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NEPIAHWH

O pbAoG £vOG OUCTAMATOG CUCTACEWV Eival N TTAPOXI OTOUG XPrOTEG ECATOUIKEUNEVWV
TTPOTACEWYV. 2ZKOTTOG TNG TTapoucag epyaciag gival n dnuioupyia evoég CUCTAPATOG TO
oTT0i0 Ba TTapdyel wg £€000 CUOTACEIG, UE Tn BorBeia XpovIKnS TTAnpogopiag (diagopd
TNG XPOVIKAG OTIYUNG PBaBuoAdynong atmdé auTry Tng ouoTaong) Kal TNG YEWYPOPIKNAG
Béong Tou XpAoTn. ApXIK& TO oUCTNUA KATNYOPIOTTOIEI TO XPNOTN, O€ £va TTETTEPACHEVO
apiBud kKAaoswv, Pe BAon dNPOYPaPIKA dedouéva. ZTn CUVEXEID, UTTOAOYiICEl éva BApog
yla k&Be BabuoAoyia TTou €xouv TTPAYUATOTTIOINCEI O XPHOTEG Ol OTTOI0I AVAKOUV OTNnV
idla karnyopia pe TOv TTEAATN TTOU Ba OexTEI TIC OUOTACEIGC. 2TO ETTOMEVO BAA
(ouoTadotroinon), Onuioupyei pia cuoTdada e TPoidvTa T oTroia TMBavov  Ba
eEVOIEQEPAV TO XPAOTN Kal pia OeUTEPN ME TTPOIOVTA TTOU €VOEXOMEVWGS Ba Tou RTav
adid@opa. XPNOIPOTTIOIWVTAG TNV TTPWTN OUoTAdA, OnuIoUpyEl KATTOIEG TTPORAEWEIS
BaBuoAoyiag, Bacel Twv oTToiwv £¢ayovTal o TEAIKEG CUOTACEIG TTPOG TO XPrOTN, VW OE
AauBavel uttéwn Tou TN deuTePN. MNa TNV UAOTTOINON TOU CUCTAUATOG XPENOIKOTIOINBNKE
TO epyaAcio €¢opuing Oecdopévwvy WEKA, Kal TTI0  OUYKEKPIMEVA O  aAyopiBuol
katnyoplotroinong Naive Bayes, C4.5 kal 0 aAyopiBuog cuoTtadotroinong Expectation
Maximization. H a&loAéynon kai Ta ammoTeEAECPATA TWV TTEIPARATWY ATTOOEIKVUOUV ThV
opbdétnTa TG MeBodoAoyiag kKaBwg Kal TV  atrodoTIKOTNTA TOU TTPOTEIVOUEVOU
ouoTnuartog. TEAog, yivetal atroTiynon Tou aAyopiBuou pe Baon OlIaQOPETIKA TevApIa
UTTOAOYIOMOU TwVv Bapwyv Kal TTapdBeon MPETPIKWY OQAAUATOG Yia KABe oevdpio
gexwpIoTa.

OEMATIKH NEPIOXH: ZuoTtuara ZuoTdoswv

AEZEIZX KAEIAIA: >uotdoeig, Katnyopiotroinon, OpadoTtroinon, YTToAoyIoHOG Bapwy,
MpoBAewn Babuoloyiag



ABSTRACT

The role of a recommendation system is to provide to users personalized
recommendations. The purpose of this thesis is the creation of a recommender system
which produces as output recommendations on top of the geographical location of each
user as well as temporal information. Initially, the system classifies the user, based on
demographical characteristics, to a finite number of classes. Then calculates a weight
for each rating, that users, of the same class, have made. In the next step, it creates a
cluster (clustering) with products which may interest the user and a second cluster with
products that, probably, they are not of interest of the user. Based on the first cluster, it
creates some rating predictions based on which the final recommendations are
exported. We adopt the WEKA data mining tool for the implementation of the system,
and more specifically the classification algorithms Naive Bayes and C4.5. The adopted
clustering algorithm is the Expectation Maximization. We provide specific simulations
and the evaluation of the proposed system. Our experimental results reveal the
advantages and the efficiency of the proposed algorithm.

SUBJECT AREA: Recommender Systems

KEYWORDS: Recommendations, Classification, Clustering, Weight estimation, Rating

prediction
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EYXAPIZTIEZ

Apxikd Ba nABsAa va euxaploTHow TOV ETIRBAETTOVIA TNG OITTAWMATIKAG €pyaciog
avatrAnpwTthl Kabnynti K. EuotdBio XatlicuBupiddn TTou pou £BwOoe TNV EUKaIpia va
aoxoAnbw pe TNV ekTévnon NG TTapoucag epyaciag. ETmiong €ipal euyvwpwy otov
KwvoTavTtivo KoAouBdaTtoo yia Tnv TOAUTIUN KaBodriynon kai Borifsia tou Katd Tn
dIdpkela TNG OOUAEIAG pou. Oa ABeAa, €mITTA(OV, VA TOV EUXAPIOTACW YIO TV GUECN
AVTATTOKPION KAl UTTOOTAPIEN TOU, OOEC QPOPEG KAl av XPEIAoTnKe. TEAOG Ba rBeAa va
EUXAPIOTAOW TNV OIKOYEVEIQ POU, YIA TNV APEPIOTN CUPTIAPACTACT Kal OTAPIEN.
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NMPOAOIOZ

H mTapouoa gpyacia ekTovhBnKe ota TTAQiOIa TNG ATTOKTNONG TOU WETATITUXIAKOU TITAOU
oTToUdWV HE TITAO «ZuoTruata Emmkoivwviwy Kal Aiktua» Tou TuRuatog TTANPOQOPIKAG
Kal TnAemikoivwviwwv Tou EBvikou kai KatrodioTtpiakou [MavemmoTtnuiou ABnvwv. H
epyacia ektroviibnke otnv ABrva katd 1o £10¢ 2016, v TO ATTOTEAEOHUA QUTAG Eival
onuIoUpyNua €PEUVAG APKETWYV MNVWV TTOU E€iXE WG AVTIKEIUEVO TN Onuioupyia evog
OUCTIUATOG OUCTACEWV TTOU TTAPAyeEl aTToTEAéoPATa PeE Tn Borbeia XwpPoxXPOoVIKAG
TTANPOYOPIac.



Anuioupyia Zuotrpatog ZuoTtdoewv Baoiopévo o Xwpoxpovikég MAnpogopieg

1. EIZArQrH

1.1 loTopikd

Tig TeEAeUTaiEG DEKAETIEG TO DIABIKTUO £XEI EI0EABEI OTN (W PAG KAl TEIVEI va TNV aAANAEE
oAokANpwTIKA. Me Tnv €CENIEN TNG TexvoAoyiag kai Tn dnuioupyia VEwV CUCKEUWYV,
TaXUTEPWYV, MIKPOTEPWYV HE MEYAAUTEPN QUTOVOMIO KAl OIKOVOUIKA TTIO TTPOCITWY, N
xprion tou AladikTuou ayyilel KABe TITuXh TG KABnuepIvoTnTag pag. Emnpeddel, mAéov,
TOV TPOTTO TTOU OKEPTOUACTE, TTOU EVEPYOUNE, BEATIWVEI KAl ATTAOUCTEUEI DIOBIKATIEG KAl
KATOOTAOEIG. ATTOTEAE, XWPIG UTTEPPOAR, TO TTOAUTINOTEPO £pyaleio KGBE avBpwTToU Kal
oiyoupa pia péviun kal aoTeipeutn TNy TTAnpogopiag. O Oykog TNG UTTAPXOUOQG
TTANPOPOPIag AUEAVETAI OCUVEXWGS KOl UE TTOAU ypriyopo puBud, Pe atmmoTEAEOHUO va
TTOANQTTAQCIAZETAI O APIBUOG TWV TTPOCPEPOPEVWY ETTIAOYWV. MNMapdAAnAa, augdvel kal o
@OPTOG TTOU ATTAITEITAI ATTO TO XPHOTN yIa TNV €AoY TNG €mMOUPNTAS TTANPOPopIag,
YEYOVOG TTOU QUOKOAEUEI TNV avalntnon Kal atmmoktnon dedouévwy. MNa 10 Adyo auTto,
KPIVETQI aTtTapaitATn N UAOTTOINON TEXVIKWY TIOU Ba TTPOoo@EPOUV TnV ETTIBUUNTH
TTANPOPOpPIa OTO XPAOTN, XWPEIG AUuTOG va OTTATAAd TNV WPA TOU WAXVovTag péoa o€
évav ayavég Oyko Oedopévwy. O1 TEXVIKEG QUTEC TTPOOQPEPOUV  €EATOMIKEUMEVEG
UTTNPECIEG TTPOCHETPWVTAG TIG ETTIBUMIEG KAl TA «BEAW» TOU XPNOTN €VW EUTTAEKOVTAG
Mia pop@r TeEXVNTAG vonuoouvng, QIATPAPOUV TIG TTANPOPOPIEG KAl TTapoucIddouv Ta
TENIKA QTTOTEAEOUATA.

2AMEPQ, O TEXVIKEG AUTEG XPNOIUOTTOIOUVTAI O€ Wi OEIpd a1Td EQAPUOYEG, EVW TTOAAEG
POpPEC AsIToupyouv dla@avwg, Xwpig, dnAadr, o XpAoTng va katahaBaivel Tn Asitoupyia
TOUG. TETOIEG TEXVIKEG OUVAVTAUE O€ Hia TTANBwpa TopEwyv, KUPIOTEPOUG ATTO TOUG
OTTOiOUG €ival Ta NAEKTPOVIKA KaTaoThpaTta (e-shop), ol unxavég avalAtnong akopa Kai
N NAEKTPOVIKI aAAnAoypa@ia. ZT0 Kupiwg PEPOG TNG €pyaciag yiveralr avagopd oTnv
uAoTToinan evog CUCTANATOS TTOU a@opd £va NAEKTPOVIKO KATAOTNUA.

1.2 T gival ZUoTNUA ZUCTACEWYV

Ta ouoTAPATa TTOU €XOUV TA TTAPATIAVW XOPAKTNPEIOTIKA OVOPAJovTal COUCTAMAT
ouotdoewv (Recommender System, RS) «kal AeiToupyolv  €@apuodlovTag
€COTOMIKEUMEVEG TEXVIKEG O€ Mia TTPOCTTABEIO va TTPOCPEPOUV OTOUG TTEAATEG TTPOIOVTQ,
UTTNPECIEG ] TTANPOYOPIEG TTOU IKAVOTTOIOUV TIG AVAYKES TOUuG. OuoiaoTikd, £éva ocuoThua
OUOTACEWV €ival Eva oUOTNUA TTOU TTPOTEIVEI TTPOIOVTA OTOUG TTEAATEG KAl TOUG TTAPEXEI
ETTAPKNA EVNUEPWON WOTE va gival o€ Béon va €MAEEOUV TToIa TTPOIGVTA ETTIBUUOUY va
ayopdoouv. ‘Eva atmodoTikdé oUoTnua ouoTAdoewv CUMPBAAAEI OTNV IKAVOTTOINGN TOU
TTEAATN KABWG PEATILOVEI TNV EPTTEIPIA TOU KaI QUEAVEI TNV E€UTTIOTOCUVN TOU TTPOG TO
ouoTnua.

Kdbe ouoTtnua ocuoTdoewv dnuIoupyeiTal Kal akoAouBei éva kKabBopliouévo aAyopiBuo
Baocel Tou oTroiou cucoTAvel TTPoIdvTa. 'ETOl T TTPOIOVTA TTOU TTPOTEIVEI UTTOPEI va
Bacifovtal 0TI OUVOAIKEG TTWARCEIS TOU KATOOTAMATOG 1 aKOUA KOl T ONUOYPAPIKA
XOPaKTNPIOTIKG KABe TreAdTn. H amdéeaon uptmopei, OJwWG, va TTPOKUTITEI KAl UE TTIO
ouvleTo TPOTTO, atmoppéoviag odnAadrny atd Tnv avaAuon TNG TTPONYOUNEVNG
AYOPAOTIKAGC OCUUTTEPIPOPAG Tou TIEAATN WG TIPORAEWn vyia TN MEANOVTIKA Tou
oupuTTEPIPOPA A pE TN BorBeia oToIxEiwv aTTd KOIVOTNTEG TTEAATWY TTOU £XOUV TTAPOUOIN
XAPOKTNPIOTIKA KAl KOIVA) QYOPACTIKI) CUMTTEPIPOPA.

EkT6¢ a1md TOV TPOTTO TTOU dnuIoupyoulvTal O CUCTACEIG, TTapouaidlovTal dIaPopES Kal
oTn MOPPN TWV CUCTACEWV AUTWV atrd ocuoTnua o€ ouoTnua. Mo ouykekpipéva, GAAa
ouoThuaTta Treplopi¢ovTal o€ atTA TTPATACN TTPOIOVTWY TTPOG TOUG TTEAATEG, eV, AAAQ
TTPOCPEPOUV ECATONIKEUNEVEG TTANPOPOPIEC YIO TA TIPOIOVTA, YEVIKEC QTTOWEIC Miag
KOIVOTNTOG TTEAQTWYV HE KOIVA XAPOKTNPIOTIKA ] OKOPA KAl EEATONIKEUNEVES KPITIKEG aTTO
TTEAATEC ] KOIVOTNTEG TTEAaTWYV. ‘EoTw yia mapddeiypa éva nAEKTpoviKO KaTdoTtnua (e-
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shop) 1o o1T0i0 TTOUAG BIBAIA KOl avapeoa o€ AAAoug €xel TTEAATEG Tov A Kai Tov B. O A
EXel ONAWOEI TTWG TTPOTINA CUYKEKPIYEVO BIBAIO €MOTAPOVIKAG @avTaciag, £€0Tw TO X,
Kal ayopdder £éva aAAo BIBAio, €oTw TO Y, €Tmiong €MOTNUOVIKAG @avTtacias. Av o B
avalntioel 1o X, pia mlavr) evépyela TOU CUCTAUATOG CUCTACEWV €ival va TTPOTEIVEI
otov B 10 Y (1TTOU aydpace o TTEAATNG A) hE TO OKETITIKO OTI Ba ATAV APKETA TTIBavo o B
va €XEI TIG IOIEG TTAPATTAACIEG TTPOTIMNOEIG PE TOV A.

1.3 Adbyog XpnoigoTtroinong Twv ZuoThHATWY ZUCTACEWV

O Baoikdg AGyog XpnoIPoTToinoNG €vOG CUCTAUOTOG CUCTACEWV OE £va NAEKTPOVIKO
KATtaoTnua e€ivalr n evioxuon Ttwv TWARCEwv Tou. 'Epeuveg €xouv Ocigel Ot éva
NAEKTPOVIKO KATACTNUA TO OTTOI0 XpNnoluoTrolei RS éxel mepioooTePES mMOAVOTNTES VA
METATPEWEI €va TTEQINYNTH O€ QyopacTr], ot avTiBeon pe KATTOI0O AANO TTOU O
xpnoiyotrolgi. Eival yeyovog TTwg o1 TTEPICTOTEPOI XPNOTEG TTOU EICEPXOVTAI OE €va e-
shop ouxvd atmAwg TrEpINyouvTal 0€ AUTO XWPIG va ayopdlouv KATToIO TTPoidv Tou
KataoTAuatog. Edw &ekiva n Asitoupyia Tou RS 10 o110i0 e BAon 60a £XEl KATAPEPEI va
OUAAEEEN yIa TO XPrOTn, TTPOTEIVEI TTPOIOVTA Ta OTToia €ival TMBave va Tov evalapépouV
Kal €101 au&aveTal n mOavoTnTa ayopds. H amédoon Tou RS egaptaTal amd Tnv emiTu)ia
QUTWV TWV TTPOTACEWV.

EmmpdoBeTa, évag akdpa AGyog xpnolpoTtroinong Tou RS eival n auénon tou cross-
selling oto karaotnua. O 6pog cross-selling A TTPOOBETN TTWANCN UTTOBNAWVEI OAES TIG
TTAPAAANAEG TTWANCEIG TTOU OXeETICOVTal PE pia dedouévn ayopd. MNa TTapadsiypa, av
KATTOIOGC TTAEl O€ éva KATAOTNPO POoUXWV Kal ayopdoel €va TTOUKAUIoO, cross-selling
Bewpeital To va TTEIoTEl aTTd TNV TTWAARTPIO va ayopdoel PJAVIKETOKOUUTTA Kal ypaBdra
TTOU TAIPIACOUV PE TO TTOUKAPIOO aUTO. TN CUVEXEIQ, N XPrion Tou RS odnyei o€ au¢non
Kal Tou up-selling. Mia ayopd xapakTtnpiletal pe Tov 6po up-selling av o ayopaoTig £xel
OTO MUOAO TOU €va OUYKEKPIYEVO TTPOIOV Kal TTEIoTEl va ayopdoel KATTOIO TTapOuOoIo
AvVWTEPNG TTOIOTNTAG KAl TINAG.

‘Evag adAAog Adyog xpnoigotroinong €ival n otadlak BEATiwWon TNG EUTTIOTOOUVNG TWV
TTEAATWV TTPOG TO KaTtdoTnua. Kabwg o apiBudg Twv e-shops au&dvetal TTOAU ypriyopa,
gival TTOAU onuavtikd €va KatdoTnua va €xel oTaBepoug TTEAATEG TTOU va TO
EUTTIOTEUOVTAI KAl VA OTTOKTA dia KA @riun. H gutmoTtoouvn autr 1Tou xTideTal apyd
aAAG oTOBepd, Pe TN BoABEIa TOU CUOTAPOTOG CUOTACEWY, £CAPYUPWVETAI KOBWG Eival
BéBaio TTwG €vag TTEAATNG yupva favad o€ €va nNAeKTpPoviKO KaTdoTnua TTOU TOV
IKavoTrolgi. 'ETol 600 TTeEpIcoOTEPEG POPES ETTIOTPEWEI O TTEAATNG KAl OO0 TTEPICOOTEPO
EPXETAI O€ E€TTA@N ME TO OUCTNUO TTOU QEPEI XAPOAKTNPIOTIKA QuTO-eKNABNONG, 1600
KaAUTEPEG Ba €ival o1 uTTNpeaieg (ouoTaoelg TTou Ba AapBdver) kal Tautdoxpova Tooo Ba
augdveral n eUTTIoTOoUVN TOU TTPOG QUTO.

1.4 TpoéTtrog Asitoupyiag

‘Eva ouoTnua ocuoTtdocwyv Asitoupyei OTTwg akpiBwg opilel n £vvoia Tou ouaTruaTtog. Mo
OUYKEKPIPEVA, €va ouoTnua KaBopiletal atmmod TIG €106000uUg, TIG €EOBOUG Kal TIG
Oladikaoieg emmetepyaoiag Twv Oedopévwy €10000U BACEl TwV OTTOIWV TTPOKUTITOUV Ol
€€000I1. AKPIBWG PE auTOV TOV TPOTTO AEITOUPYEl Kal éva oUOTNUA CUCTACEWY. AExeTal
Mia ouAoyl atré dedopéva €1l0000U TTOU TIAIPVOUV Tn HOPQN TIPOTIUMACEWV TwV
TTEAATWV KAl XOPAKTNPIOTIKWY TWV TTPOIOVTWY Padi e pia oeipd OUCXETIOEWY KOl OTN
OUVEXEID TO oUOTNPA XpnoldoTrolel auTd Ta dedopéva yia va TTapAyEl TIG TTPOTACEIG
TTPOIOVTWY. Ta dedouéva auTd PUTTOPOUNE VA T XWPICOUPE 0€ dUO PEYAAEG KATNYOPIES
avaAloya pe Tnv TpoéAeucn Toug. H TTpwtn €ival Ta dedopéva TToU €ival OXETIKA PE TOV
TTEAATN O OTT0I0G OEXETAI TIC CUOTAOEIG, €V OTn OEUTEPN KATNyopia evidooovtal Ta
OedopEva eKEIVA TTOU Eival OXETIKA ME TNV KOIVOTATA AAAWYV TTEAQTWV.
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H 1don TToUu €mMKPOTEI OAUEPOA OTA CUCTAUOTO CUCTACEWV E€ival Ta O£dopEva TTOU
amoppo®d TO OUCTNUO VO TIPoEPXOVTal aTTO TNV TIEPIRYNON Tou XPrRoTn oTnv
I0TOOEAIDQ, £€TO1 WOTE TO CUCTAUA VO AVTATTIOKPIVETAI OTAV TTOPOUCA KATAOTACT KAl OTIG
€MOUieg Tou. 'ETO1 O TPOTTOG TTOU CUPTTEPIPEPETAI O XPOTNG PECO OTNV I0TOCEAIDA TOU
NAEKTPOVIKOU KATOOTAUATOG PETATPETTETAI O €i0000 TOU CUOTAMATOG. H €icodog Twv
TTANPOQOPIWY, AoITTOV, Ba UTTOPOUCE va YiVETAl WE OXETIKA Ola@AveEId WG TTPOG TO
XPNRoTn, Xwpic OnAadr ekeivog va 1O yvwpilel. Autd Ba ptTOopouce va CupBei
KATaypA@ovTag TIG KIVAOEIG KAl TV TTAORyNon Tou XpnoTtn ota didagopa TrpoiovTa. la
TTapddelyua, 8a YTTopouoE va KaTaypagei wg £i00d0G TO YEYOVOS OTI O ETTIOKETTTNG £VOG
KATOOTAMATOG evOIAQEPONKE yia €va OUYKEKPIUEVO BIBAIO ETTIOTNUOVIKNAG QAVTOCIag Kal
ETMOKEPTNKE TN OEAiIdA TNG TTEPIYPAPAG TOU. AVTIBETA, N €i0000G TOU CUCTAUATOG PTTOPEI
va givalr «TmrpokaAouuevn» amd 1o Xpnotn. AnAadry o idlog O ETIOKETTTNG TOU
NAEKTPOVIKOU KATOOTAUATOG Oa JTTopoUcE va CUMPTTANPWOEl  KATTOI  @Opua N
epwtnUatoAdyio | akdéua kai va Babuoloyroel katrola TrpoidvTa. H tapatrdvw
KATAOTOAON KATA TNV OTToia 0 idI0g 0 XPHOoTNG SIAPNOPPWVEI TNV €£i0000 TOU CUCTANATOG
ouvnBileTal va atroKaAEiTal «aa@ng TTAoynon».

YTrapxouv pia oglpd ammd pebodoAoyieg TTou XpnoIPoTToIouvTal 0Ta CUCTNUA CUCTACEWVY
Kal «TTPOdIdoUV» TIG TTPOTIMACEIC TWV XPNOTWV. Mépav Twv €pWTNUATOAOYIWV Kal TNG
BaBuoAdynong TTou ava@EépBnKav o TTAvw, EVag aKOUa TPOTTOG €ival o1 AEEEIG KAEIDIA.
MBavoTtata péow KATTOIOG pnxavrig avalntnong, o XPAOTNG TIANKTPOAoyEi  TIG
TTPOTIMAOCEIS TOU I T XAPAKTNPIOTIKA KATTOIOU €TMOUUNTOU TTPOIOVTOG WE TN HOPQN
MEMOVWHEVWY AEEEWV KAEIBIWY. ZTN OUVEXEIA, TO oUCTNPA XpnoidoTrolel Ta dedopuéva
autd wW¢ €icodo yia va TTapdyel TIG BIKEG Tou cuoTdoelg. EmTpdobeta, 10 pOAo Tng
€10000U TOU CUCTANOTOG Ba PTTOPOUCE Va TTAIgEl TO I0TOPIKO TWV AyopwV Tou XPNHoTn.
AauBdavovtag utrown TNV E€PTTIOTOCUVN TOU XPrNOTn Ot €va TTPOIOV TO I0TOPIKO UTTO
TTPOUTTOBE0EIC aTTOTEAEI pia pop®r faBuoAdynong.

ATTO TNV GAAn pepId, uttdpyouv Kal Ta Oedopéva TTOU Eival TTPOCAVATOAICUEVA O€
KOIVOTNTEG TTEAATWY. TETOIOU €idoUC dedopéva, divouv OUAAOYIKEG TTANPOPOPIES yIa TO
TTWG avTIAauBAaveTal pia opada TTEAATWY CUYKEKPIYEVA TTpoidvTa. 'Evag TpoTTog ANwng
TETOIWV TTANPOQPOPIWY Ba PTTOpOoUCE va €ival Ta oXOAIa TTOU KAveEl KABE TTEAATNG KATW
atmo €va TTPoIodv. Av Kal ol TTANPOQPOPIEG TTOU PTTOPET va €¢axBouv atmd TETolou €idoug
Oedopuéva gival TTOAU ONUAVTIKEG, O XPOVOG ETTEEEPYATIOC TOUG Eival ATTAYOPEUTIKOS Kal
Ta KaBioToUV duoXpnoTa.

OAokAnpwvovTag Tnv TIEPIYPAP TOU CUCTANOTOC WG OvrioTNTA, TO TEAEUTAIO TOU
KOMMATI €ival n €£0d0og, n oTroia e€apTATAl ATTO TNV TTOCOTATA KAl TNV TTOIOTATA TWV
€1000wv TToU €x€l AAaBel. H €€000¢ evOC OUOTAUATOGC OUCTACEWY UTTOPEI va TTAPEI TN
Hop®A TTPOBAEWEWY, OUCTACEWV akoua Kal BabpoAoyiwyv. O 1o dladedOUEVOS TUTTOG
gival o1 TTPOTACEIG TTOU €XOUV OUXVA TN POPQ@I TTPOTPOTING TTPOG TO XPAOTN WOTE va
OOKIUAOoEl £€Va OUYKEKPIUEVO TTPOIOV. TEAOG, UTTApXouV aAyopIBuol TToU TTapoucialouV
TN BaBuoAoyia 1Tou Ba £BIve KATTOI0G XPAOTNG O€ TTPOIOVTA (TTPOPRAEYEIG).

1.5 ZUoTnpa CUCTACEWV BACIOUEVO OE XWPOXPOVIKEG TTANPOPOPiES

H trapouca epyacia TTpayuateveTal Tn Onuioupyia evog OUCTAUOTOG WE TTapOoIa
XOPAKTNPIOTIKA PE QUTA TWV CUCTAPATWY TTOU TTEPIYPAPNKAV TTAPATIAVW ME TR MOVN
Ol10@opd OTI EUTTAEKEI TN YETABANTH TNG YEWYPOAPIKNG BE0NG € CUVOUACHO PE XPOVIKEG
TTANPOYOPIEC WOTE VA @TACEl OTO  OTTOTEAECPA  Twv ouoTdoewv. [a  Tnv
TTPAYMATOTTOINON TOU OAOU €yXEIPAMATOG, TO oUoTnUa eivalr duvatdv va dlaipedei o€
UTTOOUCTAMATA TO KOBEVA aTTO TA OTTOIA EKTEAET Mia EeEXWPIOTH AEITOUPYIKOTNTA, EVW OAQ
padi oe ouvOUAOo O ATTOPEPOUV TO TENIKO ATTOTEAECHA.

Mo OuyKekpIYéva, €vag XPNOTNG TTOU EICEPXETAlI OTO NAEKTPOVIKO KATACTNUA KAl
onAwvel K&tTola oToixeia, OTTwS UAO Kal nAIKia, KataTtdooeTal € Jia Katnyopia pe Baon
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autd Ta xapaktnpioTikd. H diadikacia autr) ovopddetal katnyoplotroinon (classification
BA. ke@daAaio 4). lNa kdBe xpAOoTN TToUu KAvVEl eyypa®r TO oUOTNUA KPATA TOCO TNV
nUEPOUNVia eyypa®nig 600 Kal TO YEWYPAPIKO TNG OTiyua. ETTpdoBeTa, To yewypapiko
OTiyda TOU XPROTN QVAVEWVETAI KAl PETA TNV €yypa@r oUTwG WOTE va AAUPBAvEl TIG
avaloyeg ouoTaoelg. EKTOG atrd TNV eyypa@r) yewypa@ikr B€on amolnkeueTal Kal yia
KaBe BabuoAdynon. To ouotnua, otav €Io€pXETal €vag Kalvoupylog XPRoTnG yia Tov
OTTOI0 TTPETTEI VO TTAPALEl OUOTAOEIG, OUYKpivel Tn Béon Tou pE TIGC BEOEIC TWV
BaBuoAoyiwv Kal GANa XapakTnpioTIKA Kal Byddlel éva Bapog (BA. ke@dAaio 5). Autd 1o
Bapog dcixvel ouolaoTIKA TTOCO KOVTA gival Eva TTpoiov o€ éva xprotn. Oco 1o peydlo
gival To BApog 1600 PeyaAuTepn gival Kal N TOavoeTNTa 0 XPNOoTNng va evolapepOei yia To
TTpoidv. Mg Bdaon 1o uttoAoyi{Ouevo BAPOG TO OUCTNUA ETTITEANE, OTN OCUVEXEIQ, TN
dladikacia Tng cucotadotroinong (Clustering BA. kepdaAaio 6). Katd tn didpkeia mng
ouoTadOTTOINONG dNUIoUPYOUVTAl HECA OTNV KATNYOPIQ TTOU £XEI KATAVEUNOEI 0 XpHoTNng
OUo opddeg. H Tmpwtn opdda (Cluster) TrepiExel Ta XaunAotepa Bdapn, dnAadn Ta
TTPOIOVTA TA OTToIa PE PEYAAN TOavATNTa dev evOIAPEPOUV TO XPAOTN EVW QVTIOETA N
OeuTepn opdda TepIExel Ta uwnAoTepa Bdpn. OuclaoTikd n deUTepn ouoTAdA €ival auTh
TTOU TTEPIEXEI T TTPOIGVTA oI BaBpoloyieg Twv oTToiwv Ba xpnoiyotroinBouv wWoTe va
TTPOKUWOUV Ol TEAIKEG CUCTACEIG TTPOG TO VEO ETTIOKETTTN.

H TeNk pop@ry NG epyaciag dlauopwveTal Pe  PAon Tn  AsiToupyia  Twv
UTTOCUCTNUATWY auTwV. [0 OUYKEKPIPEVA, HETA TO OEUTEPO KEPAAQIO, OTO OTTOIO YiveTaI
Mia 1m0 avaAuTIKr) TTapoucdiacn Twv ouoTNUATWY CUCTACEWV O€ OouvapTnon ME TIG
AEIToUpyieG TOU TTPOTEIVOUEVOU OAyopiBuou, &ekivd n Trapoudiacn Twv TTapaTTavw
UTTOCUCTNUATWY, TWV TEXVIKWY TTOU XPENOIUOTTOINBNKAV KOl TWV OTTOTEAECUATWY TTOU
€dwoav. 210 TEAOG TNG EPYACiag YiveTal pia TTEIPAUATIKA QTTOTIMNGCN TOU CUCTHUATOG,
AauBavovtag uttoYiv dIOPOPETIKA OEVAPIA KAl UETPIKEG.
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2. ZYZTHMATA ZYZTAZEQN

2.1 TexViKég ZuoTAOEWV

[Mpiv EeKIVAOEI N AETTTOPEPNAG TTEPIYPAPA TWV TUNUATWY TOU TTPOTEIVOPEVOU CUCTHHATOG
OUOTACEWV KPIVETAI QTrapaitnTn N avagopd oOTIG nNdn UTTAPXOUOESG KATNYOPIES
ouoTNUAatwy. Mo OuykekpIpéva, UTTAPYXOUV OPKETOI TUTTOI CUCTANATWY aAQEVOS Adyw
TWV OIAQOPETIKWY TOPEWV OTOUG OTTOIOUG  aTTeEuBuvovTal, OQ@ETEPOU, AOYW TwV
0edopévwv Ta OTToId  XPNOIYOTTOIOUV 1 Tov TPOTTO  dnuioupyiag Toug OAAG  Kal
TTaPOUCIiaonNG TwV CUCTACEWV OTO XPNOTN N OKOUA Kal AOYyw TwV OIAQOPETIKWV
QAyopiBuwyY TTOU XPNOIYOTTOIOUV YIa va @TACOUV OTO TEAIKO atToTéAeoua. Ta TTio
ouyxpova ouoTAuaTa cuoTtdoewyv Baaoifovral oe U0, KUpiwg, TPOTTOUS AsiToupyiag. O
TTPWTOG atrd TOoug dUO TPOTTOUG PBacifeTal oTo TrEPIEXOMEVO (BAOEl TTEPIEXOPEVOU,
content based) kai dsUTepog Bdaoel @iATpou ocuvepyaoiag (collaborative filtering).
Aképa, uttdpxouv cucTiuata e Bdon tn yvwon (knowledge-based), dnpoypa@ikd
Kal UBPISIKA.

2.2 ZuoThpaTta peE BAon TO TTEPIEXOUEVO

AUTOG 0 TUTTOG CUCTHPATOG ONMIOUPYEI CUOTACEIG TTPOIOVTWY BACEl TWV TTPOTINACEWVY
TOU XPNOTn TTOU £XEl AVTANOEl O€ TTPONYOUNEVEG OAANAETIOPACEIS TOU PE TO CUCTNHA.
MpoteivovTal, dnAadr], avTIKEIYEVA OPOoIa PE AUTA TTOU E€iXE TTPOTIMACElI O XPROTNG OTO
TTapPeABOV. Na KABe EexwpioTd XPROoTN «XTiCeTal» OTAdIAKA Kal diaTnpEiTal Eva TTPOYIA,
oUp@wva HdE TNV avadAuon TIOU €xel yivel OTa TIPOIOVTA TTOU £XEl KPivel 1 EXEl
agloAoynoel. O UTTOAOYIONOG TNG OMOIOTNTAG TWV TTPOTEIVOUEVWY TTPOIOVTWY YIiVETAI OE
oxXéon PE Ta XApakTNPEIOTIKA. [Na TTapddelypa, av KATToI0G €iXe €TMIAECEI OTO TTAPENBSV
éva BIBAio TTou avhKel TNV KATnyopia TNG €MIOTNHOVIKAG avTtaciag, TOTE To oUoTnUA
TTapaywyrng ouoTtdoswv pabaivel va ouoTrivel kal GAAa BIBAia TTOu avhkKouv OTO
OUYKEKPIPEVO €idog. 'Eva TETOlIO ouoTnua €xel TRV atraitnon Tng agioAdynong amo
TTAEUPAG  XpNoTn KaBwg Kal TV UTTapgn €vOG unXaviopou avaktnong Twv
XAPOKTNPIOTIKWY OPWV TTOU TTEPIYPAPOUV VA TTPOIOV.

2UPTTEPACMATIKA, TO oUCTNPA YIa va AEITOUpyAoEl €TITEAET Eva KUKAO €pyaciwv yia va
TTapayAyel TIG TEAIKEG OUOTACEIG. APXIKA, aVAAUEl TO XOPAKTNPIOTIKA TWV TTPOIOVTWY Kl
AVTAE OAEG TIG ATTAPAITNTEG TTANPOPOPIEG WOTE VA KATAPEPEI OTO TEAOG VA TA KATATAEEI
O€ OXETIKA ] M OXETIKA PE TO XPoTn. To KUPIO onueio €dw gival To idI0 TO AVTIKEIPEVO.
AnAadr Ta XapakTNPIOTIKA TTOU TO €KPPACOUV KOl TO TTWG TO €VA QVTIKEIUEVO DIOQPEPEI
atd Ta uttoAoira. KdaBe avTikeipevo gival dIaQOopeTIKO £XOvTag dIAPOPETIKA yvwpiouaTa
TTOU TO TTEPIYPAQPOUV. To atmoTEAEOUa AUTAG TNG avAAUONG OTTOTEAEI TNV €i00d0 Tou
aAyopiBuou TTOU €ival uTTEUBUVOG yia Tn dnuioupyia TTPo@IA Tou xprioTn. Kard 1o
TeEAeUTaiO OTADIO, YivETal CUYKPION TWV XOPAKTNPIOTIKWY TWV TTPOIOVTWY HE TO TTPOPIA
TOU XPNoTN Kal AauBaveTal n TEAIKH aTTOQAON YIO TO CUYKEKPIPMEVO TTPOIOV Ba uTTopouce
va oTaf¢i wg ouoTaon TTPOG TO XPNOTN.

O1mwg TTPOKUTITEl aTTd Ta TTAPATTIAVW, €va a1rd TA ONPAOVTIKOTEPO CUCTATIKA Tng
TTPOCEYYIONG QUTAG BEwPEITAl TO TTPOPIA TOU XPHOTN. ZTO TTPOWIA TTEPIEXOVTAI OAEG Ol
TTANPOPOPIES YIa TA EVOIOPEPOVTA KAI TIG TTPOTIMACEIS TOU XPAOTN. ATTOodEIKVUETaI OTI Ol
TTANPOPOPIEG TOU TTPOPIA TWV XPNOTWYV TTNyAlouv pntd atrd Tov idlo To XPRoTn, Héow
epwTnuatoAoyiwv 1Tou uttoBAABNKAV 1} a1Td TNV CUVAAAAGKTIKI) CUUTTEPIPOPA TOUG OTNV
TTapodo Tou Xpovou. lNa KABe avTikeiyevo, opifeTal €TTionNg €va TTAPOPOIO TTPOWIA.
XapaKTnPIoTIKO TTapadelypa utropei va BewpnBei éva cluoTnua cuoTdoewv Taviwy. lNa
KAOe Taivia dnuioupyeital éva TTPo@iA oTo oTToio TrepIAapBaveTal To €idog TNG TaIviag, o
oKnvoBETNG, nBotroloi, €T0¢ KukAo@opiag kal GAAeg TTAnpogopiec. Me Bdon autd 1O
TTPOQ@IA KOl TTIO OUYKEKPIYEVA TA XOAPOKTNPIOTIKA TWV TAIVIWV KOTAOKEUAZETAI O
«OKEAETOG» TOU TTPOQIA TOU XPAOTN, OTOV OTTOIO TTPOTEIVOVTAI TAIVIEG JE XAPAKTNPIOTIKA
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TTOU TTOPOMOIACOUV YE QUTA TTOU BPioKovVTal OTO TTPOIA TOU. [Na va KATOOKEUAOOUUE TO
TTPOIA TOu XPNaTn, opifoupe apxikd éva didvuoua Bapwv Wu=(Wu1, Wuz, ..., Wun), KGBE
éva aTro TA OTTOIA AVTITTIPOCWTTEUEI TN ONUACIA TOU CUYKEKPIMEVOU XAPAKTNPIOTIKOU Yia
T0 XpNotn. Opoiwg, yia To TTPOPIA Tou avTIKEINEvou opidoupe €va deUTEPO dIAVUCHQ
Wi=(Wi1, Wiz, ..., Win), OTTOU, avTioTOIXa HE TO TTPOQIA TOu XPAHOTN, TOo KABe PApog
OnAwvel TN BapuTNTA TOU XAPOKTNPIOTIKOU YIa TO avTiKEigevo. MNa Tnv TTPORAEwn NG
ouoTOooNG | JN TOU QVTIKEIMEVOU S OTO XPHOTNn €, uttoAoyidoupe pia ouvapTtnon
xpnoiuémTag U(c,s). Me autév tov TpOTTO, N TTPOTOON MIAG Talviag o€ éva Xpnotn,
OXETICETAI PJE TNV AVADEIEN TWV OUOIOTATWY METAEU TWV TAIVIWY, OTTOU O XPROTNG £XEl
BaBuoAoynoer uwnAd (ouykekpipgévoug nBoTToloUG, oknvoBETeg, €idog). Mdévo yia 6oa
QVTIKEIMEVA N TIUA TNG ouvaApTnong opoloTntag U gival uwnAr} PTTopEi va TTPOKUWYEI
ouoTaon.

2.3 ZUVEPYATIKO QIATPAPICHO

H ouvepyartikn TTpooéyyion TTapoucidlel apkeTEG dIaQOPOTTOINOEIS. AvTi va TTpoTaBouv
QVTIKEIMEVA PE BAON TNV OPOIOTNTA TOUG WE TA OTOIXEIO TTOU évag XPAOTNG ETTIOOKINACE
oT0 TTOPEABOV, TIpoTeivovTal TTPoidvTa TToU  AAAOI  «TTApOMOoIoI»  XPAHOTEG €XOUV
oupTToOnoel. AvtiBeta e Ta CUOTAUOTA BACIOPEVA OTO TTEPIEXOPEVO TTOU UTTOAOYI(ouV
TV opoIoTNTA  TWV TIPOIOGVTWY, UTToAoyiCeTal N opolotTnTa Twv  XpnoTtwv. [ho
OUYKEKPIMEVA, YIa KABe XpAoTn BpiokeTal éva oUVOAO TTANCIECTEPWY XPNOTWYV, TTOU
OVOPAZoVTal «YEITOVECH, ME TOUG OTTOIOUG PACEI UTTOAOYIOUWYV UTTAPXEI 1I0XUPOTEPOG
OUOXETIONOG. 'ETol utrdpxel duvatotnta TTPORAEWNS ATTOTEAEOUATWY YIa AyvwoTa
OTOIXEIA XPNOIMOTTOIWVTAG OUVOUOOHO ATTOTEAEOUATWY TTOU €ival yVwoTA atrd Toug
TTANCIECTEPOUG KYEITOVEGY.

MNa mapddelyua, ag uttoBEoouPE TTWG £Xoune dUO XpnoTeg, éoTw A kal B. Me Bdon 10
IOTOPIKO TwV ayopwVv aAAG kal To TTANBo¢ Twv Babuoloyiwv TTou 0 A aAAd kal o B
uTTOBETOUNE OTI KaTtaTdooovTal oTnyV idia yeirovid. AnAadn, o A kai o B atroteAouv éva
Ceuydpl YEITOVWV TIOU OUVOEOVTAl HE I0XUPO CUOXETIOUO Adyw TTIBavOTATA KOIVWV
TTPOTINACEWY. YTTOBETOUUE TTWGS O TTAPAKATW TTiVAKAG €ival 0 TTivakag BabuoAoyiwy Twv
OUO XpNOTWV YIa TTEVTE TTPOIOVTA TOU NAEKTPOVIKOU KATAOTANATOG ( TTPpoIdV 1, TTpOoidV 2,
TTpoidv 3, TTpoidv 4, TTpoidv 5 ). O1 Babuoloyieg cival atrd 10 £va YEXPI TO TTEVTE, EVW,
OTTWG YiveTal avTIANTITO OeV gival UTTOXPEWTIKO OAOI 01 XpHoTeG va BabuoAoyoulv OAa Ta
TTPOIOVTA.

Mivakag 1: BaBpoAoyieg XpnoTwyv yia S10QOPETIKA TTpoidvTa

Mpoidv 1 Mpoidv 2 Mpoidv 3 Mpoidv 4 Mpoidv 5
Xprotng 4 5 2 3
A
Xpnotng 4 5 2 3
B

MapaTtnpwvTtag Tov Tivaka 1, ol xproTteg A kail B éxouv koivr) BaBuoAoyia yia 10 TTpoiov
1, 6pwg, povo o xpnotng A éxel BabBuoAloynoel Ta Tpoidvra duo, Tpia Kai TévTe. Ol
BaBuoAoyieg TToU euavifovral OTOV TTVOKA HE TTIO0 €vTovn YPOUMOTOOEIPA aTToTEAOUV
TTPORAEWEIC TOU CUCTHHATOG Kal OXI TTPAYMATIKEG BaBuoAoyieg Tou XproTn. ‘Exovrag wg
Oedouévo OTI oI XPAOTEG Eival yeiToveg, TO OUOTNPO UTTOBETEI TTWG E€XOUV KOIVEG
TTPOTIMNAOCEIS KAl JE atToTEAETHA va TTPORAETTEN TIG BaBuoAoyieg Tou xpriotn B pe Bdon 1o
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XPnoTn A, yia 6ca TTpoiovTa auTdg Oev €XEl aKOPA BABUOAOYAOEL. TN CUVEXEIA, KOl PE
TN PonBeia Twv TTapaTTdvw TTPORAEWEWV yivovTal ol CUOTACEIS TTPOG TO XPAOoTN B.

OT1rwg €ival QUOIKO, OTNV TTPAYUATIKOTNTA N AEITOUPYIA TOU CUCTHUATOG €ival TTOAU TTIO
ouvOeTn, evw dnuioupyouvTal TTIVAKEG PE TEPAOTIO OYKO OeDOUEVWV Kal TTIO OUVOETEG
OX€0€IG METAEU Twv XPnoTwv. To Tapatrrdvw TTapadelyua, atroTeAei poévo pia
atrAoTtroinuévn Pop®r Tou aAnBivolu cuoTANATOG Yia AOYOUG CUVTOMIAG KAl EUKOAGTEPNG
Karavénong.

To ouvepyaTikd @IATPAPIOUA  UTTEPRAIVEI TOUG TTEPIOPICHOUG TOU  QIATPAPIOUATOG
TTepiexopévou (content-based). To ouoTnua PTTOPEi va TTPOTEIVEI AVTIKEINEVA OTOUG
XPrOTEG BACIOPEVO OTIG EKTIMAOEIG TWV OTOIXEIWY, AVTi TOU TTEPIEXONEVOU TWV OTOIXEIWY,
YEYOVOG TTOU PTTOPEI va BEATIWOEI TNV TTOIOTNTA TWV CUCTACEWY. AUTO CUUBQIVEL yIaTi N
ekTiunon Tou divel KATToI0G XPNOoTNng ival mOavd va O€ aToIxXEia TTou €ival aduvaTto va
TTEPIYPAPOUV, OTTWG YIA TTAPADEIYHA N TTOIOTNTA NOOTTOIIAG KAl KIVAUATOYPAPIKAG ANYng
o€ Jia Tavia f 1o @IANGEEVO KAipa o€ €va e0TIATOPIO.

OT1wg Kal 0TV TEPITTTWON Twv content-based cuoTnuaTwy, Ba ATav XPACINOG O
KaBopIiouog piag kaBapnig €kdOONG Tou ouvePyaTikoU @IATpapiopaTos. ‘Eva kaBapd
ouvePYATIKO oUOTNUO OUCTACEWV gival éva oUOTNPA TO OTTOIO OEV TTPAYHATOTTOIE KAMia
AvAAUCT TWV OTOIXEIWV. ZTNV TTPAYUATIKOTNTA, TO HOVO YVWOTO XOPAKTNPIOTIKO yia éva
OTOIXEIO €ival N EKTIUNON. ZUVETTWG, OUCTACEIG YIa €vav XprnoTtn uttoBAaAAovTal aTTAWG
Baoel Twv opoloTATWV hE GAAOUG XproTeS. H kaBapr) ouvepyaTikr) oUoTaon AUVEl OAEC
TIG QVETTAPKEIEG TTOU ATTAVTWVTAI OTA KABAp& cucTAUATA QIATPAPIOUATOS TTEPIEXONEVOU
(content-based cuoTrjpaTa). Me Tn BorBeia Twv cuoTACEWY AGAAWY XPNOTWYV, UTTOPOUNE
va  €CETAOOUPE OTTOIOdNTTOTE €i00C TTEPIEXOUEVOU KAl VO  AAPOUPE  OToIXEid HE
OIOQOPETIKO TTEPIEXOMEVO ATTO €KEIVO TTOU €XEl EKTIUACEI O XPNOTNG OTO TTaAPEABOV.
Aedopévou OTI N avaTpoPodOTNon Twv AAAWV XpNOTWV €TTNPEACEI TN OUCTACEIG TOU
ouoTAuarog, divetal N duvardtnTa va diatnenBei N aTToTEAECUATIKOTATA TWV CUCTACEWYV
QUTWV Kal N armodoTIKOTNTA TOU CUCTAUATOG OKOPA KAl PE AIYOTEPEG EKTIUACEIG ATTO
OTTOIOONTTOTE JEPOVWHEVO XPNOoTN.

Evroutoig, auth n Tmrpocéyyion €icdyel oplohéva Kaivoupyia TTpoBAApaTta. To 1Mo
onuavTiké amd autd, atmmoTeAei T0 «TTPOBANMA TNG YuXpPnS ekKivnong» (cold-start).
Edav éva véo oToixeio ep@avioTei otn BAon dedouévwy, OEV UTTAPXEI KAvEVAS TPOTTOG VO
ouoTnBei o€ évav XpnaoTn MEXPIS OTOU va ANPBouv TTeEPICCOTEPES TTANPOPOPIES YIa aUTO.
Karn Ttétolo Ba ptmopouce va oupPei HEOW MIOG VEAG EKTIUNONG XPNOTN  EiTe
OleukpiviCovtag Trapoépola  pe autd  avTikeipeva. To TTpoBAnua  avagépetal OTn
BiIBAIoypagia pe TNV ovopooia «yuxpn ekkivnon» (cold-start) 1 aAAiwg TTpoRAnua NG
«TTPWTNG ekTipnong» (first-rater). H evaAAaKTIKI) ovopagcia TTPOKUTITEI ATTO TO YEYOVOGS OTI
arraiteital agloAéynon/BabuoAdynon yia 1a VEO-EI0EPXOPEVA QVTIKEIMEVA TTOU KAVEVAG
XPAOTNG OEV £XEI EKTIUAOEI AKOUA.

Edv 0 apiBudg Twv XxpnoTwv €ival onUAvTIKa HIKPOTEPOG O OXEON ME TOV OYKO TWwV
TTANPOPOPIWV TTOU Eival ATTOBNKEUPEVA OTO CUOTNMNA, OTTWG Eival QUOIKO, UTTAPXEl O
KivOUVOG va n TTUKVOTNTA TWV EKTINACEWV va gival 1Idlaitepa apaif, KabBioTwvTtag £T01 TO
OUVOAO TWV a&looUCTATWY OTOIXEIWV oapws MIKPOTEPO. To Trapatdvw cuupaivel
KaBw¢ dnuIoupyeiTal Pl EAPETIKA HEYAAN 1) ypAyopa HETABAAAOUEVN BACN BEBOUEVWV.

‘Eva akéua TPORANUa TTPOKUTITEI ATTO TO YEYOVOG OTI £€vag XPAOTNG gival TBavo va €xEl
QOUVABIOTEG TTPOTIMACEIG 0€ OXE0N ME TOV UTTOAOITTO TTANBUCOUS. € AUTH TNV TTEPITITWON
UTTApPXE!l O KivOuvog va AAPOUPE WG ATTOTEAECUO PN ETTAPKEIC OUCTACEIG, KaBwWGS Ba gival
1ID10iTEPA MIKPOG O APIBUOG TWV XPNOTWV TTOU TTAPOUCIAOUV OUOIOTNTEG.

Ta mapatrdvw TTPoRARuaTa eEapTWVTAl AuoTNPA aTTd TOV APIBPO KAl TNV OUOIOYEVEIQ
TWV XPNOTWYV, Ta OTToia ETTNEEACOUV ETTIONG TNV OPAdA TWV «YEITOVWV» TOU XPAOTN. ZE
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MIO KATAoTOON OTTOU N avaTpo@oddTNon ATTOTUYXAVEI VO avayKAoEl auThv Tnv oudda
TTANCIECTEPWYV YEITOVWV va aAAGEEl, n atTodoKIpaoia yia Eva oToixeio dev Ba aTToTpEYEI
ATTAPAITATWG TO XPNOTN ATTO va AGBElI TTAOPOUOIA OTOIXEIQ OTO MEAAOV.

‘Eva aképa TTpoBANpa otV TTapadoOoIaKr) CUVEPYOATIKA TTPOCEYYION QIATPOAPICUATOS
atroTeAEl TO yeyovog OTI dev aOXOAeiTal KOBOAOU pE OTTOIEODATTIOTE TTANPOPOPIES
MTTOpOUV va egaxBouv atrd 1o TTePIEXOUEVO. H éAAeIwn TTpOCPOONG OTO TTEPIEXOMUEVO
TWV OTOIXEIWV ATTOTPETTEI O€ TTAPOUOIOUG XPROTEG va BpeBouv oTtnv idla yeITovid eKTOG
Kal av éxouv BaBuoloynoel akpiBwg idia oToixeia. MNa mapddeiypa, €Av évag XprnoTng
BaBuoAoynoe pe uwnAd Babud Tn oeglida TTpoTACEWV €00V Hiag 10TooeAidag A Kal
évag GANOG TIG aQvTioTOIXeG TTPOTACEIS TNG oeAidag B, o1 duo dev Ba kaTtéAnyav va
BewpouvTal aTrapaiTTA YEITOVEG.

Eivar 1mrpopavég o1 0TO QIATPAPIOUA  TTEPIEXOUEVOU OEV  UQIOTATAI T AVWTEPW
TTpoBARpara. ‘ETol cuvnBifeTal va XpnOoIUOTIOIEITAl O OUVOUACHOG TOUG TTPOKEIUEVOU VO
EMTEUXOEI KAAUTEPN ATTOBOCN QIATPAPIoUATOG, va auPAUVOOUV OI apvNTIKEG CUVETTEIEG
TWV TTPOBANPATWY TTOU  XapakTnpidouv kKABe péBodO kal va aglotroinbouv T
TTPOTEPAMATA TOUG.

2.4 Xuothuarta Baolopéva otn Nvwon

Ta Baoiopéva otn Nvwon cuothuata cuotdoewv (knowledge-based recommenders)
gival pia €10IKA TTEPITITWON CUCTNUATWY CUCTACEWV TToU Bacifovral oTn pNTr yvwon
OXETIKA ME TNV TTOIKIAIQ OTOIXEiWY, TTPOTIMACEWY XPNOTWYV KAl KPITAPIWY CUCTACEWV
(TTola oToIXEia Ba TTPETTEl va ouvioTAVTAl KAl O€ TTO10 TTAQicl0). E¢apTwvTal, dnAadr, arrd
TN yvwon Kal TTPOTEIVOUV QVTIKEIUEVA TTOU EVTACCOVTOAI O€ €V OUYKEKPIUEVO TTEDIO
yvwong. AVOAUTIKOTEPA, AoXOAOUVTAl PE TO TTWG OPICPEVA XOPAKTNPIOTIKA OTOIXEIOU
AVTATTOKPIVOVTAI OTIC AVAYKEG KAl TIG TTPOTIUACEIS TWV XPNOTWV Kal, TEAIKA, TTWG TA
QVTIKEIYEVA €ival XpAOIUA yIa TO XPAOTN.

Ta Baciopyéva OTn yvwon OUCTAMATA €ival XPAOINa o€ Oegvdpla KATd Ta OTToia
TTOPAdOCIOKEG TTPOCEYYIOEIC OTTWG TO CUVEPYATIKO QIATPAPIOUA 1} TO QIATPAPICHO HE
Baon 1O TTEPIEXOUEVO OEV PTTOPOUV va €QAPUOCTOUV. Ta TTapadociakd CuoTrhuaTa
ouoTaong (QIATPApPIoUA YE BACN TO TTEPIEXOMEVO KOl CUVEPYATIKA) €ival KATAAANAQ yia
TN ouoTtacon TTPoidvTwy OTTwG BIBAia, Taivieg, 1 e1dAoelg. QoTé00, €IBIKA OCOV aPopd
TTPOIOVTA OTTWG QUTOKIVNTA, UTTOAOYIOTEG, OIauEPIOUATA, ) O XPNUATOTTIOTWTIKEG
UTTNPECIEC, AUTEC OI TTpoOoEyyioelg dev gival n KAaTtdAANAn emAoyn. MNa mapddeypa, Ba
TIPETTEl VA OUVIOTWVTAI POVO XPNMOTOTTIOTWTIKEG UTTNPECIEG TTOU UTTOOTNPICOUV TNV
ETTEVOUTIKI] TTEPIOdO TTOU KaBopileTal aTrd TOV TTEAATN.

AVTIKEiNEVA OTTWG TA BIAPEPIOPATA KAl TA auToKivATa OEV ayopdlovTtal TTOAU ouxvd, WG
€K TOUTOU, T OuCThHPaTa Baciopéva otn BabuoAdynon ouxvd dev atmmodidouv KaAd
AOYw TOU XapnAoU apiBuol Twv OI0BEoIywyY agloOAOYACEWY VIO €Va OUYKEKPIUEVO
QVTIKEINEVO (OTTWC akpIBWS o1 PaBuoAoyieg TTou atraitouvTal atrd Toug aAyopiBuoug
OUVEPYQTIKOU  @QIATpapiopaTtog). EmmAéov, o1 XpNoTeg Twv eQapuoywyv Ot Ba
MTTOpOUCaV va €ival IKavoTroinuévol atrd PBaBuoAoyieg TTPONyOUUEVWY ETWV Kal TIG
QAVTIOTOIXEG CUOTACEIG QVTIKEIMEVWY (OTTWGS Ba ATav, yia TTAPAdEIYUA, O CUOTACEIG £VOG
aAyopiBuou pe Bdon 10 TTEPIEXOUEVO). AKOUA, OTa TrEPITTAOKA TTEdia OTOIXEIWY, Ol
TTeEAATEG €mMOUPOUV va KaBopifouv TIG TTPOTIMACEIS TOug PNTA (yia TTAPAdEIYHA «n)
MEYIOTN TIUA Tou auTtokiviTou gival X"). Ze auTtd TO TTAQICIO, Ol TTEPIOPIOUOI TTPETTEI VO
AnN@BoUv uttéwn atmd To cUCTAPA CUCTACEWV.

O1 dUo TeAeuTaieg TITUXEC Bev utTOOTNPICOVTAI ATTO TTPOCEYYIOEIC OTTWG TO CUVEPYATIKO
QIATPApIOUO Kal TO QIATpdpIoua pe Bdon 1o TTEpIEXOUEVO. [epaitépw TTapadeiyuaTa
TOMEWV QVTIKEIMEVWY TTOU €VOEIKVUVTAI YIO OUCTAMAOTA CUOTACEWV TTou Baaiovtal oTn
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yvwon €ival o1 XpNUATOTTIOTWTIKEG UTTNPECIEG, OI YNQPIOKEG PUTOYPAPIKEG UNXAVEG, KAl
Ol TOUPICTIKOI TTPOOPICHOI.

O1 péBodol ouotdoewv TTOU Bacifovral 0Tn yvwaon BonBouv OTNV AVTIMETWTIION TWV
TTPOKANCEWY HYE TNV AIOTTOINCN PNTWYV OTTAITHOEWY TWV XPNOoTWwV Kal BaBidg yvwong
yla TOV TOMEA TwV TIPOoIOVTWY, OTTd OTTOU KAl TTPOEPXETAl O  UTTOAOYIOUOG TWV
OUOTACEWV. Ta OUCTAUATA AUTA O€ PEYAAO BABPO ETTIKEVTPWVOVTAI OE TTNYEG YVWONG
TTOU OEV A&IOTTOIOUVTAI ATTO TO CUVEPYATIKO Kal TO QIATPAPIoUA YE BACN TO TTEPIEXOMUEVO.
To duvatd onueio Twv knowledge-based cuoTnudTwy CuoTACEWV €ival N aTToUCia TOU
TTPOBAAPATOG TNG WuXPng ekkivnong (cold-start). ‘Eva pelovéktnua eival ta moava
onueEia oupeopnong OTnNV ATTOKTNON YVWOEWV TTOU TTPOKAAOUVTAl aTtd TNV avaykn
KaBOopPIOPOU TwV YyVWOewWV oUOTAONG ME OOQr TPOTTO. Z& OUYKPION, AOITTOV, PE TO
OuVEPYQTIKO QIATPAPIoUa Kal TO QIATPpApIoPa PE BAon TO TTEPIEXOMEVO, TA CUCTHHATA
QUTA JTTOPEI va PNV QVTIMETWTTICOUV TO TIPORANUA TNG «WUXPNAG EKKivAoNG», n
UAOTTOINGT) TOUG, OPWG, Eival aPwWS OUCKOAOTEPN.

2T0 CUCTAMOTA CUCTACEWY TTOU BacifovTal 0T YVWoT, Ol ATTAITAOEIS TWV XPNOTWV Kal
Ol TTPOTIMNACEIG TTPOKAAOUVTAl EVTOG TOU TTEdIOU £QAPUOYNG €VOG Bpdxou avadpaong.
‘Evag onpavTiKOg AGYog yia TO XOPaKTNPIOTIKO, aUTO, TwV CUCTNUATWY CUCTACEWY (TTOU
gival Baoi{oéueva otn yvwan) €ival N TTOAUTTAOKOTATA TOU TOPEQ TOU OTOIXEIOU O OTTOI0G
gival ouxva aduvaTo va Qavepwoel OAEG TIG TTPOTIMACEIS TOU XPAOTN Atrd TNV TTPWTN
oTiyun. EmmAéov, o1 TTpoTiuAoEIg Tou XpAoTh &gV gival cuvriBws yVWwaoTES ATTo TRV apxi,
aAAG @avepwvovTal 1} KATAOKEUAZoOVTal €VTOG TOU TTEdIOU EQAPUOYAG MIAG Oouvodou
ouoTaong.

2¢ éva oUuoTnUa OuoTAoEwv TToU PBacifeTal OTn yvwaon, N avarpo@odoTnon Twv
XPNOTWV diveTAl JEOW TWV ATTAVTACEWY TOUG O€ EPWTAOEIG TTOU TTEPIOPICOUV TO OUVOAO
TWV OXETIKWV OToIXEiwv. 'Eva mrapddeiypa piag tétolag epwtnon eival «lloio €idog
OUCTHMATOG QOKWY TTPOTIMATE: OTABEPO ) AVAVEWOINOUG QPAKOUCY. € TEXVIKO ETTITTEDO,
n avalntnon pe Pacon oevdpia oUOTAONG MWTTOPEI va €QapuPooTel oTn BAon Twv
OuUoTNUATWY CUCTACEWY TTou BacifovTal o€ TTEPIOPIOUOUS. Ta CUOTANATA CUCTACEWYV
TToU BaacifovTal o€ TTEPIOPICUOUG, EQapudlovTal 0Tn BAon Tou TTEPIOPICUOU avalATNong
1 SIAPOPETIKOU TUTTOU TTPOCEYYIoEWV YE BACN TA EPWTAMATA.

2¢ éva oUOTNUA CUCTACEWV ME Bdon Tnv TTAOAYNON, N avaTpoPoddTNON TWV XPNOTWV
Oivetal péoa atrd TIG "KPITIKES", OI oTToieg TTPOoadIopifouv TIG AITROEIS aAAayrg ooov
a@opd TO QAVTIKEIMEVO TIOU OUCThveETal oTo XprnoTn. O1 KPITIKEG, OTn OCUVEXEIQ,
XpnoigoTtrolouvTal yia T oUOTOCN TOU ETTOMEVOU  «UTTOWNn@Iou» oOToixgiou. 'Eva
TTOPAdEIYUA MIOG KPITIKAG OTO TrAQiolo evdg Oevapiou ouoTaong Miog Wwn@Iakng
PWTOYPAPIKNG UNXAVAC €ival To axOAIo: "Oa NBeAa va £XOUNE PIO QWTOYPAPIKY) HNXavH
oav auTh, aAAd pe xaunAoTepn TIMA". AuTO eival éva TTapPAdEIlyua HIOG «KPITIKAGY, N
OTTOIO AVTITTIPOCOWTTEVEI PIa aiTnon aAAayng o€ éva XapakTnpIioTIKG Tou oToixeiou. Eva
OUVOETO CWHA KPITIKWV ETTITPETTEI TOV TTPOCDIOPIOKO TTEPICTOTEPWY ATTO Mia AITHOEWV
aAAayng o€ pia oTiyun. H «Auvapikn KpITIKA» AapBAver eTTiong utroywn TIG TTPONYOUUEVES
KPITIKEG TOou XPAOTN (To 10TOPIKG  KPITIKAG). Tlio  TTPpOoQaTEG  TTPOCEYYIOEIG
EKMETAAANEUOVTAI, ETTITTPOOBETWG, TTANPOYPOPIEC TTOU gival ATTOONKEUPEVEG OTA aApxEia
KATaypa®nig TG aAANAETTiOpaong Tou XpHoTn e TO CUCTNUA VIO VA UEIWBET TTEPAITEPW N
TTPOOTTABcI0 aAANAETTIOpaoNG atrd TNV ATToWn TOU APIBUOU TWV ATTAITOUPEVWY KUKAWV
KPITIKAG.

Atloonueiwta ocuotiuata Tou PBacifovrar oTn yvwon €ivalr Ta Baciopéva  atnv
TTEPITITWON (case based). Z& autd Ta CUCTAPATA, N oUVAPTAON OPOIGTNTAG UTTOAOYICEI
Kata TTO00 Ol AVAYKES TWV XPNOTWV (TTEPIypa®r Tou TTPORARUATOG) TaIPIAlouV ME TIG
ouoTAoEIg (AUoe€Ig Tou TTPORAANATOG). EdW 0 BaBudg opoidtnTag UTTopei va epunveuETal
APECO WG N XPNOINOTATA TNG OUCTAONG YIa TOV XPRoTn.
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Ta cuoTApaTa TTou Bacifovral o€ TTEPIOPIOPOUG (constraint based) cival éva aAAo €idog
Twv ouoTnudtwyv cuoTtaong TTou Bacifovral oTn yvwon. Ooov agopd Tn yvwon TTou
XpPnoigoTtrolouy, Ta dUO CUCTAMATA gival TTapouola. APXIKA, CUAAEyovTal Ol ATTAITACEIG
TWV XPNOTWYV. Z€ TTEPITITWOEIC ACUVETTWV OTTAITHOEWY TTOU dEV UTTOPOUV va BpeBouv
AUoE€IG TTpOTEIiVOVTAl QUTOMATWG €TMIOIOPOWOEIC KAl T OTTOTEAEOUATO CUOTACEWV
MTTOPOUV va €gnynBoulv. H onuavTtikh dia@opd £yKeITal oTOV TPOTTO TTOU UTToAoyifovTal
ol Auoegig. Ta cuoTAPaTa he BAon TNV TTEPITITWON KaBopiouv TIG CUOTACEIG TOUuG BACEl
METPIKWV OMOIOTNTAG EVW TO CUCTAMATA WE BACN TOUG TTEPIOPICHOUG EKPETAAAEUOVTAI
KUpiwg TTpoKaBopIouéveg BACEIC yVWONG TTOU TTEPIEXOUV OOQPEIG KAVOVEG YA TO TTWG VA
OUOXETICOUV TIG OTTAITAOEIG TOU TTEAATN HE TA XAPOAKTNPIOTIKA OTOIXEIOU.

Ta ocuoTtiuata TTou Bacifovral 0Tn yvwon TEVOUV va AEITOUPYoUV KAAUTEPA aTTO T
AAAa katd TNV Evapén TnG eQapupoyng Toug, aAAG av dev ival eEOTTAICPEVA PE EpYOAEia
MaBnong Oev UTTEPTEPOUV Ot oOxéon HME AAAeg peBOdouUg TTOU  PTTOPOUV  Vva
EKMETOAAEUTOUV Ta apxeia KaTaypa@ns tng aAAnAeTTidpaong avBpwTrou / UTTOAoYIOTH.
Ta cuoTtiuata TTou Bacifovral OTOUG TTEPIOPICHOUG TUTTIKA opifovtal atrd dUo cuvoAa
MeTapAnTwy ( VC, VPROD ) kai Tpia dl1a@OpETIKA oUVOAa Treploplopwy ( CR, CF, CPROD
). AUTEG 01 HETABANTEG Kal O1 TTEPIOPICHOI €ival Ta KUPIO OUCTATIKA €VOG TTPOPRAAUATOC
IKavoTToinong Treplopiopwy. Mia Auon yia éva TTpOBANPa IKAvoTToinoNnNg TTEPIOPICHUOU
atroTeAeiTal ammd £va ouvOuaouo Twv PETARANTWY, £T01 WOTE OAOI Ol TTEPIOPICHOI TTOU
opiCovtail va TTAnpouvTal. O1 atraItAoelg Tou XpnoTn/meAdTn VCE Tepiypd@ouv TIG TTOavVEG
ATTAITACEIS TWV TTEAATWV. OI 1810TNTEG TOU TTPOIOVTOG VPROD TTEPIYPAPOUV TIG IDIOTNTEG
evog dedopévou gidoug TTpoidvTwy. MNa Mapddeiyua ol 1816TNTEG TOU TTPOIOVTOG Eival TO
€id0g TOU TTPOIOVTOG I AKOUA Kal TO OVOMA Tou TTPoiovTog. O TTeplopiopoi CR eival ol
TTEPIOPICPOI TTOU CUCTNMPATIKA TTEPIOPICOUV TIG ATTAITAOEIG TOU TTEAATN. To @iATpo
TTpoUTTOBé0cWwV CF KaBopidel TN oxEon METALU TwV OTTAITACEWY TWV TTEAATWV Kal TO
OUYKEKPIPEVO €id0G TTPOIOVTWYV. MNa TTapadelyua, ol TTEAATEG XWPIG EUTTEIPIO OTOV TOMEQ
TWV  XPNUATOOIKOVOMIKWY UTTNPECIWY O Ba TIpETTel va €xouv TIPOTACEIC TTOU
mTepihauBdvouv  TTpoidvta  uywnAoUu  kivduvou. TéAog, n  upetaBAnTy  CPROD
QVTITTPOOWTTEVUEI TOUG PACIKOUG TTEPIOPIOUOUG OXETIKA ME TIG TTOAVEG METABANTEG
VPROD. Mg dedopévo éva ouoTnua e BAon Tn yvwaon JE TIG TTapaTTavw PETARANTES Kal
éva oUVOAO aTTAITAOEWY UTTAPXEI OUVATATNTA VA UTTOAOYIOTOUV Ol OUCTAOEIG. O OKOTTOG
TWPEA TOU CUCTAPATOG TTOU €ival n avadeign evog auvolou TTPoidvTwy TTou Taipidlouv
OTIG €TMOUNIEG KAl TIC AVAYKEG TOU TTEAATN MPTTOPEI va opioTel w¢ éva TTpoRAnua
IKavoTroinong treplopiopwy ( VC,VPROD, CC U CF U CR U CPROD)) .

H pébodog ouoTaong tmou Bacifetal otnv utrtoBeon (case based) eival pia amod TIg IO
ETMTUXNMEVEG PMEBODOUG PNXAVIKAG PABnong. H texvikr autr €ival pia oAokKAnpwévn
dladikaoia emmiAuong TTPoRANUaTwY TTOoU OTNpEIeTal 0T HABNON aTrd TNV EUTTEIPIA KAl
EXEl TEOOEPA KUPIO OTAdIA: TNV AVAKTAON, TNV ETTAVAXENCIYOTIOINGN, TNV TTPOCAPHOY
Kal Tn dlatipnon. Me Tnv ep@dvion evog véou TTPORARUATOS avalntd €va TTapduoIo
TTPORANPa Tou TTaPeABOVTOC (TTou €xel ON €MAUCEl Pia TTapdpola uTTOBEeon), Kal OTn
OUVEXEID €ETTAVAXPNOIYOTIOIEl TNV UTTO0eon eKeivn yia Tnv €TmiAucn Tou OnUEPIVOU
TTPOBANMATOC. € QUTEC TIC TTPOCEYYIOEIC pIa UuTTOBeon Kal éva TTPOIOV OUCIaoTIKA
Bewpouvtal TTavopoIOTUTIA  avTiKEieva. To TpoéBAnUa TG ouoTaong ouvhBwg
QVTITTIPOOWTTEUETAI OTTO €va GUVOAO XAPOKTNPIOTIKWY TOU TTPOIOVTOG, TTou KaBopilovTal
atro 1O XPAOTN, VW n Auon TnG uttéBeong cival 1o idlo TO TTPoIdv. 2170 BACIKO OevApIo
XPAoNG, 0 TTEAAGTNG WAxXVEl va ayopdcel KATTOIO TTPOIOV Kal KAaBIoTA COQPEiC OPIOUEVES
ATTAITAOEIG OXETIKA UE TO TTPOIdV auTd. To cuoTnua avalntd Tnv Bacikr uttéBeon yia Ta
TTPOIOVTA TTOU TAIPIAdouV PE TIG ammaITAoelgc Tou Xpnotn. H diadikaoia avaktnong
odnyeital atrd €va PETPNTA OMOIOTNTAG TTOU UTTOAOYICEl TNV OPOIOTNTA TNG TTEPIYPAPNG
Tou TTPORAAPATOG, dNAAdH, TIC CNUEPIVEG ATTAITAOEIS TWV XPHOTN ME Ta TTPOIOVTA OTN
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Baon dedopévwy TNG uTT6BeoNG. Mia oglpd aTTd TTPOIOVTA OTH CUVEXEID AVOKTWVTAI ATTO
TN Baoikr uTTéOEON KAl TA TTPOIOVTA AUTA PETATPETTOVTAI OE€ CUOTACEIG TTPOG TO XPROTN.

2.5 Zuothuarta Baoiopéva og Anpoypa@ika Asdopéva

O 6pog dnuoypa@ikad dedopéva ava@EPETAl OTA OTOIXEIO TTOU UTTAPYXOUV OTO TTPOQIA
KABe XprioTn Kal £€XOUV va KAVOUV PE OTOIXEIa OTTwG TNV nAIKia Tou, TO QUAO TOU, TA
evola@épovTad Tou Kal GAAa Ta oTroia BonBouv va yivel KAaAUTEPn OCUOXETION Twv
EVOAAOGKTIKWV PE TOV XpAOoTN. Ta dnuoypa@ikd dedopéva xpnoipotrolouvTal Baci{opeva
oTnv 106a TTWG ATOMA TTOU €XOUV Ta idla evdla@épovTta, TNV idla nAiKia kKal TIG idIEG
aoXOoAieg €ival TTOAU mBavév va avalntouv 1o idl0 avTikeEiyevo. Ta ouoThuata TTou
XPNOILOTTOI0UV aAyOpIBuoUG TTou Bacifovral oTa dnNUOYPaPIKA OedouEVa EKTIMOUV TTWG
MIa eVOAAGKTIKA yia éva xpriotn 6a Tou €ival TO0O0 evdla@épouca 000 evOIAPEPOUTQ
gival n id1a evaANOKTIKA O€ XPAOTEG PE TTAPOUOIA dNUOYPAPIKG dedouEva.

O1 dnNUOYPOYIKEG TTPOCEYYIOEIG QIATPAPIOUATOG XPNOIYOTTOIOUV TIG TTEPIYPAPEG TWV
avBpPWTTWYV YIa VO KATAVOHOOUV TN oxXEon WETAEU EVOG OTOIXEIOU KAl TOU TUTTOU XPNOTWV
OTOUG OTTOioUG TaIPIAZel. Ta TTPOPIA XPNOTWY dNUIOUPYOUVTAl PE TNV TAGIVOUNGON TWV
XPNOTWV O OTEPEOTUTTIKEG TTEPIYPAPES, TTOU QVTITIPOOWTTEUOUV TA XAPAKTNPIOTIKA
YVWPIOUATA TWV KATNYOPIWV TWV XPNOTWV. Ta TTPOCWTTIKA OTOIXEia TOUu XproTn cival
amapaitnTa KAl - XpnoldoTroiouvtal — yia TV Tagivounon. O Tagivounoeig
XPNOIMOTTOIOUVTAI WG YEVIKOI XOPAKTNPIOWOI VIO TOUG XPROTES KAl TA EVOIOPEPOVTA TOUG.
2uvnBwg, Ta TTPOCWTTIK& oToIxeia Tou XprnoTtn AauBdvovTtal KaTtd Tnv aitnon eyypaeng
OTO oUOTNUA. Ta TTPO@IA TTOU TTPOKUTITOUV ETTEKTEIVOUV TO EUPOG TWV TTANPOQPOPIWYV TTOU
TrepIAauBaveTal otn dnuoypa@ikr) BAcn dESOUEVWV.

MNa mapddeypa, n pEBodog Tou e@apudletal oto LifeStyle Finder (Krulwich 1997)
Xpnoigotrolgi éva dnuoypa@ikd cuotnua tmou KaAgital PRIZM kai diaipei Tov TTAnNBUCuO
TwV Hvwpévwy MoAiteiwv og 62 dnNUOoYPaPIKEG OUCTADEG CULPWVA E TO ICTOPIKO TWV
aAyopwv TOUG, TA XOPOKTNPIOTIKA TOU TPOTTOU (WG TOUG KAl TIG OTTAVTACEIC TOUG O€
OIAQPOPES EPEUVEG.

‘Eva dnuoypa@ikd ouUoTnua  QIATPapIoPaTOC €XEl OUO PBaCIK& MEIOVEKTAMATA: Ol
OUOTAOEIG aTTOdEIKVUOVTAl TTAPA TTOAU YEVIKEG Kal eV TTPOCAPPOlovTal OTIG aAAayEG
evoloQEPOVTOG. TO PeEYOAUTEPO, OPWG, TTPOBANUO TTOU UTTAPXEl ME aQuTh Tn PEBODdO
eupeoNG EVOAAKTIKWY TTPOTACEWV €ival TTwS TTOANOI XproTEG, 181AITEPA AUTOI TTOU €ival
MEYAANG nAikiag, dev BEAouv va €l0AGyouv T TTPOOWTTIKA TOUG OTOIXEia YECQ OTO
O0100iKTUO Kal €TOI T OTOIXEIO TTOU XPENOIKMOTTOIOUV o1 aAyopiBuol gival eANITTA kal dgv
MTTOPOUV va dwaoouv agidmoTa atroteAéopara. ‘Evag akdua Adyog TTou dev UTTdpxouv
OPKETA ONUOYPOQPIKA OToIXEIa €ival TTWG O XPNOoTeG dev BEAOUV va CUUTTANPWVOUV
MEYAAQ epwWTNUATOAOYIO OXETIKA PE AUTOUG BEWPWVTAG TTWG €ival AOKOTTA Kal TTwWG OV
Ba wEeAnoEl O€ TITTOTA AV TO CUPTTANPWOOUV. A va avTIMETWTTIOTEN auTd TO TTPORANUA
g€xouv dnuioupynBei aAydpiBuol oToug OTToiIouUG 0 XPROTNG Bivel PIa TTPOCWTTIKY aeAida
KAl a1md €KEi YTTOPOUV va XPNOIYOTTOIOOoUV TTOAAG OToIxEia atrd TNV yAwooa TTou
XPNOIMOTIOIE, TIG EKPPATEIS TOU, Ta BEPaTa Pe Ta oTToia agXoAcital kal dAAa. MNapdAa Ta
TTPoBAAPATA  TTOU  TTAPOUCIAlouV, Ol dNUOYPAPIKEG TTANPOYOPIEG UTTOPOUV  Vva
ATTOTEAECOUV HIA XPAOIKN TEXVIKA €AV OUVOUAOTOUV HE KATTOIA ATTO TIC TTPONYOUUEVES
TTPOCEYYIOEIG.

2.6 YBp1dikd ZuoTApaTa

Mpdopateg €peuveg amedeitav OTI pia uPpPIOIKA TTPOCEyyion, TTOU OUuvOUAlel TO
OUVEPYQTIKO QIATPAPIOUA KOl TO QIATPAPIOUG BACEl TTEPIEXOMEVOU PTTOPEI va gival TTIo
ATTOTEAECOUATIK] O OpPIoHEVEG TTEPITTITWOEIG. O1 UPPIBIKEG TTPOOEYYIOEIG PTTOPOUV Vva
EQPapUOCTOUV ME Oldpopoug TPOTTOUG. Mo Ouykekpigéva,  KAvOVTaG TTPOPRAEWEIS
BaCIOPEVEG OTO TTEPIEXOUEVO Kal TTPORAEWEIC BACICUEVEG OTN CUVEPYQOTIia XwpPIOTA Kal
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oTn ouvéEXela ouvdualovTag TeG. AKOUA, PE TNV TTPOCONKN duVATOTHTWY BACIOUEVWY
OTO TTEPIEXOMEVO O€ UIO CUVEPYATIKA TTPOCEYYION (Kal avTioTpo@a) i UE TNV EvOTToinon
TWV TTPOCEYYIOEWV O€ £va HOVTEAO. APKETEG UEAETEG OUYKPIVOUV EUTTEIPIKA TNV atTodoon
Tou UBPIBIKOU HE TIG KaBapég ueBOdoUC ouvepyaoiag Kai TIG PeEBOdoOUG pe Baon 1O
TTEPIEXOPEVO Kal QTTOOEIKVUOUV OTI 01 UPBPIOIKEG MEBODOI PTTOPOUV VA TTAPEXOUV TTIO
aKpIPBEic ouoTdoelg aTrd TIG KABAPES TTPOOEYYIOEIC.

2U0TNUa ZUCTAOEWY
EiCOD0( | wmey- | BAGIOPEVO OTO ZUVEPYATIKO
DIANTpdpIoHa

=)

(Combiner)
s @

Eikéva 1: NMapddeiypa YRP151koU ZUCTAHATOG ZUCTACEWV

21NV eikova 1 TrapatieTal n oXNUATIKA avatrapdoTtacn €vog uBpidikou CUOTAPOTOG
OUCTACEWYV TO OTTOI0 OUVOUACEl TEXVIKEG BACIOUEVEG OTO CUVEPYATIKO QIATPAPIOUA KAl
ota Tepiexopeva. Kabe éva Aaupavel pia €icodo KAVEl TV aTTapaitnTn ETTECEPYQTIA KOl
atrodidel Tnv €€0d0 Tou o€ éva ouvduaaoTr (Combiner). Autd TO OTOIXEIO TOU CUCTAUATOG
€ival ETTIQPOPTIOUEVO PE TNV EKTEAECT MIOG POPPNG CUYXWVEUONG TWV OTTOTEAECOUATWYV
woTe va TIpokUWel n TeAIK €¢odog¢ Tou ouothuatos. To Netflix armroteAei éva
XOPAKTNPIOTIKO  TTapddelypa  Xpriong uppidikou  ocucTiuarog.  Kdavel ouoTaoelg
OUYKPIivOvTaG TIC OuvhBeieg TTapakoAouBnong Tapopoiwy  XpnoTwy (TTapddelyua
OUVEPYOTIKOU QIATPOPIOPATOG) Kal €TTiIONG TTPOCQPEPOVTAG TaIVIEG TTOU poipdlovTal
XOPAKTNPIOTIKA PE AAAEC TaIViES TIG OTTOIEC €vag XPAOTNG £xel BaBuoAoynoel he uwnAo
BaBub (PIATPpApICHa pE BAON TO TTEPIEXOPEVO).

Mia TTOIKINiO aTTd TEXVIKEG €XOUV TTPOTABEI WG PACN yia CUCTAUATA CUCTACEWV N
OUVEPYOTIKA, Ol BACIOPEVEG OTO TTEPIEXOPEVO, QUTEG TTOU BaciovTal OTn yvwaorn, Kal ol
TEXVIKEG TTOU XPNOIUOTTOIOUV dnuoypa@ikd dedouéva. KaBe pia atmmd auTég TIG TEXVIKEG
€XOUV YVWOTEG adUVAIES, OTTWG €ival TO yvwoTO TTPORANKA TNG WUXPNGS EKKIvAONG yia
TN OUVEPYATIKA CUCTAUOTA KOl TO CUCTAPATA PE BACN TO TTEPIEXOMEVO (TO TTPORANUa
TTOU TTPOKUTITEI aTTO TNV EAAEIYPN agloAoyroewy aTTd TOUG KAIVOUPYIOUG XPROTEG 1 YIa Ta
Kaivoupyia TrpoiovTa). Emiong 10 TPORANMA TNG MNXAVIKAG OUP@Opnong yvwaong
(knowledge engineering bottleneck) oe Trpooeyyioeig mou Bacifovral otn yvwon. Eva
UBPIBIKO oUOTNUA CUCTACEWV €ival auTO TO OTTOI0 OUVOUACEl TTOANATTAEG TEXVIKEG padi
YIO VO ETTITUXEI KATTOIO CUVEPYEIQ PJETALU TOUG.

2UVEPYATIKN TTPooéyyion: To ouoTnua TTapdyel TTPOTACEIS XPNOIMOTTOIWVTAG UOVO TIG
TTANPOPOPIEC OXETIKA HE Ta TTIPOPIA agIoAdynong yia OIOPOPETIKOUG XPNAOTEG. 2T
OUVEPYQTIKA ouoTAuata evroTriCovTal OUOTIMOI XPAOTEG PE Tn BorBeia Tou 10TOPIKOU
BaBuoAoyiac. Na kGBe TTapOPOIO PYE TOV TPEXOVTA XPROTN, dnuioupyouvTal TTPOTACEIS Ol
oTT0iEC TTNYAoUV aTTO TNV TTAPATAPNON TNG «YEITOVIAGY.

Mpooeyyioeig ye Baon 1o TEPIEXONEVO: To ouaTnua TTapdyel TTPOTACEIS aTrd dUO TTNYEG.
Mpwta ammd OAa, amd Ta XAPOKTNPEIOTIKA TTOU OXETICovTal PE TA TTPOIOVTA Kal OTn
ouvéxela atrd TIG BaBuoAoyieg TTou €vag xprioTng Toug €xel dwaoel. Ta CUCTHUATA TTOU
cival Baociopéva oTo TTEPIEXOMEVO METAXEIpICOVTaAl Tn ouoTaon wg €va TPORAnua
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Tagivounong Kal «uabaivouv» €va TagivounTr yia TIG TTPOTIMACEIG KAl QVTITIABEIEG TOU
XPAHOTN ME Bdon TQ XOPOKTNPIOTIKG TOU TTPOIGVTOC.
Anpoypa@ikr) TTpooéyyion: ‘Eva dnuoypa@ikd oUoTNPA CUCTACEWY TTAPEXEI OUCTAOEIG
TTou Bacifovral o€ €va dnuoypa@ikd TTPO@IA Tou XpNoTn. Ta TTPOTEIVOUEVA TTPOIOVTA
MTTOPOUV va TTapaxBouv yia JIAQOPETIKEG ONUOYPAPIKEG OUAdEG, OuvouAlovTag TIG
aglIoAOYNOEIC TWV XPNOTWYV OTIC OUADES QUTEG.

Mpooeyyioeig TTou Bacifovral oTn yvwon: ‘Eva ouoTnua cuoctdoswy pe BAon Tn yvwon
TTPOTEIVEI TTPOIOVTA TTOU PaCifovial O€ CUUTTEPACUATA OXETIKA HWE TIGC AVAYKES Kal TIG
TTPOTIMNOEIG TOU XPOTN. AUTA N yvWon YEPIKEG YOPES TTEPIEXEI PNTH AEITOUPYIKN yvWwon
yIa TO TTWG OPICHEVA XOPAKTNPIOTIKA TOU TTPOIOVTOG AVTATTOKPIVOVTAI OTIG QVAYKES TWV
XPNOTWV.

O 6pog uBpIdIKG cuoTnUO XpPnOoIdoTToIEiTal €0W YIO VO TTEPIYPAWElI OTTOIOBATTOTE
oUOoTNUA OUOTACEWV OUVvOUACel TTOANATTAEG TEXVIKEG ouoTaong padi, €101 WOTE va
TTapdéel TNV €€000 Tou. Agv UTTAPXElI AOYOG yia TOV OTToio dev Ba ptTopoucav TTOAAEG
OIOQOPETIKEG TEXVIKEG TOU idlou TUTTOU va yivouv uBpidikég. MNa TTapddelyua, dUo
OIOQOPETIKA OUOTAUATO CUCTACEWV MPE PAcn To TreEPIEXOUEVO Ba pTTopoucav va
gpyaoTouv  amd Kolvou, evw oTn  BIBAloypagia uttdpxouv TTOAAG  TTapouoIa
TTapadeiyuara.

evik& UTTApYXOUV TTOANEG UBPIBIKEG TEXVIKEG TTOU dUvaTal va XpnolyotroinBouv. KATroleg
aTtrd auTEG €ival:

e Me Bdpn: H PaBuoloyia BIAQOPETIKWY CUCTATIKWY oCUCTAONG OCuvOudadeTal
apIBunrika.

e Me evaAAayn: To ouoTnpa €TTIAEyEl QVAPECO OTA OUCTOTIKA OUCTACEWV KAl
EQAPUOCel Ta ETTIAEYUEVQ.

o AVAUIKTA: 2ZUCTAOEIG ATTO dIAPOPETIKA CUOTATIKA oUOTAONG TTapouaialovTal Padi.

e JUVOUAOMNOG XOPOKTNPIOTIKOU: Ta XAPOKTNEIOTIKA TIOU TIPOEPXOVTAl OTTO
OIOPOPETIKEG TTNYEC yvwong ouvduddovtal padi kal divovral o€ €va Kal JOvo
aAy6piBuo ouoTaong.

e AU¢non XapakTnpioTIKoU: Mia TeXVIKy oUOTAONG XPENOIYOTTIOIEITAlI yIia va
UTTOAOYIOEI éva XaPAKTNPIOTIKO I £va OET XOPAKTNPIOTIKWY, TO OTTOIO YivETAl OTN
OUVEXEIO NEPOG TNG EI00O0U TNG ETTOUEVNG TEXVIKAG.

o AAAnAouyia: Aivetal 0T CUCTAPOTA CUCTACEWY QUOTNPN TTPOTEPAIOTNTA.

e Meta-etmritredo: E@appoletal pia TeXVIK oUOTaoNG Kal TTOPAyEl Wia pop@n
MovTéAou. To HOVTENO QUTO XPNOIYOTIOIEITAI WG £I00D0G TNG ETTOPEVNG TEXVIKNG.

MoAAG cuoTAuaTa CUCTAONG XPNOIMOTTOIOUV Mia UBPISIKA TTPOCEYYIOoN, ouvoualovTag
TNV ouvepyaTikr HNEBodO Kal TN pEBodo pe Bdon To TTEPIEXOPEVO, N oTToia BonBd oTnv
QATTOQUYI OPICHUEVWY TTEPIOPICHWY TwV PE BAON TO TTEPIEXOPEVO KOI TWV CUVEPYATIKWV
ouoTnuatwy. O1 dIaPOoPETIKOI TPAOTTOI YIA VA CUVOUACTOUV Ol TTpoavapepBévTeg péBodol
o€ éva UBPIBIKO oUOTNUA CUCTACEWY UTTOPOUV va TagivounBouv wg €€ng: (1) epapuoyn
OUVEPYOTIKAG Kal PE BAON TO TTEPIEXOPEVO PEBODOU LEXWPIOTA Kal oUVOUALOVTAG TIG
TTPOPBAEYEIG TOUG, (2) EVOWPATWON KATTOIWV XOPOKTNPIOTIKWY PE BAon TO TTEPIEXOUEVO
O MIO OUVEPYQTIKA TTPpooéyyion, (3) &VOWPATWON OPICUEVWY  XOPAKTNPIOTIKWY
OUVEPYATIKAG TTPOCEYYIONG O€ éva oUOTNUA PE BACN TO TTEPIEXOUEVO Kal (4) KATAOKEUAG
EVOG YEVIKOU EVOTIOINTIKO POVTEAO TTOU EVOWMATWVEI TA XOPAKTNPIOTIKA Kal Twv OUO.
OAec o1 TTapatrdvw TTPOCEYYIOEIC £XOUV XPNOIMOTIOINBEI aTTd €PEUVNTEC CUCTNUATWY
OUCTACEWY, OTTWG TTEPIYPAPETAI TTOPAKATW.

2uvdualdovTag exwpIoTa Ta cuoThuara: ‘Evag Tpo1mog yia va oikodounBei Eéva uppidikd
oUOTNUA CUCTACEWV Eival va eQAPPOCEl EEXWPIOTA cuoTAuaTa TTou PBacifovral o€
TTEPIEXOPEVO KAl OUVEPYAOIa. 2Tn OUVEXEIQ, UTTAPYXOUV OUO OIa@OpPETIKA Tevapia.
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MpwTtov, uTtdpxel n duvatoTNTA va OUVOUAOOUUE TIG €EOO0UG (agloAoynoEIg) TTOU
AauBdavovtal amdé kKABe oUOTNUO CUCTACEWV ECEXWPIOTA O€ Mia TEAIK oUOTOON
XPNOIMOTTOIWVTAG EITE £va YPOAUMIKO CUVOUOOUO TwV agloAoyAoewyv 1 éva cuoTnua
wneogopiag. EVOAAKTIKA, WPTTOpEl va  xpnoigotroinBei éva amd Ta  €TMIPEPOUS
OUCOTAMATA, O€ OTTOIOdATTIOTE XPOVIKA OTIiyur) Ouvartal va  ETTIAEyeEl  woTe  va
XPNoIJoTToIiNGei autd TTou €ival «KAAUTEPO» PBACICPEVO O€ KATTOIO PETPO TTOIOTATOG
ouoTtaong. MNpooBETovTag XapakTnPIoTIKA TEXVIKWY TTOU BaciovTal OTO TTEPIEXOUEVO OE
OUVEPYOTIKG HOVTEAD. ApPKeETA UBPIBIKA €1onNynTIK& oucoTAPaTta  Pacifovral o€
TTOPAdOCIOKEG TEXVIKEG Ouvepyaoiag, OAAG Olatnpouv Kal TIPo@iA pe Bdaon T10
TTEPIEXOPEVO YIa KABE xproTn. AuTd Ta TTPO®IA XPNOIUOTTOIOUVTAI VIO TOV UTTOAOYIONO
TNG OMOIOTNTAG PETAEU OUO XPNOTWYV, KAl OXI EKEIVA TWV KOIVWV OTOIXEIWV TTOU €XOUV
agloAoynBei. Autd emTPETTEI va EETTEPOACTOUV TA TTPORANMATA TWV EAAXIOTWV AVAPOPUWV
TTOU OXETICOVTAI PUE QUIYWG OUVEPYATIKEG TTPOOEYYIOEIG. ‘Eva AANO 6¢peAOG TG AUTAG TNG
TTPOCEYYIoNG €ival 0TI OTOUG XPNOTEG MTTOPEI va ouoTnBei €va oTolxEio OXI JOVo OTav TOo
OTOIXEI0 aUTO KaTEXEl uwnAr B€on atmd Toug XPNOTeEG PE TTAPOPOIO TTPOPIA, aAAG Kal
daueoa, dnAadn, otav BabuoAloyeital upnAd cuykpITIKG PE TO TTPOQIA TOU XPAOTN.

MpooBETOVIAG OUVEPYATIKA XOAPOKTNPIOTIKA O0€ JoviéAa Tou  Bacifovial  OTO
TePIEXOPEVO: H M0 dNUOYIAAG TTPOCEYYION O€ QUTA TNV KATNYopia €ival n TEXVIKN
Meiwong didoTaong o€ Pia opada TTPOPIA hE BACT TO TTEPIEXOUEVO.

AvamtiooovTag €va eviaio evotroinNTIKO PovTéAo ouoTtaong: MNoAAoi epeuvnTég €xouv
aKOAOUBACEI TN TTPOCEYYION aUTA KATA Ta TEAEuTaia Xpovia. [Na TTapadelyua, OTo UTTOPEI
VO TTPOTABEI N XPron XOPAKTNPIOTIKWY TEXVIKWVY ME BACN TO TTEPIEXOMEVO KABWG Kal
OUVEPYOTIKWYV (TT.X., N NAIKIA ) TO QUAO TwV XpNOTWV I TO €id0G TWV TAIVIWV) OE évav
eviaio Tagivounty tou OIETTETAI ATTO KATTOIOUG Kavoves. AkOua Ba utropouce va
TTpoTabEi pia eviaia TOavoAoyikr) HEB0OOG yIa TO CUVOUAOUO CUVEPYATIKWY Kal HE BAoN
TO TIEPIEXOPEVO OUOTACEWYV, N otoia Bacietar otnv mmBOavoAoyik AavBdvouoca
onuacioloyikr) avaluon. TeAKd, TIOAEG €peuveg, OTTWG, QUTEG TIOU  EPTTEIPIKA
OUYKPivouv Tnv atmodoaon TnG UBPIBIKNAG TEXVIKNG ME TIG TEXVIKEG OUVEPYOOIAG Kal HE
BAon To TTEPIEXOUEVO ATTOBEIKVUOUV OTI Ol UBPIBIKEG HEBODOI UTTOPOUV VA TTAPEXOUV TTIO
aKpIPEic ouoTdoelg aTrd TIC KABAPES TTPOCEYYIOEIG.
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3. NEPIFPA®H ZYZTHMATOZ 2XYZTAZEQN BAZIZMENOY ZE
XQPOXPONIKEZ NMAHPO®OPIEZ

3.1 [Mepiypa@n ZuCTANATOG

2T0 TTApOV KePAAQIO, YiveTal Hid OTTOOTTACUATIKY TTEPIYPOPH TOU TTPOTEIVOUEVOU
OUOTAMATOG TTPOTOU YivEl QVOAUTIK TTapoucdiaon OAwvV Twv OuoTaTikwv Tou. [ho
OUYKEKPIMEVA, aTToTeEAEITal atmd Téooepa Paoikd pépn (uttoouoTriuata). ApxIKA
OuvavTtdue To UTTOoUOTNPO Katnyoplotroinong (classification), étrou kKABe TTEAGTNG TOU
NAEKTPOVIKOU KATAOTAMOTOG KATATAOOETAI O€ Mia  Karnyopia pe Bdon  kamoia
OnuUoypa@IK& XOPAKTNPIOTIKA. TN OUVEXEIQ, yia K&Be BabuoAoyia utroAoyiletal éva
Bapog (utroouoTNUA UTTOAOYICUOU Bapwyv), OTO OTTOI0 CUVEICPEPOUV TOOO N NAIKIa Tou
BaBuoAoynTtr, 600 Kal XWPOXPOVIKEG TTAnpogopiec. EmmmpdoBeta, ue Bdon ta Bdpn
TTPAYMATOTTOIEITAl Mia  oucoTadoTroinon (clustering) kal  TTPOKUTITOUV dUO  OPADEG
BaBuoAoyiwv. Mia TTou TTEPIEXEl TIG MIKPOTEPES TIMEG PapwV Kal pia OeUTEPNn MHE TIG
MeyaAuTepeg. TeAIKA, TO OUCTNPA AYVOEI TNV TTPWTN CUCTAdA Kal AauBAavovTag uttown
TIG BaBuoAoyieg TG delTEPNG, TTPpayuaToTrolEl pia diadikacia TTPORAewns Babuoloyiwv
yia Aoyapiaoué tou xpAoTn. O1 BaBuoloyikd KaAUTEPES ATTO TIG TTAPATTAVW TTPORAEYEIG
onuioupyolv Tn AioTa OUCTACEWYV, N OTIoi0 OTTOTEAEI TNV £€E000 TOU OUCTHAMATOG
(uTToouoTNPA TTPORAEWNGS BaBUOAOYIWV Kal £CAYWYNS CUCTACEWY).

Recommender System
2

Classification
- Train Classifier

- Model Construction
- User Classification

Weigth Estimation
- Estimate weight for couples
(new-user, rating ) on
specific class

System g ‘-ié

Output ( User ﬂ Database

Rating Prediction and

Product Recomendation
- Predict ratings based on clusters
- Generating recomendations

Clustering
- Grouping ratings into
two groups by weight

Eikéva 2: AIdypapua UTTOCUCTNHATWY TOU TTPOTEIVOUEVOU CUCTANATOG CUOTACEWV

H Oiadikaoia TTou TTEPIEYPAPNKE QTTEIKOVICETAI OXNMATIKA OTNV  €IKOvVa 2, OTTou
gexwpifouv TO00 TA UTTOCUCTAMATA OCO KOl N O€Ipd PE TNV OTIoid €VEPYOTTOIOUVTAI.
AGiCel va onueiwBei TTwg, av kal Ta oOpia kaBe diadikaciag eivalr €udldKPITA, TO
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UTTOOUOTAHATA OAANAECAPTWVTAlI APOU N ££000G TOU €VOG XPNOIUOTIOIEITAI WG €i0000G
TOU ETTOPEVOU.

3.2 To lNpoteivopevo ZxApa Aedopévwv

O1 Aeitoupyieg Tou TTPOTEIVOMEVOU OAyOpiBUOU CuCoTACEWV aTTaITouv éva oUoThPa
aTroBrikeuong 1o OT1Toi0 Ba AAANAOETTIOPA PE KABE UTTOCUOTNHA EEXWPIOTA, Ba AauBavel,
Ba atroBnkevel kal Ba poipddlel dedouéva. O TTANPOPOpPIEC o1 oTToiEG atrobnkeUovTal
TePIAAPBAVOUV Ta  XAPAKTNPIOTIKA TWV XPENOTWV TIOU €ival E€yYEYPAMMEVOI OTO
NAEKTPOVIKO KATAOTNUA. AUTA TTOIKIAOUV OTTO ONPOYPAPIKEG TTANPOPOPIEG MEXPI IOTOPIKO
ayopwv Kal Yewypa@ikr B€on. EmmpdoBeTa, armmobnkevovtal TTPOTIUACEIG, EITE QUTEG
TTPOKEITAI YIa TTPOBAEWEIC TOU OCUCTAMATOG, EiTE yia ETMIOUMPIEG TTOU €XEl EKPPACElI O
XPAoTNG Katd Tn OIGPKEID TNG TIEPINYNONG TOU OTO NAEKTPOVIKO KATAOTNUA. 2Tn
OUVEXEIQ, KPIVETAI aTTapaiTnTn N atrorikeuon TTANPOYOPIWY TTOU £XOUV VA KAVOUV UE Ta
TTPOIOVTA TTOU DIABETEI TTPOG TTWANCN TO KATAOTNUA KOl TA XAPAKTNPIOTIKA TOUG. TETOIEG
TTANPoO@opieg Ba utTopoUcav va gival yia TTepypaer, n TIUA A N KAtnyopia oTnv oTroia
QVAKEl TO TTPOIOV. TEAOG, Ta ONUAVTIKOTEPA, i0WG, a1Td Ta dedOUEVA TTOU KPATA TO
KATAoTNUa Kal ouvoéovTal Aueca Pe TV €aywyn TwWV OUCTACEWV gival ol Babuoloyieg
TWV XPNOTWV YIa Ta TTPOg TTWAnon tpoidvra. Madi pe TI¢ BaBuoAoyieg kpaTouvTal ol
TTPORAEWEIC Twv Pabuoloyiwv TTou €EAyel TO OUOTAPO KABWG KAl TO I0TOPIKO TWV
OUCTAOEWV.

3.3 Kartnyopiotmroinon

ZEKIVWVTAG TNV TTEPIYPAPH TOU CUCTAMATOG Ba £CETACTEI TO YEYOVOG TNG €10000U £VOG
VEOU XproTn OTO oUOTNPA. H KaTnyoploTroinon Tou XpNoTn YiveTal Kata Tn dIAPKEIA TNG
EYYPOPNAG TOU OTO NAEKTPOVIKO KaTdoTnua. MOAIG, Aoitdv, oAokAnpwOEi n eicaywyr, To
TTPWTO UTTOOUCTNHAO TTOU «EVEPYOTTOIEITAI» €ival auTd TnG Kartnyoplotroinong. [io
OUYKEKPIPEVA, O XPNOTNG dnAWVEl KATTOIO dnUOYPA@IKA TOU OTOoIXEid, OTTwG Eival n
NAIKia Kai To @UAO Tou. Me Bdon autd Ta OToIXEia TO OUCTNUA TOV KATATACOEI O€ dia
KaTnyopia n otroia Tov cuvodeuel KaB' OAn Tnv TTopEia Tou JEoa 0TO CUCTNUA.

Na Aoyoug Tmou Oa avaAuBouv oTn OUuVEXEID, Ol XPNOTEG TOU NAEKTPOVIKOU
KATOOTAMATOG Katatdooovtal apXikd Pe Bdaon 10 @UAO, av dnhadn eival Avipes N
YUVQIKEG, Kal OTn ouvéxela Ye Baon tn dekaeTia TNG NAIKiag Toug. Av yia TTapddeiyua,
KATTOI0G XPNoTNng €ival 42 €Twv Kal yuvaika 101e Ba Tou a1modobei n Katnyopia «yuvaika-
oapdvra» (woman_forty). H Aoyikr) TnG KarnyopioTroinong €ival TTwg YUVaiKeS Kal AVTPES
€XOUV OIOQPOPETIKEG TTPOTIMNACEIG. Apa €ival TTOAU 1m0 Oavoe o1 TTPoTIPNAoElS dUo
YUVAIKWYV va PoIAdouv TTEPICOOTEPO ATTO OTI Wiag yuvaikag Kal evog avripa. Me 1o idlo
OKETITIKO KOVTIVEG NAIKIEG €ival TTI0 TIBAVO va £XOUV KOIVEG TTPOTIUACEIS aTTd OTI TTIO
MakpIVEG. MNa TTapddelyua, U0 Yuvaikeg €ikoal Xpovwy gival TTIo TTIBavo va €XOuV OUOIESG
TTPOTIMAOCEIS AaTTO OTI Wia yuvaika €ikool Kal pia oydoévta xpovwyv. OAOKANpWvovTag TV
KATNYOoPIOTTOiNON TWV XPNOTWYV, TO oUoTNUA divel TN OKUTAAN OTO £TTOUEVO UTTOCUCTNUA
TOU UTTOAOYIOHUOU TwV Bapwv.

3.4 YtroAoyiopog Bapwv

To utrooUoTNUA TOU UTTOAOYIOHOU TwV BapwVv AEITOUPYED yia KABe TTEAATN EeXwpIoTA.
Eival ouciaoTikd évag apiBudg mmou ouvdéel Tov TTEAATN yia TOV OTToi0 TTpoopileTal N
€€000¢ TOU OUOTAUOTOG, YE Mia BaBuoAoyia Tnv OTToia £XEl TTPAYUATOTTOINCEI KATTOI0G
AAAOG xprioTng Tou KataoTApaTog. To Bdpog eival, ouciaoTikd, O apIBPOG €KEivog, O
OTT0i0g dNAWVEl TNV ouoIOTNTA TWV OUO XPNOTWYV. Tou XPAOoTn O OTToiog OEXETAI TNV
€€000 TOU oUOTAMATOG Kal auTtou TTou BaBuoAdynoe. Ooo peyaAuTtepo BAPOC TTPOKUYEI,
TO0O0 PeYOAUTEPN €ival N OpOIOTATA KAl KATA ouvETTEIQ TOOO TTI0 TTIBavo va ouoTabei To
TTPOIGV TO OTT0I0 £x€I BaBuoAoyrioel 0 6uoIOG XPAOTNG.
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MpoxwpwvTtag oTtn d1adikaoia TOU UTTOAOYIOPOU, KABE Kavoupylog XPrioTng O OTToiog
EYYPAQPETAlI OTO NAEKTPOVIKO KATAOTNMO KATATAOOETAI O€ Wia KaTtnyopia ye Tn Pordecia
NG O1adIKAoiag KATAYOoPIOTToiNoNG. 2Tn OUVEXElM, OTav TO OUCTNPO EEKIVAOEI TN
dl1adIKaoia TTapaywyng cUCTAOEWV apXilel va CUYKPIVEI KATA pia €vvola ToV TTEAATN JE
KABe pia atrd Tig karaxwpnuéveg BabuoAoyieg. To armmoTéAeopa auTtAg TNG oUYKpIoNng
gival To BAPOG Kal TTPOKUTITEI PJE PBACN dNUOYPAPIKA XAPAKTNPIOTIKA TOU XPAOTN TTOU
BaBuoAloyei 6TTwg n nAIKia aAAd kal 1m0 €€eCNTNUEVEG TTANPOPOPIES, OTTWG €ival n
YEWYPOAQIKNA B€0N TOU A XPOVIKES TTANPOPOPIES TTOU aPOopOoUV TN BaBuoAdynon.

To oUVOAO TWV TTAPATTAVW TTANPOYOPIWV ATTOBNKEUOVTAl WOTE va gival TTPOCRACIHUO
ammé Ta uTTOAOITTA UTTOOUCOTHPATA. Katd autév Tov TpOTTo, n £€£000G TOU CUCTHHUATOG
XPNOIJOTIOIEITAl WG  €i0000G yIa TO €TMOYEVO UTTOOUOTNPA, OnAadr autd Tng
ouoTadotroinong (clustering).

3.5 ZuoTtadotroinon

‘ExovTtag TTAE0V aTTOBNKEUUEVEG TIG TTANPOPOPIES TTOU TTAPATTEUTTOUV OTNV OPOIOTNTA TOU
TTEAATN PE TIG BABUOAOYIEG KAl KAT' ETTEKTACT TA TTPOIOVTA, TO CUCTNUA XPNOIUOTIOIE éva
TPOTTO WOTE va dlaxwpioel TIC PaBuoAoyieg e TN PeyaAUuTepn opoIdTNTA, ATTO AUTEG ME
TN MIKPOTEPN. AuUTO  emiTuyxdavetar e T BorRbgia  TOU  UTTOCUCTHMATOG
ouoTtadotroinonong. OuolaoTiKd, To uttTooUoTnua TNG ouotadoTtroinong Xwpeilel Toug
TTEAATEG 0€ OUO OPAdEG PE BACN TO BAPOG TOU Ceuyapiou XprioTn-BabuoAloyiag. H TpwTn
opdda, 3 opada uwnAoU evdla@EPovTog, OUMPBOAICeTal pe 1o O Kol TTEPIEXEI TIG
BaBuoAoyieg pe Ta peyaAutepa Bdapn. H deuTepn, n otroia xapakTnpifetal aAAIWG Kal WG
opdda xapnAou evdIlapEPOVTOG, CUMPOAICETal PE TO 1 Kal TTEPIEXElI TIG UTTOAOITTEG
BabuoAoyieg.

To oKeTTIKO OUPPWVA PE TO OTToio €MAEXONKE n dnuioupyia dUo0 OpGdwv aTrd ToV
aAyop1Buo, KpuBeTal TTioCw aATTod TNV ATTAITNON YIA dIAXWPICHO Twv BaBuoAoyiwy Kal KaT’
ETTEKTOOT TWV TTPOIOVTWY O€ TTIBavA yia cUoTaon OTO XPROTN KAl un CUphBaTd pe autov.
O1 rpoavo@epOueVEG DUO OPAdEG EUTTEPIEXOUV AKPIBWS Ta Trapatmdvw oToixeia. H
opdda uwnhou evdlo@EépovTog TTEPIAAUPBAvVEl autd TTou gival Bavd va cuoTtabouv,
avTifeTa, otV opada XapnAou evdia@EPOVTOG avAKouV oI BabuoAoyieg, To TTPOPIA Twv
oTroiwv dev Taipiage pe autd 10 XPnoTtn. Agilel va onueiwBei TTwg n €mAoy Twv dUo
opddwyv £yive Xapiv ammAdTnTag, agou B€on Toug Ba ptTopoucav va BpiokovTal akoua
TTEPICCOTEPEG. Z€ Mia TETOIO TTEPITITWON TO CUCTNUG Ba ETTPETTE VA QTTOQPACIOEl TTOIEG
ammd auTtég TIG ouddeg Ba cuveloépepav TIC PaBuOAoyYieG TOUG yia TNV KATAPTION TNG
ANioTag ouoTAoEWV.

OMOoiWG Pe Ta TTPONYOUUEVA OTTOTEAEOUATA, £TOI KAl JE QUTA TG ouOTAdOTTOION, PE TNV
OAOKANPWON TWV €PYACIWV TOU UTTOOUCTAMOTOG N £€E000C TOU QTTOBNKEUETAl KOl
XPNOIMOTIOIEITAl WG €i0000¢ yIa TO €TTOPEVO OTAdIO, aUTO TnG dIadIKACIAG €CaAYWYNG
OUOTACEWV.

3.6 MpbéBAsyn BabBuoAoyiag kai E¢aywyn ZuoTtdoswyv

Me dedopéVo TTWGS UTTAPXOUV ATTOBNKEUPEVES TTANPOPOPIES YIa TNV CUCTAdA TTOU AVAKEI
Mia BaBuoloyia oe oxéon PE KATTOIOV XPROTN Kal £XOVTAG CUPTTANPWOEI TN AeyOuevn
oudda uywnAoUu evlIa@EPOVTOS TO CUCTNUA TTPOXWPA oTn TTPORAswn BabuoAoyiag. H
évvoia TG TTPORAewng PabuoAoyiag TrepIAauBAvel TN PEAETN TWV N UTTAPYXOUCWV
BaBuoAoyiwv atmd Toug TTEAATEG pECa OTnV opdda uwnAolU evOIOPEPOVTOG Kal TOV
UTTOAOYIONO piag BaBuoAoyiag pe Baon ta TTapamdvw dedouéva yia TTPoidvTa TToU O
TTEAATNG Oev €xel BaBuoAoynoel o idiog.

‘Exovtag oupttAnpwoel évav aplBuo TTpoBAEWewy yia Eva XpAOTN, TO CUCTNUA ETTIAEYEI
ME PAon kdATmroia KpITHpIa TToleC TTPORAEWEIC Ba PeTaTpEWEl 0 OUOTAOEIS. Me Tnv
TTPORAEWN TNG BaBuoAoyiag Kal TNV £§aywyr TwV CUCTACEWY TO CUCTNUA OAOKANPWVEI
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TN Asimoupyia Tou. Aedopévou, OPWG, TTWG TTPOKEITAI YIa £va TTPOTEIVOPEVO CUCTNUA

KPIVETAI QTTaAPaiTNTOG O €AEYXOG TNG AEITOUPYIOG KAl N TTEIPAUATIKY) ATTOTINNON TWV
ATTOTEAEOUATWYV TOU.
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4. KATHIOPIOMNOIHZH

4.1 To mwpoéBAnua tng Karnyoplotroinong

Karnyopiotroinon ovopdadetal n péBodog E¢Oputng Acdopévwy (Data Mining) katd tnv
oTroia éva oToixeio avatiBetal o éva TTpokabopiouévo oUvoAo kartnyopiwyv (target
category). Eival aAAMIWG yvwoTH wg Katnyoplotroinon OEVIpwy 1 dEVIpa ATTOPACEWV
KaBwg n €€000¢ TNG PTTOPEl va povTeAOTTOINBEI WG £va OEVTPO TOU OTToiIoU KABE KOPPBOG
avatrapIoTd €va onueio otou pia amoégacn Ba mpétel va An@Bei Baciopévn otnv
€i0000. H por) Tou aAyopiBuou petapépetal atrd KOPPO o€ KOPPO Kal OTav GTacEl o€ Eva
KOUPBO QUAAO TTPOKUTITEI N TTPOPRAETTOMEVN £E000G. H péBOdOG TTapdayel pia akpifn
TTPOBAEYN TNG KaTnyopiag oTnv oTroia avAkel To KABe oToixeio. To TpoPAnua NG
KATNYOPIOTTOINONG aTravTatal o€ dia TAnbwpa epappoywy, otTTwg n Mnxavikp Opaon
(Computer Vision), n Avayvwpion [lpotutmou (Pattern Recognition), n BioAoyia
(Biological Classification), n Avayvwpion ®wvig (Speech Recognition), kai n
MewoTaTioTikry (Geostatistics). 10 cuykekpiyéva, n  KATNyopIOTTOiNONn MTTOPEI  va
TTEPIYPOPEI WG pia dladikaoia dUo PNUATWY, TNG KOTAOKEUNG TOU HWOVTEAOU Kl TNG
EQAPUOYNG TOU PHOVTEAOU.

4.1.1 Kataokeun Kal EQappuoyn Tou povréAou

Apxikd, TO TNO ONUAVTIKO Priya eival n exmmaideuon Tou POVTEAOU, N OTToIa
TTpaydaToTroleiTal pe TN Ponbeia evog ouvolou Oedouévwy TTou Bpiokovral Qdn
armmofnkeupéva. Ta dedoPEVA AUTA OVOUACOVTAl OET EKTTAIOEUONG KAl XPNOIKJOTTOIOUVTOI
w¢ €i00d0¢ TOu aAyopiBUOU KATNYOPIOTTOINONG. TN CUVEXEID O KATNyopIoTroinTig, N
aAAIwg classifier, ¢ekiva va Ta avaAuel uExpl 6Tou va OTACEl O€ Eva CUNTTEPACHA YIO TOV
TPOTTIO KaTtnyoplotroinong. To cuuTrépacpa autd ival ouoiacTikG n dladikagia TTou Ba
TTPETTEl VA AKOAOUBAOEI TO JOVTEAO WOTE va PTACEl O€ Hia OWOTH £€£000 OUPPWVA UE TA
oedouéva TTou €xouv 60B¢i. H diadikaoia Tou BANATOC TNG exTTaideuong TTapdayel Eva
MOVTEAO TO OTTOIO TTEPIEXEI TOV TPOTTO WE TOV OTTOIO KATNYOPIOTTOIOUVTAl Ta dedopéva.
AtiCel va onueiwBei TTwg n diadikaoia auTr] TTPAYUATOTTOIEITAI QUTOPATA, ME TOV
aAyOpIBUO va «uavTeUEI» TN AOYIKI ME TNV OTTOIO ATTOQPACIOTNKE Mia JETABANTA va EXEl
Mia ouykekpipévn TIPA. To Povo TTou XpeIdleTal va Yivel yia Tnv évapén TnG eKTTaideuong
gival n TTapoxn €vog OET dnN KATNYOPIOTTOINUEVWY BEDOUEVWY T OTToId O aAyOpIBuOg
Ba XpNOIYOTTOINCEl WOTE VA eKTTAIOEUTEI Kal va TTAPAyel TO BIKO Tou povTéAo. Or TIPEG,
OnAadry, Twv PETABANTWY gival CUPTTANPWHEVES KAl yia auTd TO AGYO N KATNYOPIOTTOINON
MTTOPEl va BewpnBei uEBodOC eTToTITEUONEVNG HABNONG (supervised learning). 'ExovTag,
TTAéov, dnuIoupynRoEl To POVTEAO KaTnyoplotroinong o aAyoplBuog eivar oe Béon va
MOVTEWEI UE OXETIKN akpifeia, avaAoya Kal Je TN QUON Twv dedOUEVWY EI00BOU, TNV TIUA
TNG METAPANTAG yIO OTOIXEIO TTOU OEV TNV £XOUV OTTOTIMACEl €K TWV TTPOTEPWV.
Ala@opeTikoi aAyopiBuol KatnyopioTroinong givail moavo va XxenoIJoTrolouV dIOQOPETIKES
TEXVIKEG YIA Trn dnuIoUpyia TOU JOVTEAOU.

4.1.2 Atrotipynon Tou MovTtéAou

MNa TNV atroTiunon TNG atrddoonG TOU JOVTEAOU X PNOIKOTTOIEITAlI £Vva OUVOAO BEBOUEVWV
(test data) 1ToU, OpWG, Ba TTPETTEl va gival SIOPOPETIKO aTTO TO OUVOAO Twv OEBOUEVWV
ektTaideuong (training data) TTou xpnoigoTToINBnKe oTo TTapatTavw BrApa. H diadikacia
ATTOTINNONG TNG aTTOd00NG TOU PYOVTEAOU, OUCIACTIKA, TTOCOTIKOTIOIEI TNV a1T6d00N TOU,
divovtag mn duvatdtnTa agloAdynong Tng Asiroupyiag Tou. MNa va kataAf&el ota, v Adyo,
atmroteAéopata n péBodOg atmoTiynong ouykpivel TRV TIUA TTPORAEYNS TNG KATRyopiag,
ammo Ta OOKIPAOTIKA dEDOUEVA, WE TNV UTTAPYXOUCO TIMA TWV OedOUEVWV EKTTAIdEUONG.
Eival onuavTtiké va TovioTei TTwg gival TBavo va UTTAPYXOUV TTEPICTOTEPOI ATTO £VAG
KATNYOPIOTTOINTEG Ol OTToiol  €ival IKavoi va avrtatmmegéABouv o€ éva  TTPORAnua
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KATNYOPIOTTOINONG Kal, WG €K TOUTOU, N aTTOQOCHN TNG XPNOIYOTIoinoNg KATTOIoU €¢
QUTWV EVATTOKEITAI OTO dnuIoUpyd TOU CUCTHHATOG.

21n BiBAIoypagia cuvavtaue dUO TUTTOUG KATNYOPIOTTOINTWYV. H TTpWTn KaTnyopia civai n
duadikf karnyoplotroinon (Binary classification). XapakTnpioTIKO Twv OuadIKWV
KATNYOPIOTTOINTWV €ival TTWG N €¢od0¢ Toug AapPBavel pévo duo TiéEG. H deuTepn
Katnyopia €ival n karnyoplotroinon ToAAammAwyv KAdoswv. e avtiBeon pe TN
duadikr, n kartnyoplotroinon TToAAaTTAwvV kKAGoswv (Multiclass Classification), €xel Tn
duvatétnTa va atrodidel £€£0d0 pe TTAVW atrd U0 TINES. AOYW TWV TTAPATTAVW TIMWV
TToU atrodidel, N KaTnyopia aut €Xel O TTOAUTTAOKN UAOTTOINON O€ OXEON ME TOUG
duadikoug.

4.2 AAyo6pi0pog Karnyoplotroinong

H uAotroinon TOou UTTOCUCTAPOTOG €yive WE TR PonBeia Tou epyaleiou €¢6putng
oedopévwvy  WEKA. To epyaAeio autd, Oiver 1n Ouvardtnta uAotroinong Tng
KATNyopIoTToinoNnG, TIPOCc@EéPOVTAG udia TTANBWpa aAyopiBuwy. 2Ta TTAdicld TNG
TTapoUCag epyaciag xpnoigotrolouvTal ol aAyopiBuol Naive Bayes kaBwg kal o
aAy6piBuog C4.5. H xprion twv trpoava@epBiviwy aAyopiBuwy d¢ yivetalr TTapdAAnAa
OAG €évag ava ekTéAeon. AuTO oupPaivel yia Tn AQYn piag TTARPOUG €IKOVAG TNG
OUMUTTEPIPOPAC TOU OUCTAMATOS KOTA T Xprnon OIa@OpETIKWY OAyopiOuwy Kal Tnv
TPOTTOTTOINON TIOU ETTIPEPEI AUTH OTA ATTOTEAEOMATA TOu. o OuykekpIpéva, yiveTal
avagopd otn diadikacia TTou akoAouBouv yia Tov TTPoadIopIoud TNG KATnyopiag,
TTOPOUCIACN TWV OTTOTEAECUATWY TOUG Kal OUYKPION TNG atmodoong Toug.

4.2.1 Naive Bayes

O oAyopiBpog Naive Bayes [1] e€ival pia ammAfl TEXVIKN yIid TNV KATOOKEUR
KatnyoplotroinTwy. O1 KATNyopIOTTOINTEG €ival, OUCIAOTIKA, JOVTEAQ T OTToia avaBETouv
KTAPTTEAEG» KAQOEWV OTA OTOIXEIQ €VOG TTPORANUATOG, OTTOU OI KAAOEIG TTPOEPYOVTAI
amd éva memmepacpévo oeT. Puoikd dev gival 0 POVOBIKOG aAyopIBuog yia Thv
EKTTAIOEUON TETOIWV KATAYOPIOTTOINTWY OAAG pia oikoyévela aAyopiOuwyv Baciouévn o€
Mia Baoiky apxn. H apxi aut eivar mwg 6Aol or Naive Bayes KaTnyopIioTroinTég
UTTOBETOUV TTWG N TIPN €VOG CUYKEKPIPMEVOU XAPAKTNPIOTIKOU €ival avegapTnTn TNG TIMAG
OTTOIOUBNTTOTE GAAOU XOPOKTNPEIOTIKOU, dOOMEVNG TNG KAAoNnG. MNa Trapddeiyua, €va
PpouTo uTtTopEi va BewpnOei OTI gival Ao av gival KOKKIVO OTPOYYUAS Kal €XEl DIAUETPO
TrepiTou Oéka ekaTooTd. ‘Evag Naive Bayes classifier Bewpei 611 kabéva ammd autd Ta
XOPAKTNPIOTIKA OUUBAAAEl aveEdpTnTa OTnv MOavotTnTa TO @POUTO VA Eival PAAo,
avetdpTnTa  aTmO  TUXOV OUOCYXETIOEIC METAEU TWV  XAPOKTNPIOTIKWY  XPWHATOG,
OTPOYYUAGDAG, KAl DIAPETPOU.

Mo opIoPEVOUG TUTTOUG JOVTEAWYV TTIBAVOTHTWY, 0€ EAEYXOUEVO TTEPIBAAANOV pABNONG, ol
TagivounTég Naive Bayes PTTOpoUv va eKTTAIOEUTOUV TTOAU ATTOTEAEOUATIKA. € TTOAAEG
TTPOKTIKEG EQAPMOYEG, N EKTIUNON TTAPAPETPWY yia povTéAa Naive Bayes XpnoiudOTIOIE
TN PEBOBO TNG PEYIoTNG TTIBavoavelag. Me dAAa Adyia, UTTOPEI KAVEIG va ouvePYAOTEi
pe éva povTéAo Naive Bayes, xwpi¢ Tnv ammodoxr Tng Bayesian moavoTnTa r} 1n xprion
oTrolacdniroTe Bayesian uebodou.

Mapda Tov a@eAr) oxediaoud TOUG Kal TTPOPAVWG TIC UTTEPATTAOUCTEUNEVES UTTOBETEIC, Ol
Naive Bayes TagIvVOUNTEG OCUPTTEPIPEPOVTAl APKETA KOAG O TTOAAEG TTEPITTAOKEG
TTPAYMATIKEG KaTaoTdoel. 'Eva mAeovékTnua Twv Naive Bayes aAyopiBuwv eivar ot
amaTouv uoévo €va HIKPO aplBud dedopévwy eKTTAIdEUONG YIO TNV EKTiUNON Twv
TTAPAUETPWY TTOU Eival avayKaieg yia Tnv Tagivounon.

Apnpnuéva, €vac aAyopibuog Naive Bayes [2] cival éva utmtd Opoug HOVTEAO
molavotATwy. 'Eva oTiydidTuTTo TOu TTPOBAANATOC TTOU TTPOKEITAl va Tagivounoei,
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avTITTPpooWTTEUETAl atmd  €va dIdvuoua  X=(X1, ..., Xn) TO OTIOIO UTTOdNAWVEI N
XOPAKTNPIOTIKA (aveEdpTnTeg PeTaBANTEG) Kal avaBéTtel mBavoTnTeg P(Ck | X1, ..., Xn) YIQ
kaBepia atod T K mlavég kKAdoeig Ck.

To TTpoBANUa pe TV TTapattdvw egiocwaon gival 0TI av 0 ApIBUOS TWV XOPAKTNPIOTIKWY N
gival ueyaAog i edv £va XapaKTNPIOTIKO YTTOPEI va TTAPEl VA HEYAAO OpPIBPO TIHWY, TOTE
gival avEQPIKTO TO va BaoioTei éva TETOIO HOVTEAO O€ TTiVaKES TTIBAvVOTATWY. Q¢ €K TOUTOU,
TO MOVTEAO MTTOPEI va avadiaTtuTiwoeEi yia va yivel 1o TTPooiTd. XpnoIPJoTIoIWVTaG TO
Bewpnua Tou Bayes, n uttd 6poug mBavoTNTa UTTOPEI va avaAuBei OTTwg deixvel oTnv
eCiowon 1.

p(Ck) p(x|Ck)

p(Ck|x) = (%)

ESiocwon 1: H utré 6poug mlavoTnTa

2Tn OUVEXEID, TO MOVTEAO AVOOUVTACOETAI OUTWG WOTE VA Yivel O TTPooITé. Me atmAd
AOyIQ, XpnOoIUOTTOIWVTAG T Bayesian opoAoyia 1TBavoTnTag TTPoKUTITEl N €€icwon 2.

prior x likelihood

posterior = -
evidence

ESicwon 2: H utré 6poug mBavoeTnTa o€ Bayesian opoAoyia

21NV TTPAEN, UTTAPXEl EVOIOPEPOV MOVO OTOoV aplBunth Tou KAGopartog (E¢icwon 3) o
OTT0IOG €ival I00OUVAHOG JE TO KOIVO JOVTEAO TTIBavOTNTAG
P(Cry B15:5Tn)
ESicwon 3: Ap1OunTAg utré 6poug mBaveTNTAG
TO OTIOI0 MTTOPEI va €TTavadIaTUTTWOEI XPNOIMOTTOILVTAG TOV Kavova TnG aAuaidag

(E¢iowon 4) yia emavaAauPavoueveg €QAPUOYEG TOU OPICPOU TNG UTTO Opoug
mOavoTNTAG:

D(CryB1sevv5%n) = P(&15:0005 203 Ck)
=p(z1|z2,..., 20, Cr)p(22,...,2pn, Ck)
= p(z1|z2,. .., Zn, Cr)p(z2|23, - - - T, Ck)p(23, - - -y Tp, Ck)

= p(z1|22,...,2p, Cr)p(22|23,. .. Zn, Ck) ... 0(2p—1|@n, Ck)p(zn |Cr)p(Ck)
ESicwon 4: ETravadiatitrwon pe Tn fondsia Tou kavéva Tng aAucidag
2Tn ouvéxela, eomidloupe oOTIC "ageAeic" utmmd Opoug uTToBEcEIC avegapTnaiag.
YToBEToupe OTI KABE XapaKTNEIOTIKG cival ave¢dptnto KABe AGANou, dedouévng Tng
kKAaong (E¢iowaon 5). Autd onuaiver 6T
P(zi Izi+l yerr3Lpn,y Ck) = p(l‘;’le)

ESiowon 5: Ave§apTnoia XapaKTnpICTIKWV

‘ET01 TO HOVTEAO Ba PuTTOPOUCE Va EKPPACTEI OTTWG TTapouaiadeTal oTnv egicwaon 6.
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P(Cklz1y. .. 2n) X P(Cry21,-.-,25)
o p(Ci) p(x1|Cy) p(x2|Ck) p(z3|Cyk) ---

o< p(Ck) ﬁp(ﬂfllck) :
i—1

ESicwon 6: Ala@OpPETIKA EKPPAOT TOU TTAPATTAVW HOVTEAOU

AuTO onpaivel 6T, CUPPWVA PE TIG TTAPATTAVW TTAPAdOXEG yIa TNV avegapTnaoia, n UTro
o6poug karavoun (E€¢iowon 7) Trdvw atrd TN HETABANTH TNG KATNyopiag ival

1 n
P(Cules,-»2n) = ZP(Ck) ] ] plailOL)

ESiocwon 7: H utré 6poug katavoun

OTTOU Ta OToIXEIa Z=p(X) €ival £Evag TTapdyovTag KAIHAKwoNG TTou ¢apTdrtal Jovo atrd Ta
X1, ..., Xn.

H kaTaokeur] evog KatnyoploTroinTA atmd 1o JovTéAO TMOAVOTATWY EYKEITAI OTO YEYOVOG
OTI 0 naive Bayes ouvdudlel TO TTapATTAVW WOVTEAO WE éva Kavova atmrégaong. ‘Evag
KOIVOG Kavovag €ival n €AoYy TG uttdBeong TTou €ival o Tmlavr, TO OTToio gival
YVWOTO Kal WG maximum a posteriori i kavévag MAP.

O avrioTolxog Bayes KaTnyopIloTroiNTAg, €ival N cuvapTnon TToU AvTIOTOIXICEl YIa ETIKETA
KATNyopiag yia Katrolo atrd Ta kK OTTw¢ TTPoKUTITEl atrd Tnv e€iocwon 8.

j = argmax p(Cy) [[ p(=:[Ch).
ke{1,....K} i=1

ESicwon 8: H cuvdpTtnon 1Tou avTioTolXiel pia ETIKETA KaTnyopiag

4.2.2 AAy6pi0pog C4.5

O CA4.5 [4] cival €vag aAyopiBuog TTou XPNOIYOTIOIEITal yIa T dnuioupyia evog dEvTpou
amogaons. Ta dévipa atdé@acng Tou Trapdyovial amd Tov C4.5 ptopoluv va
XPNOIYOTTOINBOoUV YIa KATNYyopIloTToinon, Kal yia To Adyo autd, o C4.5 cuxvd avagépeTal
WG €va OTATIOTIKOG KATNYOPIOTTOINTAG. XTifel OEVIpa amroPAcnG OO €va OUVOAO
OedOoUEVWV EKTTAIOEUONG, XPNOIKMOTTOIWVTAG TNV £VVOIA TWV TTANPOQPOPIWY EVTPOTTIAS. Ta
Oedouéva ektraideuong eivar éva ouvoho S = S1, S2, ... Twv NON TAEIVOUNUEVWY
Oelyudtwy. Kabe Si dciyua atroteAeital atrd éva p-d1doTaTo dIAVUCHA (X1,i, X2,i, ..., Xp,6),
O1TOU TA X3 QVTITTIPOOWTTEUOUV TIG AIEG TOU XAPAKTNPIOTIKOU ] TWV XAPOKTNPIOTIKWY TOU
Oeiyuartog, Kabwg Kal TRV KATnyopia oTnv oTroia avAKEl TO Si.

2€ KGOe kKOPPO Tou dévipou, To C4.5 emAEyel TO XAPAKTNPIOTIKO TwV O£OOPEVWY TTOU
XWpiZel TO TTAEOV ATTOTEAEOUATIKO OUVOAO TWV BEIYUATWY OE UTTOOUVOAQ EUTTAOUTIONEVO
oTn Mia kKAaon 3 atnv AAAn. To KpITHPIO dIaxwPIoUOU €ival TO KAVOVIKOTTOINUEVO KEPOOG
TTANPOQOPIWY  (dlagopd  evipoTriag). To  XOPAKTNPEIOTIKO HE  TO  uywnAdTEPO
KAVOVIKOTTOINUEVO OPEANOC TwV TTAnpo@opiwv Ba emmAeyei €101 wOTe va TApPEl TNV
amogacn. O aAyopiBuog C4.5, otn ouvéxela, emavaAauBAaveTal o€ HIKPOTEPOUG
UTTOKOTAAOYOUG.

AUTOG 0 aAyOPIBUOG EXEI HEPIKEG BATIKES TTEPITITWOEIG:

e OAa 1a d¢ciypara oTov TTivaka avijkouv oTnv idia karnyopia. Otav cupBaivel auTto,
atmAd dnuioupyei Evav KOUPBO QUAAO yia TO BEVTPO ammoPacng AEyovTag va Yivel
ETMIAOYI QUTAG TNG KATNYOPIaG.
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e Kavéva atrd 1a xapaktnpIioTIKG dev TTapéxouv KATTOI0 KEPOOG TTANPOPOPIWY. 2€
autr) TNV TrepiTTTwon, C4.5 dnuioupyei Eévav KOPRo amogaong uwnAdTepa atro To
OEVTPO XPNOIKOTTOIWVTAG TNV AVANEVOUEVN TIMM TNG KATNYOPIAG.

e 2TOIXEIO TNG TTPONYOUUEVNG ABEATNG KATNYOPIag TTou avTigeTwTTiCouv. Kal TTaAI, o
C4.5 Onuioupyei €vav  kOuBo amoépaong uwnAdtepa amd  To  OEVTPO
XPNOIMOTTOIWVTAG TNV AVAPEVOUEVN TIWI.

2€ YPEUBOKWAIKA, O YEVIKOG aAyOpIBuoG yia TNV 0Ikoddunon SEVTpwy atrdé@acng Eivai:

1.EAEYETE yIa TIG TTAPATIAVW TTEPITITWOEIG.

2.Na KABe XOpPAKTNPIOTIKO q, PPEC TNV KOVOVIKOTTOINUEVN avahoyia KEPOOUG
TTANPoPopiag diaxwpifovrtag oTo a.

3'Eotw a_best 10 XapakTnpIiOTIKO ME TNV UYPNAOTEPO KAVOVIKOTTOINUEVO KEPDOG
TTANPOYOPIaG.

4.AnuioupynoTe Evav KOPBo amméeacng TTou dlaxwpileTal oTo a_best.

EmavélaBe otoug uttokataAdyoug TTou AapBdavovtal ammd 1 didoTracn oTo a_best, Kal
TTPO0BOECE AUTOUG TOUG KOUPBOUG WG TTaidId Tou KOUBOU.

4.3 YAotroinon Karnyoplotroinong

To epyaleio €Eopuing oOedopévwv WEKA emTpémel dUo TpOTTOUG XPHONG TOU
karnyoplotroiNtA. O TPwWTOg TPOTTOG €ival PHEOW TNG e@apuoynig Tou WEKA kal Tou
YPa®IKOU TTEPIBAAAOVTOG TTOU TTPOC@PEPEI divovTag Tn duvaTtdTnTa AVOTTAPAoTAoNG TWV
ATTOTEAEOUATWV UE YPAPIKEG TTAPOOTACEIG KAl TTPO0OeTEG TTANpogopieg. O deUTEPOG
TPOTTOG  €ival O TPOTTOG TTOU aKOAouBbnobnke oTa TTAdicla Tng TTapoucag £pyaciag,
OnAadr}, o TTpoypapuaTioTikdg. Katd tnv uAotroinon tou OeuTepou TPOTTOU KpPIiONKe
avaykaia n dnuioupyia vog ypa@ioTIKoU TTEPIBAANOVTOC QIAIKO TTPOG TO XPNOTN YIa TNV
TTOpOUCIiacn TWV OTTOTEAEOUATWY TOU OUCTAMATOG MHE dopnuévo TPOTTO, OTTWG
TTOPOUCIACETAl OTNV TTAPAKATW EIKOVA.

| Eshop - Recomender System - Xz |

Enter user ID \ ‘ 0K i

Name and Surname

Classmates

Information

Eikéva 3: H digragn XxpRoTtn

ZupttAnpwvovtag otn diemagn (Eikova 3) 10 govadikod aplBud Tou XprioTn O OTToiog
emBupel TN AAYn ouoTdoewyv, To ouoTnua Padel o€ AsiToupyia 1O ETIPEPOUS
UTTOCUCTAUATA TTPOCPEPOVTAG TEAIKA TIC CUOTAOCEIG KAl EJQavICOVTAG Ta ATTOTEAEOUATA
KABe UTTOOUCTAMATOG OTNV  avTioToixn Trepiloxn. EkT6¢ Tou  Tmapadociakou
TTPOYPOAUMATIOTIKOU TPOTIOU Ba yivel OTn CUVEXEID TTAPOUCIAON TWV ATTOTEAECUATWY
atd Tnv epappoyr Tou WEKA.
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4.3.1EKTraideuon kai xpion Tou MovréAou

O1rwg mTpoava@épdnke n apyikn dladikacia yia tn dnuioupyia €vog KATNyopPIOTToINTH
TTeEpINOUBAvEl TV eKTTAIOEUON €VOG PoVTEAOU. Me atTAG AGyIa, TTAPEXETAI OTOV EKAOTOTE
aAy6piBuo, Tov otroio uttooTnpifel To WEKA, éva 1TAnBog dedopévwv Ta otroia givai
KaTtaveunuéva oe éva TIETTEPAOUEVO apPIBUO KAAOEwV. 2Tn Ouvéxela, dOOnKe OTOUG
TTEAATEG pia KAGoN TTou OXETICETAI PME TNV NAIKIO GAAG Kal TO @UAO Tou TTEAATN. H Aoyikn
TNG atrdédoong Hiag TéTolag KAAoNG o€ KABE TTEAATN EYKEITAI OTO YEYOVOS TTWG UTTAPXEI
MEYAANn TmBavoTnTa TEAATNG pE KOVTIVA) nAIKia Kal idlo @UAO va €Xouv TTapOPOoIES
TTpoTinoels.  lMapadeiypyara, kKAAoewv TOU  aT1Tod6ONKAV  ATTO TNV €QAPHOYN
TTapoucidlovtal oTnv TTapakdTw eikéva (Eikéva 4).

birth_date class sex
1992-09-01 man_twenty man
1963-10-26 woman_fifty woman .
1993-07-13 man_twenty man
1992-11-05 man_twenty man
1983-02-06 woman_thity woman
1974-07-25 man_fourty man
1959-09-11 man_fifty man
1980-03-26 man_thirty man

Eikova 4: ZTiygioTutro TnG Bdong dedopévwy Tou TTivaka users

270 TTAdioI0 TNG TTAPOUCAG €£PYyaACiag, TA OVOPATA OTO TIETTEPACHEVO OET KAAOEWV
gekivouv atrd 10 UAO OTa ayyAIK& Kal 0Th CUVEXEID akKOAouBEi n deKAETIa 0TV OTToIA
avnKel N NAIKia Tou TTEAATN, xwpiouéva pe KAtw TTavAa. Otav oAokAnpwbei n diadikacia
TNG eKTTaideUoNG N €€000G TOU CUCTAMATOG €ival £va POVTEAO TTOU €xeEl T duvaToTnTA
oedopévng TNG nUEPoMNViag yévvnong evog XpnoTn Kal Tou @UAOU TOu, va TOV
Karatdooel o€ pia amd TnG TTpoava@epBeioeg katnyopieg. Ta atTroTeAéopaTa TTOU
TTOPAYEl TO OUYKEKPINEVO WOVTEAO, atroBnkeuovtal oTn BACn Kol CUYKEKPIMEVA OTOV
TTiVOKQ USers oTo XapakTnpioTIKO class.

AtiCel va onueiwdei TTwg Adyoug eukoAiag AapBdveTal wg dedouévo TTwS KABE TTEAATNG
KATd TNV €yypa®r Tou 0TO0 oUCTNUA CUNTTANPWVEL dia @opua tTou dnAwvel To QUAO Kal
TNV NAIKia TOU.
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5. YNIOAOr'IZzMOz BAPQN

5.1 Aiadikacia YIToAoyiopouU

O emépevog OTABPOG yIa TNV TEAIKN ETTITEUEN TWV ETTIBUPNTWY CUCTACEWV TIPOG TO
XPNoTn €ival 0 UTTOAOYIONOG TwV BApWV. ZEKIVWVTAG ATTO €KEI TTOU OTAPATNOE TO
TTPONYOUNEVO UTTOOUCTNUA, UTToAoyiovTal Ta Bapn yia KABe Ceuydpl (Xpnotn,
BaBuoloyiag xpnotwv otnv idla kAdon). o ouykekpiyéva, HOANIC TO TIPWTO
UTTOOUOTNUA aTTOBNKEUOEl TNV £€6000 TOU, TTOU Eival N TIUA TNG KAAONG TTOU avaTéBNKE
OTO XPAOTN, TO TTapOV uttTooUuoTNUAa AauBdvel auTh TNV TIUA wg €i00do Kal Bpiokel GAOUG
TOUG UTTOAOITTOUG TTEAATEG TTOU €XOUV BABUOAOYNOEI OTTOIOBNTTOTE TTPOIOV KAl TOUG EXEI
atrodoB¢ei N CUYKEKPIPEVN TIMN TNG KAAONG. ZTn OUVEXEID, YE TPOTTO TTou Ba avaAuBei
oTnNV €TTOPEVN TTAPAYPAPO UTTOAOYICEl ETTAVAANTITIKA yia KABe Ceuydpl éva Bdapog 1o
OTTOI0 OUCIACTIKA ATTOTINA TNV OPOIOTNTA TWV XAPOKTNEIOTIKWY Twv PaBuoAloyiwyv Kal
TOU XpAOTN ME PAon katrola kpitipia. Qg Ceuydpl AauBAaveTal TTAvTa €vag Xprnotng o
oTT0i0¢ Ba dexOei TEAIKA TIG CUOTACEIC KAl KABE BabuoAoyia TTou £xel atmodoBei atrd Kabe
XPAOTN TTou PBpiokeTal otnv idla KAGon PE TOV TTPOAVAPEPOMEVO. 2Tn OUVEXEIQ,
TTaPaTiOeTal O TPOTTOG PE TOV OTTOIO YiVETAI O UTTOAOYIONOG TOU OUVOAIKOU Bdpoug KaBe
BaBuoAoyiag.

5.2 Zuvaptioeig YIToAoyiopoU

Omwg mpoava@épdnke, yia k&Be Ceuydpl TTEAATN-BaBuoAoyiag utroloyileTal €vag
apiBudg o otroiog Traipvel TIHEG oTo didoTnua [0,1]. O apiBudg autdg deixvel Tn oxéon
TTOU £XOuV oI BaBuoAoyieg pe To Xpriotn 6éoov agopd Tnv nAikia Tou BabuoAoynth, 1O
XpOvo aAAG Kal TN yewypagiky O6éon oTtnv oToia  TTpayuatotroinénkav. o
OUYKEKPIPEVA, 600 PEYAAUTEPOG gival auTdS 0 apIBuog, 6co dnAadn TTANCIAlel oTO £€va,
T600 PEYOAUTEPN €ival KAl N oXEon METAEU TTEAATN-BaBuoAoyiag. Na Tov UTTOAOYIOHO TOU
TTOPATTAVW apPIBUOU €XOUV OPIOTEI KATTOIEG CUVAPTHOEIS O OTToiEG TTPOCdIdoUV OTNnV
TEAIKN) Olaudppwon Tou apiBuou pe dIaPOPETIKO BAPog N kKABe pia. O ouvapTAoElg
QUTEG EUTTAEKOUV Ta OnuUOypa@IK& XapaKTNPIOTIKA Tou BaBuoAoyntrh, OTTwG Eeival n
NAIKIQ, PE XWPOXPOVIKEG TTANPOQOPIES yia TN PaBuoAoyia, OTTWG €ival N YEWYPAPIKN
B€on Kal N XPoVvIKA OTIyun.

5.2.1Xuvdaptnon pBapoug HAIkiag

‘Eva xapakTnpPIoTIKG TTOU CUVEICQPEPEI OTOV KaBOoPIoPO Tou TEAIKOU BApoug eival n nAikia
TOoU TTEAATN. O TPOTTOG PE TOV OTTOIO YiVETAI N OUYKPION TWV NAIKIWV KAl TTPOKUTITEI O
apiBuéc oluPWva JE TOV OTTOIO YiVETAI N CUVEICPOPA TNG NAIKIOG 0TOo TEANIKO BAPOG
KaBopiletal a1rd pia ouvapTtnon he évoua ageSim. To ouvoAIKO BAPOG TTOU TTPOKUTITEI
Ba péTTel va gival évag apiBudg oto [0,1], KaT' eTEKTAON, TA ETTI HEPOUG XAPAKTNPIOTIKA
eMPRAANETAI VO OUVEICPEPOUV HE Evav avaAoyo apiBud oto ouvolo. lNa 1o Adyo autd
EMAEXONKE N ageSim, n Jopen TNG oTToiag TTapouaialeTal oTnv giocwaon 9.

1

rxgeSL'm = E{n:sc.ﬂYarzrs}

ESicwon 9: Zuvdptnon utroAoyiopou Bdpoug nAikiag
OTtrou AYears cival n diagopd nAikiag peTagu Tou BaBuoAoynTh Kal Tou XpRoTn yia Tov
otroio  Trpoopiovial ol  ouoTdoelc. H  ypagiky TTapdoTtacn TG ouvapTnong
TTOPOUCIAZETalI OTAV TTAPAKATW EIKOVaA (Eikéva 5).
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Eikéva 5: T'pa@Iiki TTapdoTacn TNG ouvdpTnong ageSim yia SI0QopETIKES TIHEG TOU O

2TO OXNMUA TNG EIKOVAG 5 gu@aviovTal oI YPaPIKEG TTAPACTACEIS TG oUVAPTNONG Yid
OIOQOPETIKEG TIMEG TOU A Kal, TTIO avaAuTIKA, atrd TTavw TTpog Ta KaTtw yia a=0,1, a=0,2,
a=0,3 ka1 a=0,4. ZuuTTEPACMATIKA, OCO QUEAVETAI TO O N YPOQIKN TTapdoTacn Tng
ouvapTnNoNG Yivetal Mo atmoToun. AuTO TTPAKTIKA ONPaAivel TTwg 000 TTIo JeYAAo ival To
a, augavopévng TG diagopdg nAIKiag To BApog pelveTal TTIo ypriyopa. MNa mapddeiyua,
av n diagopd nAiKiag JETALU Tou TTEAATN Kal Tou BaBuoAoynth gival 7 xpovia, ToTE, yid
a=0,1 1o Bapocg (w) eivai Trepitrou 0,5, yia a=0,2 w=0,25, yia a=0,3 w=0,11 kai yia a=0,4
TO0 W=0,7.

5.2.2Xuvdptnon Bapoug ToroBeoiag

Opoiwg pe TNV nAIKia oTov TeAIKG apIBusd Tou BAPOUG CUVEICPEPEI Kal N BE0N TOU XPAOTN
ME €va TTo avaBaBuiopévo poAo. MNa Tn CUYKEKPIPMEVN TTEPITITWON, O TPOTTOG PE TOV
OTTOIO yiveTal N OUYKPION TWV YEWYPAPIKWY TOTTOBECIWY TOU XPNOTN Kal TNG
BaBuoAoyiag KaBwg Kal TO ATTOTEAECHUA TTOU TTPOKUTITEI YIa IAPOPETIKOUG apIBUOUS TNG
TTapPATTAvVW oUYKPIoNG opideTal ammd Tn ouvaptnon logSim (E¢iocwon 10), yia Tnv oTroia
IOXVEI:

1
locSim = e{,ﬁsﬂiocﬂrion}
ESicwon 10: Zuvdaptnon utroAoyioHoU Tou BApouUg YEWYPAPIKNGS BEong
H ouvapTtnon civail pBivouca ekBeTIKR e ALocation Tn dia@opd TG YEWYPAPIKAS BEaNC
TOU XproTtn amd 1 Baduoloyia oe xIANdueTpa. Ooo augdvovtal Ta XINOPETPA dIaYopdg
TwV OUO XpNOTWYV, TOCO N TIUN TToU diveEl N cuvaApPTNON PEIWVETAL.
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Eikéva 6: M'pa@Iiki TTapdoTacn TnG ouvdpTnong locSim yia S10@QopeTIKES TIHEG TOU B

21NV Mo Tavw eikéva (Eikéva 6) Tapoucialetal n ypagikr mapdoTtaon TnG egicwong
yia JIOQOPETIKEG TIMEG TOU B. 10 ouykeKpIpéva, (aTTd TTAVW TTPOG T KATW) YIA TIG TIUEG
=0,03, B=0,04, B=0,05 kai B=0,06. Eivar gavepd TTwg 600 N TIUA TOU B PEIWVETAI TOOO
MO ATTOTOMA MEIWVETAI N TIUA TNG OUVAPTNONG augavouévng TNG aTTOOTAONG. ZKOTTOG
NG locSim gival petd amod €va KaTw@Al va undevietal n Ty TNG KATI TTOU Ba orjpaive
e€aywyrl OUCTACEWV TIPOIOVIWV HE PabuoAloyieg TTou €xouv TTpayuatoTroin@ei o€
XINIOJETPIKN) OTTOOTACN MIKPOTEPN TOU TTpoava@epBEvTog opiou. MNa TTapddeiyua, yia
B=0,06 n ouvaptnon AapBaver pia €CalpeTikG pikpnp TiuA peTd Tta 100 xIAIGuETpa
amoéoTaong, TPAYPa TTOU onuaivel TTwg N Ty Tou Papoug Béong Ba cival 0 kai n
BaBuoAoyia avadAoya Kal PE TIG TIHEG TWV BApwV TWV AAAWV XAPOKTNEIOTIKWY Ba £xEl
MEIWPEVES TMIBAVOTNTES Va €I0€ABEI TN cuoTAda aTrd TNV oTroia Ba TTPoTaboUv TTPoIdvTa
(ouotadotroinon BA Kegpdhaio 6). Avetdptnta amd Tov apiBud [ yia diagopd
ammoéoTtacong 0 xIAopéTpwy n ouvapTtnon €xel TiuR 1 kar 600 aufdveralr n amoéoTaon
XpPnoTtn-paduoloyiag 1600 N TIUA TNG MEIWVETAL.

5.2.3Zuvdptnon Bdapoug Xpoévou

To TPITO KAl TEAEUTAIO XOPAKTNPIOTIKO TTOU CUVEICQPEPEI OTOV TEAIKO UTTOAOYIOUSO TOU
ouvoAIKoU Bdapoug evog Ceuyapiol xprnoTn-aduoloyiag gival o xpovog. OTTwg Kal Ye Ta
TTOPATTAVW XAPOKTNPIOTIKA £€TO1 KOl JE TO XPOVO ATTAITEITAI N TTOPOUCia piag ¢Bivouca
ouvapTtnon. Oco peyaAuTtepn gival n dlagopd xpoévou (Atime) Tooo piIkpdTEPN Ba TTPETTE
va gival n Tiun ™¢. H ouvdptnon tou tepiypd@etal Mo Tavw ovouddletal timeSim Kai
TTEPIYPAPETAI ATTO TNV TTAPAKATW €&icwon;:

1

timeSim = m

ESiowon 11: Zuvdptnon Tou Bdpoug Xpovou
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H ypagikr) TTapdoTtaon TnG €gicwong 11 mrapoucialetal oTnv TTapakaTw eikéva (Eikova
7) yia BIOQOPETIKES TIMEG TOU Y. 0 OuyKeKpIPéEVa, EXEl OXEDIOOTEI N YPAPIKA TTAPACTAON
NG ouvapTtnong (atrd TTavw TTPog Ta KATw) yia y=0,4, y=0,5, y=0,6 kai y=0,7. O1Twg
gival avTIANTITO, 600 WIKPATEPN Eival N TIMF TOU Y TOOO TTIO ATTOTOUA PEIWVETAI N TIUA TNG
ouvapTnong. ZTov afova Twv y TTapouciageTal n TP TnG timeSim, evw, oTov agova Twv
X N TIMA TNG METABANTAG Atime.
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Eikéva 7: I'pa@Iiki TTapdoTaon TnG ZuvdapTnong timeSim yia S10QOpETIKEG TIEG TOU Y

H Tiy Tng Mo Tavw PETARANTAG avTITTPOOWTTEUEI TN dlapopd, o Xpovia, TNG XPOVIKAS
OTIYUAG TNG BaBuoloyiag atrd Tn XPOVIKN OTIYU KATd TNV oTroia yivetal n ouoToon.
A@oU n ouvdapTtnon eival @Bivouca 600 PeEYaAUTEPOG €ival 0 apIiBudS TG diapopag
XPOVOU TOOO MPIKPOTEPN €ival N TIUA TNG ouvapTnong. Autd TTPAKTIKA Onuaivel TTwg 600
MO MOKPIVES €ival oI SU0 NUEPOMNVIEG TOOO PIKPOTEPN €ival N TIUR TNS ouvapTnong (n
oTToia ouveloPEPEl OTO OUVOAIKO Bdapog) kal dpa AlyooTeUouv ol TTIBavOTNTEG yia TN
BaBuoAoyia va €10éABgl oTn cuoTdda TWV TTPOIGVTWYV TToU €ival TTBavov va cuoTabouv
(ouoTtadotroinon BA KepdAaio 6).

5.2.4YmoAoyioudg cuvoAikou Bapoug

A@oU uTTOAOYIOTOUV Ol TIUEG TWV TTAPATTAVW CUVAPTACEWV cuvdudlovtal OAeg padi yia
vVa TTPOKUWEI TO OUVOAIKO Bapog yia K&Be (euydapl xpnoTwv. lNa va yivel autd, Ba TTpéTrel
va d00¢i og KGBe cuvapTtnon éva EexwpIoTd BAPOG TTOU AVTIKATOTITPICEI TN onuacia TTou
EXEl KABE XapaKTNPIOTIKO TNV TEAIKN aTTOTiuNon Tou oAikoU Bdapouc. lMNa 10 ocuoTnua
TTOU TTAPOUCIAZETAlI OTNV TTAPOUCA €Pyaoia To OUVOAIKO BAPOG TTPOKUTITEI OTTO TNV
QTTOTiUNON TNG TIMAG TNG TTAPAKATW £&icwong.
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Weight = k * ageSim + A= timeSim + p = locSim
1

e'._ﬂ:i-:.ﬂi"ﬂﬂ?"s‘:'—l_‘l ek}rs.ﬂtima}—i_ﬂ enx,[?s.ﬂlocrzrzon}

= K ®

ESiowon 12: E§iowon Tng ouvdpTnong Tou cuvoAikouU Bdpoug

21NV Tapamavw e€iowon (E¢iowon 12) tn peyaAutepn BaputnTa oTOV UTTOAOYIOUO TOU
TEANIKOU aplBuou Bdapoug Ba Tpétel va tnv €xel n Totrobecia. Metd Ba Trpétmel va
AKOAOUBEI 0 XpOVOG £V TEAEUTAIO XOPAKTNPIOTIKO PE TO MIKPOTEPO UTTORAPOG Ba TTPETTE
va gival N nAikia. H emmAoyr Twv apiBuwy K, A Kal g autwyv £yive BAon TnG €mMOUPNTAG
OTPATNYIKAG TTOU akoAouBninke KaTd Trn dnuioupyia TOU CUCTAMATOG N OTToia NBEAE Tn
YEWYPAQIKA B€0n Tou XPNoTn va €XEl ONUAVTIKO POAO OTnV ETTIAOYN TWV CUCTACEWV.
E@ooov kal ol TpeIg ouvapTioElg €Xouv PEYIOTN TIMA 1, TO ouvoAikd dBpoioua Twv
uTTOBaPWY TOUG Ba TTPETTEI KAl AUTO va €ival 1, oUTwG WOTE VA TTPOKUYEI APIOPOG PE
MEYIOTN TIUA TN PEYIOTN TIMA Twv 3 ouvapThoewv. Ta uttoBdpn, Aoimmdév, Tou Ba
EMAEyoUV Ba TTpETTEl va €xouv dBpoiopa 1o 1, dnAadn K+A+u=1. AgiCel va onueiwoei
TTWG yIa va eTTTEUXOEi 0 apIBuOS 1 oTo ouvoAikd Bapog Ba TTpETTel TOOO N NAIKia 600 Kal
n 8€on Kal o XpOvog va TauTiCovTal TTPAYHA ECAIPETIKA OTTAVIO.

. Aigtrarag 42



Anuioupyia Zuotrpatog ZuoTtdoewv Baoiopévo o Xwpoxpovikég MAnpogopieg

6. ZYZTAAOIMNOIHZH

6.1 To mwpoéBAnpa TNG cuocTadoTroinong

H ouotadoTtroinon €ival n diadikacia NG opadoTroinong evog oUVOAOU QVTIKEIMEVWY, ME
TETOIO TPOTTO WOTE OAQ TA AVTIKEIUEVA péoa oTnv idia oudda (TTou ovouddetal cluster) va
gival TTEPIOCOTEPO OpOoIa HPETAEU TOUG, O OXéon ME QuTA Twv GAwv opadwv. H
opadoTroinon atroteAei pia Baoikiy Asitoupyia TnG dlEPeUvVNTIKAG £66putng dedopuévwy,
KOBWG KOl MIA KOIVI] TEXVIKA YO TNV avaAuon Twv OTOTIOTIKWY OTOIXEiWV, TTou
XPNoIJoTTolouvTal o€ TTOANOUG TOUEIG, CUUTTEPIAQUPBAVONEVNG TG MNXAVIKAG pddnong,
TNG avayvwpeiong TTPOTUTTWY, TG avAAuONG €IKOVAG, TNG AvAKTNONG TTANPOQOPIWY, TNG
BIOTTANPOYOPIKAG, TNG CUMTTiIEONG OedOUEVWV KOBWG ETTIONG KAl TWV YPAPIKWY TwV
UTTOAOYIOTWV.

H Auon ptropei va emteuxBei pe didpopoug aAyopiBuoug TTou dIaPEPOUV ONUAVTIKA
oTNV avtiAnyn Toug yia TO TI OUVIOTA Mia ouoTAda Kal TTWG aUTO PTTOpEi va Ppedei
ATTOTEAEOUATIKA. ANPOQIANG £VVOIEC TWV CUCTAdWYV TTEPIAANPBAVOUV OUABESG UE MIKPEG
ATTOOTACEIG METALU TWV HEAWV TOU OUMPTTIAEYUATOG, TTUKVEG TTEPIOXEG TOU XWPEOU
oedopévwy, dlaoTAPaTa 1 €I0IKEG OTATIOTIKEG KATAVOMPES. H opadoTtroinon JTTopEi
ETTOPEVWG VO BIaTUTTWOEI WG €vag OTOX0G e€vog TTPoPBAApaTog BeATiototroinong. Ol
KATAAANAEG  pubpicelig Tou aAyopiBuou Kal Twv TTAPAUETPWY  OUCTAdOTIOINONG
(ouptrepiIAauBavopévwy  Twv  TIMWY, OTTwWS N ouvdptnon amdécTaong Tou  Ba
XPNOIYOTTOINGE, TO OpIO TTUKVOTNTAG 1 TOV aApPIBUO TWV AVOPEVOUEVWY CUOTAdWY)
eCapTwvTal OTTO TO POVADIKO OUVOAO OedOMEVWV KOl T OKOTTOUMEVN XPAON Twv
armoTeAeopdTwy. H ouoTadoTroinon, w¢ €K TOUTOU, OV €ival HIA QUTOPOTOTTOINPEVN
epyaoia, aAAG pia eTTavaAnTTikr dladikaoia avakaAuywng yvwong n évag d1adpaoTIKOG
OTOXOG PBEATIOTOTTOINONG TTOU TTEPIAAMPBAVEI TN MEAETN KAl TNV ATTOTUXiO. 2uxva gival
ATTOPAITATN N TPOTTOTTOINON TWV TTPOETTECEPYATHEVWV BESOUEVWV KAl TWV TTOPAPETPWV
TOU POVTEAOU UEXPI TO OTTOTEAECUA TTOU Ba €TTITEUXOE va €XEI TIG ETTIBUUNTEG IDIOTNTEG.

EKTOC 116 TOV 6p0 TNG OUCTAdOTTIOINONG, UTTAPXOUV HIa O€Ipd a1TO OPOUG E TTAPOUOIES
€vvoleG, oupTEPINAPPBavouévng NG  auTtdhaTng  TagIVOUNONG, TnNG  apIBUNTIKAG
Tagivounong, Tou 6pou «botryology» (atmd Tnv €AAnvikr) BOTpUG "oTa@uAIWV") Kal TNG
TUTTOAOYIKNG  avaAuong. O1  Aemtég  dlaQopég  €ivalr  ouxvd oOTn  Xpnon Twv
ammoTeAEOUATWY. ZTNV €EOpuln Oedouévwy, TO BEua Tou EVvOIOPEPOVTOG Eival Ol
TTPOKUTITOUCEG OMAdEG, ammd TNV AAAn, Opw¢g oTnv autdéparn opadoTtroinon To
EVOIA@EPOV PETATOTTICETAI TNV TTPOKUTITOUCA OIAKPITIKA 10XU.

6.2 AAyo6pI0pog ZuoTtadoTtroinong

Ooov agopd TIG OTATIOTIKEG, €vag aAyopiBuog expectation-maximization (EM) [3] eivai
MIa  €TTavoAnTITIKy PEBOOOG yia Tnv €Upeon Twv, HEYIOTNG TTOAVOQPAVEIAS 1 Twv
maximum a posteriori (MAP) eKTIUACEWY TWV TTAPAUETPWY OE OTATIOTIKA PHOVTEAQ, OTTOU
TO YOVTENO €€apTaTal ATTO aTTaPATAPNTEG AavBdvouoeg PeTaBANTEG. H eTavdAnyn Tng
EM evaAAdooetal peTagu Tng ekTéAeong evog Pripatog péong miung (E), 10 otroio
onuIoupyei  piIa ouv@ptnon yia T péon TIWA TG AoyopIBuIKAG  TTBavoTnTag
XPNOIMOTIOIWVTAG TNV TPEXOUOO EKTIUNON VyIa TIC TTAPANETPOUG, Kal €vOC Bripuatog
peyioTotroinong (M), To oTroio UTTOAOYiEl TIG TTAPAPETPOUG, MEYIOTOTIOIWVTAG TNV
avapevopevn  AoyaplBuikr) TTiBavoavela Tou PBpébnke oto oTddio E. Autég ol
TTOPAPETPOI-EKTIMACEIG, OTN  OUVEXEIQ, XPENOIJOTTOIoUVTAl YyIid VA TIPOCOIOPIoTEI N
KATavour Twv AavBavouowyv YeTaBANTwy oTo TéuEVO OTAdIO E.

O aAyépiBuog EM xpnoiyotroigital yia Tnv €Upeon (TOTTIKA) TTOPAMETPWY MEYIOTNG
mOavoQAveIag €vOG OTATIOTIKOU HOVTEAOU O€ TTEPITITWOEIC OTTOU Ol €EICWOEIC OEV
MTTOPOUV va eTTIAUBOUV dueca. ZuvABwe auTd Ta PovTEAa TTEPIAaUBAvOUV AavBAavouoeg
METABANTEC €KTOC ATTO AYVWOTEG TTAPANETPOUG KOl YVWOTES TTAPATNPACEIC BESOUEVWV.
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AnAadn, €ite UTTAPXOUV EAAEITTOUCEG TINEG METOEU TwV OEOOPEVWY, ) TO HOVTEAO UTTOPEI
va dlaTuTTwOEi o ammAd uttoBETovTag TV UTTapén TTPOCHETWY ATTAPATHPNTWY CHUEIWV
oedopévwy. MNa TTapddelyua, Eva diyua JOVTEAOU PTTOPE va TTEPIYPAPE TTIO ATTAG JE TNV
TTapadoxn OTI KABe onueio dedouévwy TTou €xel NON TTapaTnEnOEi €xel €va avtioToixo
arrapatipnto onueio dedopévwy, 1 AavlBavouoa peTaBAnTr), TTPOOdIOPIfOVTAG TO
OUOTATIKO HiyMOTOG OTO OTTOIO AVKEI TO KABE anueio dedopévwy.

H eupeon piag AUong péyiotng moavoTnTag, CUVABWG, aTTalTel TN AfYnN TwV TTapay wywv
TNG ouvdpTnoNng TOavOTNTAG O OXEON ME OAEC TIC AYVWOTEG TIMEG - TIC TTAPANETPOUG
Kal TIG AavBdavouoeg PETOBANTEG - Kal TAUTOXPOVA TNV E€TTIAUCN TWV €CICWOEWY TTOU
TTPOKUTITOUV. € OTOTIOTIKA PovTéEAa ue AavBdvouoeg PeTaBANTEG, auTtd ouvABwg dev
givalr duvatd. Avti autou, TO ATTOTEAECMO €ival ouvhBwg pia oelpd aAANAEVOETWY
e€lOWOEWV OTnV oTroia N AUCN TWV TTOPAPETPWY ATTAITEI TIG TIMES TwV AavBavouowv
METABANTWY Kal avTIOTPOPWS, AAAG QVTIKOBIOTWVTAG TO éva OUVOAO €EI0WOEWV OTO
AaAAo TTapdyeTal pia dAuTn €gicwon.

O aAyo6piBuog EM trpoxwpd atrd mnv mmapatripnon Ot Ta akdéAouba gival évag TpOTToG,
yla va Aucel apiOunTikd autd Ta dUo oUvola eficwoewv. KArtrolog ptmopei amAd va
TTAPEI QUBAIPETES TIPEG YIA £va ATTO T dUO CUVOAX QyVWOTWYV Kal va TIG XPNOIKOTTOINOEl
yia va eKTIUACEl TO OEUTEPO OET, OTN OCUVEXEIA, XPNOIMOTTOIWVTAG QUTEG TIG VEEG TIMEG
MTTOpEl va Bpel PIa KOAUTEPN €EKTIUNON TOU TTPWTOU OET, Kal PETA va ouvexioel va
evaAAdooeTal HeTagU Twv dUO, PEXPI Kal Ol U0 TTPOKUTITOUCEG TINEG va OUYKAIVOuv O€
oT1aBepd  onueia. Agv  gival TTpoQaveég OTI autd Ba  Asitoupynoel, aAAd  oTnv
TTPAYMATIKOTNTA UTTOPEI va atTodeIXOei OTI yIa auTd TO CUYKEKPIYEVO TTAQICIO AEITOUPVYE,
Kal OTI TO TTapAywyo TNG TTavoTnTag gival (aubaipeTa KOVTA 0TO) UNdEV, TO OTTOIO JE TN
OEIpA TOU ONUAivel OTI TO ONUEio gival Eva PEYIOTO ONUEIO. 2€ YEVIKEG YPANUES UTTOPET VO
uTTdpyxouVv TTOANATTAG PEYIOTA, Kal OEV UTTAPXEI Kapia eyyunon OT11 Ba Bpebei To kaBoAikd
MEyIoTO. ETTiong, MEPIKES TTIBAVOTATWY €XOUV KATTOIEG AVWHOAIEG, OTTWG, TTapaAoya
péyioTa. Ma mapddelypa, pia amd TG «AUCe€Igy TToU JTTopEl va Ppedei ammd Tov
aAy6piBuo EM o€ éva piypa povrédou TrepihauBdvel Tov KaBopioud evog atrd Ta
ouoTaTIKG va €xel undevikr dlakUpavon Kal N géon TTapAPETPOS yia TNV idla ouvIoTWoa
va gival ion Ye €va atrd Ta onueia OEQOPEVWV.

AauBdavovtag uttéyn To OTATIOTIKO POVTEAO, TO OTTOIO dnuIoupyei éva oUVoAo X Twv
TTaPATNPEOUMEVWY dedOUEVWY, €va OUVOAO atTrapatrpnTog Aavbavouowyv dedopévwy N
TIG TIMEG Z TTOoU AgiTTouv, Kal éva OIAVUOUA AYVWOTWY TTAPOUETPWY O, padi e pia
ouvdptnon mmlavogaveiag L (6; X, Z) = P (X, Z | 8), n ekTiynon tNG HEYIOTNG
molavopaveiag (MLE) Twv ayvwoTwy TTapauéTpwy  Kabopiletal atmd TV  OpIaKn
mOavoeTNTa TWV TTapaTnEoUuevwy dedouévwy (E€¢iowon 13).

L= (8:;%) = p(X16) = ) p(X.Z16)

ol

ESiowon 13: OpiakA mlavoeTnTa TWV TTAPATNPOUHEVWV SESONEVWV

QoT600, autr) N TTOoOTNTA €ival ouxva duoettiAutn. MNa TTapddeiyua €dv n Z givai pia
akoAouBia yeyovOoTwy OTNV OTToI O APIOPOS TWV TIPWYV QUEAVETAI EKOETIKA PE TO PURKOG
TNG aAAnAouxiag, o akpIBg UTToAoyIOPNOG Tou abBpoiocuartog kabioTartal eEQIPETIKA
OUOKOAOG.

O aAy6piBuog EM Ttrpootrabei va Bper to MLE tng oplakAg mlavotntag amd Tnv
ETTAVAANTITIKI EQapuoyn JE Ta akdAouBa duo BriuaTa:
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Expectation (BApa E): YmoAoyiopudg TnG avapevouevng TIUAG TNG ouvapTnong Tng
AoyapiBuikAg mBavéTnTag (E¢iowon 14), oe oxéon ye TNV UTTG CUVORKN KATavour Tou Z
dedopévou X KaTw atrd TNV TpEXOUTa eKTiNGN TWV TTapapéTpwy 8W:

Q(el6™@) =E

2|50 [logL(8;X,Z))]

ESiowon 14: Avapevopevn TIUA TNG ouvdpTnong TG AoyapiOIKAG TIfavoeTnTag

Maximization (BApa M): EUpeon Tng TTAPAUETPOU TTOU MEYICTOTIOIEI TNV TTOOOTNTA
(Egiowon 15).

g(t+) = gpg max Q (6 |'5":ﬂ)

ESiowon 15: MeyioTotroinon tng moooTnTag

27O TUTTIKA POVTEAQ oTa OTToia eQapudleTal 0 aAyépiOuog EM:

1.Ta onueia dedopévwv X pTTopei va eival dlakpiTd (AauBavovtag TINEG OE €va
TTETTEPACUEVO 1 ApIBUACIYa ATTEIPO OUVOAO) 1 ouvexn (Aaupavovrag TIUEG O€
AteIpo oUvoAo). Mrtropei oTnVv TTPAYUATIKOTNTA va UTTAPXEl €va BIAVUOUA TWV
TTOPATNPEACEWY TTOU OXETICETAI JE KABE oNEIO DEDOUEVWV.

2.01 TIEG TTOU AgiTrouv (YVWOTEG Kal wg AavBdvouoeg peTaBAnTEG) Z gival dIOKPITEG,
TTOU TTPOEPXOVTal aTTd éva oTaBepd aApIBUO TIHWY, Kal UTTApXEl Wia AavBdvouoa
METABANTA avd onueio dedoPEVWV.

3.01 TTapdueTpol gival ouvexng, Kal gival U0 €10WV: Ol TTAPAUETPOI TTOU OXETICOVTAl
ME OAa Ta onueia OedOPEVWY, KAl Ol TTAPAMPETPOI TIOU OXETICOVTQAI ME MIA
OUYKEKPIPEVN agia piag AavBdavouoag PeTaBAnTAG (dnAadr cuvdéovtal pe OAa Ta
onueia dedopévv TWV OTTOIWV OI AVTIOTOIXEG AavBAavouoeg NETARANTEG £xOUV JIa
OUYKEKPIPEVN TIUA).

QoTé0o0, cival duvarth n epapuoyr] Tou aAyopibuou EM kai yia dAAa €idn Twv JovTéAwy.

To kivnTpo cival To €¢AG. EAv cival yvwaoTr n agia Twv 8 TTapapétpwy, gival duvarto va
BpeBei n T Twv AavBavouowv METARANTWY Z, MPEYICTOTIOIWVTAG Tn AoyapiOuikn
mOAvOTNTA TTAVW aTTO OAEG TIG TNIOAVEG TIMEG TOU Z, €iTE ATTAG WE TNV eTTAvAAnWn Tou Z
N péow €vog aAyopiBuou otmmweg o Viterbi aAyépiBuog yia Kpupuéva povréAa Markov.
AvTiBeTa, av yvwpifoupe TNV agia Twv AavBdvouoeg peTaBANTEG Z, TTOpOoUE va BPoUpE
MIa €KTIUNON TWV O TTOPAPETPWY OPKETA €UKOAQ, OUVABWG UE pia atrAf opadoTtroinon
TwWV onueiwv Oedopévwy, oUUPWVA HPE TNV TIUN TwV OUVOEdEUEVWY AavBavouowy
METABANTWV Kal BpicKoOvTag TO YECO OPO TWV TIHWYV, I KATTOIA CUVAPTNON TWV TIHWY,
TWV onueiwv o€ KABe opdda. Autd utTodnAWwVEl €vav eTTAVAANTITIKO aAyopiBuo, oTnv
TTePITTWon 61Tou 1600 T0 6 600 Kal To Z gival dyvwoTa:

1.MpwTa yiveTal apxXIKOTTOINON TWV TTAPAUETPWY B UE KATTOIEG TUXQAIES TIMEG.

2.YTTOAOYIONOG TNG KAAUTEPNG TIMAG TOU Z OOOHEVWYV TWV TTAPATTAVW TIMWV TWV
TTOPAMETPWV.

3.2Tn OUuVéXEla, Xpnoihotroinon Twv MOAIG UTTOAOYIOUEVWY TIHWV Tou Z yia ToV
UTTOAOYIONO Hiag KAAUTEPNG eKTiUNONG yia TIG TTapapéTpoug 8. O1 TTapAauETPOI
TTOU CUVOEOVTAI JE Jia GUYKEKPIMEVN TIUA TOu Z Ba XpNOIKOTTOINCOUV HOVO eKEiva
Ta onueia OedOPEVWVY TWV OTTOIWV O CUCXETICOPEVEG AavBAvouoeg PETARANTEG
€XOUV QUTH TNV TIYA.

4. ETavaAnwn Twv BnudaTwy 2 Kal 3 EXPI VO UTTAPEEI N TEAIKF) OUYKAION.
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O &v Aoyw aAyoépiBuog povoToviKa TTpooeyyilel €va ToTTiKO €AAXIOTO TNG OuvAPTNONG
KOOTOUG, Kal gival yvwoTdg pe 1o 6vopa «hard EM». O aAyopiBuog k-means eival €va
TTAPAdEIYUA QUTAG TNG KATNYOPIOG aAyopiOuwy.

QoT1600, 0 aAyOpIBPOG eOEXETAI BEATIWOEIS. Oa uTTopoUCE, dNAadN, avti va KAvel Pia
okAnpn €mAoyn yia Ta Z, va kabopilel Tnv moavotnTa KABe moavig TIUAg Tou Z yia
KABe onueio dedopévwy, Kal OTn OUVEXEIA vaA XPENOIMOTIOIED TIG TTBAvVOTNTEG TTOU
OUVOEOVTAI PE MIO OUYKEKPIYEVN TIUMA TOUu Z yia va UTToAoyioel €va OoTABUIoNEVO PECO
OpO yIa TO OUVOAO Twv onueiwv dedopévwy. O TTPOKUTITOV aAyOpIBUOG ouvABwg
ovopadetal «soft EM», kai gival To €idog Tou aAyopiBuou TTou ouvABwG CUVOEETAI UE TOV
aAy6piBuo EM. O1 yeTprioeig TTou yivovTal yia TOV UTTOAOYIOHO QUTWY TWV OTABUICPEVWV
MéOwVv Opwv ovoudlovtal «soft counts» (o€ avtiBeon pe TIG METPACEIS TTOU
Xpnoigotrolouvtal o€ évav aAyopiBuo TUtou hard-EM, o6mmwg o K-means). Ol
mOavOTNTEG TTOU UTTOAOYiCovTal yia To Z €ival posterior TOav_oTNTES Kal €ival AQUTEG TTOU
uttoAoyiCovtal o1o BAua E. Ta «soft counts» xpnoiyoTtroiouvTal yia TOV UTTOAOYIOHO Twv
VEWV TIHWV TWV TTAPAUETPWY Kal €ival auTéG TTou uttoAoyidovtal oTo oTadIo M.

6.3 H Mpoteivépevn Zuotadotroinon

H diadikaoia 1Tou akoAouBriBnke yia Tnv uhotroinon Tng cuotadoTtroinong (Clustering)
gival TTapopola PE AuTr) TTOU XPNOIYOTTOINONKE yia TNV UAOTTOINCN TNG KATNyOopPIoTToinong
(Classification). Mo ouykekpipgéva, XpnolgoTroinenke kal ANl To gpyaAeio €¢opuing
oedouévwvy WEKA kal yia Tnv akpifeia o aAyépiBuog ouadotroinong expectation-
maximization (EM), o oOTr0io¢ TTAPOUCIACTNKE OTNV TTPONYOUMEVN Trapdypago. To
XOPAKTNPIOTIKO TTAVW OTO OTToio oTnpixBnke n ouctadotroinon cival 1o BApog Twv
Ceuyapiwv xprnoTtn-paduoloyiag, yia TO OToi0 N dladikaoia UTTOAOYICHOU  TOU
TTAOPOUCIACTNKE OTO TTPONYOUUEVO KEQAAAIO.

O Baoikdg AGYog yia Tnv UTTapEn TNG ouoTadoTroinong €ival n avaykn va yivel £vag
OIaXWPICHOG TWV PBaBUOAOYIWYV TTOU AVIKOUV O€ XPAOTEG PE TNV idia Tiu KAGong (TTou
TTPOKUTITEl aTTd TN diadikaoia classification) oe oxéon Pe 1o XproTn o otroiog Ba AdBel
TIC OUOTAOEIG Tou ouaTruatog. O diaxwpIioudg autdg Ba TTPETTel va yivel Je Baon 1o
TT0IEG BaBuOAoyieg KAAUTITOUV Ta KPITAPIa TTou B€Tel 0 uttoAoyioudg Tou Bdpous. Me
atrAd Aoyia, av 600¢i évag xpAoTnG Kal n KAGon oTnv oTroia avAKEl, Eival aTrapaitnTog O
aAy6piBuog o otroiog Ba diaxwpilel TIG BabuoAoyieg TTou Taipidouv 01O XPHOTN PE Bdon
TO BApPOC, Kal Ba ayvoei auTéC TToU BewpEei TTWGS aPopoUV TTPOIGVTA TTOU dEV EVOIAPEPOUV
TOV TTEAATN.
BabpuoAoyieg
meAaTtwy idiag
kKAdong

Ymoouotnua Opadotroinong

|:\‘> (Clustering) Cluster ID

Bdpn YAoTtroinon:
WEKA Clustering

‘::> (Expectation Maximization)

Eikéva 8: Aidypappa £1660wV-£§650uU TOU CUCTHHATOG OpadoTroinong

Av yivel pia TTIO TTPOCEKTIKN TTApATAPNON TwV €1000WV TOU UTTOCUCTAUATOG, OTTWG
TTPOKUTITOUV aTTO TO OXNMA TNG €IKOVAG 8, UTTopEi EUKOAQ va dIaTTIoTWOEI TTwS o1 duo
gioodol (Tiup kKAGong kai Bdpn) amoteAouv TIG €EOGO0OUG  TWV  TTPONYOUNEVWV
UTTOCUCTNHATWV.
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EmoTtpépovrag o010 dlaXwpliopno Twv BaduoAoyiwv, Aaufdvoupe wg deOOPEVO TTWG O
aAy6piBuog cuoTadoTroinong £XEl apXIKOTTOINBEI KaTé TETOIO TPOTTO WOTE va dlaxwpilel
TIG BaBuoAoyieg o€ dUO CUOTAdEG. 2T Wi ouoTAada TrepiEXovTal ol BaBuoAoyieg Pe Ta
Aeyoueva peyaia Bdpn, Ta Bdpn dnAadr TTou givail o Kovtd otnv TiuA Tou 1. H delTepn
OoMada gival n opdda BabuoAoyiwy Pe Ta PIKPOTEPA BApn, Ta Bdpn dnAadr TTou gival TTIO
Kovta oTtnv Tiun undév. Kavovtag pia utrevbupion tng €vvolag Tou PApoug TTou
avaAuBnke oTnv TIponyoudevn €vOTNTA, Ta MdeEyAAa PBdpn onuaivouv o1 Ta
XOPAKTNPIOTIKA TwV Baduoloyiwy €xouv pueyadAn opoidtnta (6o0ov agopd Tnv nAIKia Tou
BaBuoloynti, TN yewypagiky 6éon TG PaBuoAoyiog kalr TO  XPOVO  TTOU
TTPAYMOATOTTOINONKE) PE TO XPrOTN O€ avTiBEon PE Ta PIKPA BApn TTOU PETA@PAloVTal OE
TTOAU pIKPr) ohoIoTATA. AnuioupyouvTal, AoITTOV, oI dU0 OUAdEG, N Wia PIKPAG OPOIOTATAG
N OTToid, OUCIACTIKA, AYVOEITAl ATTO TO XPAOTN YN €XOVTAG KATTOIA XPNOINOTNTA KAl N
deuTEPN OpaAda, N opdda peyAAng opoldTNTAG ) OPAdA uwnAoU evlIQQEPOVTOG OTNV
oTroia TrepiExovTtal ol Babuoloyieg pe Ta uwnAd Bdapn, n otroia atroteAei Tn de€apevih
atroé Tnv otroia Ba TTpokUWouv ol TTPoRAEWEIC BaBuoAoyiwy Kal o TEAIKEG OUOTAOEIG
TTPOG TO XPNOTN.

OT1TWw¢ TTPOKUTITEI ATTO TO OXAUA TNG TTAPATTAVW EIKOVAG O AAYOPIBUOG TTAPOUCIALEl WG
€€000 pia miun (Cluster ID), avahoya pe Tnv oudda otnv otroia TotrobeTei 10 Xpriotn. H
€€000G¢ TOU aAyopiBuOoU yIa va PTTOPEl, PETETTEITA, VA €TTAVAXPNOIMOTTOINBEI atrd GAAO
uttoouoTnua atmoBnkevetal. Agilel va onueiwbei TTwg ol duo ocuoTtadeg (Clusters)
armrolnkevovtal Pe Bdaon éva povadikd apilBud. Kard ouppfacn, o aplBuog pndév
Xpnoigotroigital w¢g id yia TN ouoTdda Twv PeydAwv Bapwv, evw o apiBuég 1,
XPNOIMOTTOIEITAI YIO TN CUCTAdA XANNAOU £VOIAQEPOVTOG.
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7. NTPOBAEWYH BAOMOAOTIIAZ KAI EZEAIQIH ZY2ZTAZEQN

7.1 To mwpoéBAnpa TnG TTPpoRAeywng BabuoAoyiag

‘Exovtag ava@epBei o€ OAeG TIG UTTOAOITTEG AEITOUPYIEG PEXPI KOl TNV OUCTODOTTOINON
(clustering), pével povo Eva KOPMPATI yia va OAOKANPpwOEi To ouoTnua cuoTdoewy. AuTo
TO KOMMPATI €ival n TTPOBAewn NG Pabuoloyiag kal kAT €TTEKTOON N €6aywyn Twv
ouoTaocewyv. MExpl OTIYUNAG, TO oUOTAPA €XEl TN QUVATOTNTA va ONUIOUPYEI KATTOIEG
OuUoTAdEG BaBUOAOYIWY KATTOIWV TTPOIOVTWY, HME TETOIO TPOTTO WOTE VA QUEAVETAI N
meavoTnTa 1A TTPOoIdvTa Péoa oTnv idla cuoTdda va TTpoTtabouv oTo XpHotn. To
TTPOBANPA TO OTTOIO ETTIAUETAI OTNV TTAPOUCA €VOTNTA €ival O TPOTTOG PE TOV OTTOIO TO
ovuoTtnua e¢ayel Ta dedopéva atmd TNV ouoTada uwnAoU evOIaQEPOVTOG, TA UETATPETTEI O
TTPORAEWEIC BaBUOAOYIOg KAl OTN CUVEXEIQ TTWG QUTEG Ol TIPOBAEWEIG METATPETTOVTAI OE
OUOTAOEIG KAl JE TTOIA KPITHPIA.

7.2 Mé£Bodog lNpopAsyng BaBuoAoyiag

2KOTTOG TnNG MeBGdouU eival N AQWn Twv Povadikwy apiBuwy TTou Xapaktnpiouv TIg
BaBuoAoyieg TTou BpiokovTal oTn cuoTAda UWPNAOU VOIAPEPOVTOG, N METATPOTTN TOUG O€
€i0000 TOU UTTOOUCTAMATOG KAl N €TTEEEPYATIQ TOUG UE TETOIO TPOTTO WOTE OTO TEAOG va
TTPOKUWOUV o1 TTPOBAEWeIC Twv Pabpoloyiwv avdpeoa OTIG OTToieg [Bpiokovtal Ol
ouoTaoelg. Katd 1o TeAIKO OTAdIO TNG €Caywyrng Twv CUOTACEWV TO UTTOCUCTHPO
TTPOCPEPEl WG £€000 TTPOG TOV TTEAATN Hia AioTa cuOTACEWV.

H diadikacia TTou TTEPIYPAPNKE TTOPATTAVW Eival 0OPWGS TTIO TTEPITTAOKN. APXIKA TO
ovuoTnua avacupel amd TOo XWPOo aTrobrkeuong Tnv €£od0 TOU OUCTAMATOG
ouoTadotroinong (Clustering). Adiagopei yia TIG BaBuoAoyieg TTOU £XOUV €TTIONUAVOET UE
TO povadikd apIBuod NG ouoTadag XapnAou evdiagépovTtog. AvtiBeTa, KABe BaBuoAoyia
TTOU BpiokeTal oTn cuoTdda uwnAou evOIAPEPOVTOG OMAdOTTOIEITAI avaAoya HE TO
TTPOIGV OTO OTToI0 ava@épeTal. 2T0 €TMOMEVO PBAua, uTtoAoyiletal o PECOG OPOG
BaBuoAoyiag yia k@Be pia amd TG TTapATTAVW OPAdES. OUuCIaOTIKA TTPOKUTITEI €VaG
MEOOG Opog PBabuoloyiag yia kABe TTPOIdv TTOU eu@aviletal 0T ouoTada uywnAou
EVOIOQPEPOVTOGC.

H teNIkn} e€aywyr Twv CUCTACEWYV TTPOG TO XPHOTN TTEPVA TTPWTA ATTO TNV TTAPATTAVW
dladikaoia n otoia ovoupdletal diadikaocia TPORAsewng PaduoAoyiag. Anhadry o
aAy6piBuog TrpoBAETTeEl TN BaBuoAoyia yia pia oeipd TTPOIOVIWY Kal 0TO TEAOG OIAAEYEI
KAtrola TTpoiévTa amd autd wg CUCTACEIC. 2TnV TTapouoa epyaoia n mTPORAswn TNG
BaBuoAoyiag eivar n mpdéoBeon Twv Pabpoloyiwv yia KABe TIPOIOV TTOU  EXEl
BaBuoAoynoel KABe xpProTNg oTn ocuoTAda UWNAOU £VOIAPEPOVTOG TTPOG TOV APIBUO Twv
XpNoTwv Jéoca o€ autrp Tnv opdda Tou BaBuoAdynocav 1o TTPOIGV auTd. OTTwg
avaeEéPOnKe Kal 0TV TTponyouuevn TTapdypago, oto TéEAog TngG diadikaciag Ba Pyel
oucIaoTIKA £vag HECOG OPOG TwV BabuoAoyiwv KABe TTPOoIdvVTOoC ue T dla@opd TTwG av o
MEOOG OPOG aUTOG TTPOKUTITEI ATTO AlyoTEPEG a1t 10 BaBuoAoyieg TOTE ayvoeital. To épio
Twv 10 BaBuoAoyiwv TEBNKE £TAI WOTE va PEYIOTOTTOIEITAI N ALIOTTIOTIA TWV CUCTACEWV.
2€ avTiBeTn TTEPITITWON TO CUCTNPA Ba PTTOpOUCE va £EAYEl WG cuoTaon Hia TTPORAEwN
BaBuoAoyiag BaBuou 5 (GpioTa) TTou, OPWG, TTPOEKUWE atrd Tn BabuoAoyia evog Kal
povo Babupoloynti. Mia Té€Tola TTPOPAewn ¢ Ba PTTOPOUCE VA AVTIKATOTITPICEl TNV
€IKOVA TTOU £XOUV 01 XPAOTEC yia TO TTPOIOV auTd, ouveTTwg O¢ Ba uTTopolce va oTabEi
w¢ agiomoTn ocuoTtaon. H TpdBAswn BabuoAoyiag Tou TTPOKUTITEI ATTO TNV TTAPATTAVW
Oladikaoia amobnkeveTal 0To oUOTNUA OTTWG aKkpIBwS Oa atmobnkeudTav  pia
BaBuoAoyia evog xprioTn, ME TNV EVOEIEN TTWG aTTOTEAEI TTPOBAEWN.

‘Exovtag Trapoucidcel TNV uAotroinon TG TPORAewng Pabuoloyiag n  egaywyn
ouoTACEWV Bev aTTéXel TTOAU. O1 TTpoPBAEWEIS Twv BaBuoAoyiwy pag divouv pia €ikéva
NG TTPORAEYNS TwV TTPOTIUACEWY Tou XpHoTn. MNa mTapddeiypa, HEoa OTIG TTAPATTAvVW
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TTPOBAEYEIC UTTAPXOUV QVTIKEIJEVA TTOU €XOUV YECO Opo Pabuoloyiag o otroiog eival
OPKETA XOUNAGG. Otwpolpe TTWG Ta TTOPATTAVW, ME MeEYAAn mlavotnTa O¢ Eivail
EMBUPNTAG atmd TO XPNoTn. AvTIBETa UTTAPXOUV OTOIXEId TTOU O HPECOG OPOG TWV
BaBuoAoyiwv TOug e€ival TTOAU uwnAOg (kovtd oT1o 5). Ta avTikeiyeva auTtd,
OUYKOTaAEyovTal PECQ OTIG TTPOTIMNAOCEIS TOU XPAOTN ME OAPKETA PEYAAN TmBavoTnTa.
OT1wg gival Aoyikd, ol cuoTAoEIG TTOU £¢AyovTal TTPOEPXOVTAI ATTO QUTEG TIG TTPOBAEWEIC.
Ag Ba ptropoucav, OPWG, O€ KAUIA TTEPITITWON VA CUUTTEPIANPOOUV aVAPETO OE QUTEG
QvTIKEIMEVA TTOU £Xouv AdBel we TTPORAewn xaunAni BaduoAoyia.

H oTtparnyik TTOoU XPNOIYOTIOIEITAl YyIO TNV UAOTIOINON TNG €aywyrng OuoTACEWV
BacoileTal o€ TTPWTN QACN OTIG HEYOAUTEPESG BABPOAOYIEC KOl OTN CUVEXEIQ OTOV ApPIOPO
TwV atépwyv TToU €Xouv BabuoAoynoel Tnv idia Taivia. MNa Tapddelyua. €0TW OTI €XOUNE
2 Tavieg. Tnv TpwTn Taivia Tnv €xel BaBuoAoynoel éva ATouo JUE ApIoTa (TTEVTE) EVW TN
deutepn TNV €xouv PaBuoloynoel capdvia (40) daropa kar 0 PECOG OPOG TwV
BaBuoAoyiwv Toug cival 4.62. Ze kapia TTEPITITWON 0 Ba PTTOpOUCcE va CUOTaBEl N
TTPWTN TAIVIO w¢ TTI0 TOav va avhKel OTIG TTPOTIPACEIS TOU XPAOTN. ZTNV TTPAEN 00Eg
Talvieg éxouv Aiyotepeg amd Oéka (10) PabuoAloyieg ayvoouvtal. To ocuoThua
XPNOIMOTIOIEI QUTEG TTOU £X0UV TTAvw a1t O€éKa BabuoAoyicg, Bpiokel To HECO GPO TIG
Taglvouei ye PBAon autdv TO PECO OPO Kal €V TEAEI KPaATAEl TNG TTPWTEC TEOOEPIG
OnNUIoUPYWVTOG Hia AioTa OuoTACEwV TTPOG To XpNoTn. H Aiota auth epgavifetar oTo
XPAoTn aAAd kai atmroBnkeveTal wg 10TopIkG. OualaoTika n diadikacia NG TTPORAEWNS
BaBuoAoyiwv kal TNG e€aywyng cuoTdoewy gival n idla akpiBwg diadikacia. H diagopd
gival TTwg Kard Tnv egaywyr TNG €£OO0OU TOU CUCTANOTOS £@apuoOleTal €va €idog
Tagivounong pe Paon T Pabuoloyia kai Tov aplBud PaBuoAoyiwv TTAVW OTIG
TTPORAEWEIC Kal ev TEAEI ETTIAEyovTal o1 4 TTPWTEG TTPORAEWEIC OTN AiIOTO WG CUOTACEIG
TTPOG TO XPNoTn. O apiBuds 4 emMAEXONKE, apevdg, €TTEION €ival OPKETA PMIKPOG WOTE Va
ouyKpaTnOei N aglommoTia Tou ouoTAPATOS (MEYAAOG apIBuOG oTn AioTa Ba uTTopouce va
onuaivel €i0odo¢ O auTr TIPOIOVIWV HE uwnAp Babpoloyia aAAd  AiydTEpPOUG
BaBuoAoynTtég), agetépou, ETTEIdN €ival OPKETA MPeEYAAOGC woTe va TTrePIAAUPBAVEI
TTEPICOOTEPEG ETTINOYEG OE TTEPITITWON A0TOXiAG KATTOIOG ATTO TIG UTTOAOITTEG CUOTACEIG.

7.3 ESaywyn Zuotdoswv

OT1av oAokANpwOEi N atroBrKeuon TWV ATTOTEAEOUATWY, Ol CUCTACEIG EP@aviovTal OTO
KATWw MEPOG TNG OIETTAPAG XPNOTN KAl OUCIACTIKA OAOKANPWVETAI N A€IToupyia TOU
OUCTAMATOG. TNV TTIO KATW €IkOva (Eikéva 9) @aivetal éva mTapddelyua Xpriong Tou
OUCTHMATOG Kal Ta atroTeAéouaTa Ta otroia TTpokUTITouv. O guoTdoelg epgavifovtal 0To
KATW PEPOG TNG 000VNG ONUEIWMPEVESG PHE KOKKIVO XPWHA.
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| £/ Eshop - Recomender System

[
Enter user ID 2001 ‘ \ oK
Name and Surname liapatas giorgos
Classmates

éid: 1 - weight: 0.40976232
:id: 3 - weight: 0.38131392
gid: 4 - weight: 0.40976232
lid: 9 - weight: 0.36023885
|id: 16 - weight: 0.34462604
|id: 21 - weight: 0.5

MD

4

Information

Connecting to database...
|- Database connected!
|* Recomender system created
- NaiveBayes classifier created and trained
|* Classification process begins
- Classifying user: liapatas giorgos | id: 2001

[»

Recommendations

Item:58, Count Ratings: 16, Prediction: 4.5

‘Item:169, Count Ratings: 15, Prediction: 4.6667
Item:114, Count Ratings: 14, Prediction: 4.5714

Item:64, Count Ratings: 37, Prediction: 4.4865

[»

Il

Eikéva 9: NMapouciaon cuctdoewyv oTto Ul TOU XpHOoTNH

MNa Tnv KaTavonon TnG A€ITOupyidg TOU OUOTAUATOG OEV OpPKEl POVO €va atrAd
TTapddeiyua. MNa 1o Adyo autd, oTnv €TTOPEVN €vOTNTA YivETAl Wi TTIO OAOKANPWHEVN
eKTEAEON TOU aAyopiBuou TTOoU TTEPIAAPPBAveEl TNV aAAayr BEéong Tou XprnoTn WoTE va
ammoTuTTWOEi e TOVv TTAéoV KATGAANAO TPOTTO n &10QOPOTToINCN TWV CUCTACEWV O€
oxéon Me TN yewypaikr 8éon. OuolaoTIKd, YiveTal N TTPOCOMOIwoN Tou aAyopiBuou ue
TTpaydaTikG dedopéva. AQoUu oAokANpwoOEi kal autd To Prpa, N epyacia oOAOKANPWVETaI
ME TNV aTTOTiMNON TNG 0pOATNTAG TWV ATTOTEAECUATWV.
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8. MEIPAMATIKH AMNOTIMHZH

Mpiv TTapouciacTei n  TTEIPAMOTIKA  OTTOTIUNON TOU  TTPOTEIVOUEVOU  aAyopiBuou,
TTaPATIOEVTAI KATTOIEG TTANPOPOPIES YIa TOV TPATTO PE TOV OTTOIO TTPAYUATOTTOINONKE TO
TIPOYPAPUATIOTIKO KOUMATI TNG €pyaciag. ApXIKA, TO OUVOAO TwV UTTOOUCTNHATWY
uAotroinBnkav oe TrepIBAAAOV Windows Kal yAwooa TTpoypaupaTioyoU Java e TN
BorBeia Tou Aoyiopikou Eclipse. MNa ta UTTOOCUCTAPOTA TNG KATNYOPIOTTOINONG KAl TNG
ouoTadoTroinong Xpnoiyotroindnke n Java dieragn (Application programming interface,
API) Tou WEKA. Mo ouykekpiyéva, pe tn BorBeia Tng uAoTToIndnkav TTpoypPauPaTIoTIKA
ol aAyopiBuol kartnyoplotroinong Naive Bayes kai C4.5 (i J48 yia to WEKA) kai o
aAy6piBuog cuoTadoTroinong Expectation Maximization.

Ooov agopd, Ta amapaitnTa yia TN A€IToupyia TNG €QAPPOYAG TOU OCUCTAPATOG
ouoTAaoEwy, 0edopéva Ta OTToia EI0AXOBNCAVY yia TNV TTPAYUATOTTOINCN TNG TTEIPAUATIKAG
atroTiynong, Tpoépxovial  amd TV 10To0eAida  MovieLens. 2ta  dedopéva
TrepIAauBévovtal pia Aiota 950 xpnoTtwyv TTEPIAAUBAVONEVWY TwV ONPOYPAPIKWY TOUG
XOPAKTNPIOTIKWY, Hia AioTta mepioooTepwy amd 1500 taiviwv padi pe trepitrou 100.000
agloAoynoe€ig TTou oxeTiCovTal TOOO PE TOUG XPNOTEG 60O Kal WE TIG Talvieg. O1 TTapatmdavw
ANioTeg €xouv dnuioupynBei atrd dedopEva TTOU KATA KAIPOUG CUAAEVEI N €PEUVNTIKNA
opada Tou Grouplens.

OAoKANpwvovTag TO KOMWMATI TNG Trapouciaong TnG UAOTTOINONG TOU GCUCTHAPOTOS
OUCTACEWY, KPIVETAI OKOTTIMN N TTPAYUATOTIOINCN MIOg TTEIPAPATIKAG ATTOTIMNONG YIA TNV
apTIOéTEPN KATAVONON TNG AEITOUPYIAG TOU. ZEKIVWVTAG, ETTIAEXBNKAV TTEVTE YEWYPAPIKA
onueia ota otroia ekTeAEiTal 0 aAyopiBuog. Ta onueia autd €xouv HETAEU TOUG
atmrooTOON AVWTEPN TWV €KATO XIAIOUETPWY £TO1 WOTE va gival opati n €midpaon NG
YEWYPOPIKAG BE0NG OTa aTTOTEAEOUATA. O£WPOUPE TTWG 0 XPAOTNG TTEPVA aTTd auTd TA
onueia Kai eI0€pYETal OTO oUOTNUA PE OKOTTO va dexBei TI¢ ouoTdoelg. To ouoTnua Pe
Baon Tn yewypaikni Tou BEon Kal GAAa OTOIXEIO TTAPEXE! TIG AVAAOYEG £E0DOUG.

MNa tnv dieukdAuvaon NG avAdAuong TNG TTEIPAPATIKAG ATTOTIMNONG TTapouacialovtal Ta
TTEVTE ONUEIa OTa OTToIa 0 XPOTN Ba dexTEl CUOTAOEIG TTAVW OTO XAPTN. =EKIVWVTAG, TO
TTPWTO ONUEIO AT TO OTTOI0 TTEPVA O TTEAATNG, £€0Tw Béon A, BpiokeTal oTnv TTEPIOXA
NG avaToAIKAG ATTIKNG.

— I \ T IUBANES

x|+ Makedoviag (\<

b (nram) Aﬁp\Enf;:g:l

® J

ABavia f (
~ -

E)scocg\ovixr] j

A

Ganakkale
o

EAANGda

MNazpa
o
ABnva
{(9)

OAvpria

h ——

Eikéva 10: AgeTtnpia reAdTn (8éon A)
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To yewypaikd oTiypa givar (37.939364, 23.817959) kal TTapoucsIAeTal OTNV TTIO TTAVW
eikéva (Eikéva 10).

2Tn OUVEXEIQ, O TTEAATNG PETAKIVEITAI ATTO TNV avaToAikr) ATTIKA TTEpiTTou 130 XIAIGPETPA
BopeioduTikad otn Béon B (38.760801, 22.707401) kovtd oto XwpIid MwAOg 010 VOUO
POwTdag. H akpIfrig B€on Tou xprioTn TTapoucidleTal oTnv eikéva 11.

\ ~/ unuiye

rinosave

Makedoviag o

EA ¥ Abpuavgurioh
Edirpe

Oeooalovikn
o

Canakkale
o

EAANGSa

Natpa
o

Apxaia
OAvpnia

F MwAog
Eikéva 11: Oéon B, MwAog

AveBaivovtag 108 xiINidueTpa Bopeidtepa @Tavel 010 onueio I (39.728357, 22.593822)
€Ew ato 10 xwp16 Néoowvag Tou Nopou Adpioag (Eikéva 12).

=/ wnuiye

rnosave

> Makedoviag o
b EA Abplu'-'qunoAl
i Edirpe

©eagocalovikn
o

Ganakkale
o

(9
EAAGSa

Natpa
o
ABnva
®

Apxala
OAuvpmia

m =

Eikova 12: Oéon I Tou TreAdTn
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‘ETTEITa TTPAYUATOTIOIEI TNV TEAEUTAIO OTAON OTNV KWHPOTTOAN TOU XOPTIATN OTO onueio A
(40.653807, 23.022901), To otroio @aivetal oTnv €ikOva 13. H amméoTaon mmou xwpilel To
onueio I atrd 10 onueio A givar 109 xINOuETpa.

£/ wnulje

rinosave

Makedoviag o
3 BN 7Y Abpavaon
F Edirpe

Oeooalavik
(9t

Canakkale
=]

EAANGSa

Natpa
o

Apxala
OAvpTia

XopTiatneg

Eikova 13: Oéon A, XopTIdTNng

TéNog kataAfyel otnv EAeuBepouTtoAn Tou Nouou KaBdAag oto onueio E (40.921348,
24.322758), 10 omoio @aivetar otnv eikéva 14. To onueio A kai E améyxouv 114
XINIOUETPA.

£/ unuje Inogave
Makedoviag
3 A - Aéplo'-%lun
P Edirme
®
ABavia
Oeooalovikn
(o]
Ganakkale
o

EAAGda

Natpa
o

Apxala
OAuvpmnia

Eikéva 14: ©éon E, EAeuBepoutToAn
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MNa Adyoug ouvTopiag yia TO UTTOAOITTO TNG €pyaciag ol TpEig B€oeig Ba avagépovTal P
Ta TTEVTE YpAPuata Tou €AAnVIKOU aA@dpnTou, OTTwg opioTnkav o Tavw. MNa Tnv
évapén TNG TTEIPAUATIKNG ATTOTIUNONG BEWPOUPE TTWG O XPrOTNG €ival Kalvoupylog OTo
oUOoTNUA Kal TTPAYMATOTIOIET TNV £yypa®h Tou O0Tn agetnpia TnG diadpoung otn Béon A.
H eyypagry TOUu Kaivoupyiou XpNnotn BO€tel oe Agitoupyia TO UTTOOUOTNUA  TNG
KATNYOPIOTTOINONG TA ATTOTEAETUATA TOU OTTOIOU TTapoucialovTal oTnv TTapdypago 8.1.

8.1 Mapouciaon AtroteAsoudtwyv Kartnyoplotroinong

H ekTéAeon Tou aAyopiBuou TN KaTnyoploTroinong yivetal Je Tn BoABeIa TNG EQapUoyng
Tou WEKA. lNa TNV uAoTToinon Tou UTTOOUCTHUATOG OTTWG ava@EPONKE O0TO KEQPAAQIO 5
TNG epyaciag Xxpnolyotroindnkav dUo aAyopiBuol: o Naive Bayes kai o C4.5, 1a
ATTOTEAEOUATA TWV OTTOIWV TTAPOUCIALOVTAl TTAPOKATW.

—EeKIVWVTAG TN d1adikacia péow TNG @apuoyns Tou WEKA Kkal Katd tnv eioaywyn Twv
0edopévwy, To OUCTNPA KAVEI T aVAAUEl KOl TTPOCQPEPEI Mia yPAPIKA QTTEIKOVION TNG
Quong Toug. Aivel dnAadn pia amown Twv dedouévwyv atmmd TAeupdc oTaTioTikAG. O
TPOTTOG PE TOV OTTOIO TTAPOUCIAOVTal T OTOIXEIO QaiveTal oTnV €Ikéva 15.

sex class birth_date
) preS
i |z
™ foo
191
oo
o 4
. & "
L
‘ | v
10
@
»
I 274400000 203295000000 1237945000000

Eikéva 15: Anpoypa@ikd dedopéva KaTd TNV eKTEAESN TNG £papuoyRg Tou WEKA

2T0 apIoTEPO MEPOG TNG €IKOVAG OIAKPIVETAI TO QUAO Twv TreAatwy. MNa 10 deiyua
TTEAQTWV TTOU XPNOIKOTTOINONKE O APIBUOG TWV AVTIPWY UTTEPTEPEI EvavTl autou Twv
yuvaikwv. o ouykekpiyéva o apiBudc Twv avipwyv avépxetal o€ 1212 evw Twv
YUVAQIKWV 0€ 789. ZTn CUVEXEIQ, OTO KEVTPO TNG 080vNG TTAPATNPOUNE TNV KATAVOUA TwV
XPNOTWV o€ KAAOEIG, evw, TEAOG OTO Oei AKPO TNG €IKOVAG TTAPATNPOUNE TNV AVTIOTOIXN
KATtavourn o€ diacTriuata nAIKIwy. Agidel va onUEIWBEl TTWG yia TNV EKTTAIdEUCH TOU
MovTéAou &g xpnoiuoTtroidnkav OAa Ta XaPAKTNPIOTIKA TTapd JOvo 6oa ATav XProiua
(nAIkia, KAdon kal @UAO).

8.1.1MNMapouciaon AmroteAeopdTwy aAyopiBuou Naive Bayes

MpoxwpwvTag, oTnV eKTTAidEUCn Tou POVTEAOU YiveTal apxIKA €1TIAoy Tou aAyopiBuou
Naive Bayes kai akoAouBei n £€€000¢ TNG Epapuoyng.
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=== Run informaticn ===

Scheme: weka.classifiers.bayes.NaiveBayes
Relation: QueryResult
Instances: 2001
Attributes: 3
sex
class
decate
Test mode: split 20.0% train, remainder test

Eikéva 16: NMAnpo@opisg ekTéAeong

To mpwto BApa cival egaywyrn KAtTolwv TTANpo@opiwv ekTEAeong (Eikova 16). Tio
OUYKEKPIPEVA, TO OXAMa Tou aAyopiBuou TTou XpnolipotroirBnke (Naive Bayes oTn
OUYKEKPIPEVN TTEPITITWOTN), TOV APIBUO TWV EYYPAPWYV TTOU dEXOBNKE 0 aAyOpIBUOG WG
gicodo (2001 oT1O0 OUuykekpiyévo TTapddelypa ) Ta Tedia Tng  PAong  TTOU
xpnoigoTtroinénkav (euAo, KAGon Kai nAIKia) Kal TEAOG TO TTOCOCTO ETTi TWV TTEAATWYV TTOU
XPNOIMOTTOINBNKE WG OET EKTTAIOEUONG. ZTO CUYKEKPIPEVO TTAPAdEIYUA XPNOIMOTTOIRONKE
20% Tou O¢iyhaTog, TTOO0O0TO TToU Bewpeital IKkavoTroINTIKG yia Tn dnuioupyia evog
agIOTTIOTOU JOVTEAOU.

MapakdTw, diveTal pia ATTEIKOVION TOU POVTEAOU, PETA TO TTEPOG TNG EKTTAIdEUONG, OF
Mopon Keluévou (Eikdva 17).

Naive Bayes Classifier

Class
Attribute 2 5 3 4 (1] 1 € 7
(0.27) (0.18&6) (0.21) (0.19) {0) (0.08) (0.09) {(Q)
sex
man 351.0 183.0 270.0 218.0 2.0 9&.0 9&6.0 4.0
woman 183.0 136.0 157.0 165.0 1.0 70.0 84.0 1.0
[tetal] 534.0 319.0 427.0 383.0 3.0 166.0 ig0.0 5.0
class
man_twenty 351.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
woman_ fifty i.0 136.0 1.0 1.0 1.0 1.0 1.0 1.0
woman_thirty 1.0 1.0 157.0 1.0 1.0 1.0 1.0 1.0
man_fourty 1.0 1.0 1.0 21s8.0 1.0 1.0 1.0 1.0
man Fifty 1.0 183.0 1.0 i.0 i.0 1.0 1.0 1.0
man thirty i.0 1.0 270.0 1.0 1.0 1.0 1.0 1.0
woman twenty 183.0 1.0 1.0 1.0 1.8 1.0 1.0 1.0
woman fourty 1.0 1.0 1.0 1€5.0 1.0 1.0 1.0 1.0
man_ zero 1.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0
woman_ten 1.0 1.0 1.0 1.0 1.0 70.0 1.0 1.0
man_ten 1.0 1.0 1.0 1.0 1.0 96.0 1.0 1.0
man_SixXty 1.0 1.0 1.0 i.0 1.0 1.0 9&6.0 1.0
woman_SixXty 1.0 i.0 1.0 1.0 1.0 1.0 84.0 1.0
man seventy i.0 1.0 1.0 1.0 1.0 1.0 1.0 4.0
[total] 546.0 331.0 439.0 385.0 15.0 178.0 192.0 17.0

Eikéva 17: ATreik6vVion TOU HOVTEAOU O€ HOPPI) KEINEVOU

ZUPQWVa PE TO POVTEAO TO 27% TOu TTANBuCPOoU (TTEAGTEG TTOU dOBNKAV WG €i00d0G)
dlavuel Tn deuTepn OekaeTia TNG CwNG Tou. To 16% TNV TEPTTTN, TO 21% TNV TpiTn, TO
19% tnv tétapTtn 10 0,08% TNV TTpWTN Kai 10 0.09% Tnv ékTn. EmTrpdoBeTa divovral
KATTOIEG TTANPOYOPIES VI TO TTARBOG TWV AVTPWY KAl TWV YUVAIKWY TTOU BpiokovTal o€
KAOe pia atd T Tapatmmdvw dekaeTieg TNG (wrG TOUG.

MeTa TNV ATTEIKOVION TOU POVTEAOU, EP@AVICETAI N WPA TTOU XPEIACTNKE N €QApuoyn yia
TNV QTTOTiNNGON Tou e TN BorBeia Tou deiyuaTtog SOKIUNG.

=== Evaluation on test split ===

Time taken to test model on training split: 0.0l seconds

Eikéva 18: O xpbévog ekTéAeong Tou aAyopiBuou
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MNa 1 ouykekpipévn ekTéAeon xpelidotnkav, HOAIG, 0,01 deuTtepOAeTITa, WOTE Vva
dokiyaoTei To povTéAo (Eikdva 18).

=== Summary ===

Correctly Classified Instances 1599 99.8751 %
Incorrectly Classified Instances 2 0.1249 3
Kappa statistic 0.9985

Mean absolute error 0.0348

Root mean squared error 0.061¢

Relative absclute error 17.1698 %

Root relative squared error 19.3581 %

Total Number of Instances 1601

Eikéva 19: NMAnpoopieg akpifeiag Tou povréAou

Ev ouvexeia divovtal TTAnpo@opieg yia tnv akpipeia tou aAyopiBuou (Eikova 19). Mo
OUYKEKPIMEVA, N EQAPPOYN TTAPOUCIACEl hia AioTa PE OTATIOTIKA TTOU EVANEPWVOUV YIA
T0 TTOCO0 AKPIBES ATAV TO HOVTEAO TNV TTPORAEWN TNG CWOTAG KAGONG. ZTO TTapAdEIyla,
agou n e@apuoyn diaxwplioe 70 20% Tou Ociyuatog (400 TreAdTEG) amd 1O Ogiyua,
KATNYOpPIOTToiNoE TOug UTTOAOITTOUG XiAloug e€akdaloug évav TTeAdTeg (1601) pe akpipeia
99,8751%. AnAadr poéAig o duo teAdTeg otoug 1601 amoddbnke AGBog kAdon. To
aTroTEAEOUA TOU OAyopiBuou Ba YTTopoUcE va XapaKTnNEIoTEN EEQIPETIKO, yia va eEaxOEi,
OMWG, OTTOIOOATTOTE CUUTTEPACHA Ba TTPETTEI VO OUYKPIOET Kal YE TO OTTOTEAECUA TOU
0euTEPO aAyopibuou (C4.5 BA. TTapdaypago 8.1.2).

TéNog, TapaTtiBetal évag Trivakag ouyxuong r aAAiwg confusion matrix oTov OTT0IO
TTapoucidlovtal avaAuTIKG Ta atToTeAéopaTa KABE KAGONG Kal OTOV OTTOi0 QaiveTal TTola
KAGon Ba €mrpetre va atmodobei Kal TTola atrodoOnKe TEAIKA. 2TOV TTOPAKATW TTIVOKA TNG
eikovag 20 oTtnv TeAeutaia oe€lpd TTPOKUTITEI TTWG Ta U0 A&Bn TOou aAyopiBuou
TTpoépxovTal atrd TNV £BOoun KAACN OTA OTOIXEIA TNG OTToiag 0 aAyopIiBuog aTmédwaoe
AavBaopéva Tnv TpitTn KAGonN.

=== Confusion Matrix ===

a e £ g h <-- classified as
428 0 0 0 0 0 0 0| a=2

0 259 0 0 1] 1] 0 0 | b=35

0 0 335 0 0 1] 0 0| c=3

0 0 0 303 0 0 0 0| d =4

0 0 0 0 0 0 0 0 | e=20

0 0 0 0 0 125 0 0 | £f=1

0 a 0 a 0 0 149 0 | g==6

0 4] 2 0 1] 0 0 0 | h=7

Eikoéva 20: Confusion matrix

8.1.2Mapouciaon AtroTeAeopdTwyY TOU AAyopiOpou C4.5

To WEKA &npioupyei ue Tapoduoio TpOTIO Ta atroTeAETUATA yia Tov aAyopiBuo C4.5. H
dla@opd Twv dUO aAyopiBuwy gival TTWG TO HOVTEAO TTOU ONMPIOUPYEITAI KATA TO TTEPAG
NG dl1adikaoiag atmmd Tov C4.5 €xel TN hopeny evog OEVIpoU Ta QUAAA TOU OTTOIoU
atmmoTeAoUV TIG KAGoeIG Twy TTeAaTwy. Ta dedopéva TTou €10 XBnoav yia Tov aAyopiBuo
Naive Bayes eival koivd pe autd Tou TTapOvTOG OAyopiBuou kKal To OEVIPO TTOU
dnuIoupyeiTal TTapouciddeTal oTnV TTapakAaTw eikéva (Eikéva 21).
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=== Classifier model (full training set) ===

J48 pruned tree

class = man_twenty: 2 (350.0)
class = woman_fifty: S5 (135.0)
class = woman_ thirty: 3 (156.0)
class = man_ fourty: 4 (217.0)
class = man_fifty: 5 (182.0)
class = man_thirty: 3 (269.0)
class = woman_twenty: 2 (182.0)
class = woman fourty: 4 (164.0)
class = man_zero: 0 (1.0)

class = woman _ten: 1 (&69.0)
class = man_ten: 1 (95.0)

class = man_sixty: & (95.0)
class = woman_sixty: € (£3.0)
class = man_ seventy: 7 (3.0)
Number of Leaves : 14
Size of the tree : 15

Eikova 21: To povTéAou Tou aAyopiBuou C4.5 o€ popen Kelppévou

To dévipo dIaBéTel 14 QUAAa OoeC €ival Kal O KAGOEIG OTIG OTToieG dIaUOIPACTNKE TO
Ociyua Twv treAaTwy. O XPOVOG TToU XPEIAOTNKE yia Th dnuioupyia Tou POVTEAOU OE
Olapépel oe oxéon Pe Tov aAyopiBuo Naive Bayes. Npoxwpwvtag oTnv avaAuon Tng
atmmodoong Tou aAyopiBuou diIatmoTwWVoUudE TTwWG 0 C4.5 Cetrepvd Ta, AON ECAIPETIKA,
atmroteAéopata Tou Naive Bayes.

=== Summary ===

Correctly Classified Instances 1601 100 3
Incorrectly Classified Instances 0 0 3
Kappa statistic 1

Mean absoclute error 0

Root mean squared error 0

Relative absclute error 0 %

Root relative squared error 0 3

Total Number of Instances 1601

Eikova 22: AvaAuon Tng amodoong Tou aAyopiBuou C4.5

Mo cuyKekpIPEVa, KaTaPEPVEl JETO OTOV iBI0 XPOVO va ETTITUXEI TO atTOAUTO, dnAadn va
KOTNYOPIOTTOINCEl TOUG TTEAATEG OTIGC OWOTEG KAAoeIg ue 100% emiTuyia (Eikéva 22). Ta
TTapaTravw artroteAéopata  empBePaiwvovtal kalr amd Tov confusion matrix Trou
TTapatifeTal oTnv a1rd KATW €ikéva (Eikdva 23).

=== Confusion Matrix ===

a b c d e ¥, g h <—— classified as
428 0 1] 0 4] 0 4] 0 | a =2

0 259 0 0 4] 1] 0 01 b=25

0 0 335 0 0 0 0 0 | c =3

4] 0 0 303 a 4] a o | d =4

1] 1] 0 1] 4] 4] 4] o | e =0

0 0 0 0 0 125 0 o | £=1

1] 0 1] 0 4] 0 149 o | g =6

4] 1] 0 1] 4] a 4] 2:) h=7

Eikéva 23: Confusion matrix Tou aAyopiBuou C4.5
2UPOWVa PE TOV TTAPOATTAVW TTIVOKA KAl 0€ OUYKPION ME TOV QVTIOTOIXO TTiVOKQ TOU

aAyopiBuou Naive Bayes, dev utmpée kapia amwAeia (AdBog amdédoon kAAong) oe
Kapia atrd TIG KAAOEIG TWV TTEAQTWV.
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8.1.3 AtroteAéopaTa TwV aAyopiOuwy o& TTPOYPAMHATIOTIKO TTEPIBAAAOV

Ta Tmapamdvw  atroteAéopara  Trapoucidlovial  oTn dIETAQy  XPAOTH  TTOU
XPNOoIJoTIoIEiTal yia TNV TTPOROAN Twv €E6O0wvV TOU CUVOAOU TOU OUCTAPATOG. Ta
ATTOTEAEOUATA TTOU TTPOKUTITOUV OEV EiVal CUYKEVTPWTIKA, AAAG ava@EPOVTal O€ £va Kal
Movadiko TTeAATN. H diadikaoia Tng eKTEAEONG TOU aAyopiBuou ekIVA PE TNV ETTIAOYT TOU
povadikoU apiBuou ID Tou TTEAATN TOU NAEKTPOVIKOU KATOOTAMUATOG KAl OTN OUVEXEID TO
ouoTNua EEKIVA va TNV TTapouaciacn OTTwg TTPOKUTITEI ATTO THV TTAPAKATW £lIkova (Eikdva
24).

|:£| Eshop - Recomender System = X

I Enter user ID |201 OK |

|Name and Surname Ntinopoulos Makis |

Classmates

-jweight: 0.62794954
-|weight: 0.62794954
-|weight: 0.62794954

[ul»>]

: 9 -lweight: 0.62794954
- weight: 0.5912617
id: 21}- weight: 0.7466356

Information

- Connecting to database... |
- Database connected!
* Recomender system created
- NaiveBayes classifier created and trained
|* Classification process begins ‘
- Classifying user: Ntinopoulos Makis | id: 201

Eikéva 24: Ep@dvion Tou id, Tou ovOPaTOG KOl TWV XPNOTWV HE id1a TIN KAAdong atrd Tn dietraen

Xpnomn

ApxIkd, pe Baon 1o ID 1TTpocdiopifeTal TO OVOUQ TOU TTEAATN, EVW OTN CUVEXEIQ WUE Evav
atrd Toug Trapatdvw aAyopibuoug Tou atrodidetal N KAGon. ZTn ouvéxela epgavifovTal
OAol o1 XpAoTeG TToU polpalovTtal Tnv idia Ty KAdong pe autév. Me autdv 10 TPOTTO
oAokAnpwveTtal n d1adIKACia KATNYOPIOTTOINONG TOU TTEAATN KAl TO oUCTNUA TTPOXWPA
OTOV UTTOAOYIOHO TWV Bapuv.

8.2 AmoteAéopara YroAoyiopou Bapwv

MNa va mpokuwel n 10 BApog Tou Ceuyapiou {xprioTn-aduoloyiag}, To uttooUCTNUA
AauBavel wg €icodo Tnv £€£000 TOU UTTOOUCTHPATOG TNG KaTtnyoplotroinong. MNa éva
OUYKEKPIPMEVO XPNOTN BPIOKEI TOUG YEITOVEG TOU (TOUG XPNOTEG HE TOUG OTTOIOUG £XOUV
TNV id1a TN KAAoNg) kai utroAoyilel emavaAnmTikd 10 BApog Twv {euyapiwv TOU
OUYKEKPIPMEVOU XPAOTN Kal KABe BabuoAloyiag TTou TTpaydaToTroincav ol yeitoves. lMNa
KABe Ceuydpl LexwploTd, epapudlovTal Kal Ol TPEIC CUVAPTACEIS TTOU TTAPOUCIAcTNKAV
OTO KEPAAQIO 5. Ta aTTOTEAECUATA TOU UTTOCUCTHHATOG EU@QAVICOVTal KATA TNV EKTEAECN
Tou aAyopiBuou ditTAa oTo povadikd aplBud kdbe BaBuoAoyiag. O TPOTTOC EUPAVIONG
TWV ATTOTEAEOUATWY OTN SIETTAQPN TTAPOUCIAZETAlI OTNV TTAPAKATW elkéva (Eikéva 25).
Me KOKKIVO Xpwpa gival Toviouéva 1o id Tou TTEAATN, 0 0TToI0G Ba €ival 0 TEAIKOG BEKTNG
TWV CUCTACEWYV, TO OVOUQ Kal TO £TTIOETO TOU KOBWG Kal n AioTa pe TIg BaBuoAoyieg Twv
TTEAATWYV TOU NAEKTPOVIKOU KATACTIUATOG TTOU £XOUV TV idla TIUA KAGoNG PE TO XprRoTn
auTo.
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|| Eshop - Recomender System = X

| Enter user ID 201 | ‘ oK |

IName and Surname Ntinopoulos Makis I

Classmates

%Id: 1 -jweight: 0.62794954

}id: 3 -|weight: 0.62794954
}id: 4 -lweight: 0.62794954
;id: 9 -|weight: 0.62794954
;id: 16|- weight: 0.5912617
[id: 21| weight: 0.7466356

[l v,\

KH|

Information

[ Connecting to database...

|- Database connected!

1’ Recomender system created

‘ - NaiveBayes classifier created and trained
[* Classification process begins

‘ - Classifying user: Ntinopoulos Makis | id: 201

|
|

1

Eikéva 25: Epgdvion Twy Bapwv kdBe {euyapiol XpRotn-fabuoAoyiag otn dieragn XpRoTn

H €¢odog Tng O1adIKaciag UTTOAOYIOUOU TwV Bapwyv, XPNOIUOTIOIEITAI WG €i0000G TOU
UTTOOUCTHUATOG TNG oUOTAdOTTOINONG.

8.3 TlMapouciaon AtroTeAeouATWYV ZuoTadoTroinong

O1rwg TTPOoKUTITEl ATTO TNV TTAPAKATW €IKOVa (EIKdva 26), n epappoyr, apxIKA TTaPEXE
KATTOIEG TTANPOYOPIEG TTOU APOPOUV TNV EKTEAECN TOU aAyopiBuou. ApxIKA, eugavideTal
TO OVOUQ KaI T OTOIXEIO apXIKOTTOiNONG, TO TTI0 ONPAVTIKO atrd Ta OTToia €ival 0 apIOPOg
TWV OUCTAdWV TToU Ba TTPOKUWOUV KaTd TNV ekTEAEon Tou (-N 2, oTnV TTPWTN CEIPA TNG
€IKOVaG 26). Avaypd@etal, akoua, o apiBud Twv OTOIXEiwv TTOU EUTTAEKOVTAl OTn
ouoTadOoTIoIiNON KAl TEAOG ava@EéPOVTal TA XOPAKTNPIOTIKA Twv BabuoAoyiwv TTou
ouveTéAeoav oTn OIANOPPWON TOU ATTOTEAECHATOG. ZTNV TTIO KATW EKTEAEDT), TA OTOIXEIA
TTou xpnolgotmoidnkav nArav 198 o¢ apiBud, &vw, Ta XAPOAKTNPIOTIKA TTOU
XpnoigoTtroinénkav ATav o0 PJovadikog aplBuog NG BabuoAloyiag Twv XpnoTwy Kal TO
Bapog Tou (weight) pe Bdon To OTTOIO TTPAYHATOTTOINONKE N CUCTADOTTOINOT).

=== Run information ===

Scheme: weka.clusterers.EM -I 100 -N 2 -X 10 -max -1 -1ll-cv 1.0E-6é -1ll-iter 1.0E-6 -M 1.0E-6 -K 10 -num-slots 1 -5 100
Relation: QueryResult
Instances: 198
Attributes: 2
classmate_id
weight
Test mode: evaluate on training data

Eikéva 26: NMAnpogopieg ekTéAeong Tou alyopibpuou EM

2Tn OUVEXEID, 1 EQAPMOYN EKTUTTWVEI OE MOPEPH KEIMEVOU TO HOVTEAO TTOU
onuioupyndnke (Eikdva 27), arrd 1o OTToio uTTopouv va €axBouv TTANPOQYopiEg OTTWGS O
MEOCOG OpOG TWV Bapwyv o€ KABE oudda A TO TTOCOOTO TWV OTOIXEIWV TTOU AVAKOUV O€
KAO¢ pia atrd TIC ouaTAdEC QUTEG.
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=== (Clustering model (full training set) ===

EM
Number of clusters: 2
Number of iterations performed: 100
Cluster
Attribute 0 2§
(0.42) (0.58)
classmate_id
mean 1563.5441 547.3629
std. dev. 250.0456 368.2308
weight
mean 0.6363 0.6471
std. dev. 0.08é 0.055
Time taken to build model (full training data) : 0.02 seconds

Eikova 27: To povtéAo Kal 0 Xxpovog dnuioupyiag Tou atro Tov ahyoépifuo Expectation

Maximization

TENOG, TTPOCQPEPOVTAI TTEPICTOTEPES TTANPOPOPIEG OXETIKA PE TOV APIBUS TwV OTOIXEIWV
TTOU TTEPIEXOVTAI O€ KABE ouoTdda padi pe Tn AoyapiBuikr moavogdveia (log likelihood)
TTOU AEITOUPYEI WG KATWEAI yIa TNV €TTIAOYR TG CUOTADAG.

=== Model and evaluation on training set ===
Clustered Instances

0 83 ( 42%)

Log likelihood: -6.408677
Eikéva 28: AtroTeAéOopaTA ATTOTIMNONG HOVTEAOU cuoTaSOTTOIONG

21NV mapatravw eikova (Eikéva 28), o apiBuog tou log likelihood eivar apvnTikdg. H 1o
TAvw TTapaTthpnon civar amoAuta Aoyikfp KaBwg ava@épetal oTto AoydpiBuo Tng
mOavoeTNTAg Kal OX1 oTNV KoIvr TBavoTnTa TTou Traipvel Tiuég oto [0,1].

8.4 Mapouciaon EE6dwv ZuoTApATOG

MNa TN PEAETN TNG OUUTTEPIPOPAS TOU CUCTANATOC OnuioupyAbnkav 3 dIaQOPETIKA
ogvaplia, Ta oTToia dla@éPouV PETAEU TOUG OTOV TPOTTO UTTOAOYICUOU Twv Bapwv. o
OUYKEKPIPEVA, XpnaiuoTroindnkav ol egicowaoelg 9, 10 kar 11 TTOU TTAPOUCIACTNKAV GTO
KegpdAaio 5 yia Tov uttoAoyiopd Tou BApoug TNG NAIKIAG, TNG YEWYPAPIKAGS BEoNG Kal Tou
xpovou pe a=0,3, B=0,6, y=0,05. To onueio, duwg, oTo oTToI0 dlagépel KABE oevapio
gival n ouvelopopd kKABe evog amd Ta TTapatrdvw Bdpn oTov UTTOAOYIoCHOU TOu
OUVOAIKOU Bdapoug Kal yia Tnv okpiBeia o1 apiBuoi K, A kar g TG €giowong 12 Tou
Kegpahaiou 5. O dIa@opeTIKOG UTTOAOYIOUOG TOU GUVOAIKOU BApoug onuaivel SIaQOPETIKA
Bapn vyia idia Ceuydpia BabuoAloyiag-xpnotn (ammd oevdaplo o oevAaplo), TTou odnyei o€
O10QOPETIKA ouaTadOTToINCN Kal TEAIKA O€ dlagopoTToinuévn AioTa CUCTACEWV.
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To TpwTo cevdpIio AauBdavel utTown Tou POvVO TNV ToTToBETia yia TN dIauOPPWarn Tou
Bapoug. ‘ETol, o1 BaBuoAoyieg TTou TTpayPaTOTToINONKAV HAKPUTEPO ATTO TO KATWEAI TTOU
Bétel n ouvdaptnon locSim (e€iowon 10) autopdtwg Aaupdavouv Bdapog pndEy,
katatdooovTtal oto cluster 1 kai ayvoouvtal. Aé tnv GAANn TTAEupd, ol BaBuoloyicg ol
OTTOiOI BpiCKOVTAI EVTOG TNG AKTIVAG TTOU OPICel TO KATW®AI, diaywvifovtal Kal avaloya
TO TTOIOG €ival TTI0 KOVTA oTov TTEAATN (CuvettayeTal HEYaAUTEPO BApPOog) Kepdifouv pia
B8éon otn cuoTdda uwnAou evaIaPEPOVTOG.

270 OeUTEPO OEVAPIO, TO Hiyua TWV XAPAKTNPIOTIKWY aAAACEl, KOBWGS N YEwypaQIKr B€on
dlapopewvel T0 80% TOU BApoug, N nAIkia To 10% kal 0 Xpdvog 1o uTToAoITTO 10%. Edw
TTOPATNPEITAI Yio augnon Tou aplBPoU TwV HAKPIVWV (0€ OXEOn PE TO XPHOTN TTOU
OéxeTal  OUOTAOEIG) PaBuoAoyoewv TIOU  €I0€pYXOvVTal  OTn  OouoTAda  uywnAou
evola@épovtog. O1 BabuoAoynoeig TTou TTpayhaToTroIOnkav TToOAU Kovid oTn Béon Tou
XPNnoTn, PBéPaia, ouvexiCouv va €xXouv ToV TIPWTO AOGYyo OTn OIANOPPWON TwV
TTPOBAEWEWYV. XapaKTNPIoTIKO autoU Tou ogvapiou gival n dlelpuvon TNG akTivag otnv
oTToia €xouv TTpayuatoTroindei oI BaBuoAoyACEIC TTOU avAKOUV OTn ouoTada uywnAou
EVOIO@EPOVTOG.

210 TpiTO oevdplo, To BAapog utroloyifeTal kKatd 50% atrd TN yewypa@iky Béon Tou
TENATN, o€ TooooTd 20% amd v nAkia Tou kai 30% amd 1O Xpdvo TIOU
TTpaydaTotroinenkav o1 Babpoloynoels. Auté onuaivel, TTPOKTIKA, TTwWG WTTOpPoUV va
eMAeyoUv BaBuoAoyieg TTeEAATWV 01 OTToiEC dev TTpayuaToTToINONKaV TOC00 KOVTA OTO
XPAoTn, Ouwg, o PaBuoAoyntrg, TMOaAvOTATA, £XEI TTapOuoIa nAIKia 3 0 XPOVOG TNG
BaBuoAoyiag eival oxeTIKA KovTivog. Me o ammAd Adyia, 1o €06a@og TTou XAvel O
BaBuoAoyntrig woTe va e1I0€ABel n BaBuoAoyia Tou oTn cuoTAdA UYNAOU evOIOPEPOVTOG,
avaTtAnpwveTal €ite atrd TNV nNAIKia Tou (KOVTIVI] JE QUTH TOU XPROTN) €iTE ATTO TN
XPOVIKH OTIYMr] TTou BaBuoAdynoe, €ite kal atrd 1a OUO padi.

8.4.1MpwrTto oevapio ( p=1, A=0, k=0)

MNa 1o TpwTO CoEVAPIO, avTikabioTavTtal, oTnv £gicwaon 12 Tou kepaAaiou 5, ol apiBuoi 1,
0, 0 orn 6éon Twv M, A kKal K avriotoixa. Autd, TIPAKTIKA, onuaivel 0TI yla Tov
UTTOAOYIONO TOU CUVOAIKOU BApoug, ayvoeital TOoo n TIPR Tou Bdpoug TnG nAIKiag, 6co
KAl QUTH TOU XpOvou. ZUP@wva, AoIttdv, he Tn ouvaptnon locSim (E¢icowaon 10), n otroia
€ival N JovadIKr) TTOU CUVEICQPEPEL, Kal JE TO B TTOU €TIAEXONKE, N TIUA TNG TOTTOBETIAg
pnodeviCeTanl 1 TEivel TTPOG TO PNOEV yia dla@OopPa UEYOAUTEPN TWV EKATO XIAIOPETPWV.
AnAadn, kGBe BabuoAoyia TTou BPIioKETAI EVTOG TNG AKTIVAG TWV KATO XINIOUETPWY ATTO
TO XpPrjoTn, Tou Ba yivel 6€KTNG TwV ouoTAcEwWyV, UTTOoPEI va Bpedei ye OXETIKA PeEyAAn
mOavoeTNTA 0T CUCTAdA UWNAOU €VOIA@PEPOVTOG KAl VA TTPOCQPEPEI OTOV UTTOAOYIOHO
Twv TTPORBAEWewV. AvtioTpo@a, av KaTTola BaBuoloyia Bpioketal £€€w atmmd Tnv akTiva
TWV €KATO XINOUETPWY TOTE AvATTOPEUKTA TO BAPOG Tou euyapiou TNG YE Tov TTEAATN Ba
gival undév (ouoTdda xaunAou evolaPEPOVTOG), ME OTTOTEAECUA Va ayvonoEi.

Ta amoteAéopata Tou oevapiou 3 yia TIG TEVTE TOTTOBECieg TTapoucialovral oTnv
TTapakdaTw eikéva (Eikéva 29).
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8¢on A

Rating Prediction => Item:50, Count Ratings: 17, Prediction: 4.8235
Rating Prediction => Item:98, Count Ratings: 12, Prediction: 4.5833
Rating Prediction => Item:79, Count Ratings: 11, Prediction: 4.5455
Rating Prediction => Item:174, Count Ratings: 14, Prediction: 4.4286

8¢on B
Rating Prediction => Item:127, Count Ratings: 13, Prediction: 4.6154
Rating Prediction => Item:174, Count Ratings: 15, Prediction: 4.6
Rating Prediction => Item:50, Count Ratings: 14, Prediction: 4
Rating Prediction => Item:79, Count Ratings: 12, Prediction: 4.25

8ton T

Rating Prediction => Item:98, Count Ratings: 12, Prediction: 4.3333

Rating Prediction => Item:174, Count Ratings: 18, Prediction: 4.2778
Rating Prediction => Item:50, Count Ratings: 13, Prediction: 4.1538

Rating Prediction => Item:172, Count Ratings: 16, Prediction: 4.125

8éon A

Rating Prediction => Item:150, Count Ratings: 13, Prediction: 4.4615
Rating Prediction => Item:96, Count Ratings: 15, Prediction: 4.4
Rating Prediction => Item:50, Count Ratings: 17, Prediction: 4.2941
Rating Prediction => Item:181, Count Ratings: 12, Prediction: 4.25

—

8¢on E
Rating Prediction => Item:313, Count Ratings: 11, Prediction: 4.5455
Rating Prediction => Item:50, Count Ratings: 13, Prediction: 4.3846
Rating Prediction => Item:176, Count Ratings: 12, Prediction: 4.25

Rating Prediction => Item:237, Count Ratings: 12, Prediction: 4.1667

Eik6éva 29: ATroTeAéopaTA GAYOPiBUOU YIO TO TIPWTO OEVAPIO EKTEAEONG

H ¢€0d0o¢ Tou ouaTtriuatog TTepIAapPBAvel, eKTOC atrd To JEGO OPOo Twv BaBuoAoyiwyv TTou
AauBavovrtal uttown oTtnv TPORAewn (Prediction), To TTARB0G Toug (count ratings) Kabwg
kai 70 ID Tou Tpoidvtog (Item). Edw a&ifel va onueiwbei TTwG o1 TTPORAEWEIC
TagivopouvTtal, apxikd, ge Baon Tnv TIPA TNG BaBuoAoyiag Kal 0Tn CUVEXEIa PE BAon TO
TTARBo¢ Twv Babuoloyiwv (ratings) Tmou cuvéBaAlav oTtn dlaudépewaon TNG TIWAG TOUG.
AUTO onuaivel TTWG av UTTAPXOUV TTEVTE TTPOIOVTA TTPOG cuoTaoh Kal €xouv OAa Tnyv idia
BaBuoAoyia, TTpoTEPAIOTATA YIO TO CUCTNPO €XOUV TA TTPOIOGVTA HPE TO MEYOAUTEPO
TTARB0¢ cuuBaAAOuEVWY BaBuoAoyiwy (count rating).

MapatnpwvTag TTIo TTPOCEKTIKA TA ATTOTEAEOUATA TNG €IKOVAG 29 yIa TO TTPWTO OEVAPIO
MTTOPEI EUKOAQ va dIOTTIOTWOEI TTWG N oUCTACN KATTOIWV TTPOIOVTWY eTTavaAapBAaveTal.
MNa mapddeiypa, otn B6on A Tpia amd Ta TEOOEPA TTPOIOVIA TTOU CUCTHVOVTAI, Eival
KOIvd JE auTd TnG AioTag cuotdoswyv TG Béong B (ID 50, 79 kai 174). Zuveyifovtag,
atd ™ 6éon B otn Béon I uttdpyxel emavaAnyn Twv cUCOTACEWYV Yia Ta TTpoidvta e ID
174 kau 50. To idlo cupBaivel Kal yia Ta Ceuydpia Twv ETTOPEVWY BECEWV.

O Abyog yia Tov oTroio cupBaivel auTh n eTavaAnwn ocuoTdoewyv o€ OUO KOVTIVEC BETEIS
gival n aAAnAokaAuwn Tou xwpou (ue akTiva TTEPiTTOU 100 XINIOUETPWY) TTOU dNUIoUPYEI
TO KATW@AI TNG oUVAPTNONGS BAPOUC TNS YEWYPAPIKNS BEonc. H aAAnAokdAuwn @aiveTal
YPOUMOOKIAoMEVN oTnV TTapakaTw eikéva (Eikdva 30). Méoa o1o xwpo autd Exouv
TTpaypaTotroindei BaBuoAoyAoeic o1 oTToie¢ ouuBaAAouv aTn dlIaudPPWAON TWV TIHWV
Twv TTPoRAEWewyv 1600 yia TN Béon A 6co Kai yia Tn 6éon B.
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Eikova 30: O xwpog 1Tou opidel To KATW@AI TNG ouvdpTnong locSim

O o Tévw 1I0XUPIoUOG, atTodEIKVUETAl ATTO TO XAPTN TwV B€aewv Twv BabuoAoyiwy yia
10 TTPOIdV pe ID 50 yia Tn 6€on A, o oTToiog TTapoucidleTal otnv eikéva 31 o€ avTioTolxia
ME TOV XAPTN UE TO XAPTN yia Tn B€on B Tng eikévag 32.

avoc

. it L P ‘; 0 Ry f
A
-_am - — )

Eikéova 31: XdpTtng BaduoAoyiwy yia 1o poiov pe id 50 otn 0éon A

Otmrwg gaivetal ammd ¢ eikéva (Eikéva 31) ol ouvoAlika 17 BaBuoAoyieg (Me y€oo 6po
4,8236) TrepikAeioviar og €va vontd TTAPOAANAGYpaAPpo To OToio €xel SI00TAOEIG
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(174,28*167,97)km. O1 B€o€ig Twv BaBuOAOYILV AvATTOPIOTAVTAI PME £va KOKKIVO OEiKTN,
EVW N BEon Tou XprioTn TTOPOUCIACETAI PE Mia KOKKIVN TEAEIA.
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Eikéva 32: XdpTtng Baduoloyiwv yia 1o wpoiodv ue id 50 otn 8éon B

MpoxwpwvTtag otn Béon B, yia Tnv TpoRAewn cuvelcépepav 14 BaBuoAoyieg, ol BEoEIg
TWV OTToiwV TTapouaciddovtal oTto XAapTtn NG €ikévag 32. lMepikAgiovral o€ éva vonto
TTapaAAnNAGypauuo e diactaoelg (157,59*158,3)km evw n 0€on Tou XpPAOTN
TTAPOUCIACETAl KAl TTAAI HE TNV KOKKIVN TEAEIQ TTEPITTIOU OTO KEVTPO TNG EIKOVAG. 2ZTOUG
OUO XApTEG, €XOUV onuelwBEl pe 1O ID Kal TNV TIUA TOug oI BaBUOAOYAOEIG TTOU Eival
KOIVEG yia TIG dUo Béoeig. Mo ouykekpiuéva, ol Babuoloyieg auTég eival o1 9384, 66503,
96444, 87568, 35970 ka1 n 26969. H yewypa@ikr) BEon oTnV OTToia TTpayuaToTToIdnkav
Bpioketal péoa ota Opia TNG TEPIOXAS AAANAOKGAuWNG, TTOU TTAPOUCIACTNKE OTNV
eikéva 30. H Trapatmmdvw mTapathpnon, €Enyei To AOyo yia ToV OTT0i0 0 XpHoTng AauBAavel
AioTa cuoTdoewyv Pe KOIVA TTPOoIOVTa 0€ BUO KOVTIVEG BEDEIC.

O1wg, dpwg, TTPOKUTITElI aTTd TIG OUCTACEIG TOU OUOTANOTOG (Eikéva 29), To TTpoidv pe
ID 50 etravep@aviletal atnv €000 Tou yia Tn 6éon . Me oko1rd va ammodeixBei o TOTKOG
XOPAKTAPAG TWV OUCTACEWV TTapatiOevral otnv €ikéva 33 0 XApTng Twv Baduoloyiwyv
NG GUOTAdAG uYnAoU evila@EPOVTOG yia TIG Béoeic A kai [ Tou v Adyw TTpOoidvTOoC.
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Eikéva 33: XdpTtng BaduoAoyiwyv Tou cupfdAAouv otnv TpoRAsywn Tou mpoidvrtog (ID 50) yia Tig

Oéoeigc Akai T

OTmwg mpokUTITEl aTTd TO XAPTn TNG €ikovag (Eikéva 33) dev utTdpXOuv KOIVEG
BaBuoAoyieg oTIG 2 TTEPIOXES. AUTO ONUAIVEI TTWG N ETTAVEUPAVION TOU TTPOIOVTOG OTIG
OUOTAOEIG OPEIAETAI ATTOKAEIOTIKA Kal HOVO OTIC TTOAU KOAEC PaBUOAOYACEIC TTOU EXEl
ATTOOTIACEl KOVTA OTIG 2 TTEPIOXEG TTOU MEAETHONKavV. Koivad atmoteAéopaTta AapBavoupe
Kal yia Tnv 6éon A, TnG oTtroiag, o XapTng Twv BaduoAoyiwy Twv TTPoRAEWewWV TNS AioTag

OUCTACEWV TTapoucIadeTal oTnv eikéva 34.

2TO TTPWTO KOPUATI TNG €IkOvag (TTdvw apioTepd) eugavifovtal ol BaBuoAoynoeig Tou
TTpoIdvTog pe ID 50. AuTEQ ekTeivovTal o€ pia TTEPIOXN €UPOoUG 167x127 XINOPETPWY Kal
BpiokovTal OAEC eviOC TNG AKTIVOG TTOU dnuIoupyei To KaTtw@AI TNG ouvdptnong locSim.
Ouoiwg, 010 BeUTEPO KOUMATI (TTAVw Oe€IA) o1 BaBuoAoyieg Tou TTpoidvTog pe ID 96, oTo
TPiITO (KATW apioTePd) Tou Trpoidviog pe ID 150 kai oto TéTapTO (KATW O€EEIA) TOU

TTpoiévTog pe ID 174.
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Eikova 34: XdpTng BabuoAoyiwyv Twv cuoTACEWwYV yia Tn 8éon A

Ta oToixeia NG dlaoTmopds Twv Pabuoloyiwv yupw ammd TO XPAOTN CUMTTITITOUV
ATTOAUTA PE TO AVAPEVOUEVO ATTOTEAEOUA, TTOU DIOUOPPWVEI N ouvapTnon Tou Bapoug
YEWYPOAQPIKAG B€0onG. Zuptrepacpatiké, AOyw TnG OUVEICPOPAS MOVO TOU TTAPATTAVW
XOPAKTNPIOTIKOU OTOV UTTOAOYIONG TOUu OUVOAIKOU [Bdpoug, ol PaBuoAoyieg TTOU
Olauop@wvouv TIC TTPORAEWEIC (KOl WETETTEITA TIC OUCTACEIG) TTEPIKAgiovTal O€ pia
OXETIKA MIKPR OKTiva yupw atmd 10 Xpnotn. Ta mpoidévia 1Tou cuoThivovtal, AoITTév,
QVTITTPOOWTIEUOUV  TIC avd TOTTOUG TIPOTIMNACEIS Twv  PaBuoAoyntwyv  (TOTTIKOG
XOPAKTHPAG TNG oUCTAONG).

8.4.2 AeUtepo oevapio (u=0.8, A=0.1, k=0.1)

MNa TNV eKTEAEON TOU OEUTEPOU OEVApPioU BewpouuE TIG idIEC TINES TWV PETABANTWY a, B
Kal 'y, Twv gglowoewyv 9,10 kai 11, 6TTwg auTég opioTnKav atmd 1o TTPONYOUUEVO OEVAPIO
NG TTapaypdeou 8.4.1. Autd Tou aAAddel gival TO Piyda TNG ouveEICPOPAS TwV Bapwy,
OTTWG auTd opicetal atmo Tnv egiowon 12. Mo cuykekpipéva, ol HETABANTEC K, A Kal p
Traipvouv TIG TINEG 0.1, 0.1 kan 0.8 avrioToixa. To Tapatrédvw onuaivel TTWG PEIWVETAI N
€l0Qopd NG yewypagikAg Béoeig 010 80% Tou ocuvoAikou Bdpoug, evw TauTdxpova
augdvetar To TTOOOOTO TOUu XpOvou Kal TNG nAkiag Tou BaBuoAoynth. Eivar &lo
ava@opds TTwg, NN, atrd TNV KATNYOPIOTTOINCN TOU XPAHOTN TO €UPOG TwV NAIKIWV €XEI
MEIWBEI og TTEPIOdO piag dekaETIAG TTPAYMA TTOU 0dNYEel PeE PEYAAN TTIBavOTNTA OE [N
MNBeVIKG BAPOog NAIKIag (OTTWG TTPOKUTITEN aTTd TNV TIUA TNG ouvdapTnong ageSim PETA
TOV TTPOC0dIoPIouS TNG METABANTAG a). MNa TTapddeiyua, €0TwW OTI CUYKPIVOVTAI Ol NAIKIEG
€VOG Ceuyapiou TTeAATN-BabpoloynTh. To KATW@AI TO OTT0iI0 0pilel N cuvapTnon ageSim
pe a=0,3 cival TepiTrou Ta 10 déka xpodvia diapopds. Epdoov atrd TV KATnyoploTToinon
N MEYIOTN dla@opd PETALU Twv NAIKIWYV Tou Ceuyapiou gival Ta 10 xpdvia, Pe PEYAAN
mOavoeTnTa N TIWA TG ouvdapTnong Ba cival un undevikr. Av Kai n Ty Tou Bdpoug TTou
Ba TmpokUwel ouvelopépel Povo katd 10% oT1O0 oUvoAo, PaBuoloynoeig TTou
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TTPOAYMATOTIOINONKAY O€ MOKPIVEG OTTOOTACEIS 11 O TTANIOTEPN nuEPoMnvia Ba
pTTOpOoUCav va eTTW@PEANBOUV Kal va eI0€ABouv 0T ouoTada uywnAou evOlaPEPOVTOG.
To idlo Ba ptTopouce va cupPBei oe PaBuoAoyAoEIg TTOU €yivav TTOAU TTPOo@ATA, AAAG,
0¢ TIOAU pakpivry atrdéotacn amo Tov TTEAATN, AOyw TnG augnuévng TIWAG TNG
ouvapTtnong timeSim.

H mapamdvw TTapatrpnon ATTOTUTTWVETAI KOl OTa OTTOTEAéOPATa TOUu aAyopiBuou.
AnAadri, OTO OUYKEKPINEVO OeEVAPIO  TTAPATNEOUVTAI  OTn  OuoTdda  uywnAou
evOIOQEPOVTOG PaBUOAOYIEG OI OTTOIEG ePEUyouv aTTO  TA OTEVA Opla TTou BETEl N
ouvaptnon locSim. Adyw, OPwG, TOU MPIKPOU TTOOOOTOU HPE TO OTTOIO OUVEICQEPOUV
NAIKia kai xpévog (ouvoAikd 20%), n TTAciowneia Twv Babuoloyrioewyv evroTideTal,
OTTWG KAl OTO TTPONYOUUEVO OEVAPIO OE MIKPH XINIOPETPIKN) a1TdoTA0N ATTO TO XPNOTN
TTOU OEXETAI TIG OUOTACEIS. Ta atroTEAEOUATA TOU aAyopiBuou TTapouciddovTal oTnV atTo
KATw €Ikova (BA. Eikéva 35).

8éon A

Rating Prediction => Item:50, Count Ratings: 7, Prediction: 4.8571

Rating Prediction => Item:258, Count Ratings: 6, Prediction: 4.1667

Rating Prediction => Item:7, Count Ratings: 6, Prediction: 3.5

Rating Prediction => Item:117, Count Ratings: 7, Prediction: 3.4286

8&¢on B

Rating Prediction => Item:50, Count Ratings: 7, Prediction: 4.5714
Rating Prediction => Item:100, Count Ratings: 9, Prediction: 4.2222
Rating Prediction => Item:288, Count Ratings: 8, Prediction: 4.0
Rating Prediction => Item:268, Count Ratings: 6, Prediction: 4.0

8éon T

Rating Prediction => Item:174, Count Ratings: 6, Prediction: 4.8333
Rating Prediction => Item:96, Count Ratings: 6, Prediction: 4.3333
Rating Prediction => Item:313, Count Ratings: 6, Prediction: 4.1667
Rating Prediction => Item:288, Count Ratings: 6, Prediction: 4.1667

8&éon A
Rating Prediction => Item:50, Count Ratings: 7, Prediction: 4.1429%
Rating Prediction => Item:313, Count Ratings: 7, Prediction: 4.1429%
Rating Prediction => Item:181, Count Ratings: 8, Prediction: 4.125
Rating Prediction => Item:315, Count Ratings: 6, Prediction: 4

o

8&éon E

Rating Prediction => Item:176, Count Ratings: 6, Prediction: 4.5
Rating Prediction => Item:313, Count Ratings: 10, Prediction: 4.4
Rating Prediction => Item:1, Count Ratings: 6, Prediction: 3.8333
Rating Prediction => Item:100, Count Ratings: 8, Prediction: 3.125

Eikéva 35: AtroteAéoparta aAyopiBuou yia 1o deUTepo GEVAPIO EKTEAEONG

MapaTnpwvTag TIC CUCTACEIG TOU aAyopiBuou diaTTIoTWVETAl N UTTAPEN Hiag ouoxETIoNg
METAEU TOug. 2Tn B€on A kal B 0 xpriotng Aaupdvel wg cuoTtaon 1o TTpoiév pe ID 50 To
oTroio eu@avifetalr kar otn 0éon A. Aut) n €mavaAnyn Ba ptropouce va o@eileTal o€
TpEig Adyoug. O TTpwToG €ival n UTTapEn TTOAAWY uWnAwv BaBuoAoyiwv Tou TTPOIOVTOG
yUpw atrd 1o XPAOTN Ol OTTOIEG EI0EPXOVTAl OTN CUCTAdA uYWnAOU €VOIQPEPOVTOG AOYW
TNG UWNARG TINAG Tou BApoug yewypa@ikng B€oclg. O deUTEPOG eival TTWG 0€ DITTAAVEG
Béocig, 6TTwg eival n Béon A kai B o1 dUo xprioTeg Ba ptropoucav va uoipdalovral idleg
BaBuoAoyieg Aoyw NG aAAnAoKkGAUWNG Twv dUO XWpwvV TTou opilel n ouvapTtnon locSim.
O Tpitog €ivar n UtTapén otn ocuoTdda uywnAolu evdlaPEPOvToS PabuoAoynoeig TTou
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eIoNABav o€ aut AOyw Tng TIUAG €iTe TOu PBApoug xpovou eite Tou Bapoug nAikiag. Ol
BaBuoAoynoeig autég Ba utTopoucav va €TnEeAlouv TIG TTPOPRAEWEIG, avaAoya HUE TOV
avTaywviouo TTou dEXovTal atro AAAEG, yia OTTOIOONTTOTE YEWYPAQIKN BEon.

‘Eva XapokTnpIoTIKO TTapddelypa ouoTaong Tou OeUTEPOU CEVAPIOU gival autd TnG
ouoTtaong Tou Tipoidvtog pe ID 288 otn Béon . O1 BaBuoAoynioeig Tou Tn
dlapop@wvouy (Tnv TTPORAswn Babuoloyiag) TTapouaidlovtal oTo XApTn TNG €ikévag 36.
O meAdTng TTOU OEXETAI TIGC CUCTACEIG QvATTIAPIOTATAI PE TNV KOKKIVN TEAEIQ Kal yupw
atroé AQUTOV CNMPEIWVETAI JE €EVAG KOKKIVOG KUKAOG, EKTOG TOU OTTOiou, N TIUr Tou BApoug
TNG CUVAPTNONG YEWYPAPIKNAG BEONG Eival INOEVIKT).
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Eikéva 36: O1 BaBuoAoyieg mou Siapopewvouv Tnv TpoRAsywn BaduoAoyiag Tou Trpoidvrog 288

H mpdéBAewn TG BaBuoAoyiag diapopuvetal atrd 6 cuvoAIKA BaBuoAoynoElg, 3 K Twv
oTToiwV PBpiokovTal evidg Tou KUKAOU, evw o1 UTTOAOITTEG BpiokovTal o€ amméoTacn Avw
Twv 100 xIAlopéTpwy. OTTWG €ival AoyIKO, ol BaBuoAoynoeig evidg Tou KUKAoU €101 ABav
oTn ouoTada uwnAou evila@EPOVTOS AOYW TNG UWNANG TIMAS TOU BAPOUC YEWYPAPIKAG
Béong. MNa mig ummdAoireg 3, Ba pTTOopoUCAPE va UTTOBECOUUE TTWG N €iI0000G TOUG
o@eikeTal €ite oTNV NAIKia Tou BaBpoAoynTr| (MIKPr dla@opd nAIKiag pe Tov TTEAATN), €iTe
otV TTPOCQATN TIPAYUATOTTOINCN TOUG, XWPIC va datrokAgiovTal Quoikd Kal o dUo
TEPITTTWOEIG. [TpAyPaTI, EPEUVWVTAG TA AITIA TNG €10000U TOUG OTN CUCTAdA uynAou
evOIOQEPOVTOG, OIOTTIOTWVETAI TTWG O PaBuoAoyntg TTou BpiokeTal 579 XINIGUETPA
Mokpid (Nopog HpakAciou KpAtng), éxel diagopd nAikiag, HOANIG, 2 WrVeEG evw O
BaBuoAoyntig tou PBpioketar ota 355 xIANIGueTpa, 7 uAveg. EmmTpooBeTa, o duo
BaBuoAoyieg TpayuatoTroiOnkav 1 pyriva Tpiv TNV €€aywyrn Twv cuoTacewy. 'ETol, evw
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TO BAPOG TNG YEWYPAPIKAG Tou B€ong eival oiyoupa MPNOEVIKO, KATAPEPVOUV va
eTnpedoouv TNV TTPORAEWn HECW Twv Bapwy Xpdvou Kal nAIKiag.

Ta TTapatTdvw XapaKTNPIoTIKA AatravTwvTal o€ OAEG TIG BaBuoAoyicg TTou dIaPOPPUVOUV
TIC TTPOBAEWEIC Tou BeUTEPOU Oevapiou. ZTnv elkova 37, trapoucidlovtal GAAa duo
TTapadeiyuata yia ta Tpoidvta ye ID 181 kai 335. Mo cuykekpiyéva, n TTAEIopn@ia Twv
BaBuoAoyiwv 1ToU CUPBAAAOUV OTIGC TTPORAEWEIC evToTTi(eTal TTOAU KOVTA OTO XPAOTN,
EVW QVTIBETA £va PIKPOTEPO TTOCOOTO PBPIioKETAlI DIOCTTOPHEVO O€ POKPIVA ChEia Tou
Xaptn. AuTéG eival o1 BaBuoAoyie¢ o1 oTtroieg €ionABav oTn ouoTdada uywnAou
EVOIOQPEPOVTOG PE MN YEWYPAPIKA KPITAPIA.
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Eikéva 37: Xdaptng BaduoAoyiwyv Trou diapop@wvouv TiG TTPoBAEYEIG TwV TTPOIOVTWY ue ID 181
(apioTepd) kai 335 (6€§1d) yia Tn Béon A.

Me Bdon Ta TTapatmmdvw OTTOTEAECOUATA, N TTIO OUCIACTIKY TTAPATAENON YIa TO Hiyha
uUTTOAOYIOMOU TOu [BdApoug Tou OeUTEPOU Oevapiou €ival n  ameAeubépwon Tou
ouoTuartog TPORAewns amd tnv akTtiva Twv 100 xIAlopéTpwy. AuTh €ixe TTaparnpenOei
OTO TTPWTO OEVAPIO, Adyw TNG PN XPNOIWOTToIiNONG Tou XPpOvou Twv BaBuoAoyriocwy Kai
NG nAKiag Tou BaBuoAoynT oTov KOBOPIOHO Tou OUVOAIKOU Bdapous. Ta yewypaikd
Opla TwV OUCTACEWV TOu oOevapiou dev eival, T600 auoTnpd, ME TNV €vvola OT
BaBuoAoynoeig atmrd otroIodNTTOTE PNEPOG TOU XAPTN Ba pTTopolcav va ETTNPEEACOUV TIG
TTPOBAEWEIC. AV KOl TO TTOCOOTO TWV TTIO PAKPIVWY PaBuoAoyiwy gival HIKPOTEPO OE
oxéon MeE autd Twv KOVTIVOTEPWY, Ba ptTopoucav va dlaPopPuoouV Tnv £€£000 TOou
OUOTHUATOG EITE ATTOKAEIOVTAG £va TTPOIOV €iTE TTPINOSOTWVTAG TO.

8.4.3Tpito ogvapio (u=0.5, A=0.3,k=0.2)

2UPQWVA JE TO TPITO OEVAPIO, TO HiyHa TOU UTTOAOYIOUOU Tou Bdpoug Twv BaBuoAoyiwy
dlapopwvetal wg €ENG: To 50% ogeileTal oTnv TIPA TG ouvapTnong locSim kai kar’
ETTEKTAON OTN Yewypaikr) 6éon 1Tou £Aafe Xxwpa n BaBuoAdynon, 1o 30% oTO XPOVO
Kard Tov omroio €yive n BabuoAdynon kai katd 20% oTtnv nAikia Tou XpnoTtn TTou
BaBuoAdynoe (diapopd nAikiag pe Tov TTEAATN TTOU Ba dexTeil TIC cUOTACEIG). To KOIVO JE
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T ATTOTEAEOUATA TOU TTPONYOUPEVOU Oevapiou eival TTwg o1 Babpoloyieg dev gival
TTEPIOPIOPEVEG O€ KATTOIO YEWYPAPIKA TTEPIOXN. O TNV akpifeia, 600 TO TTOOOOTO PE TO
oTToi0  OUPBAGAAOUV N nAIKiIa KAl O XPOVOG HEYOAWVEl, TOOO n dlaoTopd TWV
BaBuoloyiwv oT10 XapTn emekTeivetal. O1 BabuoAoynoeic TTou dIAPOPPUWVOUV  TIG
TTPORBAEYEIG KAl KAT' ETTEKTACN O CUCTACEIG, TTAUOUV va €XOUV TOTTIKO XapakThpa. AuTd
oQeiAeTal OTNV aATtTouCiag atmd TN OUuoTAdA UWNAOU €VOIOPEPOVTOG IKAVOTTOINTIKOU
apIBuou BabuoAoyroewy KOVTIVWV OTO XproTn TTou Ba AsiIToupyoloav wg dIaUOPPWTEG
TWV TTPORAEYEWV.

Ta amoteAéopaTa Tou CUCTHAPATOG YIA TO TTAPOV OEvAPIO EKTEAEONG TTapouaidalovTal
oTnv €Ikéva 38.

8éon A

Rating Prediction => Item:174, Count Ratings: 16, Prediction: 4.5625
Rating Prediction => Item:318, Count Ratings: 8, Prediction: 4.5
Rating Prediction => Item:192, Count Ratings: 6, Prediction: 4.5
Rating Prediction => Item:211, Count Ratings: &, Prediction: 4.5

8&éon B
Rating Prediction => Item:174, Count Ratings: 14, Prediction: 4.5714
Rating Prediction => Item:518, Count Ratings: &, Prediction: 4.5
Rating Prediction => Item:211, Count Ratings: &, Prediction: 4.5

9 4.4

Rating Prediction => Item:318, Count Ratings: 9, Prediction: 444
8éon T
Rating Prediction => Item:174, Count Ratings: 15, Prediction: 4.6
Rating Prediction => Item:318, Count Ratings: 8, Prediction: 4.5
Rating Prediction => Item:22, Count Ratings: 10, Prediction: 4.4

|

Rating Prediction => Item:12, Count Ratings: 8, Prediction: 4.375
8&on A

Rating Prediction => Item:135, Count Ratings: &, Prediction: 4.6667
Rating Prediction => Item:174, Count Ratings: 14, Prediction: 4.5714
Rating Prediction => Item:318, Count Ratings: 8, Prediction: 4.5
Rating Prediction => Item:242, Count Ratings: 6, Prediction: 4.5
8é¢on E

Rating Prediction => Item:174, Count Ratings: 14, Prediction: 4.5714
Rating Prediction => Item:318, Count Ratings: 8, Prediction: 4.5
Rating Prediction => Item:22, Count Ratings: 11, Prediction: 4.3636
Rating Prediction => Item:12, Count Ratings: 11, Prediction: 4.3636

Eikéva 38: AtroteAéopaTta aAyopiBuou yia To TpiTo oevdplo eKTEAEONG

MapaTtnpeitar Tweg n €€000C TOU CUCTAMATOG TTAPOUCIAZEl OPKETEG OMOIOTNTEG QTTO
TTEPIOXN O€ TrEPIOXN TTAvw OTO XAPTN. XapakTnpIioTIKG E€ival To TTapddelyua Tou
TTPoiévToG e ID 174 Tou eu@aviletal wg ouoTaon Kal oTIS 5 TotroBeaieg Tou xapTn. To
ONUAVTIKOTEPO ONUEIO TNG TTIO TTAVW TTaPATAPNONG €ival TTwWG ol BaBuoAoyieg TTou
avadelkvuouv To TTPOIdV o€ ouoTaon eival o€ OAeG TIG BEoelg oxedOV aueTaPAnTES. Mo
OUYKeEKpPIPéEVa, yia TG Béoeic B, A kai E, evemAdknoav oTtnv TpoBAeywn 14
BaBuoAoynoeig o1 otroieg atépepav TiuR TTPOPRAewng 4,5714 (idieg BaBuoAoyieg). T
Béoeig A kal B, 16 kai 15 BaBuoAoyAoeig, ol otroieg AAAagav 1o atToTéAeCua TNG TIUAG
TTPORAeYNnS eAdxiota (4,5625 kai 4,6 avtioToixa). AnAadh, yia TIC TTapattdvw BETEIg
TTPooTEBNKAV OUVOAIKA 3 €mMITTAéoV BaBuoAoyieg, n UTTAPEN Twv OTToiWV OTn cuoTada
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uwnAou evdIa@EPOVTOG aTTOdIdETAI OTNV KOVTIVI) TOUG BE0on 0 oxéon PE TO XPOTN TTOU
OéxeTal TIG ouoTdoelg. MNapdpoia cuptrepdopaTa Ba ptmopoucav va e€¢axbouv yia 1o
TTpoIdv pe ID 318 TTOoU gp@aviceTal, opoiwg PE To 174, oe OAeG TIG BETEIG OTIG OTTOIEG O
TTEAATNG OEXETAI CUOTACEIG.

H TTapatmdvw TapatnpAoEIg TEKINPIWVOVTAL aTTO TO XAPTN Twv BaBuoAoyrnocwy, NG
eIkovag 39, yia 1o Tpoidv pe ID 174 otn Béon A.
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Eikéva 39: BaBuoAoyieg mou diapop@wvouv Tnv TpoRAsywn Tou mpoidvrog 174 yia 1n 8éon A

21NV eikova 39 @aivovtal ol 14 BaBuoAoyrnoEIg TTou TTapauEVOUV oTaBePEC KaB' OAn TN
dldpkela Tou TagIdIOU TOUu XPnotn (yia OAeg Tig Béoeig). O1 BaBUOAOYACEIC QUTEG,
BpiokovTal £€¢w aTTd TO UTTAE KUKAO TTOU diapop@wvel N ouvaptnon locSim kalr yéoa
OTOV KOKKIVO KUKAO uE akTiva 396,32 xIAloyéTpwy. ETITTPOoBETa, OO OTO UTTAE KUKAO
Kal o€ TTOAU KovTivi] amdéoTtacn atmd Tov TTEAATn OlakpivovTal oI U0 ETTITTAEOV
BaBuoAoyieg TTou dlakpivouue ota atmoTeAéopata Tou ouoTAuaTog TnG €ikdvag 39. Ol
BaBuoloyieg autég Oev €xouv yivel Tpoo@ata  (MIKPO BApog xpovou) Kal o
BaBuoAoyntrig d¢ev gival NAIKIOKG 1600 KovTd oTo TTEAATN (MIKPO Bapog nAikiag). Autdg
gival kal 0 AGyog yia Tov oTToio ep@avifovral yévo ot Béon A.

ACiCel akOpa va onueIwBel, TTwg OTTWG TTPOKUTITEI ATTO TA ATTO TA ATTOTEAECUATA TOU
TTPWTOU Oevapiou péoca OTov PTTAE KUKAO uttdpxouv ouvoAikd 14 BaBuoAloyiec TTou
a@opouv 1o TTPOoIoV Pe ID 174. ATd auTég TIG BaBuoAoyieg pdvo ol dUO TTIO KOVTIVEG OTO
XPAOTN KATAPEPQAV VA PTTOUV OTN oUOTAdA UWNAOU €VOIQPEPOVTOG EVW) O UTTOAOITTEG 12
ATTéTUXAV VA EETTEPACOUV TO KATW@AI TOU BAPOUG WOTE va EUTTAAKOUV 0Tn dlaudppwon
NG TTPOPRAewns. Autd ouvéRn, kKaBwg evrommioTnkav 14 BaBuoloyieg (EKTOG TOu PTTAE
KUKAoOU) ol otroieg €AaBav peyaAuTepo BApog Kal Katagepav va eiIc€EABouv oTn cuoTdda
uwnAoU evlIa@EPOVTOC KATA TN dIAPKEIA TG oUCTAdOTTOINONG.
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ATIO TNV TTapaTTdvw avaAuon TwV ATTOTEAECPATWY TOU OEvapiou 3, TIPOKUTITEI TTWG 600
MEIWVETAI TO TTOOOOTO TNG CUMPBOANG TNG YEWYPAPIKNG B€0NG 0TO OUVOAIKO BApog, TOOO
N CUOXETION PETAGU TwV TTPORAEWeWV OE dIAQOPETIKEG Béoelg augdaveTal. O1 cuoTAoEIg
TTOU TTPOCPEPOVTAl OTO XPNOTN XAVOUV TOV TOTTIKO XAPAKTHPO TOUG KAl N onpacia tng
XWPIKNAG TTANpogopiag Baivel yeioupevn. H mapatrdvw rapartipnon armmodeikvUETal aTTo
Ta amoTeAéopaTa Twv OUOo TeAeuTaiwv oevapiwv. Me BAon TO CUYKEKPIUEVO MiyHa
XOPAKTNPIOTIKWY Ol CUOTACEIC Ba JTTopoucavV Vva  XAPOKTNEIOTOUV, YEVIKOTEPQ,
KaBOAIKEG, KaBWG 0 iBI0G¢ XpNoTng Traipvel oXedOV TIG iBIEC CUOTACEIC YIa OIOPOPETIKES
Béociq.

8.5 ApIOuNTIKA atroTiynon

‘Eva atmé 1a 110 OUCIA0TIKA KOPUATIA TNG €pyaciag €ival n TTEIPAPATIKI ATToTiunon TNG
TTPOTEIVOUEVNG NEBODOU. META TNV €€aywyr TWV CUCTACEWY, Ol TTAPATTAVW TTPOPRAEWEIS
BaBuoAoyiag ocuykpivovTal PeE TTPAYMOTIKEG PBaBPOAOYNOEIG XxpnoTwy, Pe Tn Bonbeia
METPIKWYV atTOKAIONG Kal e¢AyovTal ouuTrEpAouaTa. H TTeipapaTikr) atroTiynon cupBAaAAEl
oTNV aTmmoTUTTWOoN Hiag €IKOVOG TNG OTTOTEAECPATIKOTNTAG TOU aAyopiBuou pe Bdaon Ta
OI0QOPETIKA oevdpia TTou MEAETABNKav oTo TTapdv Ke@dAaio (KepdAaio 8). Tlio
OUYKEKPIPEVA OKOTTOG TNG eival n €EokpiBwon Twv €mMOOCEWV TOU TTPOTEIVOUEVOU
ouoTAuatog aAA& kal n amodeitn TG opbrng Tou AsiToupyiag. e TTIPWTN @AON
TTapouciddovtal Ol HETPIKEG ATTOdOONG, CUPQWVA ME TIG OTIoiEG KaBopiletal n
atrodOoTIKOTNTA TOU CUCTHMATOS Kal agloAoyeital N £€£000¢ Tou. TEAOG, yiveTal TTapdBeon
TWV ATTOTEAEOUATWY Yia Ta didgopa oevdpia, BAcel Twv OTToiwv dnuioupyrnénkav ol
TEXVIKEG aglOAOYNONG.

8.5.1 MeTpikég Atrédoong

O1 peTpikéG aTOdOONG [5] OUCIACTIKA PJETPOUV TO TTOCO DIAPOPETIKEG €ival Ol TTPOBAEYEIG
TOU OUCTHMATOG O€ OXEON ME Ta TTpayuaTIKG dedopéva Twv BaBPoAoynoEwy TTOU £X0UV
TTPAYMATOTTOINCEl O TTEAATEG. H 1110 d100edopEVn PETPIK aTTOd00NG £VOG CUCTHUATOG
OUCTACEWV gival To ammoAuTto o@dApa rp aAAiwg Mean Absolute Error (MAE). To MAE
utToAOYiCEl TO HECO OPO TNG ATTOAUTNG TIUAG TNG OIAPOPAG AVAUETT OTIG TTPOBAETTOUEVEG
Kal TIG TIPAYMOTIKES afloAoynoeis. H e¢iowaon Tou amméAutou o@AAPaTOC €ivai n:

1
MAE = —z |predictionl~j = 7‘€alij|
N ij

ESiowon 16: H e§icwon Tou améAutou o@daAparog

MNa v e€iowon 16, émmou N gival T0 oUVOAO TwV PABUOAOYACEWYV YIa TIG OTTOIEG EXEI
yivel TTpoBAewn, 1O predictioni €ival n TiuR TTPOPAEWng yia €va XpAoTn i o éva
QVTIKEIPMEVO | evw TO realij gival n TTpaydaTikh agloAdynon TTou €xel dwaoel 0 XPHoTnG i yia
TO TTPOIOV j.

Mia OeUTepn TEXVIKA QTTOdOONG TTOU XPNOIYOTIOIEITAl OTa TTAdioId TnGg TTapouoag
epyaaciag, aAAd Kal YEVIKOTEPA Yia TNV afloAdynan TG atrodoTIKOTATAS TWV CUCTNUATWY
ouoTdoewy gival n pifa Tou péoou TeTpaywvikou o@dAuartog (Root Squared Mean Error
- RMSE). H egiowon Tou RMSE ¢ivai n:

1
RMSE = |E2[predictioni}- —real;)?
N U
ESicwon 17: H e§icwon Tou péoou TETPAYWVIKOU OGQAANATOG

MNa v egiowon 17, émmou N €ival TO CUVOAO TWV AVTIKEIMEVWY YIA TA OTTOIQ YivETQI
TTPOPRAewn, predictionj eival n TiuA TTPOPAEWNG yia éva XPAOTN | O€ éva QVTIKEIMEVO | Kal
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realij eival n mpayuatikr) BaBpoAdynon. To RMSE utroAoyilel Tnv TeETpaywvikh pida TNG
Méong TIMAG TNG dla@opdas uywpévn oTo TETpAywvo. Agilel va onuelwBei TTwg 600 TTIo
MIKPEG €ival o1 TIUEG TWV OUO PETPIKWY TOOO KAAUTEPEG €ival oI TTPORAEWEIS Gpa TOCO
MEYaAUTEPN N akpifela Tou aAyopiBuou TTou TTpoTeEiveTal. TOOO N pia TEXVIK OCO Kal N
GAAN gival KaBOAIKG aTTOdEKTEG KAl OUVAVTWVTAI TTOAU cuxva oTn BiBAloypagia TTou
AVOAQEPETAI O€ PETPIKEG ATTODOONG CUOTNUATWY CUCTACEWV.

8.6 Zevdpia Kal afloAGynon aTroTEAECHATWYV

H a&loAdynon Twv ammoTeAeOPdTWyY TTPAYMATOTTOINONKE MPE BAon TIG WETPIKEG TTOU
TTAPOUCIACTNKAVY OTNV TTApAypa@o 8.5. O1 HETPIKEG EQAPUOCTNKAV KAl OTA 3 CEVAPIA IO
KAOe pia atrd TIG BECEIC OTIC OTToiEC O TTEAATNG EAABE TIC CUCTACEIG TOU CUCTHUATOG. 2TN
Béon Tou prediction xpnoipgoTromenkav ol TTPoBAEYEIG TOU TTPOTEIVOUEVOU CUCTHPATOG,
EVW yia  Trpayuatika  Oedopéva  (real) xpnoliygotroii@nkav  BabuoAoyieg  TTou
TTpaydaTotroinocav TTEAATEG TOU KATOOTAUATOG O€ Mia KOvTivly atmméoTtacn atmd Tnv
ekdoToTE BEON TOU TTEAGTN.

8.6.1 ATrOAUTO ZQAApa

ApXIK&, O TTPOTEIVOUEVOS aAYOPIOUOG PETPNONKE PE BAON TO ATTOAUTO COAAUQ Kal Ta
armmoteAéopata yia Ta 3 Oevdplia eKTEAEONG TOu, TTAPOUCIACOVTAl OTOV TTivaKa 2.
YTtrevOupileTal TTwg 6oov agopd Tnv atrdédoon Tou, 600 PIKPOTEPOGS Eival 0 apIBUOS Tou
ATTOAUTOU CQAAUQTOG, TOOO OKPIBECTEPA Eival TA ATTOTEAEOUATA TTOU QUTOG aTTOdIdEI.

Mivakag 2: To amwéAuto c@dApa o€ KaBe 8éon Twv 3 oevapiwy

Oéon A Oéon B Oéonrr Oéon A Oéon E
Zevapio1 | 0.2226 0.1797 0.15 0.1231 0.14675
Zevapio 2 | 0.2091 0.28 0.4421 0.087 0.3079
Zevapio 3 | 0.188 0.53 0.24 0.51 0.28

KdBe oeipd Tou TTivaka 2 avTITIPOCWTTEUEl TA OTTOTEAEOPATA €VOG €K TWV 3 OEVOpPiwV
EKTEAEONG, v KABE OTAAN TIC TIUEC TOU ATTOAUTOU OQAAPOATOC VIO Wid OUYKEKPIYEVN
Béon. Mapatnpwvtag TIG TIUEG TNG METPIKNAG OIATTIOTWVETAI TTWG €ival 1I81AITEPA XAUNAEG
OTO TTPWTO OeVAPIO Kal TTapousidlouv pia augénTik TAon oTa MOMEVA 2, XWPIGC OUWG
auTr va eTnNEeddel Tn Asitoupyia Tou TTPOTEIVOPEVOU CUOTAPATOG. O PIKPOG aplBuog
OQAAPATOG TTOU TTPOKUTITEI, OUVOAIKA, 0€ OAEC TIG BEoeIC Twv 3 oevapiwv TTpodidel Tn
MEYAAN akpiBeia TwvV oUCTACEWYV TOU aAyopiBuou.

EmoTtpépoviag ota armoteAéopaTta ava ekTEAEOn, TO ATTOAUTO OQAAUA yid TA TTPWTO
oevaplo eival €EaIpETIKG XaunAo, Ociyya Tou OTI 0 aAyopIBuog atrodidel akpIBEiG
ouoTaoelg. Or TINEG dev €xouv PeyAAeC atrokAioel peTagu Toug. H peyaAuTtepn TiuA
evrotriCetal otnv Béon A (0,2226) evw n pikpdTtepn otn Béon A (0,1231). IMNa 10 delTEPO
OevapIO TTapATNPEITal Mia yevikdTepn aufnon Tou oO@AAuatog. H pIkpOTEPN TIUNA
MeTPABNKE oTn Béon A (0,087) evw n peyaAutepn otn Béon I (0,4421). H aug¢non autn
oeiAeTal OTO YEYOVOG OTI KaTA TO OEUTEPO OEVAPIO OI BaBuoloynoeig Eepelyouv ammod Ta
Opla TTOU dnuIoupyEl N ouvdaptTnon Pdpoug yewypagikAg Béong. ‘ETol, Aaupdavovtag
uTTOWn OTN PETPNON TOU GQAAPATOC HOVO TIC TIPAYMATIKEG BabuoAoyieg TTou gival Kovtd
OTO XpnoTn n atmoékAion peyaAwvel. MNa To TPITO OevApIo, TTAPATNPEITAI Mia OUVOAIKA
augnon Tou 0PAAUATOG 0€ OXEoN PE TO TTPWTO AAAG Kail pe To deUTEPO oevaplo. O Adyog
yla ToV OTT0i0 cuppaivel gival Kovodg pe autdv Tou oevapiou 2. OTTwg TTAPOUCIACTNKE
otnv Tapaypago 8.5, oTo TPITO OEvApIO TO TIO00OTO Twv PabuoAoyiwv TTou
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oupBaA\ouv oTtn dlopdpPwWan TNG oUOTAONG Kal €ival KOVTA OTO XPAOTN €ival TTOAU
MIKPOTEPO aTmd TwV HOoKpivwv BaBuoAoyiwyv. ‘ETol n amdkAion oe oxéon MPE TIG
TTPAYMATIKEG BaBUOAOYiEG, TTOU ETTIAEXBNKAV va €ival KOVTA OTO XPrOTH, JEYOAWVEL.

O1 YpOo@IKEG TTOPACTACEIS TOU OTTOAUTOU OQAAPOTOC Yia KABe éva atrd Ta 3 oevapia
eKTEAEONG TOU aAyopiBuou TTapouaciddovTal oTnv ikéva 40.
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Eikéva 40: M'pa@Iki TTapdoTaon Tou amrOAUTOU CQAAATOG Kal yia Ta 3 ogvdpia

MapaTnPWVTag TTIO TTPOCEKTIKA TN YPAPIKA TTAPACTACN TOU OTTOAUTOU OQAAUATOG TOU
OeuTepou oevapiou (ep@avietal oTnv €ikOva 40 Pe TTOPTOKAAI XpwHaA), SIATTIOCTWVETAI N
otmapén peydAwv diagopwv atmd B€on oe B€on. MNa mapddeiypa, otn B€on I Taipvel
Tyl kKovrd oto 0,45 kai otnv emopevn Béon TE@TEl KaTtakopupa oto 0,08. Autd
moavoTarta cupBaivel yia 2 Adyoug. Apxika otn 8éon I, n TTAciopn@ia Twv BaduoAoyiwv
TTOU OIONOPPWVOUV TIG OUOTAOCEIG evTOoTTiovTal MOKpIG atmmd TO XPnoTn Kal €Xouv
OIOQOPETIKEG TINEG aTTO QUTEG TTou gival 1o Kovtd. ‘ETol n atmdékAion Tng €¢6dou Tou
TTPOTEIVOUEVOU CUCTAMATOG ATTO TIG TIPAYMATIKEG BaBuoAoyieg auEdveTal. TNV ETTONEVN
Béon (Béon A), cite o1 Babpoloyieg TToU CUUBAAAOUV oTnVv TTPOBAEWYN Tuxaivel va
BpiokovTal (XINOUETPIKA) KOVTA OTO XPROTN, €iTe PpiokovTal yakpid ammd autdv OuwGS ol
TIMEG TOUG Oev €XOuv UEYAAEG OlOQOPEC aTTO TIG KOVTIVEG. YTTApxel OnAadn pia
ouolopopPia OTIC TIMEG Twv BabuoAoynoewv TOUu TIPOIGVTOG. To idlo @aivouevo
TTOPATNPEITAI KAl YIA TO TPITO OEVAPIO KAl TTIO CUYKEKPIPEVA YIa TIG B€oeig B, A kai I,

TENOG, CUNTTEPAIVOUNE TTWG N TIUA TOU ATTOAUTOU OQAAUOTOG YIa Ta TTAPATTAVW OEVApIa
ekTéAeoNG, eCapTdtal ammd TN yewypa@ik 0éon Twv PaduoAoyiwv (amméoTaocn atmd 1o
XPNoTn) 0€ OUVOUQONO HE TIG OIOQOPOTIOINCEIG TWV TTIO PAKPIVWV Babuoloyiwv o€
oxéon Me autég TTou PpiokovTal 1O KOvId oTtov TTeAATn. AnAadr, 600 pakpuTepa
BpiokovTal o1 BaBuoAoyiec TNG TTPOPAEWNS Kal 6GO TTIO TTOAU S1a@OopPOTToIoUVTal ATTO TIG
TTIO KOVTIVEG TOOO PEYAAUTEPN €ival N TIMA TOU ATTOAUTOU CQAAUATOG.
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8.6.2Méoo TeTpaywVvikdé oc@AaApa

Ta amroTeEAéOUATA TOU UTTOAOYIOWOU TOU MECOU TETPAYWVIKOU OQAAPOTOS Yia KAOe
OEvApIO Kal yia KABe BEon oTnv oTroia 0 XProTng OEXTNKE CUOTACEIG TTAPOUCIAlovTal
oToV TTivaka 3.

Mivakag 3: To péoo TETPAYWVIKO OPAAUA O KABE BECT TWV TPIWV CEVAPIWV

Oéon A Oéon B Oéon Oéon A Oéon E
2evapio1 | 0.26 0.1887 0,1576 0.1465 0.1787
Zevapio 2 | 0.2401 0.33 0.5066 0.1055 0.34
Zevapio 3 | 0.205 0.6753 0.3 0.56 0.312

ZEKIVWVTAG ATTO TO TTPWTO COEVAPIO N TIUA TOU OQAAPATOG eP@avICeTal IDIAITEPA XAUNAN
ato 0,1465 (B€on A) kai @Tavel péxpl kal 0,26 (O€on A). 210 deUTEPO CEVAPIO, TO HECO
TETPAYWVIKO 0@AAUQ gival EAa@pws augnuévo (OuvoAikd). H pIkpOTEPN TIUN TTOU TTAipVEI
givar 0,1055 yia mn Béon A evw n peyaAutepn 0,5066 (B€on IMN). To oevdpio 3 sugavidel
aug¢non Tou o@dAuarog, Trapoucidlovtag TINES aTTd 0,205 (Béon A) €wg kai 0,6753 yia
Tn 6€éon B.

O1 ypo@IKEG TTAPOOTACEIC TOU MPECOU TETPAYWVIKOU o@AAuatog yia 1Ta 3 oevapia
eMavifovtal oTnV €IKOva 41.
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Eikéva 41: F'pa@IKA TTApAOTAGT TOU HEOOU TETPAYWVIKOU OPAAUATOG Kal Yia Ta 3 oevdplia

MapaTtnpeital TTwS KaTd TO TTPWTO OEVAPIO TO OPAAUA TTAPAMEVEI YEVIKA OTABEPO, XWPIC
1I010iTEPES OlaKUPAvVOEIG. AvTiBeTa, To oevdplo 2 (TTOPTOKAAI ypa@ik TTapdoTacn, BA
Eikéva 41) €xel peyaGAeg dIa@opoTTOINOEIS OKOUAO KAl 0€ KOVTIVEG Béoeig (B€éon T kai A).
To @aivépevo autd eupavifetal AOyw TOU XAPOKTNPIOTIKOU Tou OEUTEPOU OEVAPIOU, TTOU
Qépel éva TTOOOOTO TwWV [PaBuoAoyiwov TTOU  EUTTAEKOVTAI OTOV  UTTOAOYIOWO NG
TTPORAeYNS (BaBuoAoyiag TNG cuoTaong) va PBPIOKETAI O POKPIVI) aTTOCTACN OTTO TO
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XPnoTn. Asdopévou 0TI €xouv An@Bei wg TTpayuaTIKEG BaBuoloyics (real) ol BaBuoloyieg
TToU Bpiokovtal o€ MIKPA akTiva atmd 1o XPAOTn, OTav ol PoKpUTEPES PaBuoAoyicg
Ol0@EPOUV ONUAVTIKA ATTO TIG TIPAYMATIKEG KATAARYyOUNE O peyaAo o@daAua (Béon IM).
AvtiBeta, o6tav ol Babpoloyieg dev €xouv peydAn dla@opd TO OQAAPA eu@avieTal
MeElwpPEvVo (BEan A).

TENOG, OTO OevAPIO 3 TTAPATNPEITAI KATA JECO OPO TO PEYOAAUTEPO OPAAPA. EKTOG auTou,
gival TO ogvApIO yIa TO OTTOI0 PETPRAONKE N MEYAAUTEPN TIUA TOU PECOU TETPAYWVIKOU
o@aApatog (6éon B) n otroia 1TAnciace 10 0,7. O Adyog 110U TO OQAAUa gu@avideTal
aug¢nuévo €ival TTWG, OPOIWG PE TO CEVAPIO 2, €va TTOOOOTO Twv PaBuoAoyiwv TTou
dlauop@wvouv TNV TIPORAEWn PBpiokeTal PAKPIG aTTO TOV TTEAATN TTOU OEXETAI TIG
ouoTtaoels. H dlagopd Twv OUO Oevapiwy, OTnNV OTToia O@EIAETAI N Augnon Tou
OQAAUQTOG, €ival TTWG KATA TO OEVAPIO 3 TO TTOOOOTO AUTO Eival ONUAVTIKA uYnAOTEPO
AOGYW TOU TTOCOOTOU ETTIPPONG TNG NAIKIAG Kal Tou XpOvou 0€ BAPOG TNG YEWYPOAPIKNG
Béoclc.
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2YMMEPAZMATA KAI MEAAONTIKEZ NMPOEKTAZEIZ

ZuuTtTEPAC AT

2TV TTapouca  OITTAWMATIKA  €pyacia onuioupynbnke €va Kaivotopo ouoThua
OUOTACEWV TO OTTOI0 TTPOCPEPEI WG £€¢0d0 TTPOTACEIC TTou BacifovTial O XPOVIKN Kal
XWpIKN TTANpogopia. Me 1o atrAd Adyia oI CUCTACEIG TTOU TTPOKUTITOUV £CAPTWVTAI ATTO
TN YEWYPAQIKN B€0n Tou TTEAATN aAAG Kal TN XPOVIKA OTIyUA TNV oTroia yivovral. Na tnv
KAAUTEPN TTapouciacn Tou, To OUCTNUO XWPEIoTNKE o€ 4 UTTOOUCTAPATA. TO TTPWTO
UTTOOUCTNUA, €ival aQuTO TNG KATNYOPIOTTOINONG TWV XPNOTWYV, KATA TN OIAPKEIA TNG
oTToiag £vag XpnoTng eviAooEeTal O€ pia Katnyopia avaloya he 10 QUAO Kal TNV nAIKia
ToU. To deUlTEPO UTTOOUOTNUA €ival AQUTO TOU UTTOAOYIOUOU TwV Bapwyv. AvaAoya Pe Tnv
KATNyopia oTnV OTToia aviKel 0 TTEAATNG, TO CUCTNUA CUYKPIVEI TO XAPAKTNPIOTIKA OAWV
TwV BaduoAoyiwy Twv TTEAATWY TTOU BpiokovTal oTnVv idla KATnyopia PE XOPAKTNPIOTIKA
TOU idlou Tou TTEAATN, OTTWG €ival N nAIKia kal n yewypagiky 6éon. H €¢odog Tou
OuoTAMATOG €ival évag Trivakag Bapwyv yia kKaBe PBabuoAloyia, Tng oTtmoiag o
BaBuoAoyntig PpiokeTal otnv idla KaTnyopia pe TOv TTEAATN TToUu Ba OexTei TIG
ouoTaoElS. To BApog autd avTiKatoTrTpilel Katd TTO0Oo n BabuoAoyia auth kal Kar
ETTEKTOCT TO TTPOIOV OTO OTTOI0 AvAQEPETAl TAIPIAZEI OTIG TIPOTIUACEIS TOU XPROTN. 2T0
ETTOPEVO UTTOOUOTNHA, QUuTO TNG ouoTadoTroinong, Yiveral €va EEOKAPTAPIOUO TWV
BaBuoAoyiwyv Kal TTapapévouv Jovo ol Babuoloyieg pe Ta upnAotepa Bapn. To TeAeuTaio
uttoouoTnua emmeCepyadetal Ta OedOPEVA TOU TTPONYOUMEVOU Kal €CAyEl KATTOIEG
TTPORAEWEIC ATTO TIG OTTOIEG TTPOKUTITOUV Ol TEAIKEC CUOTACEIG TTPOG TOV TTEAGTN.

[MpoxwpwvTag ot TTEPICOOTEPEG AETTTOUEPEIEG UAOTTOINONG, YyId TO UTTOOUCTNUA TNG
KATNyopIOTToiNONG Kal autdé Tng oucoTadoTroinong Xpnoiyotroidnkav &Uo £ToluOl
aAyopiBuol pe ™ Bonbeia Tou epyalegiou e€Opuing dedopévwv WEKA. Na 10 TTpwTo
uttoouoTnua Xpnolyotroidnkav ol aAyopiBuol Naive Bayes kai C4.5 evw yia 1o
OeuTEPO O aAYOPIBUOG expectation maximization (EM). Apxikd, Ta atroTeAéouara TTou
TTpoékuyav atrd Tnv avaluon Twv dUo aAyopiBuwv kKarnyoplotroinong ue tn Bonbeia
NG €@apuoyns Tou WEKA Atav egaipeTikd. Na Tov Naive Bayes 10 TTOOOOTO €TTITUXIOG
ayyiCe 10 99,9% kai 0 C4.5 katd@epe va €mMTUXEI TO ATTOAUTO OTIG TTPOBAEWEIS TOu. Ta
armmoTeAéopaTa Tou aAyopiBuou ocuoTadoTroinong PITTOPOUV va Yivouv avTIAnNTITa atmd tnv
QTTOTIMNON TOU ATTOAUTOU KaIl JECOU TETPAYWVIKOU CQAAPATOC OTA OTToia onuEIwOnKav
eCAIPETIKA UIKPEG TIUEG.

Ooov agopd Ta atmoTeAéouATA TOU aAyopiBuoU dIOTTIOTWONKE dIGQOPETIKA CUUTTEPIPOPA
TOU OUCTAPATOG avAAoOya PE TO HiYHO XAPOKTNEIOTIKWY TTOU XPNOIYOTIOINONKE yia TOV
utToAOYIoMOU TwV Bapwyv K&Be Babuoloyiag. Mo cuykekpiyéva, N eUON TWV CUCTACEWV
aAAGlel o oxéon PE TO TTOOOOTO WPE TO OTTOI0 CUUPBAAEI N yewypagik B8éon oTov
UTTOAOYIONO TOU BApouc. MNa peydAa TTooo0Td 01 CUCTACEIG £XOUV Wia TOTTIKA MOP®N Kal
TTepIAauBdavouv BaBuoAoyieg TTOAU kovtd oTo Xprjotn. Oco Ta TTOCOOTA HEIWVOVTAl O
XOPOKTAPOG TWV OUCTACEWV METATPETTETAI OAOEVA Kal TTEPIOCOTEPO O€ KABOAIKO,
OnAadn, ol idieg BaBuoAoyieg TTaifouv onuavTikd pOAo oTnv aTroTiuNon TNG TTPORAEWNS
BaBuoAoyiac avegdptnTa atrd Tn yewypagikr Béon. Auté cupBaivel, di16TI, OTO TTAIXVIOI
TOU UTTOAOYICHOU Twv Bapwv PTTaivouv N nAIKia Tou XpHoTn Kal n XPOVIKA OTIyur TTou
€yive n BaBuoAdynon , dedouéva TTou Oe dlagopoTroiouvTal avaloya Pe Tn B€on.

TEéNOG, O OIAPOPETIKOG AUTOG XOPAKTAPOG TwV CUCTACEWV QATTOTUTTWVETAI KAl OTnV
ATTOTIUNON TOU OQPAAUATOG TOOO HUE TN METPIKN TOU ATTOAUTOU OO0 Kal PE AUTH) TOU NECOU
TETPAYWVIKOU 0@AAPaTOG Pe Bdon, TTAvTa, TNV TEXVIKN TTOU Xpnolyotroigital. Adyw Tng
O1eUpuUVONG TWV XWPIKWV Opiwv Twv BaduoAoyiwy TTou cupBdaAlouv o€ pia TTPORAEwnN,
TTOPATNPEITAI dia au¢non Twv TIHWV TOU OQAAUATOG TTOU OQEIAETAI OTOV TPOTTIO TTOU
XPNOIMOTTOINBNKE yia TOV UTTOAOYIOUO TOU.
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MeAAovTikég MNpoekTaoelg

To ouoTnua TToU TTAPOUCIACTNKE OTNV TTApoUCca €PYaaia atroTeAE Eva OAOKANPWUEVO
oUOTNUA OUCTACEWV TO OTIoI0 €EAYEl QEIOTNIOTA ATTOTEAEOPOTA OCUPQWVA ME TNV
ATTOTINON TOU OQ@AAPATOG TTOoU Olevepyndnke oTa TeAeuTaia kepdaAaia. Mapd TIg
eCAIPETIKEG OUOTAOEIG Ba PTTOPOUCE va OeXTEI OTO PEAAOV OPIOPEVEG TTPOEKTACEIC N
BeATILOEIC OI OTTOIEC Ba €TTEKTEIVAV TOV TPOTTO AciToupyiag Tou. Mo ouykekpipéva, Ba
MTTOpOUCE va doBei n duvardTnTa OTO XPNOTN VO OTTOOEXETAI KATTOIA ATTO QUTEG TIG
OUOTAOEIG €iTE AUECA, ALIOAOYWVTAG KABE pia EeEXWPIOTA, €iTE EUUECA TTAPATAPWVTOG
TTOIEG ATTO QUTEG TIG TTPOTACEIG METATPETTOVTAI O€ QYOPEG. TN CUVEXEIQ, TO oUCTNUa Ba
MTTOpOUCE va €VTALEl QUTO TO XOPAKTNPIOTIKO OTOV UTTOAOYIONO TwV HUETETTEITA BapwV
KAl TNV €6aywyn TwV CUCOTACEWYV TTPOG TO CUYKEKPIPEVO XPNOTN.

Mia aképa evdia@épouca TTPOEKTAON Ba UTTOPOUCE VA gival €UTTAOKN HEYOAUTEPOU
apiBuou  dONUOYPAQIKWY  XAPOKTNPIOTIKWY  OTTWG  €ival  To  €TTAyyeAua oTtnv
KATnyoploTroinon Twv Xpnotwv. Eva Tétoio evdexduevo Ba auvfave KAt TTOAU TOV
apiBud Twv KATNYOPIWV HPE ATTOTEAECHUA Ol CUCTACEIS TTOU Ba TTPOoEKUTITAV Ba ATav
mOavoTaTa 1Mo OTOXEUPEVES Kal akpiBeic. TéEAog, Ba utropouoe va yivel pia avaAuTiKA
MEAETN TWV QVTOXWV TOU TIOPATTAVW OUCTAPATOG O€ yvwoTd TIPoBAAuOTa  TWV
OUOTNUATWY CUCTACEWV OTTWG €ival To TTPORANUA TNG WUXPAS EKKIVNONG.
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MINAKAZ OPOAOIIAZ

ZevOyAwooog 6pog

EAAnvikég Opog

Recommender System

2U0TNUA CUCTACEWV

E-shop HAEKTPOVIKO KaTAOTAUO
Email HAekTpoVIKry aAAnAoypagia
Cross-selling MpdoBeTn TTWANON
Up-selling Ymepadia TwAnong
Classification Karnyoplotroinon
Clustering OpadoTtroinon

Content-based

Bdaoel Tepiexopévou

Collaborative filtering

QIATpdpicua ouvepyaoiag

Knowledge-based

Bdaoel NG yvwong

Cold start

Yuxpr ekkivhon

Case based

Baoliopéva otnv TEPITITWLON

Constraint based

Baoliopéva oToug TTEPIOPICUOUG

Engineering bottleneck

Mnxavikr) cupu@opnon

Weighted Me Bapog
Switching MeTaywyn
Mixed AVOKOTEUEVOG

Feature Combination

2UVOUOO OGS XAPOKTNPIOTIKWY

Feature Augmentation

AUENon XapakTNPIoOTIKWV

Cascade

AA\nAouxia

Meta-level

MeTa-eTTiTredo

localhost

ToTmIKOG server

Pattern Recognition

Avayvwpion JoTiou

Biological Classification

BloAoyIKr} KatnyoploTtroinon

Speech Recognition

Avayvwpion opiAiag

server

E€uttnpeTnTig

Data Mining E€OpuEn dedouévwv

Computer Vision YT1rohoyioTiké dpaua

Geostatistics [(€EWOTATIOTIKN

Training set 2UAAoyr BedoUEVWV YIa EKTTAIOEUON
classifier KarnyopiotroinTig

supervised learning

Etromrreuduevn udbnon

Binary Classification

AuadIKr KAaTnyoploTroinon

queries Emrepwtnon
Driver 0Odnyog
Database Bdon dedouévv

maximum a posteriori

MEyIoTn €K TWV UOTEPWV

Rule

Kavovag

User interface

AletTa@n xpnoTn

confusion matrix

MnTpa ouyxuong

soft counts

MaAako pérpnua

hard-EM 2KANpOG EM

posterior MeTayevéoTepO
threshold KatweAl

Prediction MpoBAewn

Count Ratings ApIBu6S BabuoAoyiwv
Item 2 TOIXEIO
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Trained

Exmmaideutnke

Mean Absolute Error

Méoo atmoAuTo o@AAUa

Root Squared Mean Error

Méon  TeTpaywviky  pica
OQAAUATOG

aTTOAUTOU
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2YNTMHZEIZ — APKTIKOAE=A — AKPQNYMIA

RS Recommender System

id Identification number

JDBC Java Database Connectivity

Ul User Interface

WEKA Waikato Environment for Knowledge Analysis
MLE Maximum Likelihood Expectation

EM Expectation Maximisation

MAE Mean Absolute Error

RS Recommender System

RSME Root Squared Mean Error
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