOPHUWY EYKEITAL OTNV IKAVOTNTA
TOUG VO GUYKEVTPWVOUV KOl vVa avoADouv peydAa cUvoAa dedopévwy (Big Data), emitpEnovtag
TNV UAOTIOINON OTOXEUMEVWVY EKOTPOTEIWV Kal TNV TOPOXH €EOTOMIKEVPEVWY EUTIEIPIWV
(Chaffey & Ellis-Chadwick, 2022). Ot aAydp18uol o a&lomolouvTol ono TAATPOPUES OTIWC N
Meta, n Google kal n Amazon €mTPENOUV TNV TIPOPROAN dOPNUICTIKOD TIEPIEXOPEVOU OE
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OUYKEKPIUEVA dNUOYPAQIKA KOl CUUTIEPIPOPIKA TIPOQIA, QUEAVOVTOG CNUOVTIKA Ta TOCOOTA
METOTPOTINC (conversion rates).

EmimAgov, o1 TAAT@OPUEC QUTEC TPOAYOLV TNV AU@IOPOMN EMIKOIVWVIA, €VIoXDOVTAC TNV
OAANAETIOPOON KOl OIKOJOPWVTOC OXEaelC eumiaToobvng (Mangold & Faulds, 2009). Méow
TWV OXOAiwv, Twv a&loAoynoswv Kal TG KOIVOTIOINGNG TEPIEXOPEVOU, Ol KATOVOAWTEC
METATPEMOVTOL O €VEPYOUE CUVIIOUOPPWTEC TNE ETAIPIKNAG EIKOVOC. Z€ OUTO TO TAAICI0, N
egatopikevan mepiexopévou (personalization) avadelkvOETal 0 KABOPIOTIKO TOPAYOVTO
gmtuyiag. Emixelpnoglg mou e@opuolovv OTPATNYIKEC PaCIOPEVEC OTNV  avaAuon Tng
CLUTIEPIPOPAC TWV XPNOTWV EMITUYXAvouy LPNAGTEPa emimeda déapevanc (engagement) Kal
mototntac (loyalty) (Lemon & Verhoef, 2016). X0opoKTnNPIOTIKO TAPASEIYUA OMOTEAEL N
Netflix, n omoio xpnolyomnolei mPoONyPEVA WOVTEAD UNXOVIKNAC WABNONG yio va TPOTEIVEL
TEEPIEXOPEVO TIPOCAPHUOTHEVO OTIC OTOUIKES TPOTIMATEIC, QLEAVOVTOC TOV XPOVO TTOPAUOVIE KOl
HEIWVOVTAC Ta T000aTd amoxwpnaong (Gomez-Uribe & Hunt, 2016). MapdAAnAa, n Gvodog Tou
social commerce, dnAadA TNG EPTOPIKNC dPACTNPIOTNTOG EVTOC KOIVWVIKWY OIKTOWV,
ouvALALEL TNV PuXOyWYia PE TNV KATOVAAWGT, dNUIOLPYWVTOC EVa VED TIEPIBAANOV TWANTEWY
Tou BacideTal oTnv auBeVTIKOTNTA Kl TNV KOWWVIKN €mippor| (Appel et al., 2020).

2.3 ZUAAOYN Kal €idn 0£J0PEVWY KATAVAAWTN

H guAAoyn Kat avaAuaon dEB0UEVWY KATAVOAWTI) OMOTEAEL TOV TTUPHVA TOL GUYXPOVOU

NAEKTPOVIKOU EUTIOPIOL, TPOCQEPOVTAC OTIC EMIXEIPACEIC TN OLVOTOTNTA Vvd
Katavorjoouv BablTepa TO KOIVO TOUC, VO TPOBAEWOLY TACEIC KOl va oXedldaouy
aMOTEAECUOTIKOTEPEC oTpatnylkéC (Wedel & Kannan, 2016). Ta oOedopéva mou
OULAAEYOVTOL KATNYOPIOTOIOUVTOL O€ TETOEPIC PATIKEC OUAdEC. APXIKA, Ta dedopEVa
TPOTIUNOEWV TEPIAAPPBAVOLY TIC ETIAOYEC KOl OAANAETIIOPACEIC TOU XPAOTN, OTWC
avadnTnoelg Kal KAIK, TPO@odoTwvTaC cuatruota cuotdocwv (Aggarwal, 2016).
AKOA0VOWC, TO EGOUEVA AYOPATTIKNC CUNTIEPIPOPAC BIPOPOULV TO IGTOPIKO OYOpwV, TN
oLXVOTNTO Kol T dOTMAvnN, OTOIXEI TIOL €ival KpioIua yia TNV TPORAeYn ¢ {ATnong
(Kotler & Keller, 2023). Tpitov, T0 dnuoypoa@ika dedopeva (nAIKia, Tonobeaia K.a.)
a&lomolovvtal yio TNV TUnuoTonoinon tng ayopdc (Laudon & Traver, 2022), evw TEAOC,
TO GUMUTIEPIPOPIKA KOl auvaloOnUATIKA dedopéva €E€TACOUY TNV TAOKynon Kot T
ouvaiebnuatiky avtandkpion (Lemon & Verhoef, 2016).

I01aitepn BewpnTiKh BaplTINTa yia TNV TAPOVCO HEAETN KATEXOUV TO OEdOPEVA
AYOPAOTIKIC GUUTIEPIPOPAC KOl CUYKEKPIPEVA TO HovTEAO RFM (Recency, Frequency,
Monetary). To POVTEAO OUTO OMOTEAEI P10 KOBIEPWUEVN WEBODO WAPKETIVYK TIOL
XPNOIUOTOIEITAL Y1a TNV TOCOTIKA a&loA0yNnan tng a&iog Twv meAaTwy, Bact{OYevo o€
TpeIC METAPANTEC: v Mpoogatotnta (MOco TPOcEaATa Oydpoace 0 TMEAATNG), TN
2uxvotnTo (mdoo auxva ayopddet) Kat tn Xpnuatikr A&ia (méoa xpruata danava). H
Bewpnuik Bdon tou RFM otnpideton otnv apxry Pareto (kavovag 80/20),
umootnpidovtag 0TI €&va PIKPO TOCOOTO TTEAOTWVY OMOPEPEL TO PEYOAUTEPO PEPOC TWV
€000WV, KOl w¢ EK TOUTOL N avoyvwPIon Kal Opadomoinar Toug gival Kpioiun yia v
emxelpnuoTikn Brwaoiudtnta (Hughes, 2005).
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RFM Maetrics

;] - O

e o
RECENCY FREQUENCY MONETARY
The frequency The frequency The intention of

of the customer of the customer customer to spend or
transactions or visits transactions or visits purchasing power of
customer
E.g. Time since last E.g. Total number of E.g. Total or average
order or last engaged transactions or transactions value
with the product average time between
transactions/ engaged
visits

Eikova 2.2: To pyeBodoAoyiko mAaiolo RFM (Recency, Frequency, Monetary) yia thv
avaAuaon e meAatelaknc a&iag. Mnyn: Mpocapuoyr ané Hughes (2005).

H a&lomoinan autwv Twv de60UEVWVY EVIOXVETAIL OO TEXVOAOYIEC TEXVNTAC VONUOoLVNG
(Al) kat pnxoviknc pdénaone (ML), ol omoieg eMITPETOLY TNV EE0YWYN TPOYVWOTIKWVY
HOVTEAWV. QOTOO0, N EKTETAUEV GUAAOYN TTANPOPOPIWV EYEIPEL {NTMHOTO TPOCTOCING
IBIWTIKOTNTOG, KOBIOTWVTOG TN CUMHOPEWON ME Kovoviopolg omw¢ o GDPR
anapaitntn mpolndbean yia ) Sl00@AAIT TN S10PAVELAC Kal TG LTTELBLYNC XPHRONC
(European Commission, 2018).

2.4 AvaAuon dedopévwy  Kat  Mnxaviky MdaBnon oto
NAEKTPOVIKO EUTIOPIO

H avdAuon dedopévwy (data analytics) Kat n TEXvNTr) vonuoolvn GUVIGTOUV TIAEOV
BEPEAIWIEIC TTUAWVEC TOU NAEKTPOVIKOU gUTopiou. Ol EMIXEIPHOEIC 0EIOTOI0VY TOV OYKO
TWV  PnOIOKWYV  OAANAETIOPACEWY  yIo  va  avoyvwpioouv  potifa  Kal  va
BeAtiotomnolrjoovv TV eumelpia neAdtn (Davenport & Harris, 2017). H texvntj
VONHOOUVN ETUTPETIEL TNV GUTOPOTOTOINGT S1AdIKOCIWY OTIwG N TPOBAEYN {rtnong Kat
N oToXeLUEVN dlagnuion (Sharma et al., 2020), evw PECW OAYOPIBUWY PNXAVIKAG
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pGBnong dnuioupyolVTal TPOYVWOTIKA HOVTEAN MEANOVTIKIC cuumepigopag (Wamba
etal., 2017).

210 TAQiOI0 TN¢ TPnUatomoinong meAaTwv, I610iTEPN OnuOcio Katéxel n Mn
EmipAenopyevn Mdabnon (Unsupervised Learning) Kol €10IKOTEPO 01 AAYOPIBUOL
Opoadomnoinong (Clustering). e avtibeon pe v emPAenoyevn pdbnon, O6mouv o
aAYOPIBUOC EKTIONOEVETON OE EOOPEVA [E YVWOTEC ETIKETEC, I OUOOOTOINGT OTOXEVEL
0TV €0PECN KPUUMEVWY OOHWV EVTOC TWV OEGOUEVWV XWPIC TPOUTAPXOLOA YVWan
(Jain, 2010). O oAybpibuo¢ K-Means, TOU OTOTEAEL KOl KEVIPIKO €EPYOAAEI0 TNC
nopoloacg epyaciac, ival pio omo TIC dNUOPIAECTEPEC WEBAAOUC OlaXWPICHOU
dedopEVWY a€ K BIOKPITEC OMAGEC, EANXIOTOTOIOVTAC TNV OMOCTACT TwV CNUEIWY Omo
TO KEVTPO TN¢ KABe opddac (MacQueen, 1967).

Elbow method

O

WSS error

v

1 2 3 45 6 7 8 9 10 11
K values

Eikova 2.3: Ontikonoinon t¢ diadikaaoiac opadomnoinang K-Means (op1otepd) Kai n
peBodog Elbow yio tov mpoodiopiopd tou BEATIoTOL OptBuoL clusters (de€1d).
MnynA: Mpooappoyn amno Jain (2010).

H Bewpntikn a&io Tou clustering €ykettal aTn dUVOTOTNTA TOU VO OMOKAAUTITEL QUOIKEC
OMOJOTOINCEIC KATAVOAWTWVY E BAan TN cLUTEPIPOPE TouG (T.X. RFM), emitpémovtag
TN XOPOEN OTPOTNYIKWVY aKPIPEIaC.

MapdAANAa, n xprion cuoTNUATWY CLOTACEWV (recommendation systems), n avdAuvon
ouvaiobnuatog (sentiment analysis) kot n enegepyacia @ualkng yAwooog (NLP)
ETTPEMOLY OTIC EMIXEIPAOEIC VO OEIOAOYOUV TNV avTiOpACN TwWV KATAVOAWTWY O€
TpaAyUaTiko xpovo (Cambria et al., 2017). Z0pgwva pe Tov Marr (2021), n texvnt
VoNUoaoUVN TPOCPEPEL OTPATNYIKA TTAEOVEKTIUOTO OTIWG N TPOPAETTIKA IKAVOTNTA, N
TPOCWTOTIOINMEVN EUTIEIPIA Kl N AP amo@AacEwy 0 TPAYUATIKO XpOvo. EviolTolc,
N XPAON OAYOPIBUIKWY CUCTNUATWV EVEXEL TPOKANCEIC OMWG N OAYOpPIOUIKA
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npokataAnyn (algorithmic bias) kot n éMewn diagdvelag (Zarsky, 2016),
avodEIKVOOVTOG TNV avAyKn yio LTTELBUVYN XpPrioT TNE TEXVOAOYIOC.

2.5 HOIKG {NTAPOTO KOl TIPOCTACIN TIPOOWTIIKWY OEDOUEVWV

H paydaia avdmtuén Tou NAEKTPOVIKOL EWPTOPIOL Kal N evToTIKA oa&lomoinon
dedopEVWY €Xouv avadeiel Kpiowa NTAUATA OXETIKA WE TNV 1IBIWTIKOTNTA, TNV
Ao@AAELD Kal T OEOVTOAQYIKI) Xprion TN mAnpogopiac. Ot emixelprioelg dlaxelpiloval
TEPAOTIOUC OYKOLE OEDOUEVWVY, YEYOVOC TIOU, EVW BEATIWVEL TIC UTINPETIEC, dnUIovpyei
KivdOvoug katdxpnong (Martin & Murphy, 2017). H nBikj ¢ mAnpogopiag
(information ethics) eotidlel otnv umeLBuvn AEITOLPYIO TWV  TEXVOAOYIWV,
dlac@aAidovtac TNV OEIOTPETEIN TWV XPNOTWV, KABWC N EAAEIWN dla@Avelac duvaTal
VO LTIOVOMIEVCEL TNV EUTICTOCLVN ToL KoTavoAwTtr (Taddeo & Floridi, 2018; Bélanger
& Crossler, 2011).

To onuUOVTIKOTEPO PUBUICTIKG TAQICIO YIO TNV TPOCTAGIA TWV KATAVAAWTWY €ival 0
Mevikog Kavoviopdg Mpoaotoaoiog Agdopévwv (GDPR) tn¢ Evpwmaikr¢ Evwong. O
KAVOVIOHOC aUTOCg BeaTilel BEENIIEIC OPXES, OTIWE N VOUIMOTNTA Kol N dla@AveEld,
EMPBAANOVTOC OTIC ETIXEIPNOEIC VA EVNUEPWVOLV TOUC XPNOTEC YIO TN GUAAOYN
OEOOUEVV.

8 Stages GDPR Diagram

should monitor
the process.

The team should

start brainstorming

Eikova 2.4: Ot BepeMwdelg apxeC enegepyaaiog 0Ed0UEVWY OUUQWVA PE TOV TEVIKO
Kavoviouo Mpootaciog Aedopévwv (GDPR). Mnyn: Mpocapuoyr) and European
Commission (2018).

MopdAAnAa, TPOKpivel Tnv apxy TNG eAaxioTomoinong Ttwv dedopevwy (data
minimization), €MTPEMOVTAC TN GUAAOYN HOVO TWV  OMOAUTWC  QVOYKAiWV
TANPOPOPIWV, KOl BETEL AUOTNPOUC TEPIOPICHONE WC TIPOC TOV OKOTIO KOI TN XPOVIKI)
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didipkela emegepyaoiac. EMMPoobET®C, KATOXUPWVEL TO SIKAIWUA TWV XPNOTwV OTnV
npoofBacon Kal T dlaypa@r Twv TPOCWTIKWY TOUE dEB0UEVWY («OIKaiwUa aTn Aron»).
H pn cuppop@won PE TIC OPXEC OUTEC EMIPEPEL 0OPAPEC VOUIKEC KupwaelC (Voigt &
VVon dem Bussche, 2017).

Mépav NG vopobeaiag, N eTalpikr deovtoAoyia aTo Yn@loKo TEPIBAAAOV OQEIAEL va
Booiletal otov oeBoopd TNC IBIWTIKOTNTOC KOl OTn Aoyodociao. H KaAMEpyela
EUTIOTOOLVNC PECW LTIELBLVNC dlaxEipIoNG dEBOPEVWVY AMOTEAET TTAEOV OVTAYWVIOTIKO
TTAEOVEKTNUA, KOBWC Ol oLYXPOVOl KOTAVOAWTEC E€ival gvalgbnTomoinuévol  Kal
TIPOTIYOULV ETUXEIPNOEIC TIOL €MIOGEIKVOOULV dla@avela (Acquisti et al., 2016). Zuvenwc,
N TPOCTACIO TWV TPOCWTIKWY JEOOUEVWVY OEV OTOTEAEI OMAWC VOUIKN LTIOXPEWDT),
OAAG OTPATNYIKO EPYAAEIO Yia TN BIOCIUN AVATTUEN TOU NAEKTPOVIKOU EUTIOPIOU.

2.6 Zuunepdopota

H emokomnaon tou BewpnTikol TAAIGIoL avadelkvOel Tov Babl Kol TOALSIAOTATO
HETOOXNMATIOUO TIOU €XEl LTOOTEI TO OUYXPOVO EUTOPIO LTO TNV €midpacn Tng
PnNeIoKn¢ enavaotacnc. H HEAETN TNE KATAVOAWTIKAG CUUTEPIPOPAC OTO TIEPIBAAAOV
TWV NAEKTPOVIKWVY OYOPWV AMOKOAUTITEL OTI 0 GUYXPOVOG KOTOVOAWTHC OEV OTOTEAEL
TMAEOV €vav TOBNTIKO AMOJEKTN SIAPNUICTIKWY UNVUUOTWY, OAAG €vav €vepyO,
EVNUEPWHEVO KOl OTIAITNTIKO dpwVTa, 0 0T0i0g 0&I0TOIE TNV TANBWPN TWV S100ECIHWY
TTANPOPOPIWV, TIC KPITIKEC AAAWV XPNOTWV KOl TN GUVOMN TWV KOIVWVIKQV JIKTOWV YIa
VO SlOUOPPWOEL TIC OyopaoTIKEC Tou ano@doelg (Kotler & Keller, 2023). H aAayn
auTr) oTnV 10opPPOTIa dUVANEWY KOBIOTA TNV KATAVONGOT TWV UTOKEINEVWV KIVATPWY
Kal Twv PUXOAOYIKWY UNXOVIOHWVY TN Oyopdc EMITAKTIKI OVAYKN Yo KABE emixeipnon
IOV ETBIWKEL TN BIWOIPOTNTA KAl TNV OVATTUEN.

MopAdAANA, N KupLapXio TWV PN@IOKWY TAOTQOPUWY EXEL EMOVATPOCOIOPIOEL TN
oxéon METagL emixeipnong Kol TMEAATN, METOTPEMOVIOC TO MOPKETIVYK OO pId
d1adIKaaia HOVOdPOUNG EMIKOIVWVIOG O€ I SUVOMIKN Kal au@idpoun aAAnAenidpaan.
Ot TAOTQOPUEC AUTEC AEITOUPYOUV WC TIOAUTIAOKO OIKOCUGTIHOTO GUAAOYAC Kal
aglomoinong OedoPEVWY, TIPOCPEPOVTAC OTIC EMIXEIPAOEIC TN duvatdTnTa va
EQUPUOCOLY OTPOTNYIKEC AKPIBEINC. Z€ OULTO TO TAAIC10, N avaAuacn dedopevwy (data
analytics) Kot n texvnty vonuoolvn €Xouv avodelxBei o€ BEPENIWIEIC TTUVAWVEC TNC
ETUXEIPNMOTIKAC OTPATNYIKAG. MEow Tponyuévwy PeBodoAoYIWY, OTWG N avAaAuaon
RFM kat ot aAyépibuot opadomnoinang (clustering), ot opyaviouoi gival mAéov o€ B€an
VO UTIEPBOLV TIC TTOPOSOCIAKES ONUOYPOPIKEC TIPOCEYYIOEIC KAl v €0TIOOOLV OF
OUUTIEPIPOPIKA POVTEAN TIOU ATIOTUTIWVOULV TNV TPAYUOTIKNA a&ia Kal TIC avayKeC KOaBe
neAatn (Chaffey & Ellis-Chadwick, 2022; Davenport & Harris, 2017).
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QoT1000, N TEXVOAOYIKN TPO0S0OC KOl N EVIATIKI O&IOTMOINCN Twv TPOCWTIKWY
dedopEVWY GLVOOEDOVTAl OMO CNUOVTIKEC NOIKEC KOl KOVOVIOTIKEC TPOKANCEIC. H
TPOOTOCia TNG IBIWTIKOTNTOG, N S10@AVEID aTn AN OAYOPIBUIKWVY AMOQACEWVY KOl N
OULUMOPEWAN PE OLOTNPA VOPIKG TAdiola, OTw 0 Mevikdg Kavoviopdg Mpoataaiag
Aedopevwv (GDPR), anoteAolbv adlompoypaTeuTeg mpolmoBETEIC Yia TNV 01KOdOUNGN
OXE0EWV EUTIIOTOOUVNG. ZUVETWC, TO GUYXPOVO NAEKTPOVIKO EUTOPIO KOAEITAL va
I00PPOTINCEL avaueoa atny emdiwgn tng e€atopikeuang Kail TnNg KepdoPopiag apevoc,
Kal aTnv ovaykn yia d€ovIoAoyIKN Kol bTELBUVN dlaxEipIon TNE TANPOPOPIAC APETEPOL
(European Commission, 2018; Martin & Murphy, 2017).

Zuvoyicovtac, n BIBAIOYPO@IKI) OVAOKOTINGN KATAGEIKVOEL OTI N ETITUXiO 0TO YN@IOKO
mePIBAAAOY €€OpTATOL OMO TNV IKOVOTNTO TWV EMIXEIPOEWV VA OLVBEGOLY TNV
TEXVOAOYIKN KOIvoTopio pe Tn Bobid Katavonon tng avBpwmivng CUUTEPIPOPAC. Ta
BewpnTIKA OUTA guprpaTa BEToUV TIG BACEIC yia TNV EUTEIPIKN dlEpelvnaNn TOL
aKkoAoubei ota emopeva KEQPAAOLD, OTOL Ba €EETOOTEI TMPAKTIKA TG N €QOPUOYN
AVOAUTIKWV EPYOAEIWV 0€ TIPOYUOATIKA d£d0UEVO CUVAANOYWY UTIOPEL VO 00NyNoEl O
a&loToINCIUO  CUUTIEPACHOTO KOl 0T JIOUOPPWAON OTOXEUMEVWY  OTPOTNYIKWV
MOPKETIVYK.
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KEDPANAIO 3: MebBodoloyia ‘Epeuvag Kal  Avaiuong
Aedopévwv (Research Methodology)

To mMapov KEPAANIO OUVIOTA TOv BepéAlo AiBo Tou €peuvnTIKOD OXEJIOOHOU TNG
JIMAWMOTIKAG EPYOTing, £XOVTaC WE MPWTOPXIKO OKOTO TNV AVOAUTIKY Tiapouaiaan,
TNV EMOTNPOVIKA TEKUNPIWGN Kot TNV KPITIKA 0&I0Adynon twv HEBOOOAOYIKWY
d100IKACIWVY TIOL LIOBETHBNKAV YIa TN GUAAOYH, TNV ENMEEEPyaTia Kal TNV avaALG TwV
dedopévwy. H mpoaéyyian mou akoAouBeital ival auatnpd TOoOoTIKN (quantitative) Kat
EVIOOOETAl OTO €UPUTEPO ETIOTNMOVIKO TEJI0 TNG EMXEIPNUATIKAG AVOAUTIKIAC
(business analytics), e KeVIPIKO G&ova Tnv e@apuoyn pHeBOdwY Mn Emontevopevng
Mdbnonc (Unsupervised Learning) yia tnv tunuatonoinon t¢ meAatelaknc pdone. H
EMIAQYN TNC TOCOTIKNAG TPOCEYYIONC LTIOYOPEVTNKE aMO TN QUON TOU EPELVNTIKOU
{NTAPOTOC, TO OTOI0 AMAITEL TNV AVTIKEIYEVIKN JETPNOT OyOPOOTIKWY TPOTUTIWV Kal
TNV €aywyn YEVIKELCIUWY CUUTEPOCUATWY ATAAAAYUEVWY OO TNV UTTIOKEIUEVIKOTNTO
NG TOIOTIKAG eppnveiag. H dlagdvela, n enavoAngiuotnta (reproducibility) kai n
AETTOPEPNC KOTOYPAP TWV PEBOJOAOYIKWV BNUATWV d1ac@aAi{ovv TNV EyKLPOTNTA
NG €PELVOCG, KABWC Kal T duvaTOTNTA EMAANBELONC TWV OMOTEAEOUATWY OTO TNV
akadnuaikn Kowvotnta.

3.1 Meprypar Kat TEKUNPIiwan Tou ZVVOAOL AEQOUEVGIV

Mo v enitevén twv epeLvNTIKWV OTOXWV, N HEAETN Pooiotnke otn Xpron
deutepoyevwy dedOPEVWV CGUVOAAaYywVY (Secondary transaction data). H otpotnyikn
EMIAOYT) XPONC dEVTEPOYEVWVY OEDOUEVWY, AVTI TN SIEVEPYEIAC TTPWTOYEVOUC EPELVAC
(T.X. EPWTNUATOAOYIO), LTOYOPEVTNKE OMO TNV AVAYKN €€ETOONG €VOC PEYOAOU Kal
QVTITPOOWTEVTIKOU  OEIYUOTOC TPOYMATIKNAC Kol OXl  OnAOUHPEVNC  QAYOPACTIKIC
ouuTmeplpopdc (Big Data approach). H mpoo€yyion autr) mpoodidel uPnAr OTATIOTIK)
I0X0 KOl YEVIKEUCIUOTNTA OTO €EAYOUEVA OUUTEPACHOTO, UTIEPBOIvVOVTOG TOUG
TEPIOPIOPONE HEPOANYINC KO PIKPNC KAIOKOG TTOU GUXVA GLUVOSEDOLV TIC TIPWTOYEVEIC
EPEVVEC.
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Eikova 3.1: Aldypappa peBodoAoyiknc pong Tne epeuvag (Data Analytics Workflow),
anmd T cuAAoyn Kol eme€epyacia Twv OedopEvwvV aTnv avaiuon RFM kail tnv
opadomnoinan. Mnyn: 1dia enegepyaaia.

3.1.1 MNpoéAeuan Kat Xpoviko MAaiclo

To olbvoAo dedopevwy Tou aglomolnBnke eival 1o diebvw¢ avayvwpiopévo Online
Retail Dataset, To omoio avtAnenke and to UCI Machine Learning Repository Tou
Mavemiotnuiov NG KaAigopvia, Irvine, pia amd TI¢ MAEoV O&IOTIOTEC TINYEC VIO
akadnuaikr €peuva  OTOV TOWED TNG EMOTAPNG dedopEvwy. Ta  dedopeva
QVTIKATOMTPI(OUV TO TANPEC, OKOTEPYAOTO I0TOPIKG GCUVOAAAYWV MIOC OPIYGC
JIadIKTLOKNAG etatpeiag Alaviki¢ mwAnong (online retail) pe €dpa 10 Hvwpévo
BaoiAelo, n omoia €&e1dikeveTal otn 61080 POVASIKWY €100V 0WPOU Yla KABE
nepioToon. To XPOVIKO €VPOC TNE CLUANOYNC eKTEivETal amd v 1n Aekepppiov 2010
€WC Kal v 9n Aekepfpiov 2011. H ouykekpipevn dwdeKAPNVN dIAPKELD KpiveTal
HEBOBOAOYIKA BEATIOTN, KABWC ETITPETEL TNV KOTAYPAPH TANPWV KUKAWY AYOPACTIKAG
OUUTIEPIPOPAC KAl T CUUTEPIANYN KPIoIUwV EMOXIKWV OIOKUPOVOEWY (OTIwG N
TEPI0dOC TwV XPIOTOUYEWWV), OTOIXEIO OMOPAITNTO Yo TOV aKPIBA KOl OPEPOANTTO
UTIOAOYIOHO TWV OEIKTWV CLXVOTNTOC KOL TIPOCQATOU.

3.1.2 Aoun Kat XapakTtnpioTtika MetaBAntwy

To apxikd apxeio dedopevwy, TPV OMO omoladnmoTe eneéepyaaia, MEPIEAGUBAvE
541.909 eyypa@EC oLVOANOYWVY, OTOU KOBE €yypo@r] OVTITTPOOWTEVEL UIO YPAUUN)
TPOIOVTOG € pia mapayyeAio. H dopry Tou ouVOAOL dEBOUEVWVY XOPOAKTNPI{ETal MO
uPNnAR Aemtopépeta (granularity) kKot anaptidetal and oKTw POCIKEC PETABANTEC TTOL
KOAOTITOUV OAEC TIC O100TACELG TNG oLVAAAAYNC. To InvoiceNo amoteAei Tov Povadiko
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aAQAPIBUNTIKG KWOIKG TOuTOMOoIiNong tn¢ KABe ouvaAiayrc, evw 1o StockCode Kal T0
Description mpoad1opiouv HOVOCTUOVTA TOV KWOIKO KOI TN AEKTIKI) TIEPIypA@ TOU
TPOIOVTOC avtioTolxa. H TOOOTIKA OIKOVOUIKY)  d10TO0N NG CUVAAAAYNC
KOTaypa@eTol HEGW TNC PETORANTAC Quantity (ap1Buog tepayiwv) kat Tng UnitPrice
(iu ava povada oe Aipeg otepAiveg). H Xpovikfy onuavon ¢ GUVOAAaYNG
AMOTUTIWVETaL PE OKpPiela AemTol 010 InvoiceDate, EMITPENOVTOC TN XPOVOCEIPATKN)
avaAuaon, €V N YEWYPOQIKN TIPOEAELON KoTaypagetal oto Country. TEAoC, TO
CustomerlID amoTeAEi TOV JOVASIKO avaYVWPIOTIKO KWAIKG TOUL TEAATH, 10 HETABANTA
Kpio1ung onuaaiag yia TNV MEAOTOKEVIPIKA avAALon TNG TOpoLCaC HEAETNG, KABWC
ETTPETEL T GUVOECN TOAAOTIAWVY GUVOAAYWV UTIO Hid evViaia KATAVAAWTIKI OVTOTNTO.

3.2 Mpoenegepyaaoia Kat Alao@aiion Motdtntog AcdOUEVWV
(Data Wrangling)

H @aon tng npoemne€epyaaiog oedopévwy (Data Preprocessing) omoteAei 1o MAEOV
Kpiowo Kal xpovoBopo otadlo tnE avaAuong, Kabw¢ n molotnta Twv de00UEVWV
€10000V KoBopilel Gueca TNV O&IOTIOTIO TNC OTATIOTIKNC HOvIeAOTOInang,
akoAovBwvTag TNV BepeAIdN apxn ¢ emaotung dedopévwv «Garbage In, Garbage
Out». H dwadikaoia  Kaboapiopyol, HETACXNUOTIOMOD KOl  KOVOVIKOTIOINGNG
TPAYHOTOTOINONKE €€ OAOKANPOU PHETW TWV TIPONYHUEVWY GUVOPTHOEWY KOl EQYAAEIWV
avaAvaong tou Microsoft Excel, diao@aAiovtag Tnv akpifela kat Tov TANpn EAeYXO i
TWV d€JOUEVWVY XWPIE TNV avaykn Xpriong adla@avoug KwIKA TPOyPAUMATIONOU.

Features’ normalization
The collected

i E=) Data cleaning -~ ‘ Train / Test datasets

Output
(measured dimensions) l

== Training dataset

5-fold cross-
validation
Mimodel @ comparisonof MLP DTR
prediction _

accuracies (R?)
GBR SVR

ﬁ Testing dataset

Eikova 3.2: ZXnUOTIKA QvOmopAacToon TNG PONG Epyaclwv mpoemegepyaaiog Kal
kaBapiopov (Data Cleaning Pipeline). Mnyn: Mpooapuoyy omo Baturynska &
Martinsen (2021).
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3.2.1 Alaxeipton EANEITOVTWVY TPV

Kotd 1n dlevépyela g opxIKng OlepeuvnTIKNC avaiuong (EDA), evtomiotnke
ONUOVTIKO TTOO0OTO EAAEITOVTWY TIPWV (Missing values) otn petafAntr CustomerlD,
N omoia amoTEAE( TO KAEIOI Y10 TNV TEAATOKEVTPIKI| OVAAUGT). ZUYKEKPIPEVQ, 135.080
EYYPAPEC, TIOL OVTIOTOIXOUV TEPIMOL 0TO 25% TOU GUVOAOUL, OEV CUVOEOVTAV ME
OLYKEKPIUEVO TEAATN, TIBOVAC AOYW OyOP®WV TIOU TIPOYUATOTIOINBNKAV OO EMIOKETTEC
(guest checkout) xwpi¢ eyypa@r). ZT0 TAGICIO OUTO, KOl KOTOTIV a&lOAOYNONG Twv
EVOAAOKTIKQV, EQOPUOCTNKE N WEB0SOC TNE TARPOUE dlaypanig Katd mepimtwan (list-
wise deletion). Aedopévou OTI N PEAETN a@opd TNV TUNUOTOTOINGN CUUTEPIPOPAC
EYYEYPAUMEVY TEAATWV Kal OXl AMAWG OVWVUPWV  GUVOAAOYWVY, N Omoudio
TOUTOTOINONC KABIOTOUOE TIC EYYPOPEC OUTEG UEBOBOAOYIKA OKOTAAANAEC yiO TOV
UTIOAOYIOMO TwV JEIKTWV RFM. H TeXVIKNA TN¢ avamAnpwaong (imputation) amoppi@dnke
KATNYOPNMOTIKA, KaBwG N TEXVNTA dnuioupyia KwoIK®v TEAATwVY Ba gloryaye aofopn
pepoAnyia (bias) kat Ba aANoiwvE TNV TPOYUOTIKI) KOTOVOUN TNE CLUXVOTNTOG AYOPWV.
To TEMIKO Ociypa PETA TN dloypa@r] Kal Tov Kabaplopo aviAbe oe 406.829 £yKupeC
EYYPOEC.

3.2.2 Alaxeipton ApvnTikwv TPV Kat ETOTpo@wy

H evdeAexnc €&€toon ¢ MEPIYPOPIKAG OTATIOTIKNC TNG METOBANTAC Quantity
KOTESEIEE TNV LTTOPEN APVNTIKWY TIPWVY, Ol OTOIEC OTO TANIGI0 TOL AlAVIKOV EUTOPIOU
LTIOANAWVOULV ETIGTPOPEC TTPOIOVIWY, KOTEGTPAPUEVA €I0N 1 AKUPWAELIC TOPOYYEAIWV.
210 TAQiCl0 TNG mapolOOg €pEuvaC, N omoia €0TIAdEl oTNV aVAALON TNC BETIKNAG
ayopaoTIKNC a&iag kal Tng evepyol {NInong, Ol EYYPOPEC OUTEC KpiBnkav wg
OTATIOTIKOC BOpLBOC oL Ba UTOPOLCE VO 0dNYNOEL O ECPAAUEVA GUUTIEPATATA (TL.X.
apVNTIKO GUVOAIKO TCipo yia €vav TEAATN). Q¢ €K TOUTOU, EENIPEBNKAV OTIO TO TEAIKO
OUVOAO OEBOUEVWVY TIPOC OVAALGN, SI00QAAIZOVTOC OTI N PEAETN EOTIALEL OMOKAEIOTIKA
0€ OAOKANPWHEVEC KO ETITUXEIC CUVAAAAYEC.

3.2.3 Avtigetwmion Akpaiwv Tipwv (Outliers)

H mopoucia akpaiwv Tigwv (outliers) oTIC MPETARANTEC TNG TOOOTNTOC Kal TNG
XPNMOTIKAC agiog OMOTEAEI GUXVO QAIVOPEVO OTO O£JOUEVO TIWANCEWY, WOTOCO
dovatal va oTpePAWCEL ONUOVTIKA TN AslToupyia Tou aAyopiBuov K-Means, 0 omoiog
Booiletal aTov UTIOAOYIOUO PECWV OPWV Kal €ival EvaicONTOC GE OTOUOKPUOUEVEC
TOPOTNPEACELC. Ma TNV AVTIPETWTICN TOU QOIVOPEVOU, EMEAEYN N OTOTIOTIKY TEXVIK)
Winsorization (meplopiopag) avti tng mAnpoug diaypa@nc (trimming). H emiAoyr) auti
Kpibnke BEATIOTN, KOBWC N TARPENG diaypa@r) 6a 0dnyoloE 0€ OMWAEID TOAUTIUNG
TANPOQOPIaC TOL aPopa Toug TEAdTEC LYUNANC a&iag (whales), ol omoiol gival Kpiaipol
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yla v emyeipnon. H dlodikaoio mepieAapPave tov UTOAOYIOUO Tou ELpoug
Evdotetaptnuopiov (IQR) Kol tov KOBOPIOPO TOL QAVWTOTOL OPIoL  ATOJOXNC
(Q3+1.5xIQR). O1 TIPéC TTOL LTTEPERAIVAY TO OPIO OUTO AVTIKATOOTABNKAV WE TNV TIWN
TOU OVWTATOU 0Piov, EMITUYXAVOVTAC TNV EEO0UAALYVON TNE KATAVOUNG TWV dEGOUEVWV
Kat 6100@aAifovtag Tn oTaBepdTNTO TOU AAYOPIBHOL XWPI¢ TNV AMWAEIN TWV "KAAOY"
TEAATOV.

3.3 MetaoxnuoaTiopog Acdopévav: To Moviéao RFM

META TNV 0AOKANPWaT TOL KaBapIopoL, To GUVOAO dEO0UEVWV ETAOXNUATIOTNKE Ao
EMMESO  PEPOVWHEVNG OULVOAAAYNC O€ €mimedo povadikol TeAATn (Feature
Engineering), péow ¢ €@appoyn¢ tou poviédov RFM  (Recency, Frequency,
Monetary Value). To povieho RFM €mIAEXBNKE WC TO TAEOV OOKIUO HOVTEAO
CUMTIEPIPOPIKIC TUNMOTOTOINONG oTn d1EBvy BIBAIoypa@ia TOL PAPKETIVYK, KOBWC
oLVBLALEL OmMAOTNTO Kal LYNAR TPORAETTIKA 10X0. Ot deiKTEC LTTIOAOYITTNKAV YIO KABE
gvav omo Toug 4.372 povadikoug TEAdTEC Tiou TipogkuYav. Eidikdtepa, To Recency (R)
0pIgTNKE WC 0 OPIBUAC NUEPWV TTIOU JECOAAPNCAVY OTIO TNV TEAEUTAIO ayopPd TOL TEAATN
€W TNV nUEPOUNVIa ava@opag Tng MEAETNC, avTikatomIpidoviag tnv mbavotnTa
eMavaANYnNg tng ayopdc. To Frequency (F) umoAoyiotnke w¢ TO TANOOC TWV
EEXWPIOTWV TTOPaYYEAIWV avd TIEAATH, dEIKTNG TOL AMOTUTIWVEL TNV TIOTATNTA. TEAO,
T0 Monetary Value (M) mpoodlopioTnKE w¢ TO GUVOAIKO XPNUOTIKO TOGO TOU
damdvnoe 0 TEAATNG Katd Tnv e&etalduevn TePiodo, avtikatomtpidoviag Ttnv
OIKOVOUIKI) TOU aéia yia Tnv €mixeipnon.

OFFLINE
Features Model
R"‘W—Dat?' it Offline Feature «| Choice of Model
Data Collection ’
Computation Hyperparameter
Data Storage :
Feature Storage Tuning =
8 5
S 3
3 o
-] [« %
)
gl ~N |2
o ONLINE =
i) c
B Feat =
Model reatures Query Data
- Real-Time Feature -
Online Inference [€ computation < Real-Time Data Input
N =
Result Feedback Feature Service Real-Time Query <«

Operations and Maintenance
High Availability, Scalability, Seamless Upgrades, Real-Time Monitoring

- /

Eikova 3.3: Alodikogia pgetaoxnuatiopol Twv dedopevwy (Feature Engineering) amd
TO ETIMEDO TWV GUVOANOYWV OTO ETIMESO TOU POVASIKOU TEAATN BACEI TOU POVIEAOU
RFM. Mnyn: Mpooappoyr) and Aggarwal (2015).
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3.3.1 Tunomnoinon Acdopévwv (Z-Score Standardization)

O1 umoAoyloBévteg deikte¢ RFM moapouaialav €ENIPETIKA OVOUOIOYEVEIC KAIUAKEC
pETPROEWVY. Mo mopadelypa, n Xpnuatikr) A&ia KupaivoTtav e XIAIAdEC AipEC, EVw N
2uXvOTNTO o€ povown@loug r diwnelouc apiBuouc. H ameubeiog epappoyr) aAyopibuwv
opadomnoinong mou Bacidoviol otnv EukAgidela amdotacn o€ pn TUTOTOINMEVA
dedopéva Ba odnyoloe oe PEBOBOAOYIKO OQAAUQ, KaBw¢ n HETARANTA pe TN
peyoAUTEPN OloKOpavan (Monetary Value) 8a KuplopxoOoe 0TOV UTIOAOYIGHO TwV
anooTdoewy, EMOKIAJOVTAC TN onuacia tng ZuxvoTnTag Kai Tou Mpoa@atou. Na thv
emiAuan Tou mpoPARaTOC, EQapudoTnKe Tumonoinan Z-Score (Standardization), 6mou
KAOE TapOTrpNnoN YETOOXNMOTIOTNKE OQAIPWVTAC TOV HETO OPO Kal SIAIPWVTAC PE TNV
TUTIIKT) 0TOKALON TOU Ogiypatog. H diadikaaia autr) eEao@AAIoe OTI OAEG Ol PETORANTEC
€XOUV PEGO OPO PNdEV Kal TUTIKN OTOKAIGN €va, GUUBAAAOVTOC £T01 I0OTIPO OTOV
KaB0opIopO TV OPAdwWVY KOl ETITPETOVTAC OTOV aAyopI1Bpuo K-Means va eviomicel dopEG
BaCIOPEVEG OTNV TIPAYUATIKI] CUPTIEPIPOPA KO OXI OTNV KAIpOKO PETPNONC.

No Skewness
(symmetrical)

DA

Positive Skewness |

Negative Skewness
(left-modal)

(right-modal)

, Asselinsights.net

Time, Years

Eikova 3.4: Ontikomnoinon tng emidpacng tn¢ Tunonoinong Z-Score 0TI KOTAVOUEC
TWV PeTafAnTav. MNnyn:Mpooappoyn and Han, Kamber & Pei (2011).

3.4 Emihoyn EpyoAsiwv Avaiuong

H peBodoloyia tng €peuvag BooioTNKE 0T OTPOTNYIKI) OLUVOLOOTIKA Xprion oLo
Kopu@aiwv Aoylopikwy, Tou Microsoft Excel kai Tou Tableau Desktop, vioBetwvtac
pio mpoagyyion "No-Code" mou amodeIKvOEl TN OLVATOTNTO EKTEAEONC TIPONYHEVWV
avoADoewv PE epyaleia evpeiag xprionc. To Microsoft Excel Asitovpynoe wg n Kopla
UTIOAOYIOTIKI) UNXOVH, XPNOIKOTIOIOUUEVO YIO TOV KaBOPIoPO Twv dEG0PEVWY, TOV
UTIOAOYIOMO TwV OEIKTWV RFM, tnv tumomnoinon Z-Score Kal TNV TPOCOU0iwan Tou
aAyopiBuou K-Means, Tpoo@EpovToag AP dla@avela o€ KAOE Briua TNG JOBNUATIKAC
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diadikaaiac. Avtiotolxa, To Tableau Desktop aglomoifnke wg 10 epyaAsio OTTIKIC
Avaiutikig (Visual Analytics), emitpEnovtac v EEepeuvnTiky Avaluan AeGOUEVWVY
(EDA), Tnv moAudidototn onTikonoinan twv clusters kai T énuiovpyio S100pa0TIKWY
TIVOKWV €AEyXou (Dashboards). H emidoyn autr} e§unmnpétnoe tn S10KPITH avAykn yid
UTIOAOYIOTIKI] OKPIBEI0 OAAG KOl VIO OTIOTEAEOUATIKI) OTTIKY EMIKOIVWOVIO TWV
OUVBETWV OMOTEAEOUATWY TTPOC TOUC ANTITEC ATTOPATEWV.

v
OROR0O
A

Eikova 3.5: Aidypoppo  ouvépyelag epyoAciowv: Amd Tnv eme€epyocio Kol Tov
UTIOAOYIOMO TWV OEIKTWV 0To Microsoft Excel oTnv OMTIKN AVOAUTIKY HECW TOL
Tableau. Mnyn: Mpocapuoyn and Sharda, Delen & Turban (2020).

3.5 Alodikaagia Tunuatomnoinong: AAyopibuog K-Means

H mupnvikr d10d1Kagio Tng TUNUOTONOINoNS LAOTOINONKE PMECW TNC EQOPUOYAE TOU
aAyopiBuou K-Means Clustering , €vo¢ enavoAnmTikol aAyopiBuou dlauépiong mou
EXEL WG OTOXO TN dNUIOLPYIO JIAKPITWY Kal ECWTEPIKA OUOIOYEVWV OUAdWY TIEAOTWV.
H Aertoupyia tou aAyopibuou Baailetal otnv eAaxioTonoinan ¢ dIaKOPAVANC EVTOC
TwWV opddwv (within-cluster variance), TOMOBETWVTAC KABE TEAATN OTNV OPAGA HE TO
TANC1E0TEPO KEVTPO (centroid). Kpiolyo oTtadio Tng 61001KOCi0a¢ OMOTEAEDE N EMIAOYN
TOU BEATIOTOL apPIBOL opddwv (K), yio v omoia xpnoipomnoiiénke n MéBodog Tou
Aykwva (Elbow Method). Méow Tou umoAoylopold Tou ABpoiopatog Twv
TeTpayWVIKWY ZOAAPATWY (SSE) yio éva €0pog TINWY K, EVIOTIOTNKE TO onueio
KOMTAC TNG KOUTIOANG, TO OTI0io UTESEIEE OTI N €TUAOYN TPIWV OPAdwWVY (K=3) TPOCoPEPEL
N BEATIOTN 100ppOTia PETAED TNG TTOAUTIAOKOTNTAC TOU UOVTEAOU Kal TG aKpifelag
NG TUNUOTOTMOINONC.
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Step 1 Step 2 Step 3

Eikova 3.6: ZxnUOTIKA avanapdoTtoon TS EMOVAANTTIKAG O10d1Kaaiog Tou aAyopibuou
K-Means, and v apxikn TomoBétnon Twv KEVIpwv (centroids) €wq TNV TEAIKN
OOYKAION TWV oLOTAdwV. Mnyn: Mpocapuoyn and Jain (2010).

AgdopEvou TOU PEBOBOAOYIKOU TANICIOU YIO PN XPRON KWAIKA, 0 OAyoplBuog
TPooouoIWONKe 0TO TEPIBAANOY TOu Excel péow pIOg oUOTNPAG EMOVOANTTIKIC
dladikaaciag Teoodpwy oTadiwv. APXIKA, TPAYUOTOTOIBNKE N ApXIKOTOiNGN WE TNV
Tuxaia €mAOYN TPIWV OPXIKWV KEVIPWY OTOV TUTOTOINUEVO XWPO OEOOUEVWV.
AkoAo0Bnoe to otddlo TN AvaBeang, KOTA TO Omoio LTOAOYIOTNKE N EukAgideln
AnooTacn KABe TEAATN OMO TA KEVIPO KOl EYIVE N KATATOEN TOL 0TV TANCIECTEPN
opdda. XTn Ouvéxela, OTo OTAdI0 TNG Evnuépwonc, mpoypoTOTMOIOnKe
EMAVUTIOAOYIOHOC TWV KEVTIPWVY WC 0 PHETOC OPOC TWV XAPAKTNPIOTIKWY TWV TEANTWV
TOU OVAKOULV OTNV €KACTOTE OpAda. H d10dikagia OAOKANPWONKE PE TO GTASIO TNC
Z0yKAIONC, OTOV TO PBrjpoTa TNE AVABECNC KO EVNUEPWANE EMAVOANPBNKAY KUKAIKA
€WC OTOU emITELXDEl OTABEPOTNTA OTIC OVABECEIC TWV TEAATWY, XWPIC MEPAITEPW
METOBOAEC.
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3.6 'EAcyxol A&lomioTiag Kal Eykupotntag

"0 TN d100QAAIOT TNE EMCTNPOVIKAG OPTIOTNTOC TNG EPELVOAC KL TNE EYKLUPOTNTAC TWV
AMOTEAEOUATWY, OIEVEPYNONKOV GCUYKEKPIPEVOL EAEYXOL TIOIOTNTOC O TIOAAGTIAG
EMineda. Ze MPWTO EMIMEDO, EAEYXONKE N ECWTEPIKN) GLVOXH TNE OUAGOTOINGNC HECW
NG MapakoAoLONang Tn¢ peinong tou o@dAuatog SSE katd Tig emavaAnyel Tou
aAyopibuou, emiBeBatvovtag Tn padnuatiki 0pBOTNTA TNC d1adIKACiag GUYKAIONC. Z€
de0TEPO EMIMEDO, TPOYUOTOTOINONKE OTTIKA EMAANBEVCN TWV OMOTEAEOUATWY HECW
dlaypappdtwy diaomopag (Scatter Plots) oto Tableau, 6mou d10mIoTwONKE 0 aEAE Kal
EUKPIVIC d1aXWPIOUOC TV TPIWV OPAdWY OTOV XWPO Twv Z-Scores, XwPIiC onUAVTIKEC
EMKOAOYEIC. TEAOG, O&loAOYNONKE N EPUNVEVTIKN gykupotnTa (interpretability) Twv
TPOQIA TwV OPAdWV OE OXEOn ME TNV LEIOTAUEVN Bewpia Tou MApKETIVWK. H
a&loAdynon outh emiBefaiwoe OTI o1 MpokLMTouceC cuatdde —VIP, Motoi Kal
MePIOTACIOKOI— £XOUV TIPOKTIKO EMIXEIPNUOTIKO VONUA, OVTIOTOIXOUV O€ TPOYUOTIKEC
KOTAVOAWTIKEC TUTIOAOYiEC Kal dhvavtal va LTooTnpiéouv TN ANWN OTOXEUHEVWY
OTPOTNYIKWVY OMOQPACEWV.
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KEDPANAIO 4: Avaiuon Aegd0oUEVWV Kal ATOTEAECUOTO

4.1 Elcaywyn

To mapdv KeQOAAIO GUVIOTA TOV EUTEIPIKO TLPNVO NG SIMAWHOTIKAC epyaaiac,
TOPOLOIAZOVTOG TO EVPAMATA TIOL TPOEKLYAV ATIO T GUCTNUATIKI) Kal TOAVETITEDN
ene&epyaaia Tou guvoAou dedopevwv (Online Retail Dataset). H avdAuon umnepBaivel
TN OTEipa TOPABEDN OTATIOTIKWY PEYEBWV Kal E0TIALEL aTn BabuTepn dlEPELVNOT TWV
KATOVOAWTIKOV  TPOTOTWY, OEIOMOIWVTIOG T HEBOOOAOYIKA €PYAAEIOBNKN TIOU
TEKUNPIWBNKE GTO TTPONYOUUEVO KEQPAAQIO.

2T0X0C TNG mapoloag evotTnTac €ival n ye@lPWon TOU XAOUOTOC METOEL TWV
TPWTOYEVQVY O€dOUEVWY Kal TNG OTPOTNYIKAG ARYNG omo@acewv. H dour tng
Topouaiaang 0KOAOUBEL P KAIMOKWTA TPOCGEYYION «ATO TO YEVIKO GTO EISIKO»:

1. ApXIKQ, XOPTOYPO@EiTal N HAKPO-EIKOVA TNG EPTOPIKNG dPATTNPIOTNTOG HECW
NG YEWYPOPIKNAG KOL XPOVIKIC AVAALGNC TWV TIWANCGEWV.

2. AKOAOUBWC, N avaAuvon euBabivel 0T CUPTEPIPOPA TWV TEAATWY HECW TOU
povTéAou RFM, omoKOAOTTOVTOC TN OOUIKK) OCUUMETPIO TNC OyOPOOTIKNAG
dhvapnc.

3. Télo¢, mapoualiadetal N Tunuatonoinan ¢ ayopac (Segmentation) p€ow tou
aAyopibuouv K-Means, omou avadelkviovtal TPEIG OIOKPITEC OTPATNYIKEC
OMOOEC TTEAOTWV.

KaBe evotnta ouvodeleTal amd TNV Omopoitntn OnTKY Tekunpinon (Data
Visualization), emBefaiovovtac tnv a&ia Tng OMTIKNAC OVAAUTIKAG OTNV KOTOVONGoN
obvBeTwv Qavopévwy (Shmueli et al., 2017).

4.2 Meptypa@ikr) Avaivon Asdopévwv (Descriptive Analytics)

Mpwv TV €Qopuoyn TWV TPONYHEVWY OAYOPIBUWY UNXOVIKNAC Wdbnong, Kpibnke
anapaitntn n olevépyela EEepeuvntiknc Avoaiuong Acdopévav (EDA), TPoKEIEVOU
Vo xaptoypo@nBolv o1 BaoikEC METABANTEC TOU  €MNPeAdovvV TNV  EUTOPIKA
dpOaTNPIGTNTO KOl VO EVTOTIOTOUV POTIBa Tov d¢v gival Apeaa opatd.

4.2.1 l'ewypa@ikn Katavopr Kot Alacuvoploko Epméplo

H avaAuaon tng Yewypo@IKNG TPOEAELOTC TWV CUVOAAOYWV ATIOKAAUTITEL TNV KUpiapxn
Béan ™ eyxwplag ayopd¢. Onwg ameikovidetal atov Xaptn Katavourng MwAnoewy
(Eikova 4.1), 10 Hvwpévo BOGIAEI0 GUYKEVIPWVEL TN GUVTPITITIKY TAEIOVOTNTO TOU
OYKOUL Twv UVOANOY®V (Gvw Tou 90%), yeyovdg Tou eMIBERAIWVEL TNV £Dpa Kal TNV
KOp10 OpaaTNEIOTNTa TNC EMIXEiPNONC. QoTdo0, N avaAUcn OVASEIKVUEL IO GNUAVTIKE
deutepoyevn Taon: Tnv mapén agloonueiwtng dieiocduong o€ ayopeC TNE NMEIPWTIKIC
Evpwrnng.
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ZUYKEKPIUEVA, XWPEC OMwg N Mepuavia, n FaAAia kot n IpAavdio anoteAolV TOUG
ONUAVTIKOTEPOUG OEVUTEPEVOVTEG TIOAOUC €00dWV. TO ELPNUO AUTO Exel 1d1aiTEPN
OTPOTNYIKN onuacia, KaBw¢ LTOGEIKVOEL OTI N ETIXEIPNOT JIABETEL 10N Eva «ETOIUO»
KOIVO KTOC 0LUVOPWV (organic growth), xwpiq amopaitnTa va €XEl EQOPUOTEL EMIBETIKA
OTPOTNYIKI O1EBVOTIOINONC. ZUVETWC, OVayVwPI{oVTal COPEIC EVKAIPIEC YIO TIEPAITEPW
avamtuén MEOW OTOXEUUEVWV EVEPYEIWV MAPKETIVYK OF OUTEC TIC XWPEC Kal
TPOCOPUOCUEVWY TIOAITIKWY dlavopng (Logistics) yio tn peiwon Ttou KOOTOUC
QMOCTOANC.

Eikova 4.1: Mewypa@Ik KOTavour Tou OyKou TIWANCEWY. H OMTIKOToiNGn avodeikvoel
Vv Kuplapyxia tov Hvwpgvou Baathgiou, aAAd Kat Toug BUAAKEC {HTNONG oTnv KevIpIKr
Evpwmn.

4.2.2 Xpoviki EEEMEN Kal Datvopeva EMoxikotnTag

H e&€taon e diaxpovikr¢ mopeiag Twv €000wv (Time-Series Analysis) €ival kpioiun
yl0 TOV TIPOYPAUUATIONO TV OMOBEPATWY Kal TN SIaXEIPIoN TWV TAPEIOKWY powv. H
avoAuon TwV OgdOUEVWY  OMOKOAUTTEL €VTIOVN EMOXIKOTNTO OTIC TWANCEIC.
Mopatnpeital pia otabepr}, KAIWOKOUPEVN OLENTIKN TOON KATA TO TETOPTO TPiunvo
(Q4) tou £€T10UC, N OMoia KOpLEWVETaIL TOV Prva NoEUBPIo Kal TIC apxEC AekeuBpiou. H
av&nan auTr GUVOEETAL AUESO PE TNV EUTIOPIKI TIEPIOAO TwV XPIGTOUYEWWVY Kal TIC
TPOWONTIKEG evepyeleq TUmou Black Friday, o1 omoie¢ Kivntomoiovv podika TO
KATAVAAWTIKO KOIVO.

AVTIBETWG, 01 TPWTOl WNVEC TOU £TOUC, KOl OUYKEKPIPEVA O lavoudplog Kal o
deBpoudplog, MOPOLCIAOLY TN XOMNAOTEPN €EUTOPIKA OpacTnEIOTnTa. AUTH N
«KOIAIG» OTIC TWANCEIC €ival avapevopevn ato Alaveumoplo (post-holiday slump),
WOTOC0 LTOYPAUMICEL TNV ETUTAKTIKA OVAYKN OXEOIOOMOU EIBIKWVY KIVATPWY TOVWONC
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NG {ATNONC KATA TN CUYKEKPIPEVN TIEPIOBO (TT.X. EKTTTWOEIC EEOTOKAPIOUOTOC, EIBIKEC
TPOOPOPEC YIa PEAN), WOTE VA EE0UAALVOET N KOPTOAN TwV €003WV.

Ekova 4.2

1200K

800K

Total Price
@

December 2010 February 2011 April 2011 June 2011 August 2011 October 2011 December 2011

Month of Invoice Date

[Elkova 4.2: Mnviaia e€EAIEN TOL KOKAOUL epyaaiwv. AIAKPIVETAL 0ap®¢ N Kopuewan e
{NtnNon¢ Katd tnv €0PTOOTIKI) TEPIOGO0 KOl N TITWAON OTIC ApXEC TOU ETOUC.

4.3 Avaauon Zuumepteopdc Medatwyv (RFM Analysis)

H petaBoon and tnv avadAuon Twv amAWY GUVOANOYWY 0TV TEAOTOKEVTPIKI) OvAAUCn
TPAYUATOTOINONKE PECW TOU POVTEAOLU RFM. O UTOAOYIOUOC TWV OEIKTWY YA TOUC
4.372 povodIKoUg TEAATEC aVEDEIEE TN OOMIKI) aVICOTNTO TN¢ MEAATEIOKNAG Bdaonc,
emPBeRaIOVOVTAC PE EVILUTIWOIOKO TPOTO TNV ApxH Tou Pareto (Kavovag 80/20) oto
TEPIBAAAOV TOU NAEKTPOVIKOU EUTIOPIOU.

4.3.1 Avaiuon Mpoogatotntoc (Recency)

H petafAntn tng Mpoo@ototnTac AEIToupyei w¢ OEiKTNG TNC EVEPYOL OETHUELANC TOU
TMEAATN. H Kotavoun twv 0ed0UEVWY EJEIEE OTIL EVO ONUOVTIKO TUNMO TNE BAong €xel
VO TIPOYUOTOTOLTEL Oyopad Yio S100TNHO Gvw Twv 6 unvav (LPNAG Recency). AuTo TO
«AVEVEPYO» I «EV LUTIVWOEL» THAKA TIEAXTWV OTMOTEAEL TAVTOXPOVA Kivduvo (churn risk)
aAAG Kat eukatpia. O vPnAoc peaog 6poc MpPoaEATOTNTAC LTTOANAWVEL OTL N EMIXEIPNON
OUOKOAELETAL VO dlaTNPAOEL «{e0T» TN OXEON PE TOV TIEAATN PETA TNV TPWTN ayopd.
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4.3.2 Avaiuon Zoxvotntag (Frequency)

H avaAuaon g ZuxvotnTtag KAtedEIEE PIo KOTAVOUN) EvTova O0UUMETPN TIPOC Ta OE€Id
(right-skewed). H cuvtpImtikn TAEIOYN@io Twv TEAATWV TPOYUATOTOIEL 1 £00¢C 2 ayopEC
(one-off buyers), avtipgeTwiovtag T0 KOTAOTNUO W AVCT Wiag opdc. ZTov avtinoda,
EVIOTIOTNKE £VOG PIKPOG OANG €EQIPETIKA dpaaTpIog TUPAVAC TEAATWY PE LYNANR
enavoAnyuotnta (>20 ayopéc), ol omoiol amoteAoUV Toug TPeaBEVTEC ToL brand.

4.3.3 Avaiuvon Xpnpotiknc A&ioc¢ (Monetary)

Mapopoiwg, n avoivon tng Xpnuatikng Agiac emPefainoe 0TI Ta €0000 TNG
eMixeipnong e€aptwvtal o€ PeydAo Babuo amd pia eAIT meAaTwY (yvwoToi w¢ "Whales"
0TNV 0pOAQYyia TOU PAPKETIVYK) TOL damavoly PeydAa mood. H pada Twv meEAATWY
OUVEICQEPEL PE MIKPA KAAGBIO 0yopwv, YEYOVOC TTOU KABIGTA TO KOOTOC OMOKTNGNG avVa
neAatn (CAC) Kpioiuo mapdyovta yia tnv Kepdogopia.

CustomeriD Monetary Frequency Recency
12346 77183,6 1 326
12347 4310 182 2
12348 1437,24 27 75
12349 1457,55 72 19
12350 294,4 16 310
12352 2226,04 80 36
12353 89 4 204
12354 1079,4 58 232
12355 459,4 13 214
12356 2487,43 58 23
12357 6207,67 131 33
12358 928,06 17 2
12359 6372,58 248 57
12360 2302,06 126 52
12361 174,9 9 287
12362 4737,23 256 3
12363 552 23 110
12364 1208,1 81 8
12365 641,38 22 291
12367 150,9 10 4
12370 3425,69 166 51
12371 1527,96 62 60

Eikova 4.3: Agiyua tou umoAoylopol Twv delktwv RFM ava meAatn. Mapatnpeiton n
HEYAAN OlaKOUavan OTIC TIPEC, YEYOVOC TIOU KOTECTNOE OVAYKAIO T OTOTIOTIKNA
tononoinon (Normalization).
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4.4 AnoteAéopata Tunuatomnoinong (Clustering Analysis)

H e@apuoyr) tou oAyopiBuou K-Means, Katomv Tn¢ amapoitntng OTOTIOTIKIC
TuTtonoinang (Z-Scores) yia tnv €AAEIUN TWV OKPAiwWV TIHWVY, 03r)yNoE GTOV EVIOTIOUO
TPV (3) dIOKPITWV Kal OTOTIOTIKA onuovtikwv ouatddwv (Clusters). H emiAoyr
Tou emiBefaiwbnke wg BEATIOTN PEow TNG MebBddou tou Aykwva (Elbow Method),
KOBW¢ TPOCPEPEL TNV 1I60VIKI) 100ppoTIia HETAED TNC EPUNVEVTIKNC IKAVOTNTAC Kal TNG
TTOAUTIAOKOTNTOG TOU POVTEAOU.

Clusters 54

Ewkova 4.4
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Eikova 4.4: XwpIKn ameIkovion Twv TpIwv cuaTddwv (Clusters) atov d16d100TATO XWPO
Bdoel TwV TUTOTIOINUEVWY TIHWVY (Z-Scores). AIOKPIVETal 6O@PwE 0 dIaXWPIoUOC TWV
OMAdWY XWPIC ONUAVTIKEC ETUKAANOYELC,.

AKOAOULBEI N OVAALTIKA TTAPOLCIOCN TOU TPOPIA TNE KABE OPAdAC, OTIWE TTPOEKLYE aTd
TN GUYKPITIKA avaAuaon Twv HEcwv 0pwv (Cluster Profiling):

4.4.1 Opada 1: «VIP / MoAoTiyot MeAdtec» (The VIPS)

H npwtn ouvotdda (Cluster 1) anoteAei TNV adlap@IoBATNTN EAIT TN MEAATEIAKNAG Baong. Av
Kat op1BunTIKG omoTeAolY TN petoPneia (mepimou 10 17% Tou GUVOAOU), TO OIKOVOMIKA TOUG
XOPOKTNPIOTIKA EiVOl EVTUTIWGIAKA.

SuumePLpopd: Ot meAdTeC auToi xapakTnpiovtal and BETIKA Z-Scores o€ OAEG
TIC KaTnyopieg "evdiagpépovtog”. Ayopaldouv moAL cuxva (High Frequency), pe
TO LYNAGTEPO PECD KaAAGBL (High Monetary) Kat, T0 KUPIOTEPO, TTOAV TPOCEOTA
(Low Recency).
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STPOTNYIKN Znuocio: ATOTEAOUV TNV  «OIKOVOUIKI POXOKOKOAIG» NG
emixeipnong. Eivan ot Atydtepo gvaicbntol otig Tipég (price insensitive) Kat ol
o mibavoi va doKIYAoouv VEX TPOoTOVTa. H OmwAEIa £0Tw Kal VO PIKPOU
TOC0GTOU OUTWV TWV TEAATWV Ba gixe dLCAVAAOYD PEYOAN APVNTIKI) EMTTWAON
otov Tdipo.

4.4.2 Opada 2: «Maotoi / Avepxouevol» (Loyal / Potential)

H oe0tepn opdda (Cluster 2), n omoia avTIMPOOWTEVEL TEPITIOL TO 23% TWV MEAATWV,
XAPOKTNPIZETal MO OTABEPOTNTA KAl GUVETELD.

S UUTEPIPOPA: AEiXVOUV TAKTIKOTNTA OTIC OYOPEC TOUE KAl £XOUV EVEPYN OXEDN
ME TO Kataotnua (UETPIo Recency), oAAG dev €xouv QTACEL OKOUA Ta EMITEdA
damdvng Twv VIP.

STPOTNYIKN Znuacia: Eivol o1 MEAATEC PE TN WEYAAUTEPN TPOOTITIKN
avantuéncg (potential upside). Bpiokovtal 1o 0TddI0 TNE «WPIMavVONg» Kal, Ye
TNV KOTOAANAN TapdTPLVAN, £X0UV TIC TTPOJIAYPAPES VO LETATINGACOLY GTNV
Katnyopia VIP. AToTteA0UV TO A0POAEGTEPO KOIVO Y10 JOKIHN VEWY TIPOTOVTWV.

4.4.3 Opada 3: «Tumikoi / Meplotaotakoi» (Occasional / Mass
Market)

H tpitn kol moAumAnBéatepn opada (Cluster 3), kKaAOmTovTog mepimouv to 60% Tng
Bdong, a@opd TOLG TEPIGTOCIOKOUC OYOPOOTEC.

>uumepipopd: Mapouatdlouv vPnAoO deiktn MpoogatotnTag (€X0UV TIEPATEL
TOANOI PAVEC amd TNV TEAEUTAIO ayopd) Kal XounAfR cuxvotnta (ouvrwg pia
HOVO GLVOAAQY).

ZTPATNYIKN Znuacia: AVTIMTPOOWNEVOUV TN «hAlo» TNG ayopdc. H aTopIKh
Toug o&ia eival xaunAn, aAAd 0 GUVOAIKOG TOUG OYKOG Eival Kpiolyog yia To
pePIdlo ayopdc (market share). H KOpla TpOKANGN €0W Eival n evepyomnoinon
Kal 1 0moTPOTI TNC 0PIOTIKNAG dlappong (churn).
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Eikova 4.5: MAnBuoplakh Kotavourn Twv TEAAT®WY avd cuoTtdda. H opdda twv
TEPIOTACIAKWY TIEAATWY KUPIOPXED TTOOOTIKA, UTOypaupilovtag Tnv TPOKANGN Tn¢
METATPOTNAG TOUG O TIOTOUG TEATEC.
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Eikdva 4.6: ZUYKPITIKA OMEIKOVION TWV UEowv Opwv (Average RFM) ava Cluster.
Mapatnpeital n oagng vrepoxn tou Cluster 1 (VIP) oToug TOUEIC Twv £000WV KOl TNC
auxvotnTaC.
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45 zuntnon Kat AlolKnTikEG Mpoektdoelc (Managerial
Implications)

Ta EUMEIPIKA OTOTEAECUATO TNC AVOALGNG dEV EXOLV POVO BewpnTIKN agia, aAA
00NyoUV 0€ GUYKEKPIPEVEG, EQAPUOTIPEC OIOIKNTIKEC TTPOTACEIC. H OTPOTNYIKY) «One-
size-fits-all» amoOdEIKVOETOl AVOTIOTEAEOUATIKI] OTO  OUYXPOVO, OVTAYWVIOTIKO
mEPIBAAOV. TMpoteivetal n  ULIOBETNON  MIOC  dIAPOPOTIOINKEVNG  TIPOCEYYIONC,
TPOCOPHOCUEVNC OTIC OVAYKEG KOBE LaTAdAC, OTIWC cuvoWileTal atov Mivaka 4.1.

Mivakag 4.1: Ztpatnyikd MAaiolo Apaong ava Zuotdda MeAatwv

Xapaktnpilotika | VIP (Cluster 1) Motoi (Cluster 2)  Mepiotaciakoi (Cluster 3)
Mpo®iA YynAq Aomdvn &  Ztabepoi,  Méon  XaunAn Aéopeuan,
ZuxvotnTa Aia Adpaveic
ZTPOTNYIKOC Alokpatnon Avamtuén Enavadpaatnpiomnoinon
D2 (1) ()8 (Retention) (Development)
Evépyeleg Mpoypapuata Cross-selling / Up- ~ Autopotonoinuéva Emails
Marketing Loyalty Gold selling
EKMTOOoEIl  TIEPIOPIOPEVOL
ATIOKAEIOTIKA Kivntpa ab&énong  xpovou
Mpovouia KaAab100
Remarketing Campaigns
MpPoCcwWIKN > TOXELHEVO
E&unnpétnon Newsletters

Agiktng Emituyioag = Meiwon Churn  A0&non  Méoou  Conversion  Rate  (2n
Rate KaAabio0 ayopd)

Ma v opada Twv VIP [MeAhatwv, n otpotnyiki €0Tiadel otn  dnuioupyia
ouvaleBnUATIKoL Oeopol. Ot TMEAATEC auToi Oev XPEIGLOVTOl EKMTWOEIC YA vd
ayopdaouv, aAAdG avayvwplaor). MpoTeiveTal n mapoxr LTNPECIWVY TPOCTIBEPEVNC agiac,
OTWC dWPEAV TOXEID ATOGTOAN 1) TPACBOCN O€ TPOTOVTA TIPIV TNV EMCNUN KUKAOQOpIa
TOUC.

Mo toug Miotoug MeAdTeg, 0 atdxoC €ival n peytoTonoinon tng agiag toug (Customer
Lifetime Value). Edw, n emixeipnon mpéemel va enevoUaEl 0 TEXVIKEC OLUOTOCEWV
npoiovtwy (Product Recommendations) mou Bogidovtal 01O I0TOPIKO Ayopwv TOUG,
evBoppLVOVTOC TNV TPOCBNKI CUUTANPWHATIKWV €100V GTO KAAGOL.

TéAog, yia toug Meplotaatakolg MeAATEG, N OTPATNYIKI OQEIAEL va gival xaunAou
KOGTOUC KOt LYNANC OUTOPOTOTOINONG. /AOYW TOL PEYOAOU TARB0ULC TOUC, N dlaxeipion
TPEMEL va  YiveTal MPEOw aAyoplBuikwv epyoAeinv (Marketing Automation),
AMOOTEANOVTAC HOZIKG OAAG TTPOCWTOTIOINKEVA UNVOPATO OE TEEPIOO0UE EKTITWOEWY,
PE OTOXO TNV TMPOKANGN piac de0TePNE ayopag mou Ba “omdoel” tnv adpdvela. H
TPOCEYYIoN auTh ival Kpiotun, KaBwe n diatipnaon evog LEICTAPEVOL TIEAGTN €ival
OTOTIOTIKA TIO KEPOOPOPA amd TnVv anoKTnan evog véou (Customer Acquisition Cost),
EVIOXVOVTOG T GUVOAIKI) aMOJOTIKOTNTO TNC EMIXEipNoNC.

38




KatavahwTikég Taoelg 0TI HAEKTPOVIKEG AyopéC HETw AvAAuang Aedopévav Kat MovTéAwv
Mnxaviki¢ MaBnang

Zuvoyidovtag, n TOPOLCO EUTIEIPIKN E€pEuva KaTEGEIEE OTI N o&lomoinon Twv
deO0UEVWV GUVOANAYWV PECW OAYOPIBUWY UNXAVIKAC HABNONE UTOPET va amoKoAOYEL
KPUMMEVEC O0HEC 0NV ayopd. H petdfaaon amd 10 HOadIKO HOPKETIVYK OTO HOPKETIVYK
akpiBeiog (precision marketing) €MITPENEL 0NV €MIXeipnon va BeAtiotonoincel tv
Katavopn twv mopwv ¢ (ROI optimization), emevdlovtag oToug MEAGTEC PE TN
péytotn Ata Biov Aia (CLV) kat diag@aAilovtag T HoKpompobeaun BlwoiuotnTa g
(Venkatesan et al., 2007).

4.6 ZuykpITIKA AZloAoynon Kot Emotnuovik Tekunpiwon
Evpnudtwv

H moapovoa evotnta unepPaivel TV oA TEPIYPAPIKT) CUYKPION, ETIXEIPWVTAC HIa
BaBlTEPN avaTopun TwV HEBOJOAOYIKWVY ETIAOYWV TNC EPELVAC OE OXEON UE TO OIEBVEC
aKadnNUoTko yiyveaBar. H a&loAdynon dopeital mMavw o€ TEGOEPIC TUAWVEG: TN
OTOTIOTIKN) Tipoeneéepyaania, TNV OAYOPIOUIKY €LOTOBEID, T GCUUTEPIPOPIKT)
OMOIOYEVEID KOl TN OTPOATNYIKI HETAQPACIUOTNTO.

4.6.1 H MNMpoKANon tn¢ ZTOTIOTIKAG KavovikoTntag Kol N
Alaxeipion twv Outliers

21 BiBAoypagio mov €€etadel 1o Online Retail Dataset, mapotnpeital pia évtovn
peBodoAoyIkn dixoyvwpia. H peAeTn twv Chen, Sain & Guo (2012) vioBeTnoe pia
YPOUMIKI TTPOCEYYIoN KaBopiouoL, amoppintoviag T0 GUVOAO TWV OKPOiwY TIHWV.
AvTIBETWE, N mapoloa epyacio evBuypappileTal Ye v TIO oUYXPOVN TPOCEYYION
Twv Tsiptsis & Chorianopoulos (2011), ot omoiol umoatnpiouv 0TI oto "Database
Marketing", ol akpoieg TIEC CLXVA EUTIEPIEXOLV TNV TIO Kpioiun mAnpogopia (High-
Value Customers).

Me tnv e@appoyy tou Winsorization (avti ¢ omARg dlaypa@nc), N €pEuva Hog
KOTAQEPE va dIATNPAROEL TN OTOTIOTIKA 10XV TOUL dEIyUATOC. Z€ OUYKPIOT PE TNV EpyOTia
Twv Dahlan et al. (2021), n oIk pog xprion Z-scores e€00QPANCE OTI Ol OMOCTACEIC
otov EukAcidelo xwpo (Euclidean Distance) kota tnv €@opuoyr Tou K-Means dgv
EMNPEACTNKAY OTIO TIC JIAPOPETIKEC PMOVAdEC YETPNONG (NUEPEC EvavTl VOUIoUATOQ).
Autd Tpocdidel ota Clusters pog¢ pia aBnuOTIK  oTIBOPATNTO IOV CUXVA
amouatadel omo OMAOVCTEPEC IPOTEYYIOEIC.

4.6.2 H AlaAekTIKI] Tou BéATioTou : Mia Tlpoacgyyion
""Occam’s Razor™

Evw o1 Lee & Jiang (2021)sionyouvtal tn Xprion BacilOpevol OmOKAEIOTIKA OTO
Silhouette Coefficient, n mapoloa peAETN vI0BeTED TNV apx Tou "Occam’s Razor" (n
anmAovatepn €€nynon ival ouvrBwe n opbotepn). H avdAuvor pog KOTEdEIEE OTI N
TPOOBNKN TETApTNC cuotadag av&ave TNV €voo-opadikn dlakouavan (within-cluster
sum of squares) xwpic va TPOCPEPEL IAKPITO GTPATNYIKO TAEOVEKTNUO.

Z0pewva e Toug Wedel & Kannan (2016), n emituyia piog TUnUoTonoinong Kpivetat
amnd To av ol opAdeg eival Substantial (OPKETA PEYAAEC YIO VO SIKAIOAOYOUV EMEVOUON)
Kat Actionable (epapuoaoipec). H Ok pag emAoyry dnUIoupyei TPEIC TUAWVEG WE
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anoAuta dlaKPITA TPO@IA Recency Kal Monetary, KOTI TTou 0Tnv €pyacia Twv Lee &
Jiang ouxvd ouyxedtav, 0dnywvtac o€ GAANAETIIKAAUTITOUEVEC OTPOTNYIKEG (cluster
overlap).

4.6.3 ZUUTEPIPOPIKI) ZUYKALON Kal To ""RFM Paradox"

Mia onuavtiky cuuBoArn ¢ mapovoag epyaciag ival n emPBeBainon autod TOL
ol Fader, Hardie & Lee (2005) ovopadouv "The RFM Paradigm”. Ztnv avaAucn pog
(Eikova 4.6), moapatnenonke ot to Cluster 1 (VIP) mapouotddel pio «ovTioTpoQpwg
avaAoyn» oxéan petagd Recency kai Frequency.

2e olyKplon e TIC TpoyeveaTepeC avaAvoel¢ tou UCI Repository, n €peuva pag
avédel€e 0TI n peTaPANTH Recency dev gival anAwg évag OEiKTNg xpoOvou, oAAG Evag
JEIKTNC «PLXOAQYIKNC 6EapELaNC». OMw¢ unoatnpidouvv ot Lemon & Verhoef (2016),
ol TEAdTeq Ye xaunAd Recency eivai o dektikoi ae Cross-selling evépyelec. Auto 1o
eupnUO Pog S10QOPOTIOLEL OO TIC KABOPA TEXVIKEC TPOCEYYIOEIC TTOU OVTIMETWTI(OLY
10 RFM w¢ oTOTIKO TivaKa, KOBWC EUEIC TO OVTIMETWTI{OVPE W SLUVAMIKO EPYOAEID
PORAewNC NG Ala Biou Aiag (CLV).

4.6.4 IewnoAtik Katavoun kat Wnelako OikooLoTnua

Eva n peAetn twv Chen et al. (2012)eoTtiooe oTnV E0WTEPIKI Oyopd Tou HVwPEVOL
BooiAgiov, n Ok pag xoptoypdenon (Eikéva 4.1) amokdAuvge tnv 0mapén
«d0pLEOPIKWV» VIP ouddwv atnv Evpwmaikr) Kowvotnta. Auto To EVpnUa EPXETOL OE
oLMQEWVIa pE TIg Tdoelg Tou "Cross-border E-commerce™ mou avaAdouv o1l Laudon &
Traver (2022). H epyacia pac omodelkvuel 0TI 0 aAyopiBuog K-Means pmopei va
EVTOTIIOEL OMOIOYEVI) KOTOVOAWTIKA TIPOTUTIA TIEPA OO €BVIKA aUVOPA, TIPOCPEPOVTAC
otnVv emxeipnon tn duvatdtnta yia Geographic Micro-targeting.

Mivakag 4.5: OMOTIKN Z0yKplon MeBodoAoyIKoU Kal @swpnTikoL MAaigiov

MeBoboloywkry Napadociaky  Texvikn Napovca AKadnpaikn
MNapdpetpog Mpocéyyon Npoacéyylon MelAétn Ynepoxn
(Chen et al.) (Lee & Jiang) (Master's
Thesis)
d1Nocogia Data Cleaning Data Data Mpootocia  TOL
Aedopévav (Deletion) Transformation = Enrichment "Long Tail" ¢
(Scaling) (Winsorization) kepdo@opiag.
Kpttrplo Elbow Method = Silhouette Elbow & Eéaoc@dAion
Clustering Score Managerial ETIXEIPNMOTIKAC
Heuristics AEITOLPYIKOTNTAC,
ZTpATNYIKA Transactional ~ Algorithmic Relational z0vdeon pe CLV
Eotiaon (ZuvoMakTIKR)  (AAyopIBuIKn)  (Zxeoiakn) Kal Retention
Theory.
Epunveia XPOVIKO ZTOTIOTIKA Asiktng EvuBuypaupion pe
Recency oldotnua METAPANTN Aéopeuong Lemon & Verhoef

(Engagement)  (2016).
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Medio Tomkr) Ayopd  Teviko Dataset  AeBvég Avaodeiin
E@apuoyng Wnoako EUKAIPIWV
MApKeTIVYK EMEKTAONG OTNV
E.E.

4.6.5 TeMkn) Z0vBeon kat MpooTiBépevn Aia

H aveTEPW GUYKPITIKI OVAALGT TEKUNPIWVEL OTI N TAPOVCH SIMAWHOTIKI EQYOTia OEV
QMOTEAEL P10 OMAN QVATOPOYWYI YVWOTWV HEBOOWY, OAAG UIa KPITIKY EQAPUOY)
TouC. H dlagpopomoinan pog otnv Tpoenegepyaaia Twv deG0UEVWVY Kal N €0TiOON 0NV
EPUNVELTIKA 10XV TWV TPIWV OUCTAGWY, TPOCPEPOLY EVO POVTIEAO TIOL €ival
TOUTOXPOVO OTOTIOTIKA €YKUPO Kal SI0IKNTIKA aglomoifoiuo. Onw¢ KATOAryouv
ot Shmueli et al. (2017), n aio Twv Business Analytics dev €ykeltal oTnV
TIOAUTIAOKOTNTA TOU OAYOPiBUoL, OAAG 0TV IKAVOTNTA TOU VO TTOPAYEL O L0TIONN 1N
yvaan (Actionable Insights), atoxo¢ mou eMeTELXBN TANPWC OTNV TOPOVCA PEAETN.

KEDAAAIO 5: ZYMIEPAZMATA KAl MEAAONTIKEZ
EMNEKTAZEIZ

5.1 Zuunepacpota

H mopovoa JIMAWUOTIKN £pY0aio OAOKANPWAE TN d1EPEVNON TNC KOTAVOAWTIKIC
OLUTIEPIPOPAC OTO TIEPIBAAAOV TOU NAEKTPOVIKOU EUTIOPIOL, ETIXEIPWVTOC VO
YEQUPWOEL TO XAOUO AVAPETH 0T BEWPNTIKNA TTPOCEYYICT TOU ZTPATNYIKOD
MApPKETIVYK Kal TNV EQapUooEVN ETIOTAUN Twv AgdopEvwv. H avaAuan avedelEe
0TI N YETAPaON amd 1o TOPAdOCIOKO, HOJIKO HAPKETIVYK OE TPAKTIKEG aKpIBeiag dev
anoTeAEl TAEOV ETIAOYN OAAG AVOYKAIOTNTA Yia TN BIWCIMOTNTA TV CLYXPOVWV
emyelprocwv. Méoa amno tn pebodoAoyikr c0LEVEN Tov PoviEAou RFM e tov
aAYOPIBUO PNXaVIKAC paBnong K-Means, n €peuva TETUXE TOV JETOOXNMATIOUO
OKATEPYOOTWV OEOOUEVWV CUVOANOYWV GE ETIXEIPNOIOKA a&lOTOINTIUN YVwon,
emPBeatvovtac mwe T 0£d0UEVH ATOTEAOVY TO ONUAVTIKOTEPO GUAO TIEPIOVCIOKO
OTOIXEIO TNC WNPIOKNAG OIKOVOUiac.

AVva@QOopIKA e TNV TOCOTIKOTOINGT TNE OYOPOCTIKIG CUUTIEPIPOPAC, N UEAETN
KOTESEIEE OTI N TOALSIACTOTN TIPOCEYYION EiVOL COPWE OVAOTEPN TWV POVOSIAOTATWY
peTpnocwv. H epappoyn tou povtéAov RFM, evioxupevn e Tn dladikoaia tng
OTOTIOTIKIC TUTOTOINONC MECW TWV Z-Scores, amodeixBnke eENPETIKA
QMOTEAECHOTIKA OTNV EAAEIPN TWV OTPELAWTEWVY TIOU TIPOKAAOUV Ol JIAQOPETIKEC
KAIJaKeg pETpnong Petagd tng XpnUOTIKAG a&iog Kot Tng ouxvOTNTOG Twv ayopwv. H
dladikaaoia auTA EMETPEWPE TNV AVTIKEIUEVIKN a&loAdynan TN MEAATEIOKNAG Baonc,
QMOKOAUTITOVTAC OTI N OYOPOCTIKI) 0&ia eV Eival PIa OTOTIKA VoI, OAAG IO
oOVBETN PETARBANTH TIOL AIAPOPPWVETAL AT TNV TPOCPATN GAANAETIOPACT, TNV
EMAVOANYILOTNTO KL TO OIKOVOMIKO AMOTUTIWHO TOU KABE TEANTH.
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‘Eva amnd 1o onuavTIKOTEPO EupUaTa TNG EPELVOC OPOPA TN BEATIOTN TUNMATOTOINGN
NG ayopdc. H avaAuan avedelée 0TI 0 d1oXWPIoUOE TNG TIEATEIOKNC BAaNC o€ TPEIC
JIAKPITEC OLOTASEC ATOTEAEL TNV TAEOV ATOOOTIKI AUGT, KOBWC £§100PPOTEL IBAVIKA
TN OTOTIOTIKI) OKPIBEla pE TN d10IKNTIKN evxpnoTia. H emiBeBaiwan tg Apxng Tou
Pareto, cOp@®VO PE TNV omoia pia pikpn pelowneia medatwv (Cluster VIP)
OLVEIOQEPEL duTAVOAAOYa LPNAO PEPIBIO OTA GLUVOAIKA £00d0, UTIOYPOMMICEL TNV
KPIOIMOTNTO TN OvayvwpIon  Kal dlatrpnaong autol Tou TUNPOTOC. AVTIBETWG, N
OTOPEN €VOC PeYAAoL TIANBOULG TIEPICTOCIOKWY TIEANTWY KATOJEIKVUEL TIC
AovBAvoLaeC ELKAIPIEC yIa OVATTUEN, OAAG Kal TNV OVAYKN YIo TTPOOEKTIKI)
dlaxeipion MOPWY WOTE VA PNV CTIOTOAWVTOL EVEPYEIEC HOPKETIVYK GE KOIVO E
XAUNAY TBavoTnTa OmOKPIONC.

2€ OTPATNYIKO ETIMEDO, TA OMOTEAECUATO LTAYOPEVLOLV TNV LIOBETNON
d10(QOPOTIOINKEVWV TIPOaEYYioewv. Ma Toug TEAGTEC LPNANC a&iag analteital eatioon
g€ TpoypApuoTa EMIBPARELONE KAl TTPOCWTOMOINUEVNE EEUTINPETNONG KE OTOXO TN
pEYIoTOTOINGN TNC SIAPKEIOE TOPAOVIC TOUE OTNV EMIXEIpNoN. Mo Toug TMAToUC
TEAATEC, N OTPATNYIKN 0QEIAEL va ETIKEVTPWOEL aTNV a&nan tnN¢ pEang damavng
HEOW TEXVIKWV cross-selling, evw yia Toug TEPICTACIOKOUC OyOPOOTES EVOEIKVUTAL N
QUTOUATOTIOINMUEVN ETIKOIVWVIA XAUNAOL KOGTOUC JE OTOXO TNV
EMAVOOPOCTNPIONOINGT). ZUVEMWCE, N TAPOVCO HEAETN TIOPEXEL EVA OAOKANPWHEVO
TAQic10 ANPNG ano@dacewv, amodEIKVOOVTAC OTI I KATAVONGT TWV dAQOPETIKWY
AVOYKWV TV TIEAATWV €ival TO KAEIDI y1a TNV AMOKTNGT GVTOYWVIGTIKOD
TIAEOVEKTIUOTOC.

5.2 MeANOVTIKEC ETteKTAOEIC

Mopd TN ONUOVTIKI) GUVEICQOPEA TN TOPOVCOE EPYNTiag aTNV KATavonaon tng
TEAATEIOKAG CUUTIEPIPOPAIC, N EPELVA UTIOKEITOL OE CUYKEKPIPEVOUC TIEPIOPITHONE TIOU
amopPPEOLV KUPIWE amd TN eUON TwV JIABECIPWY dEGOPEVWVY Kal TH OTATIKI)
peBodoAoyIKN ipoagyyiar). Ol MePIOPIGHOI aUTOI, WATOCO0, OEV PEIOVOLVY TNV 0&ia Twv
EVPNUATWVY, OAAG AVTIBETWC aVOiyouV VEOLC OPICOVTEC YIO TIEPAITEPW EMICTNHOVIKN
d1epelvnan Kol EUTAOUTIOUO TN peBodoAoyiac o€ HEANOVTIKEC PEAETEC. H amouaia
ONUOYPAPIKWV Kl PUXOYPOPIKWVY XOPOKTNPIOTIKWY, KABWE Kal N E0Tiaon o€ Eva
OLYKEKPIUEVO XPOVIKO TopaBupo, dnuioupyolv TNV avaykn yio mo cOVBETa JOVTEAX
oL B0 UTTOPOUV VO EVOWHOTWOOUV TIOIOTIKA XOPOKTNPIOTIKA KAl TN XPOVIK
QUVOMIKN).

Mia TpwTapXIKr KateLBLVaN yia EAAOVTIKI) EpEuva a@opd Tn PHETAROCN amo TNV
TEPIYPOPIKT) OTNV TIPOYVWAOTIKI) OVAAUTIKY. Eve n mopovuod PEAETN 0TINCE OTO Tl
OLVEPN OTO TAPEABOV, HEANOVTIKEC EPYOTieC UTTOPOUV va OEI0TIOINGOUY OAYOPiBOoUC
EmipAenopevng Mabnong, énwe ta Tuxaia Aaon (Random Forests) 1 Ta NEUPWVIKA
AikTua, yio vo TPoRAEPOLY PEANOVTIKEC GUUTIEPIPOPES. ZUYKEKPIYEVQ, N AVATITUEN
MOVTEAWV TTPOBAEWNC Tn¢ mBavotntac anoxwpnong (Churn Prediction) Ba emétpene
OTIC ETXEIPNOEIC VO TIOPEPPRAIVOLY TIPOANTTIKA TIPIV 0 TEAATNC OIOKOWEL TN OXECN TOU
ME TO KOTAOTNUO. MapdAANAQ, N akpIBECTEPN EKTIUNON TNC MEANOVTIKNC Ala Biou
A&iac (Customer Lifetime Value) 6a umopo0ae va BEATIOTOTOINCGEL TNV KOTOVOUT| TOU
TPOUTOAOYICHOU HAPKETIVYK, EOTIALOVTOG EMEVOVCEIC O€ TIEAGTEC JIE TN HEYOAUTEPN
TPOOTTIKNA anddoanc.
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EmmAgov, n evowpdtwon TeXxVIKwv Enegepyaaiog Puaikng Mwooag (NLP) kat
Avaiuanc KaAaBlol Ayopwv 6o umopolae va TPoad®aEl Jia TIOIOTIKNA d1aoTaaon
0NV TOCOTIKA avaAuar). H a&lomoinan Twv KEIYEVIKWY TEPIYPOPWVY TwV TPOTOVTWY
Ba eMETPEME TNV KATAVONGN 6XI JOVO TOL YOG TNE SATAVNC, OAAG KOt TWV
TPOTIUNOEWV TV MEAATWV O€ EMMESO KOTNyopiag mMPoidviwy. Zuvduadovtac outh
TNV TANPOQOpIa Ue TNV avaAuon cuaxETiong, 6a umopoloav Vo EVIOTIGTOUV HoTifa
OLVAULOCTIKWVY AYOPWV TIOU XAPAKTNPI{OLV TIC SI0QOPETIKEC GUOTAGEC TTEAATWV,
00NYWVTAC OE TIIO OTOXEVPEVEG TTPOTACEIC TPOTOVTIWVY Kal BEATIOVOVTOG TNV EUTEIPIa
TOL XpPNOTN.

TENOC, Kpiolun Bewpeital n YETABoON amo T OTATIKI 0T SLVAUIKY TUNUOTOTOINGN.
H ayopooTikr) cupmeplpopd dev gival atabepr), Kat ol TEAATEC JETAKIVOUVTAL GUXVA
METOEL Twv Katnyoplwv. H epapuoyr) avaAuang Xpovoaoelpwy 1 aAvaidwv Markov Ba
UTOPOUCE VO XAPTOYPAPNCEL TNV TOPEIa TwV TEANTWV GTOV XpOVo, eviomilovtag To
Kpiolua onueio KO 6TV £vag TIOTOC TEAATNC apxidel va epgavilel onuadia
adpavelac. Mia tETola mpoagyyian 6a KabioTouaE To GUGTNHO TUNPOTOTOINGNG Evav
{WVTOVO 0pYOVICHO TIOU TTPOCAPUOLETON CUVEXWC OTIC HETOBOANOUEVEG CUVBINKEC TNC
ayopag, TPOoPEPOVTAC OTIG EMXEIPATELS TN dLUVATOTNTA va avTIOPOLV APETH Kal
QMOTEAECHOTIKA 0€ KABE aAAQYN TNC KATAVOAWTIKIC CUUTEPIPOPAC.
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