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EYXAPIZTIEZ

Euxapiotwy Beppd OAoug dooug e BoriBnoav yia Tnv ekTTévnNon autig TnG €pyaciag,
KUpiwg he Tn BorBela Toug wg TTPOG To akadnuaikd UAIKO aAAG kal Tnv TTpoofaocn o€

oedouéva.



MepiAnyn
H mmapoloa gpyacia okotrd €xel va PeAETAOEN TNV UTTaPEn A OX1 oToIxEiwv dIdkpiong oTn

Xpnon HeBddwv €¢opugng yvwong Pe okoto TN AAWn atro@docwy. AvaAuon AauBavel
XWpa OXeTIKA ue Ta €idn Twv dlokpioewv (AUeon Kal €UUEDN), EVW YIVETAI KAl EKTEVAG
avagopd oTtnv Ioxuouca vopoBeoia oe oxéon Pe TIG dlakpioelg. Kupiwg n avagopd o€
oToIxEia dIAKPIoNG ava@épeTal oTo QUAO, TN QUAR, Tn Bpnokeia, Tnv nAKKia, TRV avarnpia
KAl TO 0€EOUAAIKO TTPOCBIOPICHO.

MeAéTn TTEPITTTWONG YIO €PPEON Kal Aueon OIAkpion avaAustal o010 OeUTEPO
KEQPAAQIO, evw OTO TPITO TTapoucidfovtal péBodol pe potr oTIg dlakpioels. AKOAOUBEI N
€1I00ywyn TNG TTOPAPETPOU @, N oTroia BonBd& oTov OpICPO £vOG Opiou TO OTTOI0 PTTOPE Va
xpnoigotroinBei yia va eAéyEel T ouuTrEpIQopd  WE oToIxeia dIdkpIong evavTia O€
TapauéTpoug Tou egetadovtal yia TN AQWn amo@Aacewv. TEAOG, ava@épovTal Ol
TTPOBANUATIONOI OXETIKA PE TO BEUA, KUPIWG ava@opikd pe TNV EAAEIYN €peuvag KaBWGS Kal

OTO KATA TG00 Ta aToIXEia DIAKPIONG UTTAPXOUV OTn AW atropdcewy akouala rj ekouaia.

Abstract
Aim of the thesis is to investigate the existence or non-existence of discriminatory

elements in datamining methods used for decision support systems. The different types of
discrimination are analyzed; direct and indirect discrimination, while there is extended
reference to the existing law and regulations in relation to discrimination. Mainly
discrimination is related to gender, race/nationality, religion, age, disabilities and sexual

preferences.

Case study for indirect and direct discrimination is analyzed in the second chapter,
while at the third chapter there is reference to the datamining methods which tend to
produce discriminatory results. Parameter a is introduced which assists in definition of a
threshold to measure discrimination in decision support. As a last point, considerations are
expressed concerning the fact that there is limited research for discrimination in

datamining methods as well as concerning the motivation for discrimination.
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1. EIZArQrH

KUplo KivnTpo yia TRV avdaTtrTuén Tng ETICTNHOVIKAG €pEUVAG OTNV TTEPIOXH TNG £0pUENS
yvwong (datamining) €ivar n egaywyn XPRoiung TTANPOQOPIag TTou TTPOEPXETAl ATTO TNV
EQAPUOYI TEXVIKWYV OE PeYAAO OYKO BedOoPEVWY. TO ATTOTEAECHA TNG EQAPHOYNG TEXVIKWV
£EOPUENG YVWONG UTTOPEI VA XPNOIKOTTOINBEI OTO XWPEO TWV ETTIXEIPHATEWY, TWV AOPAAEIWV,
TWV TPATTECWYV OKOMN KAl TNV TTPOBAEWN TPOUOKPATIKWY ETTIOECEWV.

H €&6puén yvwong atd dedopéva trepIAauBdvel TToOAoUG SIaQOpETIKOUG aAyOpIBUOUG, N
XPAON TwV OTToIWV OTOXEUEI OTNV £@appoyn evog povTéAou oTta dedopéva. O alyopiBuol
egetalouv T Oedopéva  kal kaBopifouv TO KATOGAANAOGTEPO povTédo pe Bdon Ta
XOPOKTNPIOTIKA Tou ouvOAou Twv dedopévwy. O1 ahyopiBuol eE6pUENG yvwaong o€ YEVIKEG

ypauuég attoteAoUvTal aTrd Tpia PEPN:

1. MovtéAo — O okotrdg Tou aAyoépiBuou cival va Taipialel To JovTEAo oTa dedopéva

2. MpoTtiunon — Mpétrel va xpnoiygoTrololvTal KATToIa KPITAPIA yia va Taipidlel 1o éva

MoVTEAO évavTl evog GAAoU

3. AvalAtnon — OAol ol aAyopliBuol atraitouv [ia TEXVIKN yia va kdvouv avalitnon

oTa dedopéva [1]

A6 Ta TTpWwTa BrAPATA TNG XPAONG TWV TEXVIKWY ££OpUENG yvwong SiaTmoTwveTal 0Tl O
KaBopiopog NG lNpotiunong (dnAadn Twv KpITNEiwv) attoTeAel onuavTikd TTapdyovTa TTou
KaTeubuvel Tnv €TMIAOY TOU OaAyOPIBUOU KOl ETTOPEVWG KOl TWV OTTOTEAEGUATWY TNG
€€OpUENG yvwong. ZTnv TTapouoa MPEAETN emixelpeital n afloAdynon NG xpriong Twv
KPITNPIWV Kal TNG TEAIKAG ETTIOPACHC TOUG OTA TEANIKA CUUTTEPACHUATA TTOU ATTOPPEOUY ATTO
TNV €€€taon kal emeCepyaoia Twv OedOPEVWV WOTE va Xpnolhotroinbolv yia TN Aqyn
QTTOQPACEWY, JE KUPIO OTOXO TN MEAETN Kail TIBav d1aTTioTwOon XapaKTNPIoTIKWYV dIAKPIoNG
€IG BAPOG OUyYKeKPIYEVWY TTANBUOUWY KaBWG €TTiong Kai TN dIAPNOPPWON TwV TEAIKWV
QTTOTEAECUATWY OTNV TTEPITITWAOT OTTOU 01 SIAKPICEIS ECaAgipovTal.

Baoiké kivntpo yia Tnv €mAoyr) Tou BEPaTOG TNG TITUXIOKAG EPYOOIiag OTTOTEAE N
TTPOCWTTIKA MOU 1810TNTA WG UTTAAARAOU TPATTECAG Kal EI0IKOTEPQ N EUTTEIPIA JOU (E0TW Kal

ylIo WIKPO XPOVIKO d1G0TNUA) OTO TUAMA UAOTTOINONG TNG OTPATNYIKAG TNG TPAtedag OTn



HOP®r KavOVWV/KPITNEIWV YIa TNV oThpIgn atrdé@acns atrdéppiyng A EyKpiong aITioswy yia
TOTWTIKEG KAPTEG PE TN HOoPPH OEVOPWY atTopdocwy. Ta KPITAPIO TTOU agloAoyouvTal yid
TNV TEAIKN atrdé@aon opifouv TTAAPWG TO «TTPOPIA» TOU TTEAATN TTOU QITEITAI KAl OTO OUVOAO
QUTWV TwWV KPITNPiwyv agloAoyouvtal oToIxeia OTTwWG TO QUAO, TO E€TTAYYEAUA, O
TaXUOPOMIKOG KWOIKAG, TO CUVOAO TWV TTEPIOUCIAKWY OTOIXEIWV Kal TO €1000NUa KaBWg
eTmiong n nAKKia, To ETTITTEdO POPQPWONG Kal ICTOPIKA OToIXEia Tou TTEAATN, OTTWG VIO
TaPAdelyua TO IOTOPIKO TOU O€ ATTOTTANPWHES GAAwv daveiwv Kal n TTIOTWTIKA TOu
CUNTTEPIPOPA (TTX av gival KAAOTTANPWTAG N av eival kataxwpnuévog otov TEIPEZIA).
EvTUTTwon pou TTpokAGAece OTav e TNV évapgn TG OIKOVOMIKNG Kpiong oTo TéAog Tou 2008,
n Tpdmela GAAage Tn OTPATNYIKA TNG ME OTOXO Vva TIPOOTATEWEI Ta KEPON TNG
QUOTNEOTTIOIWVTAG TO KPITAPIO YIa TRV €yKpIon Oaveiwv amayopelovTiag OudlaoTIKG TN
ouvartoTtnTa éykpiong daveiou 1 K&pTag oTa o aduvapa PEAN TNG Kovwviag. To g106dnua,
N NAIKia Kal To €TTAYYEAUA EAEyXOVTAl TWPEA PE HEYAAUTEPN AQUOTNPOTNTA, £TOI WOTE YIa £va
véo o€ nAIKia 181wTIKG UTTAAANAO e €1668nua piIKpdTePO Twv 11.000 cupw TO XPOVO TTAEOV
Oev gival €UKOAO va QTTOKTAOE! TTIOTWTIKN KAPTA, €vW TIPIV TNV aAAayr TNG OTPATNYIKAG

nrav.

EmmpdoBera otnv €mAoyr] Tou BEUOTOGC OUVTEAECE TO yeyovog OTI oTolixeia BIAKPIoNG
TapatnpouvTal o€ Kabnuepivl Baon oe TTOANEG eKQAVOEIG TNG KOIVWVIKNAG Mag (WG Kal
ATav pia TpokAnon va SlaTmoTwlel av akOun Kal oTa UTTOAOYIOTIKA CUOCTHUATO KAl TTIO
OUYKEKPIYEVA OTA OUCTHAPOTA UTTOOTAPIENG atTogdocwy TTou oTnpifovtal oTnv €£6pun
yvwong uttdpyouv aTolxeia didkpiong evdavTtia o€ TTANBUCUIOKEG opades. Etmiong otnv
TEPITITWOoN 61ToU dIaTTIoTWOEI N dIAKPIoN TTPETTEI va eAeyXBEi TO KivnTpo yia auTto ) av givai
£VQ QAIVOUEVO TTOU UTTAPXEI AKOUTIQ. 2TNV TTEPITITWON TTOU N OIAKPION UTTAPXEl TTPETTEI vVa
gEpUNVEUTOUV Ol aITieG KABWG €TTioNg Kal va uttdpxel n duvatdétnta PETpnong tng SIAKPIoNG
woTe va ptropei va eCaleipBei | va uttdpxel PEXPI €vOG opiou, BIOTI GTNV avTiBETN
TepITTTWOoN dev eival amiBavn n eméuBaon Tou vopou, Adyw Tou OTI UTTAPXOUV EIBIKEG
vouoBeaieg kal pubpioeig TOoo o€ €BVIKG 600 KAl 0€ EUPWTTAIKO ETTITTEDO TTOU TTPOCPEPOUV
TTPOOTACIA TWV TTANBUCUWY evavTia 0t OIOKPIOEIG. 2TIG 0eAidEG TTOU akoAouBouv yiveTal
EKTEVAG ava@opd oTn vopoBeaia evavTia OTIG dIAKPIoeIG KaBWg Kal oTo dIaXwpPIoKO TNG
O1dKkpIong o€ Aueon A Euean, dI6TI dev gival TTAVTOTE TTPOPAVEG TO KPITHPIO TTOU OUVIOTA

TN dIAKPIoN.



1.1 loTopik6 MMAdaicio

ATé T TPpWTa OTAdIA TNG Xpnoldotroinong dedopévwy yia TN Bonrbeia otn Afwn
ATTOQACEWY  PTTOPOUV  va  dIaTTIOTWOOoUV  XApaKTNPIOTIKA  OIAKPIoNG avAPEsa o€
TTANBUCOPOUG. XapaKTNEIOTIKA ava@épeTal To TTapddelypa Tou Redlining (TTPaKTIKAG TNG
KOKKIVNG YPAMMAG), n oTroia €pappootnke otnv Auepikrp amd Tn dekaetia Tou 1930.
2UPQWVA JE AUTAV TNV TTPAKTIKA 01 TTONTEG OPICHEVWY, OUVABWG QUAETIKG KaBOoPIoPEVWY
TEPIOXWY, Oev gixav TTPOORACN O OUYKEKPIUEVEG UTTNPECIEG Kal TTPOIGVTA, KUpiwg
TPOTTECIKA, QOQONIOTIKAG Kl IATPIKAG KAAUWNG AKOPN Kal TTPOCRACN O OUYKEKPIUEVEG
Béocig epyaoiag.

To O6voua TNG TTPAKTIKAG OQEIAETAI OTNV KOKKIVN YPOMMN TToU €ixe oxedlaoTei TTdvw OTO
XAPTN TTEPIOXWY, OKIAYPAPWVTAG TIG TTEPIOXEG TTOAEWV OTTOU O TPATTE(EG Oev £Kpivav
ao0QOAEC va KAvouv eTTevduoels. Ta atroTeAéopara ATAV KATAOTPOPIKA Yia TTOAITEG
XOUNAWY  KOIVWVIKWY KOl OIKOVOMIKWY  T&Eewv, oO1 oTroiol  TTAclown@ikd  Atav
Agpoapuepikdvol, AaTivoauepikdvol kal AcIGTeG XapnAou €1I008ANOTOS Kal HOPPWTIKOU
EMTTEOOU, Ol OTToiol €iXav oucIlaoTIKA aTtrokAEIoTEl a1rd Tn duvatoéTNTa  TTAPOXNG
oTeEYaAOTIKOU daveiou. [ANNEX 1]

Apyoétepa o 6pog “redlining” xpnoIUOTTOINBNKE WG YEVIKOG OPOC yia va TTrEpIypAyel Tn
OIdKpION KAl TOV QTTOKAEIONO TTONITWV ammd uTtnpecieg Kai ayabd, ox1 pe Bdon T1a
YEWYPOAPIKA KPITAPIA, OTTWG O XAPTNG ME TIG ATTAYOPEUNEVEG TTEPIOXEG VI ETTEVOUCEIG, OAAG
Kupiwg pe Pdon kpimpla dIGkpIoNg OTTWG TO QUAO, TN QUAN Kal To O£EOUAAIKO
mpoadiopioud. [2]

Av Kal To TTapadelyua TTou avagEépBnke utropei va BewpnBei utTEPBOAIKO va 10XUEl OTIG
MEPEG MaG, TTEP’ OAa auTd, GTPATNYIKES ETTIXEIPNCEWY Kal TPATTECWYV PE OToIXEia DIAKPIONG
£XOUV eu@avioTel Kupiwg AOYyw TnG OIKOVOVIKAG UQEONG TTou EEOTTA0E O TTAYKOOMIO
emriedo ammd 10 POIVOTTWPEO Tou 2008. Eivalr XapakTnpIoTIK N MEIwon Twv €yKpioEwv
Oaveiwy Kal TTIOTWTIKWY KAPTWY, N OTToia KAatd KUpIo AGyo o@EiAeTal OTNV auaTnpoTroinon

TWV KPITNPiwv daveiopou TTou gival KaTtd BAcn €1008NPATIKAG pUONG.



1.2 Eidn di1akpiocewv - AlaXwWPICHOG O Gueon & éppeon

2TNV TTEPITITWON TTOU 0 OTOXOG €ival va atmaAAdgouue TIG dladikaoieg Ayng atropdoewy
ammdé TN XPNOIKOTIoiNoN XAPAKTNPIOTIKWY OIAKpIoNG, 6a nATav €UKOAn n okéwn va
QTTOHOVWOOUUE KPITAPIO OTTWG TO QUAO Kal T QUAA aTTO TEXVIKEG £E0PUENG yvwong, Ta
oTroia TTpo@avwg Ba ouvBEéoouv éva atToTéAeoua Baoiouévo o€ KPITAPIa UE DIaKPICEIG,
Tap’ OAa autd &ev gival TTAVTA TTPOPAVEG TTOIA €ival TA KPITHPIA TTOU TTPOKAAOUV A YTTOPEl
va TTpokaAéoouv diakpioelig €1 BApog TTANBuouwy. To TTPORANKA auTd ava@EPETAl WG
KABOPIOPOG XAPOKTNPIOTIKWY KAl KPITNPIWV HE AGueon R €uPeon OIGKPION. Z& YEVIKEG
YPOUUEG MTTOPOUME va TTOUE OTI n OUVOAKN TToU TTEPIYPAPEl TN MEIOVOTNTA TTANBUCUOU
TToU PTTopEl va uttooTel Katrolou €idoug SIAKPIoN TTPETTEI VA OPIOTEI WG €vag ouvOuaouog
XOPAKTNPIOTIKWY Kal OXI WG HEMOVWHEVA XOPAKTNPIOTIKA: YIa TTAPASEIYUO £YKUES YUVAIKEG,
€0VIKOTNTEG TTOU JOUV O€ QPTWXEG OUVOIKIES, NAIKIWPEVOI AVOPWTTOI PE XAMNAR OIKOVOWUIKA
duvardétnTa.

Q¢ dueon bidkpion PTTOPEI va OpICTEI N CUPTIEPIPOPE OTToU éva ATOMO A MIa oudda
TUYXAvel XeIpIopoU AlydTePO €UVOIKAG atTod 0TI GAAOI TuyXdvouv i Ba eTUyxavav KATW atro
TTAPOMOIEG TUVONKEG.

‘Eva mapadelypa dueong didkpiong cival hia ayyeAia yia Béon epyaciag TTou ypd@el «dev
yivovTal 8eKTEG AITAOEIG OTTO ATOUA PE EIBIKEG AVAYKESY.

To TPOBANUA TTOU UTTAPXEI OTO VO EVTOTTIOEI KAVEIG av UTTApxEl auean dIdkpion gival To OTI
O¢ev gival TTdvToTe €UKOAO va diakpivel Tov KataAAnAo TTapdyovta ouykpiong. Xpelddetal va
EVTOTTIOTEI TO ATOMO EKEIVO TTOU 01 GUVBNKEG TOU UTTOPOUV va OUYKPIBOUV JE TIG OUVONKEG
TOU aTOOU TTOU IoXUpIleTal OTI gival Bupa didkpiong. Movo edv auTd Ta atoua BpickovTal
KATWw aTtmo TIG idIEC 1) TTapOpoIEG OUVOAKES UTTOPEi va yivel n ouykpion. KArroieg Qopég eival
adlvato va EeVTIOTTIOTEl O KATAAANAQ OUYKPIOIHOG TTapdyovTag Kol TOTE TIPETTEl va
ETTIVOOOUE €va UTTOBETIKO TUYKpIoIPo TTapdyovta. H emmivonon auth Tpétel va BaaileTal
OTn METOXEIPION EVOG TTPAYUATIKOU TTPOCWTTOU PE TA OXETIKA XAPAKTNPIOTIKA (TT.X. KATTOIoU
TOU oTToioU N Bpnokeia gival n eTTionun Bpnokeia Tou KPATOUG O€ AvTiIBEON PE KATTOIOV TTOU
QVAKEI O€ PEIOVOTIKI) BpnoKeia) o€ EAaQPWG DIAPOPETIKEG OUVONKEG.

Ouwg agpou atrodeixTei 0TI N YeTaxeipion évavt dU0 aTtépwy TTou BpiokovTal oTnv idia A

TTapopoia Béon ATav SloQopeTIKA, €ival OUOKOAO va 10XUPIOTE Kaveig OTI N



OIAQOPETIKN YETAXEIpION gival diIkaloAoynuévn. H vopoBeaia TTPoBAETTEI KATTOIEG ECAIPETEIG
Ol OTToieg €ival auOTNPEA OUYKEKPIPEVEG Kal Treplopiopéves. O1  eEaIpEDEI AUTEG
TEPINAPBAVOUV TNV OUCIOCTIKN KAl KABOPIOTIKY £TTAYYEAUQTIKN TTPOUTIO0E0N, TIG BETIKEG
Opdoelg, TIG €UAOYEG TTPOCOPHOYVEG VIO TA GTOUO HE QVATINPEIEG KOl OUYKEKPIMEVES
eCaipéacig yia Tn dIdkpion Adyw nAIKiag.

MNa Tapddelypa, av £vag epyodoTtng apvnBei va dwaoel avénon YIcbou o éva epyalduevo
AOYW TOU 0€EOUAAIKOU TTPOCAVATOAMIOHOU TOU £pyalOuevou Kal GAAOG epyalOuEVOG OTNV
idla Béon Traipvel TNV augnon PiIocBou, cival TTOAU TBavév autd va aTroTeAel SIGKpIoN KaTd
Tapdpaon TnG vouoBeaiag Tmou evowpdtwoe tnv Odnyia (2000/78) yia Tnv atracxoAnon.
AMANG av 0 gpyadouevog dev TTApEl TNV augnon WicBou Adyw TnG nAIKiag Tou, TOTE AUTO iICWg
VO ETMITPETTETAI CUPQWVA PE T VOUOBeTia Kal N SIGPOPETIKA WeETaxEipion Adyw nAkiag va
MNv atroteAei  Sidkpion €dv n  SIOQOPETIKA MeTaxeipion OikailoAoyeital €UAoya  Kal
QVTIKEIYEVIKA aTTO éva Bepitd oTOXO Kal av Ta PECQ €TTTEUENG TOU OTOXOU auTtoU Eivail
avaAoya Kal ammapaitnTa.  ZUP@wva PE TNV u@ioTapevn vouoBeaia ol dIa@opEég auTég
MTTOpOUV va TTEPIAaUBAvouV Tov KaBopIoud eAAXIOTOU Opiou NAIKIAg, TNV €TTAYYEAUATIKN
euteIpia ) apxaidtnta oTnv amacyxoAnon yia v 1pdéoPaon oe Béon epyaoiag r o€
OpPICPEVA TTAEOVEKTANATA TTOU OXETICOVTAI PIE TNV EPYATIa.

Q¢ éuueon OIGkKpION WTTOPEl va OPIOTEI N CUUTTEPIPOPA OTTOU MIO €K TTPWTNG OWEWG
oudétepn dIATAEN, KPITAPIO 1] TIPOKTIKI) €VOEXETAI VO TTPOKAAECEI PEIOVEKTIKY UETOXEIPION
€VOG TTPOCWTTOU I hIaG Opddag o€ oxéon pe GAAa atoua.

Omwg kai otnv TepIMTwon TG dueong OIAKPIoNG, O €EVTIOTTIONOG Tou KATAAAnAa
ouyKpioigou TTapdyovTa Oev ival €UKOAN uméBeon. ‘Eva mmapddeiyua TTou oTo TTapeABov
XpnoigotroinBnke aav moavr) TepITITwon £Uueong O1akpiong Adyw @UAou gival autd TnG
OUCIOOTIKAG dlapopdg aTnv auoIfr] YeTagu TTARAPOUC Kal PHEPIKAG ATTacXOANoNG, kel OTToU
Ol EPYQCOUEVOI O€ PEPIKN ATTAOXOANON €ival KUPIWG yuvaikes. AkOpa éva TTapddelyua gival
MIOG €K TTPWTNG OWEWG OUDETEPN TTPOVOIO OTOUG E0WTEPIKOUG KAVOVIOUOUG HIOG ETAIPEIOG
TTOU QTTAITEI £VA CUYKEKPIPEVO KWOIKA EVOUPACiag edv autd odnyei 0ToV ATTOKAEIOUO VOGS
QaTOHOU 1 hIaG OPAdAG ATOUWV.

‘Eva XopoKTNPIOTIKO Trapadelyua €uugeong didkpiong Ba ptmopouce va BewpnBei n
XPNOIYOTIoINGT TOU TOXUOPOWUIKOU KWIOIKA £VOG AITOUVTA YA TTIOTWTIKA KAPTA WG éva atTod

Ta KPITAPIO yia TNV eTTECEPYaaTia aitnong Tou. Auto utropei va cuuBei S16TI TTapd TO yeyovog



OTI €va VOUPEPO OTTWG O TaXUDPOMIKOG KwWwdIKOG Oev PTTopel va BewpnBei  wg
XOopakTnPIoTIKG dIdkpiong, Tapd Talta, O KWOIKAG auTtdg dnAwvel Tnv TIEPIOX TNG

KATOIKIOG TOU AITOUVTQ, N OTToia OXETICETAI UE TNV OIKOVOUIKN KATAOTACTK] TOU.

1.3 EAAnviki] NopoOeoia evavria oTig S1akpioelg

H eA\nvikA vouoBeoia meplAauBdvel TTPOOQATES Kal €IBIKEG PUBUIOEIG KATA TWV BIOKPICEWY
Kal o ouykekpigéva 1o Nopo 3304/2005. 2kotrdg Tou vOuou gival n BE0TTION TOU YEVIKOU
TAQICioU puBuicews yia TNV KATATTOAEUNON Twv BIAKPICEWY AOYW QUAETIKNAG A €BVOTIKAG
KATaywyng Kabwg Kal yia TNV KATaTToAéUNoN Twv SIAKPIoEWY AOyw BpnoKEUTIKWY 1 GAAWYV
TemoIBACEWY, avaTnpiag, nAIKiag R yevetioiou TTPOCAVATOAMICHMOU OTOV TOMEA TG
amaoX0Anong Kal TnG epyaciag, aupewva e Tig 0dnyieg 2000/43/EK Tou ZupBouAiou Tng
29n¢ louviou 2000 kai 2000/78/EK Ttou ZupPouliou Tng 27ng NoguBpiou 2000, woTte va
dlac@aAileTal N epapuoyh TNG apxng TNG iong PeTaxeEipiong.

To dapbpo 2 Tou véuou avagépeTal OTNV apxA TNG iong MeTaxeipiong, OTTOU:
1. AtrayopeueTal n aueon A Euueon SIAKPION yia £vav a1t Toug AOYOUG TTOU ava@EéPovTal

oT1o Gpbpo 1.

2. Q¢ didkpion voeital Kal n TapevoxAnon i kaBe AAAn TTpooBANTIKA EVEPYEIQ, N OTTOIG
eKONAWVETAI PE QVETTIBUUNTN CUMTIEPIPOPA TTOU OXETICETal PE évav a1Td Toug Adyoug Tou
apBpou 1 Kal £xel WG OKOTTO 1 ATTOTEAEGUA TNV TTPOCROAN TNG AIOTTPETTEIAG TTPOCWITTOU
Kal Tn Onuioupyia €KQOPICTIKOU, €XOPIKOU, €LEUTEAIOTIKOU, TATTEIVWTIKOU 1 €TTIBETIKOU
mepIBaANovToG. Katd Tnv e€eidikeuon Tng évvoiag Tng TTapevoxAnong AaupdavovTal utroywn

Kl Ta XPNOTA Kol GUVAAAGKTIKG RiOn.

3. Q¢ didkpion voeital €TTiong OTTOIAOATIOTE €VTOAN yia TNV €@Apuoyr OSIOKPITIKAG
METaxeipiIong o€ BAPOG TTPOCWITTOU YIO OTTOIOVOATIOTE ATTO TOUG ava@ePOUEVOUG Adyoug

oTo GpBpo 1.



EkT6¢ atmd TIG avWTEPW KOIVES BIATALEIG, UTTAPYXOUV KOl CUVTAYUATIKEG BIATAEEIG Ol OTTOIEG,
KATOXUPWVOVTOG TA OIKAIWMKATA TOU avBpwTtrou, a@opoulv £PPeca Kal To CATNHO Twv
olakpicewyv. MNa mTapddeyua, 10 ApBpo 25 Tou EAANVIKOU ZuvTayuaTtog gival TTapd TTOAU
ONPAvTIKG, KABWS dNAWVEI 0APWS TTWG Ol IBIWTEG £pYOdATEG UTTOXPEOUVTAI, OTTWG KAl TO
onuéaoIo-epyoddTng, va dIaoPaAifouv Ta CUVTAYHOTIKG DIKAIWHATA TwV EPYALONEVWY TOUG
(T7.X. T BIKAIWPATA 1I00TNTAG KAl W SIAKPIoNG).
2TNV aoTIK vouoBeoia uttdpxouv £TTioNG OPICHEVEG PUBUIOEIG, TIG OTToiEg UTTOPOUV Va
ETMIKAAEOTOUV Ta BUuaTa OIOKPICEWY TTOU ETTIOILKOUV TNV iOn METAXEIPION OTOV XWEO
epyaociag Toug. Ev toutoIg, otnv TTpdén, oTraviwg yivetal €1TikANOA Toug o€ ouvOUAOUO lE
TOUG aVWTEPW TTEVTE AOYOUG BIAKPIONG TOMEIG, EKTOG ATTO TNV TTEPITITWON TNG iong apoIBig,
OTTOU KaI TTAAI WG BV yiveTal ETTIKANOTN TWV TTEVTE avwTEPW Adywv BIGKpIoNG.
H epyarTikr) vopoBeaia gival TAoucia atd diaTdéeig katd Twyv diakpiccwv. MNa mapddeiyua,
o N. 1414/1984 Trepi E@apuoyng tng apxAg TnG 100TNTAG TwWV QUAWY OTIG £PYACIAKES
ox£oeIg TepIopicel TIG SIOKPIOEIG, av Kal IOXUElI JOVO YIa TOug £pyalopévoug oToV IDIWTIKO
Topéa. YTrdpxouv, €1miong, Kal AAAeEG OIaTALEIC TTOU DIANOPPUWVOUV €Va TTPOCTATEUTIKO
TTAQiCI0, ATTOKAEIOVTAG TTPOKTIKEG OIOKPICEWY, OTTWG TNV ATTOAUCN €ykKUOU yuvaikag N
QTTOQACEIS TWV €PYOOOTWV COUVOEDEPEVEG HE TN QUAETIKA 1 €BvOTIKA KaTaywyr] Tou
epyalouévou. [3]
O1 apudédiol popeic otnv EAAGSA yia TV €@appoyh TNG TTOAITIKAG KATA Twv OIAKPIicEwWY
eival o1 akéAoubor:

1. H Oikovouiki kai Koivwvikiy Emrpoty (OKE) éxel avaAdBel va trpoTteivel pHéTpa

oTNnVv KuB£PvNon Kal TOUG KOIVWVIKOUG £TAIPOUG PE GTOXO TNV TTpowdnaon NG apxns

TNG ioNG METAXEIPIONG KaI TNV KATATTOAEUNON TWV OIAKPICEWV.

2. O Zuviyopog Tou lMoAitn €ival n apuddia apxn yia TTEPITITWOEIG OTTOU TO dNUOCIOo

£Xel TTapaBidoel TNV apxr TG iong JETaxEipiong.

3. Ze TEPIMTTWOEIG OTToU dTopa Kal 1I8IWTIKOI Qopeig éxouv TTapafidoel TNV apxr TnNg
iong petaxeipiong apuodia civar n Emtpot ‘long Metaxeipiong, TTou avrikel oTo
YTroupyeio Aikaloouvng.



4. To Zwpa EmBewpnong Epyaciag eival utretBuvo yia TG TTapafIGCEIS OTO XWPO
epyaciag. Kavel eAéyxoug pe otdxo va €Cac@aliosl TNV €Qapuoyn TN vouoBecoiag
Kal €xel TNV €gouoia va TTpoPei o€ VOUIKEG BIWEEIS 1 va eTTIBAAEl TTPOCTIUA O€

TTEPITTTWON TTapaBIGCEWV.

1.4 Eupwmaikil NopgoOegia evavria oTig S1akpioeig

H un-diakpion €ivail yeviki apxn Tou EupwTraikoU Aikaiou kal ava@épetal pnta o€ didgopa
apBpa Twv Zuvonkwv [ANNEX 2].

O Xdaptng Twv OgueANiwdwv AIKaIWPaTwy NG Eupwtaikng ‘Evwong d1aknpUXTNKE ETTiIONUQ
10 AeképBpio Tou 2000. To dpBpo 21(1) Tou XAapTn TTPOPRAETTEL

«AtrayopeueTal otroladnTToTe dIdKpIon Paciopévn o€ OTToIoVOATIOTE AOyo OTTWG TO QUAO,
N QUARA, TO XpWHa, TNV €BVOTIKN | TNV KOIVWVIKA TTPOEAEUCH, TA YEVETIKA XAPAKTNPIOTIKA,
N YAWooaq, Tn Bpnokeia f Tnv ioTn, TRV TTONITIKA 1 GAAN dtmown, TNV 1810TNTa HEAOUG O€
€0VIKN peIoVOTNTA, TNV TTEPIOUTia, TN yévvnan, TV avarnpia, Tnv nAIKia [ Tov 0eEoualiko
TTPOCSIOPITHUOY.

EmmmAéov 1o ApBpo 13 Tng Zuvonkng Tng Eupwtraikhg KoivotnTtag TpoBAETTEL

«Xwpic emnpeacud TPOg TIC AANeg TTpdvolEG TNG ZUVvBAKNG QUTAG Kal €VIOG Twv
TTEPIOPICHWY TWV £E0UCIWV TTOU KaBopifovtal atrd auTr] TTpog Tnv KoivotnTta, 1o ZuuBouAio
ME oupdwvn atrépacn emi TPOTaoNG TG Eupwtraikng EmTpomig kai PeTd atrd
OlaBouAeuon pe v EupwPouAn, pmopei va avaAdBer avdAoyn Opdon yia Tnv
KatatroAéunon Tng d1Idkpiong oTn BAcn Tou QUAOU, TNG €BVOTIKNAG 1 UAETIKAG TTPOEAEUONG,
NG Bpnokeiag 4 TG TioTng, TNG avamnpiag, TG nAKKiag 1 Tou cegoualikou
TTPOCOIOPIoHUOU.»

H EupwTtraikr] ‘Evwaon €xel uloBeTrigel OTpATNYIKN YIO TNV KATATTOAEUNON TwV JIAKPICEWY

TTOU aTtroTeAciTal atrd Tpia YEpn:

= Odnyia yia TNV €Qapuoyn TNG iong HETAXEIPIONG aveEapTHTWG EBVOTIKAG 1 QUAETIKAG
mpoéAeuong (Odnyia Tou ZupBouAiou 2000/43/EK).



=  Odnyia TAaICioU yIa TNV iON PETAXEIPION OTNV £pyadia Kal aTnv atracXoAnon Bdoel
NG BpnoKeiag, TNG avatrnpiag, TNG NAIKIAG Kal Tou oe§OUaAIKOU TTPOCAVATOANICHOU
(Odnyia ToU ZupBouliou 2000/78/EK).

= To koivoTtiké lMpdypaupa Apdong 2001-2006 (Atmoé@aon 2000/750/EK) yia tnv
KATaTroAéuNon Twv diakpiccwyv yia Adyoug TTou avaypdagovTal oto ApBpo 13 (ekTOG
aT1To TO PUAO) €XEI TPEIG KUPIOUG OTOXOUG:
- va BonBnoel otnv avaAuon Kal agloAdynon Tng éKTaong Kai TNG UoNG Twv
Olakpicewv oTnv EupwTraik ‘Evwon Kal oTnv amoTEAEOUATIKOTATA TWV
METPWV VIO TNV KATATTOAEUNOT TOUG.
- Na BonBnoel otnv oikodéunaon TNG IKAvVOTNTAG TWV TTAPAYOVTWY TWV PEAWV-
KPATWV TTOU dpacTNPIOTTOIOUVTAI OTNV KATATTOAEUNOT TWV BIAKPICEWV.
- Na mpowbnoel kai va dlaxUoel TTPOG TOUG ETTAYYEAUATIEG KAl TA ATOUA TTOU
£Xouv poOAo aTn dIaPOPPWaON TNG KOIVAG YVWHNG TIG Gieg Kal TIG TTPAKTIKEG

TTOU OTTAITOUVTAI VIO TNV KATATTOAEUNON TwV SIAKPICEWV.

1.5 EmMTwoeig Si1akpioewyv

21NV TTEPITITWON OTToU Ta POVTEAD ANYewv atmo@dcewy Bacifovtal o€ CUUTTEPACUATA TTOU
TTpoépxovTal atrd €EO0PUEN YVWOEWV KATA TV oTroia dev £€xouv atropovwBei i eCaleipBei
TTAPAYoOVTEG TTOU CUVIOTOUV BIOKPICEIS €I BApog TTANBuouwy TéTE PE BAon Tn vopoBeaia
TTOU TTaPATEBNKE ETTIXEIPACEIS | OpyavICUOI gival duvaTtd va BpeBolv amévavt aTo vOuo,
mOavov PE KOTOOTPOWPIKEG GUVETTEIEG YIa TIG €TaIpEies. 'ETaol evy dpvnon utrnpeciwv o€
OUYKEKPIUEVOUG TTEAATEG MeE Pdon TO TPOQIA TOug UTTOPEI va TIC TTpooTaTelel ATTO
KKOKOTTANPWTEG» 1 YEVIKOTEPA TTEAATEG UE UWNAS pioko atrd Tnv AAAn eival duvatd va TIg
QEPEl QVTIMETWTTIEG ME TO VOMO ME OAEBpIa atroTEAéOPOTA YIO T QPN TOUG Kal KOT'

ETTEKTAON TNV KEPOOPOPIA TOUG.

XapaKTNPIOTIKO TTAPAdEIYUA OTTOTEAEI N KATAYYEAIQ EVAVTIO O AOQANIOTIKEG ETAIPEIEG OTNV
Kutrpo Aoyw NG BIOKPITIKAG PETaXEiplong EAAnvoTTovTiwy Kal GAAwvY pn KUTTpiwy TTOAITWV.
To «Kévtpo Nedtntag Ammodripwy EAMAvwy Néwv otnv Kuttpo» uttéBale kaTtayyeAia otnv

Apxn kKatd Tou PaTtoiopou Kal Twv Alakpioewy 10XUpICOUEVOI OTI OI ACQANIOTIKEG ETAIPEIEG,



£QAPUOLOVTOG PATOIOTIKA TTONITIKI) KAl JE KPITAPIO HOVO TNV €BVOTIKA KATAyWYyr], apvouvTal
Vo TIPOCPEPOUV o€ EAANVOTIOVTIOUG TTOAITEG TIG iDIEG UTINPEECIEGC ao@AAoNg TTOU
TTPoo@Eépouv oe EAANVOKUTTpIOUG TTOAITEG. H KaTayyeAia agopouoe Kupiwg oTnv ac@daAion
MNXavoKIVATWY oxnuatwy atrd EAAnvotTévTioug Kal Ta TTPoBAAPATA TTou auTd dnuIoupyei
OTNV TTPOCWTTIKA KOl ETTAYYEAUATIKA TOUG {wr. ZTNV KatayyeAia yivetal €Triong avag@opd
KAl OTIG QUOKOAIEG TTOU avTIUETWTTICOUV oI EAAnvOTTéVTION Yia €£a0@ANIOn aC@QANICTIKAG
KAAUWNG Kal o€ AANOUG TOWEIG, OTTWG TNV £PYATIKA ao@AAIon Kal TNV ao@dAgia (WHG Kal
atuxnuétwy. [ANNEX 3]

A6 TNV GAAN TTAEUpd EPPAVEIC €ival O apVNTIKEG ETTITITWOEIG OTO €UPUTEPO KOIVWVIKO
ouvolo OTav eTaipeieg, opyaviopoi Aaupdavouv atmo@docelg pe Tapdyovreg didkpiong. O
ammoKAEIONOG atmd  Béoeig epyacdiag yia Adyoug Kkataywyng, nAKKiag, avatnpiag,
0eEOUAAIKWY TTPOTIMACEWY GAAG Kal OI aTToppiYelg o aIThoelg daveiopoU OTTwG yia Thv
ayopd OTITIOU A TNV €Kdoon TTIOTWTIKAG KAPTAG €VIOXUOUV TIG KOIVWVIKEG DIaQOpPEG Kal
EUVOOUV TOV KOIVWVIKO aTToKAEIONO. O atmokAEIoNOG gival aAucida Kabwg £vag Kpikog TTou
TIPOKAAEI QTWXEIA (TT.X. XaUNAS eTTiTTeEdO eKTTAI®EUONG) CUVOEETAI APPNKTA E TOV ETTOUEVO
(17.X. avepyia). AT TNV KOIVWVIKA KOl OIKOVOUIKA HUEIOVEEIa TO TTEPACHO OTOV ATTOKAEIONO
gival eukoAho. TMa mapddeiyua, €vag véog MeE XAPNAS €10édnua dev cival TmBavd va
QTTOKTACEI TO OIKO TOu OTTiTI, &edOPEVOU OTI 01 TPATTECEG XPENOIMOTTOIOUV TTOAU auoTnpd
KpITripia daveiouou Kal £vag TETOIOG UTTOWNRPIOG dev UTTopEl TTapd va Bewpndei uwnAou
KivOUVOU Kal va atToppIPoEi.

Ta apvnTikad atroTeAéopaTa eival TOGO TTEPICCOTEPO €UPAvr) OGO PEYOAUTEPN Eival Kal n
XPNON OUCTNUATWY ATTOPACEWV TIOU XPNOIMOTIOIoUV €E0PUEN YyVWONG ME TTAPAYOVTES
OIGKPIONG.



2. AHWH ANO®AZEQN & AIAKPIZEIZ

H Texvikii «Scoring Systems» avamTtuxBnke yia va €EUTTNPETACEl TOUG OKOTTOUG TNG
€EOPUENG yvwong yia TN AjYn atmmoQAcewyv Of€ TIEPITITWOEIG OTTWG O OAVEIOUOG O€
KATOVOAWTEG, N €yKpIon TTIOTWTIKWVY KApTWwy i N TTpdoAnwn o€ Béocig epyaoiag. Baoikn
eQapuoyr Twv Scoring Systems cival o€ TpaTTE(IKA CUCTAPOTA TA OTTOIO XPNOIKMOTIOI0UV
O0edopéva Tou TTEAATN yIa va eyKpivouv 1} va atmmoppiyouv aitAoeig yia ddveia i KAPTEG.
2uvnBwg o uttoWn@Iog dAVEIOAATITNG CUUTTANPWYVEI TV QiTnon Tou KAl autouata Péow
TPOTTECIKNG €QAPHOYAG TTOU UAOTIOIEI TEXVIKEG €EOPUENG yvwong, Ta dedouéva Tou
utmokevtal o€ emeCepyacia  pe  Pdon  PoviéAo  okopoAnwiag. Ta  OUYKEKPIPEVA
XOPAKTNPIOTIKA TOu TTEAATN, OTTWG TO UYWNnASG €166dnua, n aitnan Tou AapBdvel éva uwnAo
BaBuo, evw yia dUCPEVA XAPAKTNEIOTIKA, OTTWG N KATAaXwpenon Tou TTEAATN oTo TPATTECIKO
ovotnua TEIPEZIAZ, n aitnon AapBdavel akdun kai apvntik BabuoAdynon. To ouvoho
TWV BaBuUwWV TTOU CUYKEVTPWVEI O TTEAATNG KATA TNV €€ETacn OAWY TWV XOAPAKTNPIOTIKWYV
TOU €ival To TTPWTO KOUPIKG onueio atrdé@acng yia Tnv £€ykpion A TV amméppiyn g aitnong
Tou, &edopévou OTI yia ThV EyKpion 1 atTAd TNV ouvéxion Tng dladIKaoiag aTo ETTOPEVO
o1adlo, n aitnon Ba TpétTel O va éxel Letrepdoel €va kaBopiouévo opio (cut-off limit).
OuoclaoTikd 10 OKOop Tou TTEAATN dpa WG KPITAPIO TTOU KaBOopIlel TO PIOKO TTOU £XEI N
TpaTela va daveioel éva teAdTn. Ooo peyaAuTtepn eival n BabuoAdynon Tng aitnong,
BewpnTIK& TOOO PIKPOTEPO Eival TO pioKo TTou TTaipvel N TPATeda va eykpivel To daveiouo.

Aedopévou 6T 0 daveIOPOG aTToTeAEl yia TIG TPATECEG ONPAVTIKO KOMMATI Twv
OpaoTNPIOTATWY Kal MAANIOTA PE TTPOOTITIKES YIa PEYAAa kEPDN, Ta scoring models éxouv
avatTuxBei o€ peydho Pabud kal uTtdpxouv OTNV ayopd TTOKETA AOYIOMIKOU TTOU
EMTPETTOUV TN Onuioupyia TéTolwv povTéAwv. Mapddeyua eivar o iLOG g IBM, TTOU
atroTeAEl TTAAT@OPPA YIa TV UAOTTOINCN KPITNPIWY daveiodOTNONG avAAoya JE TNV TTOAITIKA
NG TPATTECAG. BAOIKO TTAEOVEKTNUA QUTAG TNG TEXVIKAG €ival OTI PTTOPEI va TTPOCAPHUOLE!
OTa KPITAPIO TNG €yKpiong 1 amméppiPng AITAoEwv NG oANayEG TNG TTOMITIKAG TwvV
Tpatrefwyv. ‘Eva amAd mapadeiyua 8a Atav n aAAayr Tou opiou — av n Tpdrreda emOupEei
TNV €yKpion TTOAAWY daveiwv, OTTWG yiveTal o€ TTEPIOOOUG OIKOVOMIKAG AvBnong, 1T dev
EXel TTAPA va opioel éva XaunAdTEPO 6pIo yia TNV €ykpion Tou daveiou. ZTnv avTtifeTn

TTEPITTITWOTN, OTTWG YIa TTAPAdEIYUA PETA TNV OIKOVOMIKA UQEON TTou EEOTTace OTa



TEAN TOU 2008, TO OPI0 AUgAveTal P ATTOTEAEOA va gival DUCKOASTEPN N £yKPIoN AITACEWY
yia ddvela | KAPTEG, £TO1 WOTE N TPATTECQ VA OKOAOUBEI TTIO CUVTNENTIKA TTONITIKA HJE OKOTTO

VQ JEIWOEI TO PIOKO ¢NUIAG Kal va TTpooTaTtelel Ta KEPSN TNG. [4]

Ta scoring systems BaciovTtal Kupiwg o€ aAyopIBUOUG KATAYOPIOTTOINONG KAl OTNV TTIO
atmA pop®n Toug Ba dIaTTICTWOEI 0TI ePapPOleTal 0TO OUVOAO OedOUéVWY Eva OET ATTO
Kavoveg TuTTou: if — then.
‘Evag kavévag Katnyoplotroinong amoTeAeital atmd 10 mTPoTEPO TUARUa (if) kal atd 10
eTakOAouBo TuAua (then). H utméBeon mepiExel éva Katnyopnua yia kaBe TTAs1dda TTou
MTTOPET Va gival €ite aAnBA¢ €iTe WeUdAG.
2Tnv Tepimtwon Tou egeTdloupe Tnv diadikacia Tou akoAouBei pia Tpdteda yia va
EYKPIVEl i va atToppiyel TNV aitnon yia ddveio diatmotwvouue 6T n diadikacia diacTraTal
o€ dUO KUpiwg pEPN:
1. oTnv autOuaTtn ekTEAEOT aAyOPIOUWY OTA TTPWTA OTAdIA TNG £EETAONG TNG AITNONG
2. omnv manual diadikacia &émou uTTdAAnAol Tng Tpdmelag KAvouv TTEPAITEPW

eAEyXOUG (YIO TTapAdEIyUa ETTAANBEUON OTOIXEIWVY TOU TTEAATN)



2.1 AS10AGYyNnOoN piockou MOTOANTITIKAG IKAVOTNTAG HECW scoring system:

‘EppEoN didakpion

Ag Bewpriocoupe OTI TEOOEPIG DIAPOPETIKOI TTEAATEG €ival UTTOWRPIOI KATAVAAWTIKOU daveiou

KAl TO XOPAKTNPIOTIKG TOUG CUVOWICoVTal OTOV TTiVAKA:

KPITHPIA

EIZOAHMA 21.000 25.000 46.000 22.000
HAIKIA 32 37 35 39
TAXYAPOMIKOZ KOAIKAZ 104 40 105 58 14561 104 40
EMINEAO EKNAIAEYZHE -BAGMIA -BAGMIA -BAGMIA -BAOMIA

MINAKAZ 1 - ZTOIXEIA AITOYNTQN KATANAAQTIKOY AANEIOY

To oUvoho Twv BaBuwv TTOU Ba CUYKEVTPWOEI N aitnon PacifeTal OTOUG TTIVAKEG WE

avaAuTIKA BaBuoAdynaon yia KABe éva atrd Ta XAPAKTNPIOTIKA TOU aITOUVTA.

KPITHPIO "EIZOAHMA" SCORE

INCOME<10.000 10
11.000<INCOME<18.000 15
19.000<INCOME=<40.000 25
41.000<INCOME<65.000 35
INCOME>66.000 40

MNINAKAZ 2 - SCORE I'lA TO KPITHPIO “EIZOAHMA”




KPITHPIO "HAIKIA" SCORE

AGE < 22 4
23 < AGE <30 7
31 <AGE <45 10
46 < AGE < 65 8
AGE > 66 4

MINAKAZX 3 - SCORE I'A TO KPITHPIO “HAIKIA”

KPITHPIO "TAXYAPOMIKOX KQAIKAX" SCORE

104 40 (Ayiog MavteAeRuovag)

104 35 (Metagoupyeio)

104 42 (Xe0NI)

105 62 (MA. >uvtdyparog)

105 58 (MNAdka)
(
(
(

165 51 (MAu@Eda)
145 61 (Knpiaid)
152 37 (P1hobEn)

0 |0 | |o |o |~k |k |k

NINAKAZ 4 - SCORE I'lA TO KPITHPIO “TAXYAPOMIKOZ KQAIKAX”

KPITHPIO "ENMINMEAO EKIAIAEYZHX" SCORE

A-BAOMIA 1
B-BAGMIA 2
-BAGMIA 3 .

MNINAKAZ 5 - SCORE IN'A TO KPITHPIO “EMINEAO EKMAIAEYZHZ”

Me Baon Toug TTapATTAvVW TTIVAKEG PTTOPOUME va UTTOAOYioouuEe TNV TeEAIKA BaBuoAdynon
TNG AiTNONG:



KPITHPIA MNEAATHZ 1 MEAATHX 2 MEAATHZ 3 NMEAATHZ 4
AEAOMENA | SCORH AEAOMENA |SCORE AEAOMENA | SCORH AEAOMENA | SCORH
EIZOAHMA 21.000 25 25.000 25 46.000 35 22.000 25
HAIKIA 32 10 37 10 35 10 39 10
TAXYAPOMIKOZ KQAIKAZ 104 40 1 105 58 6 14561 8 104 40 1
EMINEAO EKMNAIAEYZHZ -BAOMIA 3| r-BAOMIA 3| -BAOMIA 3| r-BAOMIA 3
2ZYNOAO AITHZHZ 89 44 56 39
KATQTATO OPIO = 40 AIMNOPPIYH ErKPIZH ErKPIZH AMOPPIYH

MINAKAZ 6 - AlIOTEAEZMATA AITHZEQN

Mrtropei va diatmioTwBei &1 HeTAEU TWV TECOGPWYV UTTOWNIWV O TTPWTOG Kal 0 TETapToS Ba

aTTopIPOOUV Kal TO apvnTIKO OTOIXEIO TNG QiTNOAG TOUug €ival O TAXUSPOWIKOG KWOIKAG.

MapaTtnpoupue 611 o1 00 auToi AvBpwTToi avTiyeTWTTIovTal e oToIxXEia DIAKPIoNG O€ oxéon

ME TO BeUTEPO UTTOWNAPIO, O OTTOI0G BIaPOPOTIoIEITAl OTTO TOUG TTPONYOUUEVOUG dUO HOVO

oTnVv TTepIoxXn oTnv otroia Cel. Ta uttdAoitta oToixeia uttd agloAdynaon Ppiokovtal oy idia

KAGon. [Mapatnpeital AoImmov piag €upeong Mop®ng Oidkpion e PBdon Tnv TTEPIOXN

Katoikiag. MBavoTara n didkpion autr €xel va KAVEl PE KATTOIA POP®A TTPOKATAANWNG

EVAVTIO O€ TTEPIOXEG TTOU UTTOPEl KATTOTE Va {oUucav XauNAOGTEPNG KOIVWVIKAG A OIKOVOUIKNAG

TaENG AvBpwTTOI, N OTTOIa £XEI METATPATIEI O€ CUVOAKN yIa TN Afywn amé@acng.

O T1pitog utTOWN®IOG QaiveTal va eival 10avikOg yia Ta KpITApIa TNG Tpdmmedag Kal givail

BéBaio o1 Ba eykpIBei N aiTnor Tou yia To dAvelo.




2.2 AS10AGYyNON piocKou MOTOANTITIKAG IKAVOTNTAG HECW scoring system:

Aupegon diakpion

Téooepig dIAPOPETIKOI TTEAATEG TPATTECOG QITOUVTAI VIO TNV ATTOKTNON TTIOTWTIKAG KAPTAG

KAl TO XOPAKTNPIOTIKA TOUG ATTEIKOVICOVTAI OTOV TTiVAKA:

KPITHPIA AITON 1 AITON 2 AITON 3 AITON 4
EIZOAHMA /
EIXOAHMA EIMYHTH 32.000 25.000 26.000 22.000
HAIKIA 24 31 36 26
TPATEZIKOX IAIQTIKOZ
EMAITEAMA METAIT. ®OITHTHX| YNAAAHAOZ| AAXKAANAOX YIMAAAHAOZ
EMINMEAO EKIAIAEY >HZ -BAOMIA -BAOMIA -BAOMIA -BAOMIA
EIZAFQIrH TON TEIPEXIA OX OXl OX OXl

MINAKAZ 7 - ZTOIXEIA AITOYNTQN NIZTQTIKHZ KAPTAZ

To oUvolo Twv BaBuwv TTOU Ba CUYKEVTPWOEI n aitnon PacifeTal OTOUG TTIVAKEG ME

avaAuTIKA BaBuoAdynon yia KABe éva atrd Ta XapAKTNPIOTIKA TOU AIToUuvTd.

KPITHPIO "EIZOAHMA" 'H "EIZOAHMA EITYHTH" [SCORE
INCOME<10.000 10
11.000<INCOME<18.000 15
19.000<INCOME<40.000 25
41.000<INCOME<65.000 35
INCOME>66.000 40 .
NINAKAZ 8 - SCORE I'lA TO KPITHPIO “EIZOAHMA”

KPITHPIO "HAIKIA" SCORE

AGE < 22 4
23 < AGE <30 7
31 < AGE <45 10
46 < AGE <65 8
AGE > 66 4 .




MINAKAZ 9 - SCORE I'lA TO KPITHPIO “HAIKIA”

KPITHPIO "EMNAITEAMA" SCORE

OOITHTHX -3

2TPATIQTIKOZ 7

IAIQTIKOX YTTAAAHAOX 7

EAEYOEPOZX EMAITEAMATIAX 8

AASKANOZ/KAOHIHTHE 8

AIKASTIKOZ YINAAAHAOX 10

TPAMNEZIKOZ YINAAAHAOZ 10
MINAKAZ 10 - SCORE INA TO KPITHPIO “ENAITEAMA”

KPITHPIO "EIZAIFQI'H >TON TEIPEZIA" SCORE

NAI -7

OXI 3

MINAKAZ 11 - SCORE INA TO KPITHPIO “EIZArQrH xTON TEIPEZIA”

Me Bdon Toug TTaPATTAVW TTIVAKEG PTTOPOUNE va UTToAoyiooupe Tnv TeAIKA BaBuoAdynon

NG aitnong:
KPITHPIA MNEAATHZ 1 MEAATHZ 2 MEAATHZ 3 MNEAATHZ 4
AEAOMENA| | "~ 7 SCORE| AEAOMENA | "~ ' T
EIZOAHMA/
Cor 32.000 25 25.000f 25 26.000] 25 22.000 25
HAIKIA
MET. TPANEZIKOZ IAIQTIKOZ
3 10| AATIKAAOZ 7
EIZATQrH =TON
T OXI
35 48 46 45
KATQTATO OPIO = 40 ATMOPPIWH ErKPIZH ErKPIZH ATMNOPPIWH

MNINAKAZ 12 - ATIOTEAEZMATA AITHZEQN

Mrropei va diatmoTwBEi 6T yeTAlU Twv TECOAPWY UTTOWPNPIWV 0 TTPWTOG Ba atropIPBEi Kai

TO apvNTIKG OTOIXEIO TNG AiTNONG Tou gival To KPITApIo «ETTdyyeApar». Mapatnpouue OTI 0

MeTamTuxiakdg  DoItnTAG  avTINETWTTICETAI

ME OToIXeia dAueong dIGKPIONG, A@OU

BaBuoAoyeital apvnTiKA WG TTPOG TO ETTAYYEANQ TOU pE TTPOBECN KABE TTEAGTNG TTOU QUTEITAI




KAl QVAKEI OTNV KATNyopia HETATITUXIOKOG @OITNTAG OUCIACTIKA VO ATTopPITITeETal. Ta

uttéAoITTa oToixeia uttd agloAdynon Tou @oITnTA BpiockovTal oTnv idia KAGOon.



3. MEOOAOI EZOPY=HZ NQzZHZ ME POIH =TIZ AIAKPIZEIZ

2Tnv €¢6puUgn yvwong Ta PovTéAa katnyoplotroinong cival dopnuéva pe BAaon 10Topiké
OToIXEIa JE OKOTTO akpPIBWG TN BIAKPION TWV OTOIXEIWV 0 BIOPOPETIKEG KAAOEIG WOTE VA
avayvwpIoToUV Ta KOIVA XapaKTNPIOTIKA TNG ouadoTroinong OTIG CUYKEKPIUEVEG KAAOEIG A
va TTPORAEPBOUY aUTA Ta XOPAKTNPIOTIKA o€ deiypata un Katnyoplotroinuéva. Kai oTig duo
TEPITITWOEIG TA WOVTEAD KATNYOPIOTTOINONG MTTOPOUV va  XPENOIJoTToiNBouv yia va
UTTOOTNPIEOUV CUCTHAPATA ATTOQPACEWY, OKOPN KOl OTNV €QAPUOYN TWV CUCTNUATWV
amopaong o€ Oedouéva KoIVwVIKA guaiobnta, OTTwG yia Tapddeiyua n mpooBaocn
avBpWTTWY TTOU AITOUVTAI YIa TTIOTWON O XPNMOTOTMOTWTIKA 16pUhaTa A yia pia Béon
epyaociag. Aedouévou 6TI N XPrRoN auTWY Twv cucTNUATWY YiveTal OAo Kai TTIo d1adedopévn,
1600 YyiveTal YeyaAUTEPN Kal N avdykn yia va eEac@aAioTei OTI oI amo@Aacels Ba cival
eAeUBepeg atTd aToIxEia dIAKPIONG.

H epwtnon Tmou yevvaTal civar n akdéioubn. Evw T1a povriéda katnyopiotroinong
utrooTnpifouv Ta OUCTAMATA ATTOQPACEWV Ta oTroia odnyoUv oe AIyOTEPO TUXAIEG
ATTOPACEIG, €ival TBavO va 0dnNyouv € KOIVWVIKEG BIOKPIOEIS JE TNV KAKWG EVVOOUEVN
évvoia; H atrdvrnon eivail EekaBapa val! Ekuaietovrag yvwaon atmo 1I0Topika dedopéva eival
mlavo va odnynoel o€ dIAKPIoEIC AOYw KOIVWVIKWY TTPOKATAANWEWY 1 UTTOOUVEIdNTA VO
TTPOodIKACEl ammoTeAéopaTa Adyw TTapadoaiakwy avTIARWewv. lMNa Tapddeiyua, av atroTeAei
apvnTIKO KPITAPIO yia TNV TTPOCANWN eyKUWV YUVAIKWY o€ B€oeig epyaaiag, dnAadn ol
EYKUEG Oev €xouv TTpOCPacn ot véeg BEOEIC epyaciag, Kal apyoTepa €£QAPMOCTEI OTA
IOTOPIKG Oedopéva PovTEAo €€Opuing yvwong, dev Ba TpéTTel va gavei TTapdfevo Eva
OTTOTEAECUO TTOU QAveEPWVEl TNV AUECN oxéon TnG dpvnong Bécewv epyaciag kal Tng
EYKUPOOUVNG Kal £€T01 dnIoupyEiTal Aueca 0 Kivouvog dnuioupyiag evog TETOIOU KAVOVA WE
éva EekdBapo oToixeio diakpiong. MNapd 1o yeyovog BERaia 6T évag TETOIOG Kavovag givail
OKPIBAG Kal €UKOAD avayvwpiolyog, Oev ptmopei va xpnoiyotroinBei yia 1 AQyn

ATTOQPACEWV.



3.1 KATHIrOoPIONOIHZH

H kartnyoplotroinon (classification) eival atd TI¢ M0 yVWOTEG Kal dnuo@IAEic peBddoug
€E0PUENG YVWOONG. XPNOIPOTIOIEITAI OTNV avayvwpion TTPOTUTTWY KAl €IKOVAG, OTn AQWn
amoAcewy, OTnNV EyKpIon 1 ammoppiyn aItiocwyv  yia OAveld, OKOPn Kol atnv
Katnyoplotroinon Tdoewv OTnV olkovouia. H ekTiunon kai n mpoBAsywn pmopouv va
BewpnBouv wg eIdIkoi TUTTOI KaTnyopioTroinong. H tmpoBAsywn utropei va Bswpndei wg
Katnyoplotroinon TG TIHAG €vOG YVWPICHATOG Ot HIa KAAoN atmd éva oUvolo Toavwv
KAGoswv. Evw ouvABwg Bewpeital 611 TO atroTéAeoua TNG TTPORAEWNG cival Pia CUVEXAS
TIUA, N KaTnyoploTroinon TTpooTradei va TTpoBAEWEl Yia dIaKPITH TIWA. [5]

OAeg o1 Tpooeyyiceig oTnv €KTEAEON TNG KATNyoploTroinong TTPoUTTOBETOUV yvwaon Twv
0edopévwy. 'Eva oUvoAo dedoPEVWV XPNOIYOTTOIEITAI YIa VO KABOPIOEl TIG CUYKEKPIUEVES
TTOPAPETPOUG TTOU ATTAITOUVTAI VI VA €QAPUOOCTEI N TeXVIKA. Ta dedouéva ekTTaideuong
(training data) atmmoteAouvTal atrd éva deiypa dedopEVwY NG 100d0u. Mevikd, To TTPORANUA
TNG Katnyoplotroinong oe Pdon dedopévwyv PTTopei va daTuTTwoEl WG 0 oOpPIoHOS HIOG
atrelkéviong OTTou KABe oToixeio TNG BAONG ekxwpEeiTal oe Pia Katnyopia | KAGon evog
ouvoAou katnyopliwv i kKAdoewv. H K&Be katnyopia TTepIAauBAavel akpIBwg Ta OTOIXEIO TTOU
¢xouv armeikoviotei o€ autr). O1 katnyopieg eivar  TTpokaBopiopéveg, Oegv  gival

ETTIKAAUTTTOMEVEG KAl BlapepiCouv OAGKANPN TN Bdon dedouévwv.

H e@apuoyn g peBOdou TG KaTtnyopioTroinong uAoTtroicital o€ dUo oTddia. 2TO0 TTPWTO
oTAadI0 ONUIOUPYEITAl TO OUYKEKPIUEVO HOVTEAO yia Tnv agioAdynon Twv Oedouévwv
ektTaidcuong. To HovTEANO TTOU ONUIOUPYEITAI KATNYOPIOTTOIET e TN MEYIOTN duvaTr akpifeia
Ta OedopEva €10000uU, dnNAad TO OUVOAO TWv OedOUEVWY EKTTAIdEUONG. 2TO OEUTEPO
o1adlo, TOo HOVTEAO e@apudletal oTta Oedopéva TG uttd e€€taon PAong, OUGCIOOTIKA

EKTEAEITAI N KATNYOpPIOTTOINON.

YTrépxouv Tpeig Bacikoi uébodol :

e O KoBopIiopdg TwV Opiwv, OTTOU eKTEAEITAI PE TN dIAIPECN TOU XWPOU €10000U TWV

0edopévwy TNG BAONG O€ TTEPIOXES OTTOU KABE TTEPIOXT) CUVOEETAI PE WIA KOTNYOpIa.

e XpAon katavouwyv oavotnTag. MNa kabe karnyopia trou divetal Cj, P(ti | Cj) €ivai n



ouvapTnNon KaTavoung meavoeTnTag yia TNV KaTNyopia UTToAoyIopévn o€ éva onpeio
ti. Av n mBavétnTa gP@aviong gival yvwoTh, 101e P(C)P(ti | Cj) gival n ekTipnon g
meavoTnTag OTI N ti avnkel oTnv Katnyopia C;.

o Xpnon ek Twv uoTépwv mBavotTATwy. Me dedopévn pia TN dedouévwy ti, Ba
BéAape va kabopioouue Tnv BavoTnTa 6T N ti avikel otnv kKatnyopia Cj. Autd
uttodnAwvetal ge 10 P(Cj | ti) kol ovopdadeTal ek Twv uoTEpwy TBavoetnTa. Mia
TIPOCEYYION YIA TNV KATNYyOPIOTToinon Ba piropouce va gival 0 KaBopiopdg NG €K
TWV UOTEPWV TTIBAVATNTAG YIa KABE KATNYyoPia KAl OTN CUVEXEIQ N EKXWPENON ToU ti
oTnVv Katnyopia ekeivn JE TNV uwnAdTePn TBavoTtnTa. [3]

Ta ammrAhoucTeupéva 6pia KaBwg Kal Ta dEvOpa atTdPACNG AVIIKOUV GTNV TTPWTN KATNyopia,
EVW T VEUPWVIKG SiKTUO OVAKOUV OTNV TPITN KaThyopia.

MeTtpwvTtag Tnv €TTidoon epyaleiwv A peBGdWV Katnyoplotroinong, o0 KaBopioudg yia 1o
TTOIO ATTOTEAEC A €ival TTEPIOCTOTEPO AKPIRES I ATTAG KOAUTEPO £€aPTATAI ATTO TNV EPUNVEIQ
TTou divouv ol Xproteg ota OloBéoiya atroteAéopaTta. H emidoon Twv aAyopiBuwv
KATNYOPIOTTOINONG OUXVA €EETACETAI PUE TNV EKTIUNON TNG AKPIBEIOG TNG KATNYOPIOTTOINONG.
QoTtéoo, emmeIdr Katd Bdon n Karnyopiotroinon €ival éva acagég TTPORANUaA, n amavinon
NG €¢€TaonG TnG €1idooNg Tou aAyopiBuou €¢apTdral amd TNV Kpion Tou XPnoTn, 1 TTIo
OUYKEKPIYEVA aTTO TO OKOTTO TTOU €XEl YO VO XPNOIMOTIOINCEI T aTTOTEAéOpATA TNG
KATnyopIloTroinong.

Av kal n akpieia TNG KaTtnyopioTroinong utroAoyietal atrd Tov KaBopIoud Tou TToCGOCTOU
Twv 0edouévwy TTOU TOTTOBETOUVTAI 0T OWOTH KATAYOPId, TO EPWTNHA TTAPAPEVEL: TTOIO
gival N owaoTh KaTnyopia Kal TTw¢ auTr) KaBopioTnke; Ze autd akpIBws To OnuEio gival TTou
MTTOpEl va TTapatnenBei 10 QaivOuevo TNG €1I0aywyng XapakTnpIoTIKWY JIAKpIoNS oTnv
eCopuin Oedouévwy yia Tnv MEBOSO Tng katnyoplotoinong. H oTpatnyiki Tng
Katnyoplotroinong civar duvatd va eutrePIEXEl aToixeia dIAKpIoNS evAvTIa O TTANBUCUIOKES
OMAdEG.

Ag mdpoupe wg Tapddeiyuya Tov aAyopiBuo TG TTaAivdépdéunong (regression) Trou
XpnoigoTroleital wg PEBodOG KatnyoplioTroinong Twv dedopévwy, OTIoU oI TINEG €1I06O0U
gival o1 eyypa@ég piag Baong dedopévwy Kal ol TINEG EE6O0U avaTTapIoTOUV TIG KOTNYOPIEG.
OuolooTiKa n TTaAIvOpounon &€xetal Evav aplBuo dedouévwy €1I06d0U Kal TaIpIAdel auTd Ta

o0edopéva oe pia egiowon. Eva omAd TPORANUA  YPAUMIKAG TTOAIVOPOUNONG



BewpeiTal N ekTiNON TNG £gicwaong yia Yia euBeia ypauurn o€ dIodIA0TATO XWPO, TO OTT0I0
Icoduvapei ye TN dlauépion Twv Oedouévwy o€ dUo Katnyopies. 'Eva mapddelyua 1mou
auTh n PEBODOG KATNYOPIOTTOINONG WTTOPEI va eQapuUOOTEi gival n £ykpion R atréppiyn
aitnong Tpatredikou daveiou.

H ypaupiky Ttalivdopounon (linear regression) utmopei va  Xpnoigotroindei yia  va
aglohoynoel TNV 1I0XU TNG CUOXETIONG avApeoa o€ duo PETARBANTEG KAl UTTOBETEN OTI UTTAPXEI
MIO YPAUMIKY ouoxETION avapeoa ota dedopéva Tng €106d0u Kal TnG €¢6dou. To PovTéAo
TNG YPAMMIKNAG TTAAIVOPOUNONG OpIifeTal WG:

Y =Co+ CiX1 + ... + CnXn

Ymdpyouv n PeTaBANTEG €10000U (TTPOYVWOTEG A TTAAIVOPOUNTEG), MIa PETARANTA €§6doU
(ammékpion) kai n+1 oTABEPEC O OTToiEG €xouv  ekTIUNOEi katd Tn OldpKela TNG

MovTeAoTToinoNG yia va Taipidfouv Ta deiypaTa e106d0u.

Av e@apuélovtag autd 1o PovTéAo, OTIC METABANTES €106dou TTou Ba kaBopicouv Tnv
eCiowon tG TaAvOPOUNONG YIa TO OUYKEKPIMEVO TTapddelyua Tng aitnong odaveiou
oupTtTEPIAaBAvovTal Kal HETABANTES OTTWG TO YUAO, N nAIKia Kai n €BvikdTNTa TOUu AIToUvTa

ouvioToUV TTapAayovTeS SIAKPIoNG.

3.1.1 Bayesian Karnyopiomoinon

H Bayesian katnyopiotroinon mPoRAETTEl TIG TTIOAVOTNTES HIa VEQ TTAEIGdA va AVrKEl OE pia
atd TIG TTpoKaBopIopéveg KaTtnyopieg. H amddoon autol Tou €idOUG KATRYOPIOTTOINONG
€ival apKeETA UWNAA Kal xapakTtnpietar armmdé tnv PeyaAn Ttaxutnta Tng OIadIKACIag
KaTtnyoplotroinong o€ JeyaAeg Baoeig Asdopévwvy.

OewpwVvTag OTI N CUVEICPOPA OAWV TWV XAPAKTNPICTIKWY Tou cuvoAou ektraideuong ivai
avegapTnTn Kai 0TI KABE Eva ouveIoPEPEl EEicou OTO TTPORANPA TNG KATNYOPIOTTOINONG, £XEI
TpoTaBei pia ammAfl péBodog KaTnyoploTroinong n OToia €ival yvwoTr w¢ aTtrAoiKN

KaTtnyoplotroinon kata Bayes kai Bacidetal otov kavéva tou Bayes yia Tnv uttdé ouvonkn



mlavotnTa. O kavovag Bayes cival pia TEXVIKI TTOU €KTIUG Tnv TOAVOQAVEID UIOG
I016TNTAG TTAipvovTaG TO OUVOAO Twv Oedouévwv cav ammodeign . oav €icodo. Ag
uUTTOBECOUNE OTI €iTE N UTTOBEON h1 €iTe N UTTOGBeoN h2 TTpéTTEl va ouuBei, aAA& OxI kal o1 duo.

ETriong ag uttoBécoupe 6TI TO Xi €ival TO YEYOVOG TTOU €XEI TTAPATNPNOEI.

O kavovag Bayes pag emtpétrel va TPoodIopiCoupE TIG TTIBAVOTNTEG TWV UTTOBE0EWY, WE
oedopévn TNV TIPAR KatTolou dedopévou, P(hjxi). Edw avagepduace oTIG TTAEIAdEG OTTOU
oTNV TPAYHATIKOTATA KABE Xi YTTOPED va gival TIUR evog XapaKTNPIOTIKOU TwWV OEBOUEVWVY.
Kda0¢ hi ptropei va gival n TINA evog yvwpiohaTog, €va oUVOAO aTtro TINEG XAPOKTNPIOTIKWY 1)

QKON évag ouvouao g aTrd TIMEG XOPAKTNPICTIKWY.

Opiopdg - Kavévag Bayes 3 Bewpnua Bayes civai:

P(h: | x) = P(x | h)P(hy) / [P(xi | ha) + P(xi | h 2)P(hs)]

Edw 10 P(hi|X)) ovopddetal ek Twv uoTépwy TMBavotnTa, evw 10 P(hi) €ival n ek Twv
TPOTEPWY TTBAVOTNTA TTOU OXETICeTal Pe Tnv uttdBeon hi * P(xi) eival n mOavotnTa va
OuUMBei To dedopévo Pe TIFA Xi Kal P(xi|h1) gival n uttd cuvBnkn mBavoTnTa va IKAVOTTOIEITAl

ato Tnv TAgIdda n dedopévn TBaveTNTa.

AvaAUovTag Tn ouvelo@opd KABe evog «avegdpTnTou» XAPOKTNPIOTIKOU, KaBopileTal pia
utté ouvBnAkn MBavéTNTa. H KaTNyopIloTToinon yiveTal ge TO OUVOUAOUO TNG CUVETTEIAG TTOU
€Xouv Ta OIOPOPETIKA XapakTnEIoTIKG oTnv TPORAewn TTou yivetal. H Trpoofyyion
ovouddetal atAoikr) €mmeldr] Oswpei OTI UTTApPXEl aveEapTnaia HETAEU Twv TIHWV TwV
dIa@OPWYV XAPAKTNPIOTIKWYV. AeSOPEVO PIAG TIUAG Yia éva dedOPEVO Xi, N TBavoTATa OTI PIa
OXETIKA TTAEIGDQ, ti, avrikel oTnv katnyopia Cj Teplypdgetal atrd tnv mbavétnta P(C; | xi).
Ta dedopéva ektraideuong PTopolv va xpnoipoTtroinBouyv yia va kabopioouv TIg P(xi), P(Xi
|Ci) kai P(Cj). ATTd auTég TIG TIEG, TO Bewpnua Bayes pag eTITPETTEI VO EKTINAOOUME TNG €K
TwV uoTEpwy BavétnTa P(C; | xi) kal otnv ouvéxeia Tnv P(Ci| t).

A0BEVTOG EVOG OUVOAOU eKTTaIBEUONG, O ATTAOIKOG aAyOpIBuog Bayes apXIKA eKTING TNV €K
Twv TpoTépwy TBavoetnTa P(C)) yia KABe Katnyopia PETPWVTAG TO TTOOO OCUXVA KAOE

Katnyopia eugavifetal ota dedouéva extraideuong. MNa KABe XapakTnpPIoTIKO, Xi UTTOPEI va



METPNOEI 0 apPIBPOG TwV euPavVICEWY KABE TIUAG TOU XAPOKTNPIOTIKOU Xi YIA VA KABOPIoEl
v P(x). Mapoéuoia, n meavotnTta P(xi | Ci) HTTOPEi va eKTIMNBEI HETPWVTAG TTOCO CUXVA
KABe TN eP@avideTal OTnNV KaTtnyopia ota dedopéva ektraideuons. Agiel va onueiwBei oTI
KOITAUE OAEG TIG TIUEG TWV XAPAKTNPEIOTIKWY. Mia TTAEIdda oTa OedouEva eKTTAIdEUONG
MTTOPET Va £XEl TTOANG DIAQOPETIKA XOPAKTNPIOTIKA, KABE éva pe TTOANEG TIHEG. AUTO TTPETTEI
va yivel yia OAa T XOPOAKTNPEIOTIKA KAl yia OAEG TIG TIMEG TWV XOPAKTNPEIOTIKWY. TN
OUVEXEID XPNOIUOTTOIOUKE TIG TNIBAVATNTEG TTOU £XOUV TTAPAXBEI e TOV TTAPATTIAVW TPOTTO
OTav TTPETTEI va KaTtnyoplotroinBei pia véa TAsidda. O moavoeTnTeg gival TTEPIYPAPIKESG KAl
XPNOIMOTTOIoUVTAl WOTE VA TTPORAEQPTEI N CUPPETOXN OE PIO KATNYOPIa yIa TNV UTTO YEAETN

TTAEI&00.

Otav kaTnyopiotroloUhe pia véa TTAEIGda, n uttd OuvlBriKkn Kal Ol €K TWV TTPOTEPWV
mOavoTnTEG TTOU dnuIoupynBnkav ammd To OUVOAO €KTTAIdEUCNG, XPNOIMOTTOIOUVTAI YIa TNV
TTPORAeWN. AuTd yiveTal JE TO CUVOUAOHO TWV ATTOTEAEOUATWY TwV SIAQOPWY TIHWY TWV
XOPAKTNPIOTIKWY TNG TTAEIAdAS. Ag uttoBEooupE OTI N TTAEIAdA ti €xel p DIAPOPETIKEG TIMES
XOPAKTNPIOTIKWY {Xi1, Xz, ... Xip}. ATTO TN QACN TNG TTEQIYPAPNG EEPOUNE TNV TIMA TNG
meavotnTag P(xik | Cj). ZuveyxiCouue utroloyiCovtag Tnv TP TG mavétnTag P(ti | C)) e

TNV Xpron Tou TUTTOU:

Pxi | C) = P | C) , o6 k=1 éwc p

‘ET01, TWpa £XOUUE TIG €K TWV TTPOTEPWYV TTIBavoTNTES P(C)) yia KGBe katnyopia Kai Tnv utrd
ouvenkn mBavotnTa P(ti | C). MNa va ummoAoyioTei To P(t), propolpe va uttoAoyicouue tnv
mlavodavela yia To OTI To ti avAkel aTnv KABE katnyopia. AuTtd UTTOPEI va yivel Ye Tnv
elpean TG mBavo@Avelag 6Tl auTr n TTAEIGOa aVAKEI GTNV CUYKEKPIPEVN KATNYopia Kal OTn
ouvéxela TTpooBEécoupe OAeG auTég TIG TINES. H mBavaTnTa 611 N ti aviKel O€ Yia KaTnyopia
gival T0 yIvOUEVO TwV UTTO GuvOnKn TBavoTATWY yia KABE TIUA TOU XaPAKTNPIOTIKOU. ZTNV
ouvéxela uttoAoyiletal n ek Twv uoTépwv mBavotnta P(Cj | t) yia kdBe katnyopia. H

Katnyopia ye TNV uwnAdTePn BavOTATA €ival auTh TTou ETTIAEYETAI yia TNV TTAEIGdA.



Mapdderyua:

O mivakag ouvoyidel Ta dedopéva eKTTAIOEUONG:

A |

=
IA
w
o

H (YWHAO)

MMINAKAX 12 TIINAKAX AEAOMENQN I'lA E@PAPMOI'H TOY NOMO BAYES

A¢ TTpooTTaBACOUPE TWPA va KATNyoplOoTToIooUdE TNV TAeiGda t = <<30, M, Y,F >
XPNOIMOTTOIWVTAG TNV Bayesian katnyoploTroinon Kal To oUVOAO OeD0UEVWV EKTTAIOEUCNG
TTOU TTAPOUCIACOVTal OTOV TTIVOKA.

HAIKIA:
P(<30 | Y) = 2/9, P(<30 | N) = 3/5, P(31..40 | Y) = 4/9, P(31..40 | N) = 0/5,
P(>40 | Y) = 3/9, P(>40 | N) = 2/5



EIZOAHMA:
P(LIY)=3/9,P(LI|N)=1/5PM]|Y)=4/9,P(M|N)=2/5PH]|Y)=1/9,PH|N)=2/5

®OITHTHE:
P(Y | Y) = 6/9, P(Y | N) = 1/5, P(N | Y) = 3/9, P(N | N) = 4/5

KATHIOPIA MIETQEHE: P(H | Y) = 6/9, P(H | N) = 2/5, P(| L) = 3/9, P(L | N) = 3/5
KATHIOPIA YES (Y)

P(Y) * P(€30 [ Y) *P(M | Y) *P(Y | Y) * P(H | Y) = 9/14 * 2/9 * 4/9 * 6/9 * 6/9 = 2592/91854
= 0.0282

KATHIOPIA NO (N)

P(N) * P(30 | N) * P(M | N) * P(Y | N) * P(H | N) = 5/14 * 3/5 * 2/5 * 1/5 * 2/5 = 60/8750 =

0.0068

Apa n véa TAcIdda evidooeTal oTnv katnyopia YES.



3.2 AATOPIOMOI KATHIOPIOMNOIHZHZ AENAPQN AMNMO®PAZEQN

Mia GAAn katnyopia aAyopiBuwy TTou XpEnOoIJoTToloUvVTal Yia TNV €TTIAUCN TTPORANUATWY
Katnyoplotoinong cival auti Twv Aévdpwv Amogaons (Decision Trees). To povtéAo
Katnyoplotroinong auTtAg Tng Katnyopiag aAyopiBuwv cival pia devdpikry dour. MoAig
XTioTei n Oevdpikr doun, €@appoleTal o kKABe TTA&iIdda Tng Bdong Aedopévwyv Kai
kataAqyel yia kdBe pia amd autég o€ dia  katnyopiotroinon. H  diadikacia
Katnyoplotroinong Xwpiletar oe dUo @daoccig: (a) n kataokeury Tou dévdpou kal (B) N
e@apuoyr Tou atn Baon Asdopévwv.

O1 1exvikég Oévdpwy atro@docwyv Pagifovtal otn dlaipeon Tou Xwpou avalAtnong o€
0pPBOYWVIEG TTEPIOXES (XPAON TNG TEXVIKAG Tou «dlaipel Kal Bacideuer). KaBe mAeidda 1ng
Bdong Aedopévwy TotroBeTeiTal pe Bdon tnv mepioxn 6tmou avrkel. AKOAouBEi opioudg yia

Ta 8évOpa amdPAcNG TTOU XPNCIKOTIOIOUVTAI VIO KATNYOPIOTTOIiNoN.

‘EoTtw pia Baon Aedopévwy D = {ty, t,,...,t,}, 610U t; = tjg, tip,...., tin KQI £E0TW OTI TO OXAMA TNG
Bdong Aedopévwyv TrepiExel Ta €€AC XapakTnpEIoTIKG {A1, Az, ..., An}. ETmiong, éotw o
E€xoupe €va auvoAo katnyopiwv C = {Cy, C,, ..., Cp}. 'Eva d8évdpo ammdégaong i 6évopo
Katnyoplotroinong cival pia devopikr) dour TTou cuoxeTietal Ye 10 D kal €xel mig €€NG

I010TNTEG:
o Kdabe eowTePIKOG KOUPBOG TTaipVEl TO OVOUQ TOU aTTO €va XOPAKTNPIOTIKO, Ali.

e Kdabe 16¢0 Taipvel To dvopa Tou atmd £va Katnyopnua TToU PTTOPEI va eQapUOOTEi

OTO XOPAKTNPIOTIKO TTOU CUVOEETAI E TOV TTATEPA — KOMBO.

e KdaBe pUAANO £xel wg Ovopa pia karnyopia C;

H AUon Tou TTPORARPATOG KATNYOPIOTTOINONG, ME TN XPon dévOpwy atmo@acewy givai
Mia Sladikagcia dUo BnudTwy:

o Emaywynp 0évdpou amogaong: H  kartaokeurp Tou  dEVOPOU  ATTOPACNG

XPNOIYOTIOIWVTAG dedOPEVA EKTTAIDEUONG

e [ia k@Be t mou aviker oto D, e@apuoyry Tou O&Evdpou amoéPaAcng TTou



KATOOKEUGOTNKE OTO BANATNG ETTAYWYNG YIA TOV TTPOCBIOPIoUO TG KATNYOPIAg TOu.

‘Evag dA\og, TTI0 YeVIKOG OpIoHOG YIa Ta SEVOPA ATTOPAONG £ival 0 aKOAOUBOG:

‘Eva &évdpo ammopaong, cival éva 6Evdpo OTTou N pida Kal KABE eCWTEPIKOG KOPPOG EXEI
XOPAKTNPIOTEl Pe pIa  gpwTnon. Ta T16&a Ttou  TTpoépxovial  amd KaBe KOPPo
avTiTpoowTrelouv  KABe TBavry atmdvinon ot  OXETIKA epwTtnon. Kdabe @UANO
QVTITTPOOWTTEUE! pIa TTPORAEWN TNG AUoNG 01O TTPORANKA TTOU €EETALETAI. ZTA TTPOPAR AT

Katnyoplotroinong, N TEORAeyn ival n kaTtnyopia TNG TTAEIAdAG TToU £CeTAETAI.

‘Eva 8évOpo atmdépaong KaTaokeudletal ouvhBwg o€ dUO QACEIG: 2TnV TTpWwTn @dcn,
@dacn NG avatTuéng, Kataokeuadetal Eva peyaho 6évopo. To 6évdpo auTd atreikovilel Tig

TA146eg TNG Bdong Asdopévwyv pe peyadAn akpifeia. MNa mapddeiyua, 1o dEvOpo PTTopEi va
TTEPIEXEI QUAAD VIO PEPOVWPEVES TTAEIGOEG TNG Baong Aedopévwy. Z1n deUTEPN QAON, N
oTroia ovopddetal @Aaon «kKAadEPaTog», TTpoadiopileTal To TEAIKO PEyeBog Tou dEvdpou. Ol
KAVOVEG TTOU PTTOPOUV va TTapaxBouv atrd 1o 6évdpo TTpIv TN @Aon Tou KAAdEPATOg givai
apkeTa eEeidikeupévol. Meplopioviag 10 péyeBog Tou BEvdpou, TTAPAYOUHE MIKPOTEPO
apIBUO YEVIKOTEPWYV KAVOVWY TO OTTOI0 €ival KOAUTEPO ATTO TO va £XOUME TTOAAOUG Kal

€CEIDIKEUPEVOUG KAVOVEG.

AkoAouBouv kdtrola {nTrpaTa OXETIKA He Tn Oladikacia KATAOKEUAG Twv O&vopwv
ATTOPACEWY TTOU AauBdavovTal uTToWn aTrd TOug TTEPICCOTEPOUG OAYOPIBUOUG KATAOKEUNG
Kal oTa oTroia gival duvaTd va avixveutolv KavOVveEG TTOU OUVIOTOUV O€ DIAKPION EVAVTIO O€
OUYKEKPIMEVEG OMADEG.

e EmAoyn Twv XapakTnpioTIKwy OI1A0TTacnG: 0 KABopPIoPOS TwV XAPOKTNPIOTIKWY
TTOU XPNOIUOTTOIOUVTAI WG XaPaKTNPIOTIKA didoTTaong, eTNPEAEl TNV aTTOdOCT TOU
OEvdpou atroPacong a@ou HepIKA eival KaAUuTepa atmmod Ta AGAAa. H emAoyry Tou
XOPAKTNPIOTIKOU TTEPIAGPBAvVEI OxI HOVO TNV eEETAON TWV OEOOUEVWY TOU GUVOAOU
ekTTaidEUONG, OAG KAl TNV EUTTEPIOTATWHEVN  ATTOWN TWV  EI0IKWVY  TOU

OUYKEKPIUEVOU TOMEQ.

e AlGTa¢N TWV XapaktnpioTIKwy didoTtraong: H oeipd pe tnv otroia €mAéyovTal Ta



XOPAKTNPIOTIKA dIACTTAoNG €ival KATI TTOAU GNUAVTIKO.

Alaotrdoeig: O aplBuds Twv dBIACTTIACEWY TTOU £XOUNE OXETICETAI PE TN dIATAEN TWV
XOPOKTNPIOTIKWY. X€ MEPIKA XAPAKTNPIOTIKA, TO TTedio €ival PIKPO, TTPAYMO TTOU
onpaivel 611 o apiBuog Twv dIOCTTACEWY gival PIKPOG. AvTiBeta, av 1o Tedio eival
OUVEXEG N €xEl HEYAAO TTANBOG BIAQOPETIKWY TIUWY, O APIBUOS TwV dIaoTTACEWY

TT0U Ba yivouv d¢gv gival atTAr diadikaaia.

Aoun Tou 6évdpou: MNa va €xoupe KaAUTEPN aTTOdOCN GTNV KATNYOPIOTToinaon, €ival
ETMOUPNTO va €xoupe €va 1I00CUYIoUEVO BEVOPO atmopacng Pe Ta Aiyotepa duvatd
etTiteda. QoToé00, KATI TETOI0 IOWG ATTAITOUCE TTOAUTTAOKEG GUYKPIOEIG HE TTOANEG

OIAKAQBWOEIG.

Kpimpia teppaTiopol: O kdBe aAyopiBuog mmapaywyng evog d€vopou atrdéeacng
£Xel OIAPOPETIKO KPITAPIO TepuaTiIoOoU. H kataokeur) Tou &€vdpou, OTTWG Eival
QuUOIKG, TeppaTiCel oOtav  Ta  dedopéva  ekmraideuong,  Sokiudlovral - Kai
KatnyoplotrolouvTtal TéAela. QoTd00, £va peydAo dEvOpo ammoépaong iowg dev gival
T600 atmodoTIKG. ‘ETO1, UTTAPYXOUV TTEPITITWOEIG TTOU OTANATAUE TNV KATGOKEUN TOU
0évdpou. KaTi Tétolo atroTeAei cupBifacud petagl akpifeiag oTnv KaTnyopIoTroinan
Kal otnv ammédoorn. Etiong, cival emBuunTtd va OTAPATACOUPE TNV avATITUEN ToUu

OEVOPOU WOTE VA ATTOPUYOUNE QAIVOUEVA UTTEQTTPOCAPHOYNAG.

Aedopéva ektraideuong: H doun Tou dévOpou atrépacng eEapTdrtal aTo YEYAAUTEPO
TTO000TO, OTO dEDOUEVA EKTTAIOEUCNG TTOU XPNOIYOTIOIOUVTAl. AV TO OUVOAO auTd
€ival TTOAU pIKPO, TOTE iCWG TO OEVOPO VA PNV €ival APKETA OUYKEKPIMEVO WOTE va
MTTOPEI va epapuooTei o€ yevikd dedopéva. Ao Tnv AAAN TTAeupd, av 10 oUvoAo
ekTTaideuong eivalr peyalo, TOTE UTTApXOUV auénuéveg TOBAvVOTNTEG va EXOUMPE

PAIVOUEVA UTTEPTTPOCAPHOYNG.



o  KA&depa: Apou kataokeuaoTel €va Oévdpo, cival Bavo va XpeldfovTal KATTOIEG
TPOTTOTTOINCEIC O QuTO, WoTe va PBeATiwBei n ammddoon Tou. H @don Tou
KAQBEPaTOG (pruning) a@aipei KATTOIEG TTEPITTEG OUYKPIOEICH va dlaypd@el KATTola

uTTOOEVOPA E OTOXO TNV ETTITEUEN KAAUTEPNG aTTGdO0NG.

MNa va TpayPaToTroinBei n €¢6pugn yvwong Héow OEVOpWY atmopaong, apxik& opiceTal To
0EVOPO Kal ETTEITA €QAPPOlETal OTO OUVOAO Twv dedouévwy TnG Pdong dedouévwy. H
TTPOOCEyYIon TWV atToPdccwy BacifeTal oTn diaipeon Tou XWPoU avalnTnong o€ TTEPIOXEG.
Mia TTA€1Gdda dedopéviy KATNYOPIOTTOIEITAI E BAON TNV TTEPIOXH OTNV OTTOIA AVAKEL.

Ta yvwpiopata amd 10 oXAMa TNG Baong dedopévwy TTou Ba xpnoigoTroinBouv yia va
ovopaTtioouv Toug KOuPBoug Tou Bévdpou ovopdalovTal yvwpiouata diaipeong (splitting
attributes). Ta kaTnyopruaTta Tou Ba xpnoigoTroinBouv yia va ovouaTtioouv Ta T6ga Tou
0évdpou ovopdalovTal katnyopriuata didotraong (splitting predicates). MNa 1n dnuioupyia
Tou O€vdpou amoéPacng XPnOolJoTToEiTal  avadpopikdg aAydpiBuog egetddoviag Ta
dedopéva eKTTaIdEUONG. XPNOIUOTIOIWVTAG TO APXIKO OUVOAO Twv dedopévwy Kal e Bdaon
TN OTPATNYIKA TTOU QTTAITEITAI TO OEVOPO va €EUTTNPETACEI ETTIAEYETAI TTPWTO TO TTIO
KATGAANAO yvwpiopa Kal KaT  ETTEKTAON Kal Ta 1o KatdAAnAa karnyoprupara. O
aAyopIBuog ouveyidel avadpopikd xTiCoviag To OEVOPO Kal GTAVOVTAG OTNV OAOKARPWON
TOU OTaV KOAUQBOUV KATTOIO KPITAPIA TEPUATICUOU.

Q¢ TTPOG TNV €TMIAOYN TWV YVWPICHATWY diIdoTTacng, Ogv gival JOvo atrapaitnTn N €€£Ta0n
Twv OedOUEVWY TWV OTOIXEIWV eKTTaIdEUoNG aAAG emmiong kal n amoyn Twv EIBIKWVY
avaAoya PE TO avTIKEiuevo TTou €€eT@leTal. 210 onueio autd Adyw TNG UTTOKEIYEVIKOTNTOG
oTNV €MAOYN TWV YVWPICUATWY PTTOPEI va TTapatnenBei poTr TTPOG KPITrpIa Ta oTToia va
euTTEPIEXOUV Aueon N Euean dIAKpIoN €IS BAPOC ATOUWYV ] OUGOWV.

Apeon eappoyn TN Bewpiag Twv dEVOpWY aTTOPACONG BpioKeTal OTNV TEXVIKN “scoring
systems” pe okomd TN Ajyn atmégaong oedopévng NG PBabuoAdynong (score) TTou

AapBaveral o€ KGBe KOO Tou BEVOPOU.



3.2.1 AAyopi18uol karnyopiomoinong kavovwv IF-THEN

H 0mmapén kavovwyv emITPETTOUV TNV KATAYOPIOTToINoN YE PEYAAn akpiBeia. MNa Tapddeiyua
Ba utTopoUCaPE va KATNYOPIOTTOINOOUKE TOUG HaBNTEG WIaG TAENG BACEl TWV TTAPAKATW

KOVOVWV:

If 10 < grade, then class = A
If 6 < grade < 10, then class = B

If grade < 6, then class = C

‘Evag kavévag katnyoplotroinong (classification rule) , r = a, ¢, amoteAgital ammd 1o if n
TPOTEPO TUAHA (antecedent), a kal atrd 1o then 1) To eTTakdAouBo Tunua (consepuent), ¢. H
uTtéBeon TrePIEXEl éva KaTNyopnua yia KaBe TTAIGda TTou PTTopED va ival €ite aAnBnig eite
weudng. MNa tnv mmapaywyr Twv Kavovwy JTTopEi va xpnoigotroinBei éva &évdpo
ammoépacng, wWoTéoo autd B¢ onuaivel OTI O Kavoveg eival 1coduvapol he 10 &EvEpO.
YTdapyxouv aAyopiBuol TTapaywyng Kavovwy atrd dévopa amdeacng kal GAAOI TTOU TOUG
Tapdyouv Xwpic Tnv UTTapén Tou O£VvOPOU. ZUYKEKPIUEVA, UTTAPXOUV OUO ONPAVTIKEG
OlapopéG avApeETa OTOUG KaVOVEG Kal aTa 0Evopa:

e To dévdpo uTTovOEi Pia ogIpd Pe TNV OTToia yiveTal n dIACTIOCN, VW Ol KavOVeS eV

£€xouv ocIpd.

e 'Eva 6¢vdpo kaTtaokeudletal AapBdavovTtag uttown OAEG TIG KATNYOPIEG EVW yia va
onuioupynBei £évag kavovag eEeTaleTal OVO Wia KaTnyopia.

H mapaywy Twv kavovwyv atmrd €va OEvOpo atmrdé@acng dev eival 101aitepa dUOKOAN

dladikaoia. MTTopoUpe va TTOPAYOUPE TOOOUG KAVOVEG, 00a Ta QUAAa Tou dévdpou. To

TTPOTEPO TUNAMA PTTOPET va TTapaxBei atrd Tnv oUfeuén Twv KaTnyopnuaTwy (k&Be T6E0 cival

éva Katnyopnua) TTou CuvavTAue OTO POVOTIATI ammd T pifa TTPog TO QUANO, evw TO

ETTAKOAOUBO TUNPO CUVBETETAI OTTO TNV TIMA TOU QUAAOU OTTOU KATOAAYEI TO UOVOTTATI.



3.3 NEYPQONIKA AIKTYA

Ta Neupwvikd Aiktua (Neural Networks) povreAotrolouvral pe Bdon TG Asitoupyieg Tou
avlpwTTIVOU €YKEPAAOU. ZTnV TTPAYMATIKOTNTA, TG VEUPWVIKA OiKTua €ival cuoThAuaTa
eTTegEpyaaciaog TANpogopiag TTou arroteAouvTal atrd £va ypd@o Kal dId@opous aAyopiBuoug
TTou TTpoaTreAaUvVouUV autdv To ypd@o. KdéBe kOpBOg Tou ypdgou gival gav avegapTtnTol
VEUPWVEG, VW Ta TOEA gival oUVOECOOI TwV VEUPWVWY. KdABe £vag atmd Toug KOUBouUG civai
OTOIXEIO €TTEEEPYOTIAG TTOU AsITOUPYED aveEdpTNTa ATTO TOUG AAAOUG Kal XpNOIKOTTOIE dvo

TOTTIKA dedopéva TTou KaBodnyouv Tnv TTeCEpyaTia.

‘Eva veupwvikd dikTuo pTTopei va BewpnBei oav évag kateuBuvopevog ypd@og e TTNyN
(eicod0g), kaTaBoBpa (£€060¢) Kal EOWTEPIKOUG (Kpuupévoug) KéuPBoug. O1 kbuBol eicddou
Kal €£600U TTEPIEXOVTAI OTA AVTIOTOIXO OTPWHATA, OTPWHA €10000U Kal oTpwua e€6dou. Ol
Kpuupévol KOuBol BpiokovTal o€ €va 1 TTEPIOCCOTEPA KPUUMEVA OTpwuaTa. lMpémmer va
avaeepBei OTI Ta veupwvika OikTua Oev gival KOTAANAG yia €QapUOYEG TTPAYMATIKOU

XPOVoU agpouU autd ataiTolv JakpU XpOovo eKTTaideuong.

‘Eva veupwviké OikTuo €ivalr évag karteuBuvouevog ypagog F=<V,A> pue KOpuQég

V={1,2,...,v} kai T6a A = {<i,j> | 1 <1, j < n}, Y€ TOUG TTAPAKATW TTEPIOPIGTHOUG:
e ToV xwpiletal og £va oUvoAo aTrd KOPBoUS 100d0u Vi, KpUuPPEVOUG KOPBOoUG Vi
Kal KéuBoug £€660u Vo.

o O1 kopugég xwpiCovtal o€ oTpwparta (1,2,...,k) ue 6Aoug Toug KOUBouUG €1I66douU OTO
TPWTO OTPWHA, OAOUGC TOUG KPUMMEVOUG KOPBoug oTa oTpwuata 2,...,k-1

(kpupHéva oTpwpaTta) Kal OAoUG Toug KOUBouUG e€6doug oTo oTpwua K.

e Kdabe 16¢0 <i,j)> TTpETTEl va €xel TOV KOPPBO i oTo oTpwua h-1 kal Tov K6UPo j oTO

oTpwua h.
e To 160 <i,j> £xel oav ETIKETA TNV APIOUNTIKA TIKA Wij.

e O KOpPBoG i £xel yia eTIKETA TN ouvapTnon fi.

YTTapyouv Kal GAAOI TTIO YEVIKOI OPICHOI VEUPWVIKWY BIKTUWV Ol OTTOIOI ETTITPETTOUV ThV



UTTapén TOEWV PETAEU KOPBWYV OTTOI0dNTTOTE OTPWHATWV.
‘Eva govTéAO veupwvIKOU OIKTUOU gival €va UTTOAOYIOTIKO HOVTENO TTOU aTTOTEAEITAI OTTO
Tpia pépnN:

e To ypa®o TOU VEUPWVIKOU BIKTUOU, 0 OTT0i0G 0pilel TN DO OEDOUEVWV.

e Tov aAyoplBuo paénong Tou deixvel Pe TTolov TPOTTO yiveTal n uddnon.

o Tig TeXVIKEG avAKAnong TTou kaBopifouv TTWE N TTANPo@opia TTapéxetal ammd TO
OikTUO.

H £€0d0¢ kdBe kOuPBou Bacifetal oTn cuvapTnon evepyorroinong (activation function). H
ouvapTnon €QappodeTal g€ OUVOAO TWV TIMWY TWV 1000wV TTOU £€pXOVTal JECW TWV TOEWV
€10000uU AapBdvovrtag uttéyn kal Ta avtiotoixa Bdpn. ‘Exouv yivel TTOAAEG TTpOTACEIG
OXETIKA WE TIC OUVAPTACEIG EvEPYOTTOINONG OTTWG YIA TTAPAdEIYUA QUTEG TOU KATW@AIOU,
OlYMOEIDEIG, CUMUETPIKEG Olypoeldeic kal Gaussian. Mia ouvAapTnon evepyoTToinong KAAsiTal
KAl Kavovag dIEyepOoNG TTAPATTEUTIOVTAG OTN AEITOUpYia Tou avBpwTTivou eykepaiou. OTav
n €icodog o€ évav veupwva gival JEYAAn, TOTE auTOg diEyEIPETAI OTEAVOVTAG VA NAEKTPIKO
oAMa oTO VveupiTn (£60d0¢g). Ta veupwvikd SiKTua, HIgoUvTal TNV TTapatravw dladikacia
TTapayovTag £€60d0 o€ £vav KOPBo povo Otav n cuvdapTnon evepyoTToinong divel I APKETA
MEYAAN TIPN.
Ta veupwvikd OiKTUO XPNOIMOTTOIOUVTaI O€ TTOANEG TEXVIKEG €£6puing yvwong. Otav
Xpnoigotroiouvtal o€ TIPOPAAMATa  KATnyoplotroinong  amoTeAoUv  PoOvIéAa  TTOU
avaTrapioToUv Tov TPOTTO TTou KaTnyoploTroisital K&Be TAeidda Tng Baong Aedopévwy. Ol
OuvapTAOEIC evepyotToinong ouvnBwg cival arypoeldeic. Otav pia TAeidda TTpETTel va
KATNYOPIOTTOINOEl, OUYKEKPIUEVEG TIMEC QTTO XAPOKTNPIOTIKA yia QUuTAV Tnv TTAEIGda
€I0€pXOVTal OTO YPAPO HECW TwV E€I000WV. ZUuvABWG UTTAPXEl £vag KOUPBog €600V yia
K@Be katnyopia. H Ty tng kdBe €€0d0U deixvel TNV mOAvOTNTA TNG TTAEIGdAG VA AVIKEI
oTnv avTioToixn karnyopia. H mAsidda Ba tommoBetnBei oTnV KaATNyopia pe TNV uwnAdTeEPN
mBavotnTa. H diadikacia NG paddnong TpoTToTrolEl TIG TIMEG TWV TOEWV £T01 WOTE va
€Xoupe katnyoplotroinon e peyaAuTtepn akpifeia. H diadikaoia tng pdbnong ouveyicetal
MEXPIG OTOU N aKkpiBeia @TACEI O IKAVOTTOINTIKA ETTITTEdA 1 TEAEIWOOUV Ta OedOPEVA
ekmaideuong. H emiduon Twv  TTPORANUATWY  KATNYOPIOTTOINONG  XPNOIUOTTIOIWVTAG

veupwvika SikTua TTepIAapBavel Ta €€N1G BripaTa:



KaBopiopdg T1ou apiBuol Twv €E00WV KAl Twv XAPOKTNPIOTIKWY Trou Ba
xpnoiyotroinBouv  cav  €icodol. KaBopiopdg ToUu apiBuoUu Twv  KPUHPEVWV

OTPWHATWYV. To BAPO auTo ekTEAEITAI ATTO TOV €10IKO TOU TOMEQ.
KaBopioudg Twy Bapwv Kal Twy ouvapTHoEwy TTou Ba XpnoigotroinBouy.

Metddoon Tng KABe TTA€IGdag Tou ouvolou ekTTaideuong PEOW Tou BIKTUOU Kal
aglohdoynon Tng €E600U WG TIPOG TO  TIPAyYMATIKG  aTTOTéEAEOoua. Av N
Katnyoplotroinon €ivalr akpIBAg, Ol €TIKETEG TTPOCAPPOLoVTal KATAAANAQ wWoTE va
olyoupeuTei TO OTI QUTA N KATNyopIoTToinan £xel uPnASTEPO BAPOGS yia TNV £€080 TNV
eTTOMEVN Qopd. ATTO TNV AAAn, av n katnyopiotroinon &¢gv gival cwoTr], Ta Bdpn
TIPETTEl VA TTPOCOPUOCTOUV WOTE va OWOOUV MIa XaunAdTEPN TIMA YIQ QUTAV TNV
KaTnyopia.

MeTtddoon kaBe TTAcIadag ti péoa oTo dIKTUO yIa va yivel n KaTnyoploTroinan.

YTapxouv apkeTd Béuata Tmou TTPETTEI va PEAETNBOUV aTtd KATToIoV €I0IKO Tou Trediou.

2UYKEKPIUEVA, O €10IKOG Ba TTPETTEI va JEAETAOEI Ta €€ BEpaTa:

XapaktnpIoTIKG (apiBuds kKopPwy eilc6dou): To BEéua autd cival TTapduoio he TNV

ETTIAOYN XAPOAKTNPIOTIKWY SIA0TIAoNG oTa 0EvOpa aTTdPacng.

ApIBUOC KPUUMEVWY OTPWHATWY: ZTNV MO OTTAN TTEPITITWON UTTAPXEl MOVO éva

KPUMMEVO OTPWA.

ApIBUOG KpuppEVWY KOPBwV: AuTé eival éva apkeTd dUokoAo ¢ATnua. ‘Exouv yivel
TTOAEG PHEAETEG TTOU TTPOCTTABOUV VA ATTAVIACOUV O€ AUTA TNV £€pWTNON. AUTO TTOU
gival aiyoupo eival 0TI 0 apIBUOS TwV KPUHHEVWY KOUPBwVY e€apTaTal atmd Tn doun
TOU VEUPWVIKOU BIKTUOU, TO €i00G TWV CUVAPTHOEWV EVEPYOTTOINONG, TOV aAyOpIOuo
ekTTaideuong Kal 1o TTPORANUa TTou e€mMAUETAI. Av auTOG O apIBudG eival PIKPOG,

éxoupe augnuéveg MOAvOTNTEG Vva  OUVAVTIIOOUYE TO  (QPAIVOPEVO NG



UTTOTTPOCAPUOYAG KAl N ouvdpTnon va un  PoBeutei.  AvtiBeta, av
Xpnoiyotroijooupe  TTOANOUG  KOUPBOUG  €xoupe  avTioToIXEG TTIBAVOTNTEG  va
OUVaVTHOOUNE UTTEPTTPOCapPUOYH. O1 gUTTEIPIKOI Kavoveg oTnpifovTal oTo PEyeBOg

TOU OUVOAOU EKTTAIBEUONG.

Aedopéva ektraideuong: Av éxoupe TTOAG dedopéva ekTTaideuong, TOTE PTTOPEI TO
MOVTEAO va avTIUETWTTICEI TTPOBAANATA UTTEPTTPOCAPHOYAS evw PE Alya dedopéva

MTTOPEI va unv gival IKavo va eKTEAET TNV KATNyoploTToinon Je MeyaAn akpifeia.

ApIBu6G €€00wV: ZuvhBwg €xoude TOOOUG KOUPBoug €EdGdou Ooeg eival ol
katnyopieg. Qotéoo autd O¢ yivetar Tavia otnv TTPdEn. T.X. av €xoupe U0
KATNYOPIEG, UTTOPOUKE VO €XOUME POVO £vav KOUPBO WE TNV TIPN TOU OTTOTEAECUOTOG
va Ocixvel Tnv mMOavoTnTa TNG avTioToiXng Katnyopiag. EUkoAa ptmopouue va

uttoAoyicoupue Tnv MOavoeTnTa TNG AAANG KaTNyopPiag.

AloouvdEoelg: TNV Mo aTTAR TTEPITITWON KABe KOUPBOG cuvdéeTal ue GAOUG TOug

KOMBOUG TOU ETTOUEVOU ETTITTEDOU.

Bdapn: To Bapog evog TOEoU Oeixvel TO OXETIKO PAPOG WETALU Twv KOUPwWV TTOU

ouvdéel. Ta apyikd Bdpn ival pikpoi, BeTIKoi Kal Tuxaiol apiBuoi.

2UvopTACOEIC  evepyotroinong:  Mmopouv  va  xpnoigotroinBolv  S1GQOopES

OUVAPTAOCEIG.

Texvikn paBnong: H TeXVIKA TTOU XPNOIPOTIOIEITAI yia TOV KaBopiopd Twv Bapwv
Aéyetal TEXVIKA pdOnong. O1 Mo yvwoTEG TEXVIKEG MABnong eival kK&toia popen
otmoBodpopnong (backpropagation). H omoBodpdunon givail pia texvikry pdénong
TTOU TTPOCapPHOLEl Ta Bapn Pe To va peTadidel TIG aAAayEég TTpog Ta TTiow, dnAadn

o116 Toug KOUPOoUG £€600U 0TOUG KOUBOUG £10650U.



o Tepuatiopdg: H pabnon tepuaricel €ite 6Tav TeEAEIOOUV Ta dedopéva eKTTAIdEUONG
€iTE XPNOILOTTOIVTOG KATTOIEG £VOEICEIC TOUu Xpdvou 1 Tou puBuou eu@Aaviong

AaBwv.

A1adoon ka1 Maénon

H 1Mo yvwoTh TexviKA yia €meéepyacia OTa VEUPWVIKA OikTua ovoudleTtal di1ddoaon
(propagation). ‘Eotw pia 1TAcidda €i06dou pe h xapaktnpioTikG. Kdabe éva amd ta h
XOapakTnPIoTIKA diveTal o€ évav KOO €10680u. ZTn ouvéxela o KABe KOPBOo epapudleTal n
ouvapTtnon evepyotroinong. Metd atmé auTh TV epapuoyr dnuioupyeital pia TR €€6dou, N
oTroia d1adideTal oe OAa Ta T6¢a Tou KOPPBou. 'ETol oI KOUPBOI TOU ETTOUEVOU OTPWHATOG
0éxovTal TIHEG OTIG €10000UG Toug. AuTh n diadikacia cuvexieTal péxp! o1 TIEG diadobouv

OTO OTPWHG £€6O0U.

H pabnon eivar n diadikacia tpocapuoyng Twv PBapwv Pdoel Tng amdédoong oTnv
Katnyoplotroinon. Autd emTUyXAveTal OuykpivovTag Tnv £€Eodo e Tnv  €mBUPNTA
oupTTEPIPOPA. Eival emBuuntd o€ kdbe eTTavaAnywn 1o 6@AAUA TNG KATNYOPIOTToiNoNG va

MEIWVETAI, auTd Ouwg O¢ yivetalr TTavia. O aAyépIBuog autdg TTPETTEI VO CUVOUOOTEI JE
KATTOIO TPOTTO UTTOAOYIGHOU GQAAUATOG OTTWG ETTIONG KAI JE MIO TEXVIKA TTPOCAPHUOYHAS TWV
Bapwv. ‘Evag amd Toug TPOTTOUG TTOU £XOUV TTPOTABE yia Tn €Upean Tou OQAAUATOG €ival

TO MECO TETPAYWVIKO CQAAUQL.



4. ZYMNEPAZMATATIA THN ANMO®YIrH AIAKPIZEQN

4.1 Mérpnon diakpicewyv

H 110 a1TAr] TTPOCEYYION YIO VO avayVWPICOUPE KAl VA HJEIWOOUUE Ta OToIXEia dIdKpiong Ba
MTTOPOUCE va fTav aTTAG va OpicOUlE €va OUVOAO ETTIAEYPEVWVY OTOIXEIWV WG €V OUVAEI
oTolxeia TTou ouviatouv didkpion. Map’ 6Aa autd pia TETolo TTPOCcEyyion Ba utropouoe va
atmodeIxTel a@eAng, viati n dIAKpIoN PTTOPEl va pnv avayvwpifetal o€ éva PEPNOVWHEVO
OTOIXEIO, UTTOPET OUWG Va avayvwploTei o€ évav ouvduaouo autou TOU OTOIXEIOU e KATTOI0
GANo. Tia TTapddelypa, €YKUPOVOUOEG YUVAIKEG, MEIOVOTNTEG TTOU (OUV Of KAKOQPNMES
YEITOVIEG, NAIKIWPEVOL AVOPWTTOI PE XAWNAG €1060nua Kol oUTwW KaBEeENG. ZUVETTWG,
Bewpoupe wg mMOava oToixeia didkpiong (PD — potentially discriminatory) éva auvoAo
ETTIAEYMEVWV  OTOIXEIWV €VOG XAPAKTNPIOTIKOU Kal OXI amapaitnTta €va CUYKEKPIMEVO
oToIXeio 1 OAa Ta oTOIXEIa €VOG XAPaKTNPEIOTIKOU. ETITTpOoBETa, TTPETTEI VA TOVIOTEI OTI O
ouvduaopog dUo oTolxeiwy, OTToU To €va €€’ AUTWV gival ev duvduel oToixeio dIAKPIoNG,
atTroTeAEl Kal €1TioNg €va oToIxEio Bavrg didkpiong. Kal paAioTa OTIG TTEPITITWOEIG OTTOU
ouvduddovtal oToixeia pe mOavh diakpion TOTE augdvetal n dIAKPION WG TTPOG TO TUAUA
Tou TANBuopou Tou TIAATTEl N OIAGKPION. ZTNV TIPOoEyyion Tou Ba  akoAouBAoel
UTTOBETOUPE OTI O AVOAUTHG TTOU EVOIAQEPETAI VA PEAETAOEI TO QaIVOUEVO, EiTE avalnTd Ta
oTolIxeia dIAKPIONG OTa XAPAKTNPIOTIKA TNG KATNYOPIOTToiNoNG €ite uE BAoN TN yvwon Tou
€iTE KAl JE TO OUVOUAO PO TWV BUO TTaPATTAVW. [6]

H dueon d1dkpion PovTeAOTTOIEITAI PECW €V OUVAMEI KAVOVWY UE OToIxEia dIdkpiong, ol
oTroiol €ival kavoveg katnyoplotroinong A, B > C trou TrepiéXouv v OUVAUEI OTOIXEIQ HE
O1aKkpIoN, £€0TW A. YTTApXEl TTAVTA £vag OIaXWPIOHOG TWV OTOIXEIWY EVOC OUVOAOU O€ €va
TUAMG pE pévo ev duvdapel oToixeia didkpiong (PD — Potential Discrimination) kai o€ éva
THAMO Xwpig aToixeia diakpiong (PND — Potential Non - Discrimination). ‘Eva cuUvoAo pe
oToIxEia dIAkpIoNG dev odNyEi TTAVTA O€ eVEPYEIEG PE OToIXEia dlIAKpIonG. Mg OKOTIO Tn
METPNON TOU KABE Kavova, EI0AYETAI N TTAPOAUETPOG a WG METPO OIAKPIONG TTOU PEPOUV Ol
Kavoveg. H mmapduetpog a ptropei va xpnoiyotroinfei wg 10 KA&Idi yia va augnbei 1o
ETTITTEQO TTPOOTACIAG TWV KAVOVWY KATNYOPIOTToiNoNG evAavTia OTIG dlakpioelg. H Gueon

OIGKpIoN TTPOKUTITEI OTTO éva GUVOAO TO OTTOIO TTEPIEXEI OToIxEia diakpiong. (Eikova 1 —



aploTePsd oxnua) [7]

KANONES ME ABSC KANONES ME AB->C
AIAKPIZH ’ AIAKPITH

A A

EAET'XOX EMMEZHX
ATAKPIZHX MEZQ
AIAKPIXZHZ MONTEAOY

A

[ EAET'’XOX AMEZHZ ]

KANONEZ ME DBSC 2YNOAO XQPIZ I'NQXH A
[TI®ANH AIAKPIXH !

A A A

AB>C

XYNOAO ME

YYNOAO XQPIX I'NQXH XE XXEXH
XTOIXEIA

AIAKPIZHX

XTOIXEIA ME TIZ
AIAKPIZHXE AIAKPIZEIZ

Ewoéva 1 AMEXH KAI EMMEXH AIAKPIXH

Avagopikd ue v éuueon d1dkpion, Bewpouue kavoveg Tutou D, B 2 C, Toug oTroioug
Bewpoupe PND, dnAadn o1 dev TTepiExouv aToixeia didkpiong, TTap’ OAa autd UTTOPEI va
odnynoouv oe diakpioeic. MNa TTapddeiyua, ag ummobéooupe Tov PND kavova «dUokoAa
oivetal MoTwTIKO ddvelo o€ avBpwTToug TTou {oUv OTNV TTEPIOXN ZETTOAIO UE TAXUDPOUIKO
KwoIka 10442». Autdg utropei va gival évag kavovag “redlining” pmropei kai 6x1. MNa va
dlamoTwoel av OvIiwg autdg eival évag kavovag dIAKpIoNG TTPETTEI va XPNOIUOTTOINGEi
yvwon pe Bdon ta koivwvika TpoTutta (background knowledge). ‘ETol oto mapddeiyua pe
TOV TAXUOPOMIKO KWdIKA, av gival yvwoTo OTI 0TA ZETTOANIA PHEVOUV KUPIWG JOUCOUAUGVOI

METAVAOTEG, TOTE XWPIG ap@IBoAia cival €vag Kavovag Pe SIAKPIoN EVAVTIO OE PEIOVOTIKOUG

XTOIXEIA AIAKPIZEIZ D,B>A



TTANBuopoUG. Edw Bewpouue OTI To UTTORABPO TNG YvWOoNG TTAIPVEl TN HOPQI KAVOVWYV
OUOXETIOJOU cuvdéovTtag To oToixeio D xwpig didkpion Pe éva oToixeio didkpiong A.
Tétola TTapadeiygaTta yvwong ival n mpdoacn o€ euaiodbnta TTPoowTTiKA dedopéva, o€
oedouéva TTOU XOPAKTNEICOUV TNV KATAVAAWTIKA CUUTTEPIPOPE avBpwTTWY, N HEAETN
€1I0IKWV 1 a1TAd n koivA Aoyikr). (Eikéva 1 — de&i oxApa)

A¢ BewprioouE TOUG KAVOVEG:

A. T16An = ABnva
Mepioxn = oA
- KAdon = dUCEVAG

-- EUTOTOOUVN Kavova (confidence) = 0.25

B. Opnokeia = ICAAuIKA
MéANn = ABAva
Meploxn = ZemoAia
- KAdon = dUCEVAG

-- gymmoToouvn Kavova = 0.75

O mpwTog Kavovag PTTopei va peTagpacTei wg «ol dvBpwtrol TTou Jouv oTa ZeTTOAIQ
katattdoovral otn Oduopevry TA&EN TricTwong» katd 25%. O 0elTepog Kavovag
ETTIKEVTPWVETAI OTOUG POUCOUAPGvoug TTou (ouv oTa ZeTmOAIa Kal pdAioTa o1 avBpwTrol
autoi kataTttdoovTal oTnv duopevr) TaEn TrioTwong Katd 75%. AlQmmoTwvoupue OT1 N
OuopevAG KaTaTagn atnv deuTeEPN TTEPITITWOT €iavi 3 QopES TTIo TTIBavr atr’ 6T OTNV TTPWTN
TEPITTTWON. H €loaywyr] TG TTAPAUETPOU a OKOTTO €XEl VO EVTOTTIOEI KAVOVEG OTTOU [id
TETOIO OIOPOPOTTOINGN OTO ATTOTEAEOUA €ival XauNAOTEPN aTTO éva aTaBePS OPIO a.

21NV dueon O1dkpIon, Kavoveg OTTwG o1 A kal B o mdvw 1mou e§dyovtal atrd éva auvoAo
0edopévwy, eival EUKONO VO €EAEYXOUV WG TTPOG TNV TTPOCTOCIA TNG d TrapapéTpou. MNa
TTAPAdEIYUA, AV TO ETTITPETTTO OPIO gival 3, TOTE 0 KAvOvag B kaTnyoploTTosiTal wg Kavovag

dIAKPIONG. ZTIG TTEPITITWOEIG EUPEONS BIAKPIoNG N Bewpnon auTh gival 1o dUoKoAn. MNa



Tapadelyua, ag doupe Tov akdAouBo kavova:

C. T16An = ABrva
TayxudpouIKOG KwdIkag = 10442
= KAGoN = OUOMEVAG

-- guTTIoTOoOUVN Kavova = 0.95

Me autd Ta dedouéva o kavdvag dev UTTOPE va XpnolpoTroindei wg kavévag pe didkpion N
Xwpig diakpion. lNvwpifoviag Oouwg 611 o1 dvBpwTtrol TTou Jouv OTNV TIEPIOXN HE
Taxudpouikd Kwolka 10442 gival oTnv TTAEIOWN@ia TOUG HOUCOUAUAVOI, TOTE 0 akOAOUBOG

Kavévag IoXUEL:

D. TMoAn = ABrva
TayxudpouIkog Kwdikag = 10442
- Bpnokeia = ICAApIKN

-- gymmoToouvn Kavova = 0.8

MapodAo TTou o TpiTog Kavovag dev TTEPIEXEI OTOIXEIO DIAKPIONG 0dNYEi 0€ ATTOPACEIG TTOU
XelpiCovtal SUOUEVWG OUYKEKPIUEVO KOWMATI Tou TTANBuouoU TTEQTOVTAG O¢ KaTdoTaon
“redlining” pe Baon Tov TAXUSPOUIKO KWAIKA.

Ev katakAegidl, o kavovag E pe aaery d1GKPIoNG EVAVTIQ OTOUG JOUCOUAPAVOUG UTTOPEI VO
e€axOei amd Toug Kavoveg C & D, pe dedopévo To KaTwTato Oplo Tou rule confidence va

gival 94%:

E. Opnokeia = ICAQuIKA
MéANn = ABAva
TayxudpouIKOG KwdIkag = 10442
- KAAdon = dUOPEVAG



-- guTTIoTOOUVN Kavova = 0.94

YTtrohoyifovtag 94% / 25% = 3,7 kaTaAAYOUME VA TTOCOTIKOTTOINOOUUE TA ATTOTEAECUATO

NG dIAKPIONG €16 BAPOG AUTHG TNG KATNYORIAG avBpwTTwy.

OEQPHTIKO MAAIZIO

Opiopdg [oToixeiou PD/PND]

‘EoTw éva ouvoho Iy pe oToixeia TTOU UTTOKEIVTAI 0 TBavh didkpion (PD — potential
discriminatory) kai To oUvoAo Iy €ival éva KAEIOTO TTPOG Ta KATW. Ta OToIXEIa TTOU avAKOUV
o710 oUvoAo 2'\ Iy ovopddovTal oToIXEia XWpPig v duvAuEl dIAKPION.

KdabBe otoixeio X pmropei va diaxwpiotei o€ éva PD TuApa A kal o€ éva PND TuRua B, 61Tou

B =X\ A, Bétovrag 10 A 0TO HEYOAUTEPO UTTOGUVOAO Tou X TTOU aVAKEl OTO Iy,

‘Evag kavovag katnyoplotroinong X—> C eutrepiéxel ev duvauel diakpioeig av X = A, B pe A

KN Kevé oUVoAo oToixeiwy pe didkpion kal B auvolo aToixeiwyv tTou cuvioTolv dIdkpion.

4.2 a-protection

‘Eotw 611 ¢ = A, B 2 C cival évag PD kavévag katnyoplotroinong, 6mou 1o A cival éva

oUVOAO TToU OUVIOTA dIaKPIoEIG Kal B ouvolo Xwpig diakpioelg. Ag gival eTTiong:

y =conf (A,B > C)
0 = conf (B> C)>0

Tote yia éva doouévo dpio a = 0, opieTal OTI To ¢ gival a-protective av elift (y, &) < a, 6TTou:
elift (y, ) =y/d.

To ¢ ovoudZetal a-discriminatory av elift (y, 8) = a. [7]



Mapdadelypa epapuoyng Tou opiou a:
‘EocTw 10 0UVOAO dedopévmv 19= 2" &1rou 1 gival To UVOAO TwWV AKOAOUBWY KAVOVWY TTOU
EUTTEPIEXOUV OTOIXEIO DIAKPIONG:
® OIKOYEVEIOKN KOTAOTAON = yuvaika oOxI avotmavipn (Travipeuévn, XApa,
dladeuypévn)
e nAKKia = avw Twv 52.6
e gpyaoia = dvepyn/aveldikeuTn

® PETAVAOTPIO = VI

MapaTtnpouue TTwG To UTTooUVoAo X pe Bavé oToixeia didkpiong gival avayvwpioiho weg

X N 19 gvd) To UTTOOUVOAO XWPIC aToIXEIa SIdKPIONS avayvwpiletal wg X \ 19,

‘EoTtw 10 6pI10 0=3 (oTOBEPN TIUA) KAl Ol KAVOVEG KATNYOPIOTTOINONG:

1. oIKoyeveIaKr KaTtaoTaon = yuvaika Ox1 avotravtpn (Travipepévn, xnpea, dialeuypévn)
QTTOTOMIEVOEIS = AYVWOTO TTOCO KATABECoWYV
==>KAAON=KOAKI)

--supp:(0.013) conf:(0.27) elift:(1.52)

2. nAikia= dvw TWV 52.6
OIKOYEVEIOKA KATAOTAON = yuvaika oxI avutravTpn (TTavTpepévn, XApa, dialeuyuevn)
OKOTTOG=HETAXEIPIOPEVO QUTOKIVNTO
==> KAAON=KOKI

-- supp:(0.003) conf:(1) elift:(6.06)

O kavovag 1 umopei va epunveutei wg €ENG: av dev yvwpiloupe TITTOTA yia TIG

QTTOTAIEVOEIG VOGS AITOUVTA TTIOTWONG, TOTE TASIVOPOUE OTn dUOUEVH KAGON TTioTwong



TIG UN-AVUTTAVTPEG YUVAIKES KATA 52% TTepIoadTEPO aTTd TO PECO OpO.

O kavovag autdg emmaAnBevetar oto 1,3% TOoUu ouvoAou pe MOAvVOTNTA 27% KAl N
TapdueTpog elift éxel iR 1,52 (<3 = a), dnAadr o kavévag dev kavel didkpion pe Bdon 10
oplo a.

21N deUTEPN TTIEPITITWAOTN, O KAVOVAG EPUNVEUETAl WG €ENG: Ol NAIKIWHPEVES PN-AVUTTAVTPEG
yuvaikeg TTou BEAoOUV va ayopdoouv €va UETAXEIPIOMEVO QUTOKIVATO KATATACOOVTAlI OTNn
duopevn katnyopia TrioTwong pe mlavotnTa 6 (>3 = a) Popég uwnAdTEPN ATTd TO PECO
Opo TTOU ¢nTd TTioTWOoN yIa Tov idlo okoTTo. KataAfjyoupe ato 6TI 0 Kavovag Kavel oagn

O1GKpIon YE BACn TNV TTPOCTACIO TOU Opiou a.



5. TIPOBAHMATIZMOI - MPOTAZEIZ

5.1 Nari yia To Oépa auTo urtdpxel eAdayiorn épeuva & BiAloypapia;

Katd mn didpkeia NG dIEKTTOVNONG ThG €pyaciag €va ammd Ta Bacikd TTPoBAAuaTa TTou
KANBNKa va avTINETWTTIOW ATAV N EAAEIPN TWV «EPYAAEIWV» YIO va JEAETHIOW TO PAIVOUEVO
TwV OlOKPIoEWV OTO CUCTAPATA £§0pugng yvwong. H avagopd otnv EAAEIYn epyaAgiwv
mepIAaPBAvel Kupiwg TNV eAdxioTn BiBAloypagia (ouvoAikd duo emmioTnUovIKa dpBpa
TIPayHaTEUOVTal TO BEuA), v akOUN Kal TTNYEG EKTOG TOU XWpPou TnG MANpo@opIkAg ATav
OUoKoAo va avayvwpioTolv. Autd atrotéAeae TTPORANUa yiati éva TEToI0 euaciodnTo Béua
Oev €xel avagopd povo otov kKAGdo tng MAnpogopikAg aAAd ayyilel kai B€éuata 1600
VOUIKAG 600 Kal KOIVWVIOAOYIKAG @UONG.

Quoikd avoluoeig oe Bépata dlokpicewv Oev gival dUokoho va BpeBouv oe BiBAia
KoIvwvioAoyiag, aAAd n avagopd o€ dIakpioelg o€ OTI agopd UTTOAOYIOTIKA CUCTAMATA gival
OUCIOOTIKA avUuTTapKTn. To idlo cuuBaivel Kal amd tnv TAeupd Tng vopikng. Mia mmeavr)
egnynon eival 61 yia va gival o B€on £vag KOIVWVIOAGYOG 1) VOUIKOG VO EPEUVACEI TETOIOU
gidoug paivéueva Ba TTPETTEI TO YVWOTIKG TOU QVTIKEIYEVO VA ETTEKTEIVETAI ATTO TA OpIa TNG
OIKNG Tou E€mOTAPNG Kal va TepIAaupbvel coBapég yvwaoelg TTAnpogopikhs. Mévo o
OuUVOUOOPOG TNG KOBEWIAG atTd QUTEG TIG ETTICTANES ME TNV TTANPOQPOPIKH PTTOPOUV VO
dWOOUV XPNOINa ATTOTEAEOPATA KAl COPBAPEG EPEUVNTIKEG TTPOCTTABEIEG.

AT16 TNV GAAN TTAEUPAG onPavTIKO gival va digpeuvnBei yiaTti ammd To XWPOo TNG TTANPOPOPIKAS
Oev UTTApyEl €peuva o€ axéon Pe TIG dlakpioelg. Mtmopei va BewpnBei HIKpiG onuaaciag n
avak@Auywn diakpicewv ot dladikacia TG €€6puln yvwong; lowg éva TéTOoI0 BEua
Eepelyel ammd Ta Opla TNG TTANPOYOPIKNG ME TNV OTEVH EVvOoIa TNG £MOTAUNG TTou BaacileTal
auoTnpd oe padnuatikd Kar aAyépiBuoug; 'H TéAog Ba uTTopoUcape va OKEPTOUNE OTI Ol
ETMOTAPOVES TNG TTANPOPOPIKNG BeV gival eKTTaIdEUPEVOI va xelpifovTal TEToIa euaiobnTa

BépaTa TTOoU OXETICOVTAI APECT KAl JE TNV NOIKA TNG ETTIOTAKNG TNG TTANPOPOPIKAG;



5.2 Kara méoo cival akoUoida n Ummapén S10KpPicCEWV OTAd CUCTAHATA
amoPaoccwv/e§épuing yvwong;

H egétaon Twv TTapayovTwyv OXETIKA PE TO KATA TTOOO €ival akouolia i 6xl N ePeAavion
OIAKPIoEWV OTa CUCTAPATA £E0PUENG YvWOoNng oiyoupa TTepvdael aTrd TO €i00G, TOV TPOTTO
NG XPHong Twv cuoTNUATWY £§0pUENG yvwonGs. Mo OUYKEKPIPEVA, O OKOTTOG YIa TOV OTTOI0
XPNOoIYoTIoIEITaI N yvwaon yia TN Awn atmo@docwv kaBopilel kal Tnv Uttapén 1 1o BaBuod
EKTOONG TWwv dIaKPIoEwWV OTa ouoThHPaTa £66pUEnNG yvwong. Av yia TTapddelyua o oTOX0G
gival n dueon kepdogopia r n TTPOCEYYION TTEPICTOTEPWY TTEAATWV OE MIKPO XPOVIKO
o1doTnpa, ToTE TMBAVOTATA OI ETAIPEIEG 1) OI OPYAVIOMOI va PNV gival euaiodBnTol oTo KATA
TG00 01 KavOVEG TTOU BETOUV WG KPITAPIa TTEPIEXOUV ] OXI aToIXEia SIAKPIoNG OoTa TTAQICIa
MIOG ETTIBETIKAG Kal BpaxuTrpOBecung TTOMITIKAG XWPIG TTOAAEG TTPOOTTITIKEG. XAPAKTNPIOTIKO
Tapddelyua N TTOTOANTITIKA IKAVOTNTA TWV XOGUNAG OIKOVOUIKWY TAEEWY, OTIG OTTOIEG Ol
TpaTTECEC avayvwpifouv peydAo pioko kal dedouévou OTI TO KivnTpo Tng Tpdrmredag cival
TTAVTa N KEpBdoYopia, Xwpic TTOAAOUG evOOIAOUOUG UTTOPEI VA XPNOIMOTIOINCEl KPITAPIO JE
oToIxeia S1AKPIoNG ATTOKAEIOVTAG AUTEG TIG OIKOVOUIKEG OUADEG.

2€ TETOIEG TTEPITTITWOEIG, DIEUKOAUvVETaI BEBala auTh N OTACN TWV ETAIPEIWV ATTO TO YEYOVOG
OTI TIG TTEPICOOTEPEG POPES £vag AVvOBPWTTOG TTOU TUyXAveEl DUCHEVOUG WETAXEIPIONG VIO
AGyoug 6TTwG To QUAO 1 N avatnpia dev Ba akoAouBAcEl EUKOAQ TN VOMIKN Kal SIKAGCTIKH
000 Kal va KaTayyeiAel TNV OUYKEKPIPEVN eTalpeia. Eite AOyw Tou OTI aTTaITEITAI N OIKOVOUIKA
EUXEPEIO VIO TNV TTPOCPUYNA oTa dIKaoThpIa (Kal QUOIK& auTh dev gival autovonTn €1I8IKA YIa
TIG €EUIOBNTO KOIVWVIKA OPADES TTOU TTEQTOUV OUXVOTEPO BUpaTa dlaKpioEwV) €iTe Adyw
NG aduvapiag va avayvwplioTe pia d1dkpion AOyw Ayvolag Tou VOUIKOU TTAQIGioU Kal TNG

TTPOCTACIAG TTOU AUTO TTAPEXEI OTOV TTOAITN.

MpbdoBeTog TTapdyovTag TTou OeV ATTOTPETTEI TNV UTTAPEN SIOKpIcEWV €ival TO yeyovog OTI Ol
éAeyxol eival  pndapivoi, TTapd TO yeEyovog OTI Ol KOIVWVIKEG ONAGdeg BewpnTika
TTpooTaTevovTal aTrd T0 vouo. Edw cuuBdaAAel To yeyovog 011 ol éAeyxol dev gival duvatd va
gival emmiQavelakoi — aTraiteital HEAETN Kal coBapr] avaAuan yia Tn diaTTicTwaon dlaKpIioTEwV
oTa ouoTApaTta €£6pUENG yvwong Kal QUOIKA atTd CWOTA KATAPTIOPEVOUG ETTIOTHOVEG

TTou Ba eival og Béon va dieEdyouv IKavoug eAEyxoug TTou Ba atrokaAUyouv Tnv UTTapgn



mOavwy dIOKPITEWV.

AvTiBeTa UTTAPYOUV ETAIPEIEG TTOU EITE YIA AOYOUGS DIAQHKIONG €iTE yIATI TTPAYUATIKA BEAOUY
va AgIToupyouv dikala ol oTToieg dNPIOUPYOUV ETTINEAWG £TAIPIKG TTPOPIA divovTag PeYAAN
onpacia otnv ghaxiototroinon i eEAAsIpn dIAKPICEWY KATA TTANBUCUWY ETTITUYXAVOVTOG
KaAUTEPN QAN Kal EUPECa PeYaAUTEPN Kepdoopia. XapakTnpIoTIKO gival TO TTAPAdEIyUa
™G IBM, 610U yia ouvexni Xpovia kepdifel PBpafeia yia Tn Asitoupyia TG evavtia OTIG
diakpioeig. [ANNEX 4].



5.3 MpoTaoceig yia TOV TIEPIOPICHO TWV SlakpioeEwV

To BaoIkOTEPO £pYAAEio TTOU PTTOPET va XPNOIMOTTOINBEI evavTia oTnv UTTapén SIaKPITEWY
€ival EVNUEPWHEVOI KAl TEXVIKA KATAPTIOWEVOI ETTIOTIUOVES Ol OTTOI0I VO ouvdudlouv TOCO
TN yvwon TTANPOQOPIKAG YIa VO UTTOPOUV va eAEyXOUV Ta CUCTAPATA £66pUENG yvwaong 600
KAl TN yvWon Tou I0XU0VTOG VOUIKOU TTAdIciou avd Topéd, yia TTapddelyua Tou Epyaciakou
OIkaiou. AuToi oI GvBpwTTol PTTOPOUV VA XPNOIUOTToINBoUV WOTE va opicouv SIadIKACIES
eNEyXOU 0€ OAOUG TOUG TOUEIG TTOU XPENOIYOTTOIEITAI N €§0pUEN yvwong yia Tn Aqyn
aTToPACEWYV €iTe 0TO OAPOOIO €iTE OTOV IBIWTIKO TOUEQ.

O1 dnuoaoiol uTTAAANAOI Kal oI avwTePol UTTAAANAOI O€ TOTTIKO, TTEPIPEPEING Kal €OVIKO
etTitredo dlakuBEpvnong, o€ OAoUG Toug TouEiG aAAG €IBIKG O€ €KEIVOUG TTOU WTTOPEI va
£XOUV TOKTIKOTEPN ETTOPN ME ATOUA HIAG 1 TTEPIOCOTEPWYV «EUAAWTWY» OPAdWY, oPeiAouv
va €ival eVNUEPWHEVOI KAl EKTTAIOEUNEVOI ETTAPKWG OXETIKA ME TIG UTTOXPEWOEIG TTOU
TIPOKUTITOUV aTTd T VOPoBeaia utrép TNG 100TNTAG KAl KATd Twv dlakpicewyv. Méoa OTIg
AUECEG TTPOTEPAIOTNTEG BpPIoKOVTAI Ol KOIVWVIKOI AEITOUPYOi, 01 SIKACTIKOI AEITOUPYOI, Ol

€10ayyeAEig, oI a0TUVOIKOI, Kal o1 UTTAAANAOI TNG €TTIBEWPNONG EPYOTIaG.

H EmBewpnon Epyaciag Ba ptmopouce va Traiel évav Kevipikd poAo diegayovtag
TTEPIOCOTEPO AETTTOUEPEIG, TAKTIKOUG KOl EKTETAPEVOUG EAEYXOUG G€ OAOKANPN TN XWwpa Kai
oe OAOUG TOuG TOMEIC TNG olkovopiag. Ta Trapatmmdvw ammoTeAOUV  ATTOPAITNTES
TTPOUTTOBECEIC TTPOKEINEVOU N vouoBeaia KaTté Twy dIaKPICEWVY Kal UTTEP TNG 1I00TATAG VO

EQPAPPOOTEI ATTOTEAETUATIKA.

H eutreipia kal 1o KUPOG TToU €XEI ATTOKTACEI O ZUVAYOPOS Tou MOAITN OTOUG TOWEIC TNG
appodIOTNTAG TOU €ival 1IBIAITEPA XPNOIYA OTNV KATATTOAéUNOoN Twv Olakpioewv. Na Tnv
ATTOTEAECUATIKOTEPN KATATTOAEWNON TWV DIAKPICEWY EITE TO TTPICHA TWV APUODIOTATWY TOU
>2uvnyoépou Tou lloAitn Ba ptmopoloe va eTTekTabel, oUTWG WOTE va CupTTEPIAaUBavouv
OAEG TIG TITUXEG TWV OIOKPIOEWY OTO dNUOCIO Kal IDIWTIKO ETTAYYEAUOATIKO TOUEQ, EiTE va
dnuioupynBei pia véa apxn TTou va d1aBETel avTioTOIXOUG TTOPOUG Kal aveEapTNOia WOTE va
eival o€ B€on va eKTTANPWOEI TIG ATTAITAOEIG TOU OUYKEKPIJEVOU TOUEQ. [8]

TéNog Ba TTpéTTel va ava@epOei kal 0 pOAog TTou ptropei va Traigel n EBvikr EmiTpottA yia 1a

Aikaiwpata Tou AvBpwtrou (EEAA). H EEAA atoteAei OUPPBOUAEUTIKO Opyavo Tng



MoAiteiog oe Bépata TrpooTaciag Twv AKawPdTwy TOou AVOPWITTOU, TTOU OCUVECTHON
oupewva ue TIG Apxég Tou Mapioiol. Zkotrdg TG EEAA cival n ouvexng eTmichuavon o€
OAa 1o Opyava Tng TMoANiteiog TNG aAvAYKNG OTTOTEAECUATIKAG KATOXUPWONG TWV

AIKalwPaTwy Tou AvBpwTtTou 6AwvV 6owv diafiolv aTnv EAANVIKN ETTIKPATEIQ.

2UPQwva Pe Tov 1I0pUTIKO TNG NOo n EEAA €xel Tig akdAouBeg kaB’ UANV appodIdTnTEG:

(a) Tnv e&€rtaon dnTnUATWY TTOU aA@opoUv OTnV TIpooTacia Twv AIKAIwPdTwyY Tou
AvBpwTrou Ta otroia eyeipel €ite n KuBépvnon €ite n Aidokewn Twv Mpodpwv NG BouArig

N TTpoteivovTal atrd Ta péAn NG A amé Mn KuBepvntikég Opyavwoeig.

(B) Tnv utroBoOAf OUCTACEWV Kal TTPOTACEWV, TNV €KTTOVNON MEAETWYV, TNV UTTOROAN
EKBECEWY KAl YVWHOOOTACEWY YIa TN AW VOUOBETIKWY, SIOIKNTIKWY 1] AAAWV PETPWY TTOU

OupBaAAouv oTn BeATiwon TNG TTpooTadiag Twv AKalwudTwy Tou AvBpwTTou.

(y) Tnv avamruén TTpwToROUAILV yIa Tn €uaicOnToTToinon TNG KOIVAG YVWHPNG, KAl TwV

Méowv MadlikA¢ Evnuépwong og Béuata ogfacpol Twv AIKAIWPATWY Tou AvBpwTTou.

(®) Tnv avaAnwn TTpwToBoUAIWY yia TNV KAaAAIEpyEIa TOU OEBACHOU Twv AIKAIWPAETWY TOou

AvBpwTTOU OTO TTAQICIO TOU EKTTAIBEUTIKOU CUCTAUATOG.

(¢) Tn SlatApnon MoviuNG E€TKOIVWVIaG Kal ouvepyaoiag e OleBveic opyaviopoug,
TapeuPepny Opyava AGAwWvV Xwpwv, KaBwg kal eBvikég 1 diebveic Mn KuBepvnTikég
Opyavwoelg.

(o1) Tnv yvwpoddTtnon yia ekBEoeIG TTou TTPOKEITAl va UTTORBAAEI N Xwpa o€ OIEBveig

opyaviopoug yia Béuata TTpooTaciag AIKalwpdTwy Tou AvBpwTTou.

(€) Tn dnuooia yvwoToTtroinon Twv Béoewv Tng EEAA pe kdBe rpdo@opo TpdTTOo.



(n) Tnv olvTagn eTRoIag €KkBeong yia TNV TTPooTACia TWV AIKAIwUETWY Tou AvEpwTToU.

(0) Tnv opydvwon Kévipou Tekunpiwong yia Ta Aikalwpata Tou AvBpuwTTou.

() Tnv e&€taon TG TTPOCAPUOYAS TNG €AANVIKAG vouoBeoiag Tmpog TIG SlaTdéelg Tou
01eBvolg dikaiou yia Tnv TTpooTacia Twv AIKAIWUAETWY Tou AVOPWITTOU KAl TN OXETIKN

YVWH0BOTNON TTPOog Ta apuddia opyava Tng MNoAiteiag. [9]



6. ZYMMNEPAZMATA

2TIG 0eAideg TTOU TTPOoNYRBNKav £yive Pia TTPOCTTABEIO BewpnTIKAG TTPOCEYYIONG OXETIKA
ME TNV UTTapén Olokpicewv OTIG PEBSOOUG UTTOOTAPIENS ATTOPACEWY HEOW TEXVIKWV

£66puUgNG yvwong.

AKOAOUBEI pia GUVOTITIKA avaoKATTOON TWV KEPAAQiIWV TTOU TTponynenkKav. 10 £I0aywyIKo
KEPAAQIO YyiveETal ava@opd OTNV TTPWTOEUPAVION TOU (PAIVOUEVOU Twv dlaKpicEwyv oTa
OUCTAMATA UTTOOTHPIENG ATTOPACEWY KAl TTAPOUCIAeTal TO I0XUOV VOUOBETIKO TTAQiCIO TTOU
loxuel otnv EAAGBa aAAG kal otnv Eupwtraikry ‘Evwon pe okotmd Tnv TTpooTacsia Twv
TONITWV evavTia o€ KABe €idoug diakpioelg. AKoAouBei 0 dlaxwpPIoUOS Twv BIOKPICEWY O€
MOPQPEG AGueoNG  Kal EUMEONSG OIAKPIONG KABWG Kal TepIypA@eTal N OUOKOAIG va
avakaAueBei n éupeon OIGKPION. ZTO TEAOG TOU TTPWTOU KEQOAaiou ava@épovTal ol

OUVETTEIEG TNG UTTAPENG OIOKPICEWV EVAVTIO O TUYKEKPIPEVESG KOIVWVIKEG OUAOEG.

270 OeUTEPO KEPAAQIO TTapoucialeTal avaAuTikKG n dIdkpIon o€ AUECN Kal EUUECN ME TN
XpPnon Ouo Ouykekpiyévwy TTapadelyudtwy. Eivar n  peAéTn duo  TTEPITITOEWV
TOTOANTITIKAG IKAVOTNTOG OUYKEKPIMEVWY QVOPWTTWY TTOU QVIAKOUV Ot OIOQOPETIKES
KOIVWVIKEG OuGdeS. MéEOW TwV TTEPITITWOEWY AUTWY UTTOOEIKVUETAI TTWG PUTTOPEI TO scoring

system piag TpaTTedag va 0dnynoel o ammoPdong Je oToixEia S1aKpIoNG.

AkoAouBei To TpiTo KEQAAQIO GTO OTTOI0 avaTTUooovTal TPEIS MEBodOoI £€6puENng yvwong. H
Tapouciaon Twv HeBGOwvV eoTidlel GToug TTAPAyovTeEG OTTOU UTTAPXEl N TAON via

OlOKPIoEIC.

A@ouU oTo TpiTo KEPAAQIO dIATTIOTWONKE OTI HECW Tou Datamining UTTApPYEl TTEPITITWON Va
odnynBouue o€ aTTOPACEIG UE OTOIXEIO BIAKPIONG, OTO TETAPTO KEPAAAIO TTAPOUCIAZETAl Ia
pEBOBOG péow Tng otroiag TiBeTal éva 6plo otn diIdkpion TTou TBAvA va TTEPIEXOUV Ta
QTTOTEAEOPATA TWV TEXVIKWVY ME OKOTIO TNV TTPOCTACIA TwV TTOAMITWY aTrd dIOKPICEIG.
OpiCetal T0 6pI0 O KAl EPUNVEUETAI TTWG PTTOPEI va TTPOCTATEWEl €UAICONTEG KOIVWVIKA

OMGdEG.



2T0 TTEUTITO KEQAAQIO eK@palovTal TTPORANUATIONOI OXETIKA WE TO yeyovog OTI UTTAPXE!
eNaxiotn BiBAIoypagia yupw ammd 1O Oféua Twv dIOKPIoEWV O CUVOUOOWO HE Ta
UTTOAOYIOTIKG CUCTHUATA KAl ETTIONG OXETIKA e TO KATA TO00 n €AAEIYn Bewpnong yia TRV
utTapén didkpiocwy gival akouola. TEAOG TTpoTEivovTal TPOTTOI HECW TWV OTTOIWV PTTOPOUV
vVa atro@euxBouV oI BIOKPIOEIG.
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ANNEX 2 — EUROPEAN ANTI-DISCRIMINATION LAW

Robert Wintemute (robert.wintemute@kcl.ac.uk)
Professor of Human Rights Law
School of Law, King's College London

Centre for Peace Studies: Programme of anti-discrimination law training for lawyers
Hotel Solaris Jakov, Sibenik, Croatia, 22-23 May 2009

I. The Two Main Sources of ""European’ Law:

""Economic (Monetary, Political) Europe™ (the European Union and European
Community) and ""Human Rights Europe’ (the Council of Europe)

EUROPEAN UNION COUNCIL OF EUROPE, http://www.coe.int
AND

EUROPEAN COMMUNITY, http://europa.eu.int




27 Member States (population: 480,000,000+)

1958 Belgium
France
Germany
Italy
Luxembourg
Netherlands

1973 Denmark
Ireland
United Kingdom

1981 Greece

1986 Portugal
Spain

1995 Austria
Finland
Sweden

2004 Cyprus
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Malta
Poland
Slovakia
Slovenia

2007 Bulgaria
Romania

47 Member States (population: 800,000,000+)

EU/EC 27 plus 20:

Albania

Andorra

Armenia

Azerbaijan

Bosnia and Herzegovina

Croatia*

Georgia

Iceland (European Economic Area member; same free
movement rights as EU/EC citizens/nationals)

Liechtenstein (European Economic Area member)

Macedonia*

Moldova

Monaco

Montenegro

Norway (European Economic Area member)

Russia

San Marino

Serbia

Switzerland

Turkey*

Ukraine

C of E candidate: Belarus

considered wholly outside geographic Europe:
North Africa, Middle East (except Turkey),
the 5 former Soviet republics of Central Asia
(not true of Kazakhstan, yet true of C of E
Member States Armenia and Cyprus)

* pending application to accede to EU/EC

EUROPEAN UNION
AND
EUROPEAN COMMUNITY

COUNCIL OF EUROPE




Main Treaties

- Treaty establishing the European [Economic]
Community (1957) (originally EEC, now EC;
"Economic" dropped in 1992; expected to become EU)

- Treaty on European Union (1992)

- both amended by Treaty of Lisbon (2007) (ratification
pending)

Main Treaties

- Statute of the Council of Europe (1949)
- European Convention on Human Rights (1950)

Main Institutions

executive: European Commission (Brussels)
legislature: (i) Council of the EU (Brussels and
Luxembourg), alone or jointly with
(i) European Parliament (plenaries in
Strasbourg, committees in Brussels)
judiciary: European Court of Justice (ECJ)
European Court of First Instance (CFI)
(both in Luxembourg)
major policy decisions (including Treaty amendments):
European Council (Council of the EU
consisting of heads of government vs.
ministers for specific areas) (Brussels)

2007 budget: 126,500,000,000 EUR

Main Institutions
executive:  Committee of Ministers (proposes treaties,
supervises execution of Court judgments)
"legislature”: Parliamentary Assembly (passes non-
binding opinions, recommendations,
resolutions; elects judges to Court)
European Court of Human Rights
(interprets Convention)

judiciary:

(all institutions in Strasbourg)

2007 budget: 197,200,000 EUR (the EU/EC budget is
641 times larger)

Il. Constitutional Anti-Discrimination Law in Europe

A. Council of Europe Law — European Convention on Human Rights

(supremacy but no direct effect)

(opened for signature 4 Nov. 1950, in force 3 Sept. 1953,
http://conventions.coe.int, Search, CETS No. 005)

1. Article 14 - Prohibition of Discrimination
(applies to all 47 Member States):

"The enjoyment of the rights and freedoms set forth in this Convention shall be secured

without discrimination on any ground such as sex, race, colour, language, religion, political
or other opinion, national or social origin, association with a national minority, property,




birth or other status.” (Emphasis added.)

2. (Optional) Protocol No. 12 to the Convention

(opened for signature 4 Nov. 2000; Croatia signed 6 March
2002, ratified 3 Feb. 2003; in force 1 April 2005 for ratifying
Member States; as of 21 May 2009, 17 ratifications, 20
signatures, 10 no action, including UK); text and Explanatory
Report at http://conventions.coe.int, Search, CETS No. 177

"Article 1 — General Prohibition of Discrimination

(1) The enjoyment of any right set forth by law shall be secured without discrimination on
any ground such as sex, race, colour, language, religion, political or other opinion, national
or social origin, association with a national minority, property, birth or other status.

(2) No one shall be discriminated against by any public authority on any ground such as
those mentioned in paragraph 1." (Emphasis added.)

Robert Wintemute, "'Within the Ambit: How Big Is the 'Gap' in Article 14 European
Convention on Human Rights?”, [2004] European Human Rights Law Review 366
(Westlaw)

Robert Wintemute, "Filling the Article 14 'Gap: Government Ratification and Judicial
Control of Protocol No. 12 ECHR", [2004] European Human Rights Law Review 484
(Westlaw)

B. European Union/Community Law (supremacy and direct effect)

1. Existing ("common-law" or judge-made) fundamental rights
case-law of the European Court of Justice
(subsequently authorised by the Member States in Article 6(2)
of the Treaty on European Union):

"The Union shall respect fundamental rights, as guaranteed by the European Convention ...
and as they result from the constitutional traditions common to the Member States, as
general principles of Community law."



- freedom from discrimination based on sex (Case 149/77, Defrenne (I11) v. Sabena, [1978]
ECR 1365, paras. 26-27) and age (Case C-144/04, Mangold v. Helm, [2005] ECR 1-0000,
paras. 74-75) is part of these fundamental rights; this general principle of EC law probably
also applies to discrimination based on the other grounds listed in Article 13 EC (see
below)

2. Charter of Fundamental Rights of the European Union (solemnly
proclaimed at Nice on 7 Dec. 2000; not intended to be
legally binding; Official Journal (OJ) [2000] C 364/1):

"Article 21

1. Any discrimination based on any ground such as sex, race, colour, ethnic or social
origin, genetic features, language, religion or belief, political or any other opinion,
membership of a national minority, property, birth, disability, age or sexual orientation
shall be prohibited. [emphasis added] ...

Article 51

1. The provisions of this Charter are addressed to the institutions and bodies of the Union
... and to the Member States only when they are implementing Union law. ..."

3. Treaty of Lisbon (signed 13 Dec. 2007, not yet in force)
"Article 6 of the EU Treaty (as amended)

1. The Union recognises the rights, freedoms and principles set out in the Charter of
Fundamental Rights of the European Union of 7 December 2000, as adapted at Strasbourg,
on 12 December 2007, which shall have the same legal value as the Treaties. ...

2. The Union shall accede to the European Convention for the Protection of Human Rights
and Fundamental Freedoms. Such accession shall not affect the Union's competences as
defined in the Treaties. [Protocol No. 14 to the Convention will provide for this, but Russia
is refusing to ratify it; all Council of Europe member states must ratify before it can enter
into force]

3. Fundamental rights, as guaranteed by the European Convention for the Protection of
Human Rights and Fundamental Freedoms and as they result from the constitutional
traditions common to the Member States, shall constitute general principles of the Union's
law."



EU Charter and only EConvHR applies
EConvHR both apply

EU action all other Member State action

(eg, most criminal, family, social security, and tax law, and
immigration of third-country nationals in the UK and other

Member States Member States opting out of Articles 61-69 EC)

implementing EU law




C. National Law

1. Voluntary incorporation of the Eur. Conv. on Human Rights
(Human Rights Act 1998 in UK; courts in Croatia may enforce
Article 14 and Protocol No. 127?)

2. Equality provision of national constitution

- none in UK (cf. Constitution of Croatia, Article 14: "Citizens
of the Republic of Croatia shall enjoy all rights and freedoms
regardless of race, color, sex, language, religion, political or
other opinion, national or social origin, property, birth,
education, social status or other characteristics.
All shall be equal before the law.™)

I1l. Statutory Anti-Discrimination Law in Europe

A. Council of Europe Law

- none (the Parliamentary Assembly does not pass binding legislation)

B. European Union/Community Law

1. Treaty establishing the European Community (EC Treaty),
Article 141 (sex) ("pay" in employment):

2. Council Directive 76/207/EEC of 9 February 1976 on the
implementation of the principle of equal treatment for
men and women as regards access to employment, vocational
training and promotion, and working conditions,

0J [1976] L 39/40 ("Equal Treatment Directive", ETD) (sex)
("treatment” in employment, ie, hiring, promotion, dismissal,
working conditions other than pay):

3. Additional directives on sex discrimination with regard to pay,

occupational pensions, social security, etc., and on pregnant, part-
time and fixed-term workers



4. EC Treaty, Article 13 (added in 1997):

"Without prejudice to the other provisions of this Treaty and within the limits of the powers
conferred by it upon the Community, the Council, acting unanimously on a proposal from
the Commission and after consulting the European Parliament, may take appropriate action
to combat discrimination based on sex, racial or ethnic origin, religion or belief, disability,
age or sexual orientation.” (Emphasis added.)

5. Council Directive 2000/43/EC of 29 June 2000 implementing the
principle of equal treatment between persons irrespective of
racial or ethnic origin, OJ [2000] L 180/22
("Racial Equality Directive™) (racial or ethnic origin) (employment,
social protection, social security, healthcare, social advantages,
education, goods and services, housing) (implementation date was 19
July 2003):

6. Council Directive 2000/78/EC of 27 November 2000 establishing a
general framework for equal treatment in employment and

occupation, OJ [2000] L 303/16, http://feuropa.eu.int/eur-
lex/en/search/search_lif.html

("Employment Equality Directive™) (religion or belief, disability,
age, sexual orientation) (employment) (implementation date was

2 Dec. 2003 for religion or belief and sexual orientation; Member
States have until 2 Dec. 2006 for disability and age)

7. Directive 2002/73/EC of the European Parliament and of the
Council of 23 September 2002 amending Council Directive
76/207/EEC, OJ [2002] L 269/15 (76/207 as amended by 2002/73,

"Amended ETD") (sex) (“treatment” in employment)
(implementation date was 5 Oct. 2005)

8. Council Directive 2004/113/EC implementing the
principle of equal treatment between women and men in the
access to and supply of goods and services (13 Dec. 2004),

0J [2004] L 373/37 ("Goods and Services Directive™) (sex)
(goods and services) ) (implementation date was 21 Dec. 2007)




9. Directive 2006/54/EC of the European Parliament and of the
Council of 5 July 2006 Commission Proposal for a "Directive

of the European Parliament and of the Council on the

implementation of the principle of equal opportunities and

equal treatment of men and women in matters of employment

and occupation”, OJ [2006] L 204/23 (the "Recast ETD" will

repeal, from 15 Aug. 2009, the Amended ETD and several

other directives) (sex) ("pay" and "treatment™ in employment

and occupation)

10. COM(2008) 426 final: Commission Proposal (2 July 2008) for a

Council Directive on implementing the principle of
equal treatment between persons irrespective of religion or
belief, disability, age or sexual orientation (social protection,
social security, healthcare, social advantages, education, goods
and services, housing)

C. National Law (eg, the United Kingdom) (following legislation
applies to Great Britain, ie, England, Wales and Scotland;
Northern Ireland has separate legislation)

1. Race Relations Act 1976, ss. 1, 3 (colour, race, nationality, ethnic
origin, national origin) (first legislation in 1965, 1968)
(Commission for Racial Equality until Oct. 2007)

2. Sex Discrimination Act 1975, ss. 1-3, Equal Pay Act 1970 (sex,
gender reassignment, married persons)
(Equal Opportunities Commission until Oct. 2007)

3. Disability Discrimination Act 1995, ss. 1, 5, Schedule 1 (amended
by Disability Rights Commission Act 1999) (disability)
(Disability Rights Commission until Oct. 2007)

4. Employment Equality (Religion or Belief) Regulations 2003 (in
force 2 Dec. 2003) (no enforcement agency before Oct. 2007)

5. Employment Equality (Sexual Orientation) Regulations 2003 (in



force 1 Dec. 2003) (no enforcement agency before Oct. 2007)

6. Employment Equality (Age) Regulations 2006 (in force 1 Oct. 2006)
(no enforcement agency before Oct. 2007)

7. Equality Act 2006: from Oct. 2007, a new Commission for

Equality and Human Rights
(http://www.equalityhumanrights.com)
empowered to enforce 1. through 6. replaced the CRE, EOC
and DRC (cf. Northern Ireland Act 1998, establishing the
Equality Commission for Northern Ireland,
http://www.equalityni.org)

8. An Equality Bill consolidating 1. to 6. is now before the UK
Parliament: http://services.parliament.uk/bills/2008-09/equality.html.

IV. Anti-Discrimination Case-Law of the Two European Courts

A. European Court of Human Rights, http://www.echr.coe.int
(interpreting the European Convention on Human Rights),
for judgments, click on HUDOC (Case Title = applicant's name)

1. "Sensitive grounds™ under Article 14

(a) Differences in treatment must be justified by “very weighty
reasons” if based on:

() sex - Abdulaziz v. UK (1985)
(i) birth out of wedlock - Inze v. Austria (1987)
(iii) nationality - Gaygusuz v. Austria (1996)

(b) Differences in treatment “not acceptable” if based solely on:

(i) religion - Hoffmann v. Austria (1993)

(1) sexual orientation - Mouta v. Portugal (1999) (see also
S.L. v. Austria, 2003: "Just like differences based on sex ...
differences based on sexual orientation require particularly serious



reasons by way of justification")

(c) "no difference in treatment which is based exclusively or to a
decisive extent on a person’s ethnic origin is capable of being

objectively justified in a contemporary democratic society built

on the principles of pluralism and respect for different cultures”,
Timishevv.  Russia (2005), para. 58

2. Indirect discrimination
(a) Abdulaziz v. United Kingdom (1985), paras. 84-86:

"That the mass immigration against which the rules were directed consisted mainly of
would-be immigrants from the New Commonwealth and Pakistan, and that as a result they
affected at the material time fewer white people than others, is not a sufficient reason to
consider them as racist in character: it is an effect which derives not from the content of the
1980 [Immigration] Rules but from the fact that, among those wishing to immigrate, some
ethnic groups outnumbered others. The Court concludes ... that the 1980 Rules made no
distinction on the ground of race and were therefore not discriminatory on that account.”

(b) Thlimmenos v. Greece (2000) (refusal of Jehovah's Witness
to wear military uniform led to his exclusion from
accountancy profession):

"44. The Court has so far considered that the right under Article 14 not to be discriminated
against in the enjoyment of the rights guaranteed under the Convention is violated when
States treat differently persons in analogous situations without providing an objective and
reasonable justification .... However, the Court considers that this is not the only facet of
the prohibition of discrimination in Article 14. The right not to be discriminated against ...
is also violated when States without an objective and reasonable justification fail to treat
differently persons whose situations are significantly different. ...

48. ... [Greece] violated the applicant’s right not to be discriminated against in the
enjoyment of his right under Article 9 of the Convention [freedom of religion] ... by failing
to introduce appropriate exceptions to the rule barring persons convicted of a felony from
the profession of chartered accountants.”

(c) D.H. v. Czech Republic (2007) (Roma children more
likely than non-Roma children to be placed in special schools):



" 184. The Court has already accepted in previous cases that a difference in treatment may
take the form of disproportionately prejudicial effects of a general policy or measure which,
though couched in neutral terms, discriminates against a group ... such a situation may
amount to “indirect discrimination”, which does not necessarily require a discriminatory
intent.

187. ... [T]he Court observes that Council Directives 97/80/EC and 2000/43/EC stipulate
that persons who consider themselves wronged because the principle of equal treatment has
not been applied to them may establish, before a domestic authority, by any means,
including on the basis of statistical evidence, facts from which it may be presumed that
there has been discrimination ... The recent case-law of the Court of Justice of the European
Communities ... shows that it permits claimants to rely on statistical evidence and the
national courts to take such evidence into account where it is valid and significant. ...

188. In these circumstances, the Court considers that when it comes to assessing the impact
of a measure or practice on an individual or group, statistics which appear on critical
examination to be reliable and significant will be sufficient to constitute the prima facie
evidence the applicant is required to produce. This does not, however, mean that indirect
discrimination cannot be proved without statistical evidence.

189. Where an applicant alleging indirect discrimination thus establishes a rebuttable
presumption that the effect of a measure or practice is discriminatory, the burden then shifts
to the respondent State, which must show that the difference in treatment is not
discriminatory ...

190. In the present case, the statistical data submitted by the applicants was obtained from
questionnaires that were sent out to the head teachers of special and primary schools in the
town of Ostrava in 1999. It indicates that at the time 56% of all pupils placed in special
schools in Ostrava were Roma. Conversely, Roma represented only 2.26% of the total
number of pupils attending primary school in Ostrava. Further, whereas only 1.8% of non-
Roma pupils were placed in special schools, the proportion of Roma pupils in Ostrava
assigned to special schools was 50.3%. ...

195. In these circumstances, the evidence submitted by the applicants can be regarded as
sufficiently reliable and significant to give rise to a strong presumption of indirect
discrimination. The burden of proof must therefore shift to the Government, which must
show that the difference in the impact of the legislation was the result of objective factors
unrelated to ethnic origin.

210. Consequently, there has been a violation in the instant case of Article 14 of the
Convention, read in conjunction with Article 2 of Protocol No. 1, as regards each of the
applicants."



(d) Orsus v. Croatia (17 July 2008) (separate classes for Roma
children):

"68. The Court wishes to reiterate with regard to the States' margin of appreciation in the
sphere of education that the States cannot be prohibited from setting up separate classes or
different types of school for children with difficulties, or implementing special educational
programmes to respond to special needs. The Court finds ... that the placement of the
applicants in separate classes was a positive measure designed to assist them in acquiring
knowledge necessary for them to follow the school curriculum. Thus the Court considers
that the initial placement of the applicants in separate classes was based on their lack of
knowledge of the Croatian language and not their race or ethnic origin, and was justified for
the purposes of both Article 14 of the Convention and Article 2 of Protocol No. 1.

69. It follows that the different practice applied to Roma children on the ground of their
insufficient knowledge of the Croatian language did not amount to a violation of Article 14
of the Convention in conjunction with Article 2 of Protocol No. 1."

3. Religion and indirect discrimination (failure to accommodate
religious beliefs; Art. 9 on its own or combined with Art. 14)

Ahmad v. United Kingdom (1981), 4 EHRR 126 (ECommHR) (teacher sought  break for
Muslim prayers on Fridays)
Thlimmenos v. Greece (6 April 2000), ECtHR judgment (see above)

Dahlab v. Switzerland (15 Feb. 2001), ECtHR admissibility decision (teacher who
wore headscarf)

Leyla Sahin v. Turkey (11 Nov. 2005), ECtHR judgment (Grand Chamber) (university
students who wore headscarf)

France, Law No. 2004-228 of 15 March 2004 (ban on headscarves in schools)

Dogru v. France (4 Dec. 2008), ECtHR judgment (ban on headscarves in schools)

Mann Singh v. France (27 Nov. 2008), ECtHR admissibility decision (Sikh man required
to remove turban for driver's license photo)

4. Sexual orientation and gender identity

Dudgeon v. United Kingdom (22 Oct. 1981) (ECtHR judgment) (prohibition of all
male-male sexual activity)

S.L. v. Austria (9 January 2003) (ECtHR judgment) (higher age of consent to male-
male sexual activity)

Christine Goodwin v. U.K. (11 July 2002) (ECtHR judgment) (U.K. required to  change
legal sex on transsexual woman's birth certificate, and allow her to marry a man)

Smith & Grady v. U.K. (27 Sept. 1999) (ECtHR judgment) (dismissal from armed
forces)



Mouta v. Portugal (21 Dec. 1999) (ECtHR judgment) (custody of child after divorce)

E.B. v. France (22 January 2008) (ECtHR judgment) (adoption of child as unmarried
individual)

Karner v. Austria (24 July 2003) (ECtHR judgment) (only unmarried different-sex
partner could succeed to a tenancy after the death of the official tenant)

B. European Court of Justice (interpreting European Community law), all
judgments at http://curia.europa.eu/jcms/jcms/j_6/home (type case no.)

1. Genuine occupational qualifications

- Case C-273/97, Sirdar v. Army Board, [1999] ECR 1-7403

(upholding denial of job as chef in Royal Marines because
every Marine must be "capable of fighting in a commando
unit™)
- Case C-186/01, Dory v. Germany, [2003] ECR 1-2479
(compulsory military service for men only)

2. Pregnancy and parenthood

(a) Case C-177/88, Dekker v. Stichting, [1990] ECR 1-3941:

"12. ... [O]nly women can be refused employment on grounds of pregnancy and such a
refusal therefore constitutes direct discrimination on grounds of sex. A refusal of
employment on account of the financial consequences of absence due to pregnancy must be
regarded as based, essentially, on the fact of pregnancy. Such discrimination cannot be
justified on grounds relating to the financial loss which an employer who appointed a
pregnant woman would suffer for the duration of her maternity leave.”

(b) Case C-32/93, Webb v. EMO Air Cargo, [1994] ECR

I-3567 (woman hired to replace pregnant woman during
maternity leave discovered that she too was pregnant):

“24. ... [T]here can be no question of comparing the situation of a woman who finds
herself incapable, by reason of pregnancy discovered very shortly after the conclusion of
the employment contract, of performing the task for which she was recruited with that of a
man similarly incapable for medical or other reasons.



25. ... [P]regnancy is not in any way comparable with a pathological condition, and
even less so with unavailability for work on non-medical grounds...

26.  Furthermore...dismissal of a pregnant woman recruited for an indefinite period
cannot be justified on grounds relating to her inability to fulfil a fundamental condition of
her employment contract... [T]he protection afforded by Community law to a woman
during pregnancy and after childbirth cannot be dependent on whether her presence at work
during maternity is essential to the proper functioning of the undertaking in which she is
employed.”

- see Case C-109/00, Tele Danmark A/S v. Brandt-Nielsen, [2001] ECR 1-6993 (Webb also
applies to fixed-term contracts)

(c) Case C-394/96, Brown v. Rentokil Ltd, [1998] ECR 1-4185
(woman dismissed for missing six months of work due
to pregnancy-related illness during her pregnancy):

“24.  Although, under Article 2(3) of [the Equal Treatment Directive] ...protection against
dismissal must be afforded to women during maternity leave...the principle of non-
discrimination...requires similar protection throughout the period of pregnancy...
[D]ismissal of a female worker during pregnancy for absences due to incapacity for work
resulting from her pregnancy is linked to the occurrence of risks inherent in pregnancy and
must therefore be regarded as essentially based on the fact of pregnancy. Such a dismissal
can affect only women and therefore constitutes direct discrimination on grounds of sex.

25. It follows that [the Equal Treatment Directive] preclude[s] dismissal of a female
worker at any time during her pregnancy for absences due to incapacity for work caused by
an illness resulting from that pregnancy.

26. However, where pathological conditions caused by pregnancy or childbirth arise
after the end of maternity leave...the sole question is whether a female worker’s absences,
following maternity leave, caused by her incapacity for work brought on by such disorders,
are treated in the same way as a male worker’s absences, of the same duration, caused by

incapacity for work; if they are, there is no discrimination on grounds of sex.” See Case C-
179/88, Hertz v. Aldi, [1990] ECR 1-3979 (upholding dismissal of woman who had missed
100 working days after her maternity leave because of pregnancy-related illness).

(d) Case C-342/93 Gillespie v. Northern Health & Social
Services Board, [1996] 1-475 (argued that Article 141

requires full pay, rather than half pay, for women absent on
maternity leave), paras. 17, 19:

“[W]omen taking maternity leave...are in a special position which requires them to be
afforded special protection, but which is not comparable either with that of a man or that of



a woman actually at work ... It was therefore for the national legislature to set the amount
of the benefit to be paid during maternity leave.”

(e) Council Directive 92/85/EEC of 19 October 1992 on the
introduction of measures to encourage improvements
in the safety and health at work of pregnant workers and

workers who have recently given birth or arebreastfeeding,
0J [1992] L 348/1 ("Pregnant Workers Directive")

Article 8(1): "Member States shall take the necessary measures to ensure that workers ...
are entitled to a continuous period of maternity leave of a least 14 weeks ...."

Article 10(1): "Member States shall take the necessary measures to prohibit the dismissal
of workers ... during the period from the beginning of their pregnancy to the end of the
maternity leave ..., save in exceptional cases not connected with their condition ...."

Article 11(3): "[Pay during maternity leave] shall be deemed adequate if it guarantees
income at least equivalent to that which the worker concerned would receive in the event of
a break in her activities on grounds connected with her state of health ...."

(f) Case 184/83, Hofmann v. Barmer Ersatzkasse, [1984] ECR
3047 (father took care of baby from age of eight
weeks to age of six months, while baby’s mother
returned to work; he claimed the statutory maternity pay
she could have claimed had she stayed home)

“24. ... [T]he [Equal Treatment] Directive is not designed to settle questions concerned
with the organisation of the family, or to alter the division of responsibility between
parents.

25. ... First, it is legitimate to ensure the protection of a woman’s biological condition
during pregnancy and thereafter until such time as her physiological and mental functions
have returned to normal after childbirth; second, it is legitimate to protect the special
relationship between a woman and her child over the period which follows pregnancy and
childbirth, by preventing that relationship from being disturbed by the multiple burdens
which would result from the simultaneous pursuit of employment.

26. ... [M]aternity leave ... leave may legitimately be reserved to the mother to the
exclusion of any other person, in view of the fact that it is only the mother who may find
herself subject to undesirable pressures to return to work prematurely.”



- but see Case C-366/99, Griesmar v. Ministre de I'Economie, [2001] ECR 1-9383 (extra
pension credits for female employees with children could not be denied to men who could
show that they had raised their children themselves)

(9) Council Directive 96/34/EC of 3 June 1996 on the
framework agreement on parental leave concluded by

UNICE, CEEP and the ETUC, OJ [1996] L 145/4 (the
“Parental Leave Directive”):

Clause 2(1) of the Agreement (Annex to the Directive): "This agreement grants ... men and
women workers an individual [non-transferable] right to parental leave [without pay] on the
grounds of the birth or adoption of a child to enable them to take care of that child, for at
least three months, until a given age up to 8 years to be defined by Member States and/or
management and labour."

United Kingdom, Employment Act 2002, ss. 1-2 (creating a right to two weeks' “statutory
paternity pay"; to be extended?)

(h) Recast ETD, Article 2(2)(c):

"For the purposes of this Directive, discrimination includes ... any less favourable treatment
of a woman related to pregnancy or maternity leave within the meaning of Directive
92/85/EEC."

3. Positive discrimination or positive action
(a) Equal Treatment Directive, Article 2(4):

"This Directive shall be without prejudice to measures to promote equal opportunity for
men and women, in particular by removing existing inequalities which affect women's
opportunities ...."

(b) Case C-450/93, Kalanke v. Freie Hansestadt Bremen,
[1995] ECR 1-3051 (automatic preference for woman
where woman and man equally qualified violated ETD)

(c) EC Treaty, Article 141(4) (added in 1997),
http://europa.eu.int/eur-lex/en/treaties/index.html:



"With a view to ensuring full equality in practice between men and women in working life,
the principle of equal treatment shall not prevent any Member State from maintaining or
adopting measures providing for specific advantages in order to make it easier for the
under-represented sex to pursue a vocational activity or to prevent or compensate for
disadvantages in professional careers.” (Emphasis added.)

(d) Case C-409/95, Marschall v. Land Nordrhein Westfalen,
[1997] ECR 1-6363 (discretionary preference for
woman where woman and man equally qualified, after
objective assessment of criteria specific to the man, did
not violate ETD)

(e) Case C-407/98, Abrahamsson v. Fogelqvist, [2000] ECR
1-5539 (automatic preference for "sufficiently qualified"

woman over man who was found considerably better
qualified violated ETD; Article 141(4) made no difference)

(f) Recast ETD, Article 3:

"Member States may maintain or adopt measures within the meaning of Article 141(4) of
the [EC] Treaty with a view to ensuring full equality in practice between men and women
in working life."

(g) United Kingdom — positive discrimination based on sex or
race in employment and education is currently

prohibited, except for vocational training or where sex or race
is a genuine occupational qualification

(i) London Borough of Lambeth v. Commission for Racial
Equality, [1990] Industrial Relations Law
Reports (IRLR) 231 (Court of Appeal)
(preference for candidates with Afro-Caribbean
and South Asian backgrounds for management
position)

(ii) Jepson v. The Labour Party, [1996] IRLR 116



(Industrial Tribunal) (women-only shortlists for
parliamentary candidates)

(ii1) Sex Discrimination (Election Candidates) Act 2002
overruled Jepson by inserting a new exception
(s. 42A) into the Sex Discrimination Act 1975
relating to:

"arrangements made by a registered political party ... for the purpose of reducing
inequality in the numbers of men and women elected, as candidates of the party, to be
members of the body concerned."

(iv) Equality Bill will allow as much positive action as
EU law permits?

(h) Case C-476/99, Lommers v. Minister van Landbouw, [2002]
ECR 1-2891 (employer's nursery places reserved for
children of female employees)

4. Gender identity and sexual orientation

(a) Case C-13/94, P. v. S. and Cornwall County Council,

[1996] European Court Reports (ECR) 1-2143
(dismissal of transsexual employee was

sex discrimination contrary to ETD)

(b) Case C-249/96, Grant v. South-West Trains, [1998] ECR

1-621 (no sex discrimination contrary to Article 141 where
employment benefit denied to employee's same-sex partner
where unmarried different-sex partner qualifed)

(c) Case C-117/01, K.B. v. National Health Service Pensions
Agency, [2004] ECR 1-541 (transsexual male partner
of female employee entitled to survivor's pension, under
Article 141, even though they were legally a same-sex
couple unable to marry)

(d) Case C-267/06, Tadao Maruko v. Versorgungsanstalt der



deutschen Biihnen, [2008] ECR 1-1757 (Employment

Equality Directive 2000/78/EC "preclude[s] legislation
... under which, after the death of his life partner, the
surviving partner does not receive a survivor's benefit
equivalent to that granted to a surviving spouse, even
though [if], under national law, life partnership places
persons of the same sex in a situation comparable to that
of spouses so far as concerns that survivor's benefit",
despite Recital 22: "This Directive is without prejudice to

national laws on marital status and the benefits
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dependent thereon.”) (similar issue in pending case:
Case C-147/08, Jiirgen Romer v. Freie und Hansestadt
Hamburg)

5. Racial or ethnic origin

In Case C-54/07, Centrum voor gelijkheid van kansen en voor racismebestrijding
v. NV Firma Feryn, [2008] ECR 1-0000, a Belgian court asked the ECJ a number
of questions about proving direct race discrimination under Article 8(1) of the
Racial Equality Directive:

Centrum ..., which is a Belgian body designated, pursuant to Article 13 of [the
Racial Equality Directive], to promote equal treatment, applied to the Belgian labour
courts for a finding that Feryn, which specialises in the sale and installation of up-
and-over and sectional doors, applied a discriminatory recruitment policy.

Centrum ... is acting on the basis of the public statements of the director of Feryn to

the effect that his undertaking was looking to recruit fitters, but that it could not
employ ‘immigrants’ because its customers were reluctant to give them access to
their private residences for the period of the works.

The objective of fostering conditions for a socially inclusive labour market would be
hard to achieve if the scope of Directive 2000/43 were to be limited to only those
cases in which an unsuccessful candidate for a post, considering himself to be the
victim of direct discrimination, brought legal proceedings against the employer.

The fact that an employer declares publicly that it will not recruit employees of a
certain ethnic or racial origin, something which is clearly likely to strongly dissuade
certain candidates from submitting their candidature and, accordingly, to hinder their
access to the labour market, constitutes direct discrimination in respect of recruitment
within the meaning of Directive 2000/43. The existence of such direct discrimination
is not dependant on the identification of a complainant who claims to have been the
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victim.

Consequently, Article 7 of Directive 2000/43 does not preclude Member States from
laying down, in their national legislation, the right for associations with a legitimate
interest in ensuring compliance with that directive, or for the body or bodies
designated pursuant to Article 13 thereof, to bring legal or administrative proceedings
to enforce the obligations resulting therefrom without acting in the name of a specific
complainant or in the absence of an identifiable complainant. ...

The third to fifth questions concern the application of the rule of the reversal of the
burden of proof laid down in Article 8(1) of Directive 2000/43 ...

Statements by which an employer publicly lets it be known that, under its
recruitment policy, it will not recruit any employees of a certain ethnic or racial origin
may constitute facts of such a nature as to give rise to a presumption of a [directly]
discriminatory recruitment policy.

It is, thus, for that employer to adduce evidence that it has not breached the principle
of equal treatment, which it can do, inter alia, by showing that the actual recruitment
practice of the undertaking does not correspond to those statements.

[As for the remedy where there is no identifiable victim] ... sanctions may, where
necessary, include a finding of discrimination by the court or the competent
administrative authority in conjunction with an adequate level of publicity, the cost of
which is to be borne by the defendant. They may also take the form of a prohibitory
injunction, in accordance with the rules of national law, ordering the employer to
cease the discriminatory practice, and, where appropriate, a fine. They may,
moreover, take the form of the award of damages to the body bringing the
proceedings.

6. Disability

In Case C-13/05, Chacon Navas V. Eurest Colectivades SA, [2006] ECR 1-6467, the Court

held that:

“39. The concept of ‘disability’ is not defined by Directive 2000/78 itself. Nor
does the directive refer to the laws of the Member States for the definition
of that concept.

40. It follows from the need for uniform application of Community law...that...

42.  ..the concept of ‘disability’ for the purpose of Directive 2000/78 must...be



43.

45.

46.

47.

55.

56.

S7.

In Coleman,

108

given an autonomous and uniform interpretation.

...the concept of ‘disability’ must be understood as referring to a limitation
which results in particular from physical, mental or psychological
impairments and which hinders the participation of the person concerned in
professional life.

... The importance which the Community legislature attaches to measures
for adapting the workplace to the disability demonstrates that it envisaged
situations in which participation in professional life is hindered over a long
period of time. In order for the limitation to fall within the concept of
‘disability’, it must therefore be probable that it will last for a long time.

There is nothing in Directive 2000/78 to suggest that workers are protected
by the prohibition of discrimination on grounds of disability as soon as they
develop any type of sickness.

It follows...that a person who has been dismissed by his employer solely on
account of sickness [after an absence of around seven months] does not fall
within the [disability provisions of] Directive 2000/78.

... Article 13 EC does not refer to discrimination on grounds of sickness as
such...and cannot therefore even constitute a legal basis for Council
measures to combat such discrimination.

...fundamental rights which form an integral part of the general principles of
Community law include the general principle of non-discrimination. That
principle is therefore binding on Member States where the national
situation...falls within the scope of Community law... However, it does not
follow...that the scope of Directive 2000/78 should be extended by analogy
beyond...the grounds listed exhaustively in Article 1... [to situations not
within the scope of Community law].

...sickness cannot as such be regarded as a ground in addition to those [like
disability] in relation to which Directive 2000/78 prohibits discrimination.”

the mother of a disabled boy (his primary carer) challenged the UK’s

Disability Discrimination Act 1995, s 3A, which prohibits discrimination only
“against a disabled person...for a reason which relates to... [or] on the ground of the
disabled person’s disability”, and does not cover discrimination on the ground of
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association with a disabled person, e.g. an employee’s child. The Employment
Equality Directive, Articles 1 and 2, prohibits discrimination “on the ground
of...disability”. The ECJ held:

... [1]t does not follow from [the] provisions of Directive 2000/78 that the principle of
equal treatment which it is designed to safeguard is limited to people who themselves
have a disability ... On the contrary, the purpose of the directive ... is to combat all
forms of discrimination on grounds of disability. ...

... [T]he fact that Directive 2000/78 includes provisions designed to accommodate
specifically the needs of disabled people does not lead to the conclusion that the
principle of equal treatment enshrined in that directive must be interpreted strictly,
that is, as prohibiting only direct discrimination on grounds of disability and relating
exclusively to disabled people. ...

Although, in a situation such as that in the present case, the person who is subject to
direct discrimination on grounds of disability is not herself disabled, the fact remains
that it is the disability which, according to Ms Coleman, is the ground for the less
favourable treatment which she claims to have suffered. ...

Where it is established that an employee in a situation such as that in the present case

suffers direct discrimination on grounds of disability, an interpretation of Directive
2000/78 limiting its application only to people who are themselves disabled is liable
to deprive that directive of an important element of its effectiveness and to reduce the
protection which it is intended to guarantee.

... [If] Ms Coleman establishes facts from which it may be presumed that there has
been direct discrimination, the effective application of the principle of equal
treatment then requires that the burden of proof should fall on the respondents, who
must prove that there has been no breach of that principle.

... [T]he respondents could contest the existence of such a breach by establishing by
any legally permissible means, in particular, that the employee’s treatment was
justified by objective factors unrelated to any discrimination on grounds of disability
and to any association which that employee has with a disabled person.

... Directive 2000/78 ... must be interpreted as meaning that the prohibition of direct
discrimination ... is not limited only to people who are themselves disabled. Where an
employer treats an employee who is not himself disabled less favourably than another
employee is, has been or would be treated in a comparable situation, and it is
established that the less favourable treatment of that employee is based on the
disability of his child, whose care is provided primarily by that employee, such



treatment is contrary to the prohibition of direct discrimination [in] Article 2(2)(a)."
7. Age

Compulsory retirement ages were considered by the ECJ in Case C-411/05,
Palacios de la Villa v. Cortefiel Servicios SA, [2007] ECR 1-8531. They constitute
direct age discrimination and must be justified by “legitimate employment
policy...objectives” under Article 6(1) of the Employment Equality Directive. The
ECJ refused to interpret non-binding Recital 14 as exempting them from the
Directive, but held that they can be justified, because (at para 68) “the Member
States...enjoy broad discretion in their choice, not only to pursue a particular aim in
the field of social and employment policy, but also in the definition of measures
capable of achieving it”, and because (at para 73) those forced to retire are
compensated by a retirement pension.

8. Religion or belief

- no ECJ judgments yet (see ECtHR case law)



ANNEX 3 - ‘Ek@gon ApxN¢ Katd Tou Patoioou Kal TwV Alakpioewv

Ap. Dak. : A/K 5/2004

A/K 50/2005

‘ExfOgon Apyfic kotd Tov PoTOGHOD KOl TOV AWOKPICEMV OVOQOPIKA NE OLOKPLTIKN
perayeipion EAAnvomovtiov kor dAl@v mpooconov mov oev givar Kovmpior moriteg and
06QUMOTIKEG ETUPELES

Heprypaen Katayyshov kot Epgvvag

1.1 - To «Kévipo NeotnTag AmmodApuwy EAAvwy Néwv oTtnv KOTTpo», PE ETTIOTOAA Tou
nuep. 12 Mdiou, 2004 pou uttéRaAe katayyeAia oe oxéon PE TN CUPTTEPIYOPA/OTACN TOU
OUuvOAOU TWV ACPOAICTIKWY ETAIPEIWY, EvavTl Twv EAAnvoTTOvVTIWY KaToikwy Kutrpou. Ol
KatayyéAovTeg 1oxupidovTal OTI OI AOQOAIOTIKEG ETAIPEIEG, €QAPUOIOVTAG PATOIOTIKA
TIONITIKI) Kal PE KPITAPIO WOvo Tnv €BVOTIKA KaAtaywyr, apvouvTal va TTPOCPEPOUV OE
EAANvoTTévTIOUG  TTOAITEG TIG idIEG  UTTNPECiEG QOQAANIONG TIOU TTPOCYEPOUV  OE
EAANVOKUTTPIOUG TTOAITEG.

H katayyehia a@opoloe Kupiwg oOTnV ao@AAIon PNXAVOKIVATWY oxNUaTtwy a1rd
EAANvoTTévTIOUG KaiI Ta TTPORAAMOTa TTOU auTO OnMIOUPYEl OTNV  TTPOCWTTIKA  Kal
ETTAYYEAPATIKA) TOUG Cwr. ZTNV KaTayyeAia yivetal miong ava@opd Kai oTiG SUOKOAIEG TTOU
avTigeTwTTiCouv o  EAAnvomovTiol yia  €€ac@AAion ao@OAICTIKAG KAAUWNG Kol O€
GAAouGTOpEIG, OTTWG TNV £PYATIKA ao@AAIoN Kal TNV ac@AAeIa WG KAl ATUXNHATWV.

2€ OTI aopd OTnNV a0PAANICN INXAVOKIVATWY oXNUATWV TTPORAABNKE 0 1I0XUPIoHOG OTI «N
ouving atrdvinon TToU OUXVA Ol AEITOUPYOi Twv AC@AAIOTIKWY ETAIPEIWY divouv o€
MévTtioug 1TOU {NTOUV VO ac@aAlioTouv eival 611 dev aoc@aAifouv [ovTioug Adyw Tou OTI
EUTTAEKOVTAl OUXVA Ot OUOTUXNAMATA. € KATTOIEG GAAEG TTEPITITWOEIC TTPOXWPEOUV OE
aoc@aAion MovTiwy aAAd pe TTOAU YnAGTEPA aCPAAICTPA TTOU KATTOTE PBAvouv o€ UYog TO
oTroio €ival 2 — 3 @QOpEG PeEYOAUTEPO aTTO auTO divouv oe EAAnvokUTIploug e Ta idIa
oedopéva (Tr.x.NAIKIa).»

21NV KatayyeAia yiveral TEAOG ava@opd O€ CUYKEKPIPEVES ETAIPEIEG TTOU, TUPPWVA UE TOUG
KatayyéAovteg, apvibnkav oto TapeABOv va TTapdoxouv ao@QaAIoTIK KAAuyn o€
EAAnvoTtTévTIouc. O1 eTaipeieg auTég gival ol aKOAOUBEG:

o [evikéc Ao@dAcieg KutTpou

¢ Adikr) ACQaAIOTIKA

e KOZMOZ Ac@alioTIKA

e  YAPA AcgaAioTiki ETaipeia Atd
MINEPBA AcgaAioTikr) ETaipeia ATd

1.2 - Mg emoToAéG pou nuep. 9 AuyouoTou, 2004 ZAtnoa kal €AaBa atmod TIG TTIo TTAvW



AoQONIOTIKEG ETAIPEIEG TA OXOAIA KAI TIG ATTOWEIG TOUG ETTI TWV IOXUPICHUWY TTOU TTEPIEXOVTAI
otnVv KatayyeAia Tou «Keévipou Nedtntag Atmodriuwy EANVwyY Néwv otnv KUtTpo».

2TIG ATTAVTNTIKEG TOUG TTPOG EUEVA ETTIOTOAEG, OI ETAIPEIEG AUTEG ATTEPPIYAV TNV KATHyopia
OTI akoAouBouv pPaToIoTIKA TTOANITIK A OTI eQapudlouv KPITAPIO ETTIAOYNG TTEAATWY OTN
Baon TG €BVIKAG 1 €BVOTIKAG TOUG KATAYWYNG. loxupioTnkav, TTepaItépw, OTI Ol
QgIOAOYAOEIS TWV QITHOEWV YIO aOQAAICN PNXAVOKIVATWY oxnUATwy yivovTal pe Pdon
OIEBVWIG ATTODEKTA KPITHPIA KAI T OTTOIO £XOUV OXEON ME:

a) TNV nAIKia/aTreipia Tou aitnTA
B) TO IOTOPIKG ATTAITHOEWV ] TPOXAIWY KATASIKWY
y) TOV TUTTO TOU OXAMATOG TTou ac@aAifeTal (ITmoduvapn, nAikia, xpron K.4.)

1.3 - Z& dUO atrd TIG aTTavTINTIKEG €TTIOTOAEG TTOU €AafBa - TTEpav atmd Tnv dIATUTTWOoN TNG
Béong OTI Oev €@APUOCETal PATOIOTIKN) TTOMITIKA  évavTl EAAnvottévTiwv  airntwv  —
TTEPIEXOVTAI KAI KATTOIO OXOAIQ T OTTOIO KPiVW OKOTTIMO VA ava@Epw auTouoia o KATW:

a) « ... ao@aAiCoupe EANNVOTTOVTIOUG OAANG pE pEYAAN TTPOCOXH Kal ETTIAEKTIKOTNTA.

2710 TTapeABOV n eTalpEia pag ATO o EAACTIKA 0TV ac@AAion EAAnvotTovTiwy. AuoTuXWS
N EUTTEIPIa PAg ATO TTOAU KaKA. Zuxva TTpoKaAoUcav Tpoxaia atuxAuaTa Kal TTOAAEG QOpPES
ol odnyoi eupiokovTo UTTO TNV €TTAPEIa olvoTrvelpartog. H &e cuvepyaoia Twv HE TNV
ETAIPEIO O€ TTEPIMTTWOEIS ATUXNMATWY ATAV OXeOOV avUTTAPKTN. AgV PJOG evnPéPwVaV yia TO
atuxnua Kal 0Tav Kataxwpouvto aywy€ég evavTiov Twv oTa OIKAOTAPIO OTTavViwg TOUg
Bpiokape yia va uttoypd@ouv BIoPICTAPIO OIKNYOPOU HE QTTOTEAECHA VA TTANPWVOUE
OIKOOTIKEG ATTOQPACEIS XWPIC va £xoupe TN dUVATOTNTA VO UTTEPACTTICOUNE TA CUUPEPOVTA
MOG KaBWG Kal Ta SIKA TwV.

Eiueba ociyoupor o1 kal €0€i¢ Katavoeital 0TI O GOPOAIOTIKEG ETAIPEIEG €ival EUTTOPIKES
ETTIXEIPNOEIG TTOU OKOTTO £X0UV TO KEPOOG. AV KATTOIOG ) KATTOIO!N TTEAATEG €ival {nuioyovol
TOTE Vvopifoupe OTI éxoupe TO amméAuTo OIKaiwua TNG OIOKOTING TNG CUVEPYACIiag i g
XPEwaong akpIBoTepou aoPAAIoTpou.

Emeidf) tnv idla eutreipia €xouv ol TTEPICCOTEPEG AOPAMNIOTIKEG ETAIPEIEG ATTOPACIOTNKE
OTTWG TOUG KAKOUG KIvOUVOUG ao@aAlilel n KolvoTTpacio ac@aAICTWY  UNXAVOKIVITWYV
oxnuaTwv1. .....» (EmoToAr Tou AlcuBuvovta ZuuBouiou TNg KOZMOZ Ac@aANIoTIKA

eTaipeia ATd)
B) €evrrrnnnn Mpétrel va yvwpiceTe 0TI o1 TTAEioTOI [MOvTION dEV €ival KAAOi Kal EUTTEIPOI

MoTtevope 611 o1 @iAol pag MovTiol adikouv TIG €TAIPEIEG KAl KOAG gival va KOITGEOUV va
OUNTTEPIPEPOVTAlI CWOTA OTOUG OPOPOUG OTaV 0dNyouv. ........ » (EmoTtoAj Tou levikou
AicuBuvTA TG YAPA ac@aAioTikr eTaipeia ATd)

2.1 - Na 10 Bépa TNG TTONITIKAG TTOU £QAPUOLOUV Ol ACPANIOTIKEG ETAIPEIEG EVaVTI ATOPNWYV
Tou Oev gival Kutrpiol TToAiTeG pou utréBale katayyeAia kar o K. Nikog TpIgIKAIVIWTNG,
AieuBuvTAg Tou EBvikoU Kévtpou yia 1o MNapatnpntpio yia Patoioud kai Tnv =evogopia.

>1nv €mMOoToAr Tou, nuep. 30 Mdiou 2005, o K. TPUIKAIVIWTNG avagEpel 0TI TTOAAG dTopa Tou



£xouv UTTORAAEI KaTayyeAia 0TI AOQANIOTIKEG ETAIPEIEG APVOUVTAIl VO TOUG TTAPATXOUV
aoc@aMoTIK KAAUWN, Adyw TNG €BVIKNG A €BVOTIKNAG TOUG KaTaywyng. AvagEpel g, TPIAVTA
ouykekpipéves etaipeies (BA. Mapdptnua tng ‘EkBeong) evavtiov Twv OTOiwv dATOPO
TTOVTIOKAG, APAPIKAG KAl ACIATIKAG KATAYWYAGS Tou UTTEBAAQV OXETIKEG KATAYYENIEG.

O k. TpIMIKAVIOTAG ava@épel, TEpAITEPW, OTI TOUG TTPORAANSUEVOUG 1I0XUPICHOUG
emPBePaiwoe Kal 0 id10g OTAV ETTIKOIVWOVNOE PE BUO OOQPAANIOTIKEG ETAIPEIEG - CUYKEKPIPEVA
TIG eTaipeieg EBvikA Ac@ahioTiky kal Eurosure Insurance Co - kal Tou AéxOnke
TNAEQWVIKWG OTI N TTONITIKA TOUG gival va Pnv ac@alifouv AToua TTOVTIOKAG 1 apafIKAG
KATOYWYAG.

2.2 - Méoa oTta TTAgioia dlepelvnong Tng o TTavw KatayyeAiag, Asiroupydg Tou pageiou
MOU ETTIKOIVWIOVNOE TNAEQWVIKWG OTIG 13 louviou Pe TPEIG aOPANIOTIKEG ETAIPEIEG — OI OTTOIEG
1 H Koivotrpagia AcpaAiotwv Mnxavokivitwy Oxnuédtwy dnuioupynoe Tapegio ac@diiong
MN aTmOodEKTWY KIVOUVWY, TO OTTOI0 ao@aAifel €IBIKA TTPOCWTTA Ta OTToia yia SIAQOopouUg
AOyoug (TT.X. NAIKIwPEVOI Kal aTopa pe PBePapnuévo Tpoxaio 10TopIKG) avTINETWTTIOUV
OUOKOAIEG va eEacaAioouv ao@aAIOTIKI) KAAUYN.

eMAEYNKaV Tuxaia atrd TN AiOTO TWV ETAIPEIWV TTOU QVAPEPOVTAI OTO TTAPAPTNUA TNG
‘EkBeong - kal ¢ATnoe va TTAnpo@opnBei yia 1o KaTtd TTO00 AUTEG TTOPEXOUV AC@AAIoN
OXNMATWYV Kal o€ EAANVOTTOVTIOUG. ZuyKeKpIPéva, TTANpogoprBnke Ta akdAouba:

+ 21NV eTaipeia A «atro@elyouvy» va ac@aAifouv EAANvVOTTOVTIOUG, 1IB1QITEPA AV AUTOI Eival
VEAPAG NAIKIOG. ZTOIXEIO TTOU PTTOPEI VO cUVNYOPAOEl UTTEP TNG EYKPIONG TNG AiTNONG £VOG
EAANvoTTéVTIOU €ival TO evOeXOUEVO va TOV «OUOTACE» EAANVOKUTIPIOG TTEAATNG TNG
eTAIPEIOG.

+ H etaipeia B epapuolel yevikr) TTOMITIKA va unv ac@aAilel EAAnvoTtrovTioug.

+ 21NV eTaipeia I «ToAU dUockoAa» ac@aliCouv EAAnvottévTioug, Adyw TOU OTI «TTOAU
ouxva eutTAékovTal o duoTuxnuatax. Aitnoeig EAAnvoTTovTiwy utmopoulv va e€eTacTouv
€UVOIKA POVO O€ TTEPITITWON TTOU TOV AITNTA «eyyunBei» KUtTpiog TTOAITNG, TT.X. 0 £pyoddTNG
TOU.

NopoBeTiké MAaioio

3.1 - O trepi NG KatatroAepioews Twv PuAeTiIkwv Kal Opiopévwv ANwy Alakpioewv
(ETritpoTTOg) Népog Tou 2004 (N.42(1)/2004) eichyaye éva oAoKAnpwuEVO TTAQICIO yia TNV
KatatroAéunon Twv diakpiccwyv. Me To vOuo autd peTa@épBnKav ouaIaoTIKG GTO ECWTEPIKO
oikaio o1 diataEeig Tng odnyiag 2000/43 g Eupwtraikng ‘Evwong kar avarédnkav otov
Emitporto  Aioikoewg o1 apupodidtnteg  aveédptning ApxAg yia Tn  digpelvnon
OUYKEKPIPEVWVY KATAYYEAILV KAl TNV TTAPOXH apwyng oTa BUPaTa Twv dIGKPIoEWV.

Me Bdon Tig TTpovoleg Tou TTIo TTdvw NOpou cuvioTd atrayopeupévn dIAKPIoN N ETTIQUAAEN
OIAKPITIKNAG METAXEIPIONG 0TN BACN TNG QUAETIKAG 1l €BVOTIKAG KATAYWYAG EVOG TTPOCWTTOU
oe OId@opoug Topeic oupTTepIAapBavouévou Kal autol Tng TTPéoBaong Kal TTapoxAs
ayabwv Kal uttnpeoiwy. (GpBpa 6 kal 7 Tou Nopou). To medio dpdong TnG vouobeaiag
aQopd Ot EVEPYEIEG QUOIKWV 1] VOUIKWY TTPOOWTIWY, TG00 0 OX£0N UE TOV IDIWTIKO 600
Kal To dnudoio Touéa dPacTNPIOTATWY.

Tautoxpova, ol diata&eig Tou Nopyou N.42(1)/2004 trpoBAETTOUV €TTIONG VEEG DIEUPUPEVEG



appodIdTNTEG oTov ETTiTpoTTo AIOIKACEWG KAl OTO BEUa TNG KATAOTOANG QPAIVOUEVWV
PATOIOUOU Kal OloKpioEwV. 2Zuykekpigéva, o Nopog Trapéxel otov ETmitpoTo - o¢
TTEPITITWOTN TTOU dIATTIOTWOEI TTAPAvoUn DIOKPITIKF) CUMTTEPIPOPA - £¢ouaia va:

a) Olevepyei diaBouleloelc kal va uttoBdAel ouoTdoelg, kaBopifoviag TTPoBeouies Kal
TIPOKTIKG YETPA AponG TNG TTAPAVOIaG.

B) ekdidel kal va dnuooievel diatdypata otnv Ettionun Eenuepida tng Anupokpariag, peté
oTToia Va opiCel OTI N TTapavopia TTPETTEI va eKAgipel o€ kaBopiopévn TTpoBeapia Kal Katé

KaBopiouévo TPATTO.

y) €mBAaAAel Xpnpatikd TTPdoTIO 0 O00UG TTPOoRaivouv Ot BIAKPITIKA 1 PATOIOTIKA
CUNTTEPIPOPA.

3.2 - Tn didkpion otn Bdon TnNG €BVIKNAG i €BVOTIKAG KATAYwYH €VOG TTPOCWTTOU OTOV TOPEQ
NG TpdoPaong oc ayabd kal utnpeoicg, amayopevel, TTapdAAnAa, kal o Trepi long
Merayxeipiong (PuAeTiki | EOvoTtik)) Karaywyrg Népog tou 2004 (N.59(1)/2004)5.
2Uh@wva pe 1o NOuo autd, KaBe TTPOCWTTO TO OTToI0 BewpPEi OTI UTTOKEITAI OE DIAKPITIKA
MeTaxeipion oTn BAon NG QUAETIKAG 1 TNG €BVOTIKAG Tou Kataywyng OikaiolTal va
TTPoo@UyEl €iTe evwtmiov Tou apuddiou dikaoThpiou eite evwtiov Tou EmTpdTTou
AIOIKAOEWG, 0 OTTOI0G £XEl apuodIOTNTA TTPORE 0€ €épeuva KABE oUYKEKPIPEVN UTTOBEONG.

ZnuUeIwvw 611 otTolodnTToTE TTPOCWTTO TTapapaivel diatdEelig Tou Nopou N.59(1)/2004 civai

évoxo aOIKAUATOG Kal UTTOKEITAI O€ XPNMATIKA Troivh) f/kal o€ TToivly QUAGKIoNng. 2€
TEPITTTWON O TTOU TO AdIKNUA SIATTPATTETAI ATTO VOUIKO TTPOCWTIO ) 0pyavioud, £voxol,
EKTOG ATTO TO D10 TO VOMIKO TTPOCWTIO A 0pyaviouo, gival Kail o1 EVTETAAPEVOI aglwuaToUuXol
TOoU - Tr.X. 0 d1EUBUVWY oUPPoUAog ri/kal o Mpdedpog - epdcov To adiknua £yive PE TN
ouykatabeon f) TNV avoxr| Toug.

3.3 - MNpooTacia €vavtl diakpicewv aTn BAcn QUAETIKAG €BVIKAG | €BVOTIKAG KATAywyAS
TTapEXEl Kal TO ZUvTayua TG Kutrpiakng Anpokpartiag. Z0pewva pe v MNapdypago 1 Tou
ApBpou 28 Tou ZuvtayuaTtog «avteg gival iool evwTTIov ToU VOUOoU, TnG SIOIKACEWS Kal TNG
dlkalooUlvng Kkal dIkalouvtal va TUXwOol iong TTrpooTaciag Kol  HeETaxelipiocws.» H
Mapaypagog 2 Tou idlou ApBpou opilel 0TI “EKaCTOG atToAaUEl TTAVTWY TWV JIKAIWHATWY
KAl TwV EAEUBEPIWV TwV TTPORAETTONEVWY UTTO TOU ZUVTAYHATOG AVEU OUSENIOG DUCHEVOUG
Olakpicews apéoou 1 EuPETOU €IG BAPOG OTTOIOUBNTIOTE ATOUOU £VEKA TNG KOIVOTNTAG, TNG
QUAAG, TOU XpWHMATOG, TNG Bpnokeiag, TnG yAwaoong, Tou QUAoU, Twv TTONITIKWV ] GAAwV
TETMOIBACEWY, TNG €OVIKAG I KOIVOTIKNAG TOU KATAYWYNG, TNG YEVVOEWC, Tou TTAOUTOU, TNG
KOIVWVIKNG TAEEWGS auTou A éveka oloudnTroTe AAAoU Adyou, ekTOG €av dia pNnTrG dIATALEWS
TOU ZUVTAYHATOG opi¢nTal To avTiBeTov.”

To 1Mo TTadvw apBpo Tou ZUVTAYHATOG, EPUNVEUNEVO HAAIOTO UTTO TO QWG TOU KOIVOTIKOU
KEKTNMEVOU, UTTOONAWVEI OTNV ouaia 6TI 6Aol 6gol BpickovTtal aTny idla i} TTapduola
KatdoTaon r oTIg idIEG 1] TTapOpoIEG OUVONKEG DIKaIoUVTal TNG idlag peTaxeipiong,
aVEEAPTATWG QUAETIKNG 1) EBVOTIKAG KATAYWYAG.

Zupmrepaopara/llaparnpioeig/ TuoTdoeig
4.1 - Y0pewva pe TNV IoxUlouoa vouoBeaia artrayopeleTal n €mMQUAAln OIAKPITIKAG



MeTaxEipiong otn BAon TNG QUAETIKAG 1 €BVOTIKAG KATAYWYHG VOGS TTPOCWTTOU GTOV TOUEX
TNG TPOCROONG Kal TTAPOXAS ayabwv Kal UTTNPECIWY, CUPTTEPIAAUBAVOUEVNG Kal TNG
TTPOCRACNGS KAl TTAPOXAS ACEAANIOTIKNAG KAAUWNG.

Oewpw OKOTTIPO VO CNUEIWOW OTI gival avTIANTITA N avaykaidTnTa KaBopIiohoU KpIThpiwv
ammo TIG aOQAANIOTIKEG eTaIpEieG OTn Bdon Twv otoiwv Ba a&loAoyoluvTal o1 KivOuvol
AoQAANIONG TTPOCWTTWY TTOU AITOUVTAI ACQAAICTIKWY UTTNPECIWY. KaTtavow £TTioNg Kai T
OKOTTIYOTATA TG UIoBETNONG  dloQopoTroINUEVWY  KPITAPiwY — Kal doknong
SlapopoTToINKEVNG TTONITIKAG aOPAAIOTIKAG KAAUWNG TToU £xEl oxX€on KE TTAPAYOVTEG OTTWG
N NAIKia, TOo 10TOPIKO QATTAITACEWY Kal N KATAOTOON TOU UTTO ao@AAIon OXNAUATOG,
oedopévou Ouwg OTI TEToIO TTOAITIKY) Ba oTnpifeTal o€ a&IdTIoTa oToIXEia Kal dedoUEVA TTOU
Ba cival ouykpioiua Kai OeKTIKA EAEYXOU.

AMWOTE, N EVAPUOVIOTIKA UE TO EUPWTTATKO KEKTNUEVO VOUOBETDIa Kal n OXETIKA VOUoAoyia
TTou a@opd o0c AGA\ouG TopeEic  BIaKpioEwv  a@AVEl  AVOIKTO TO  eVOEXOMEVO
el0aywyngeCaipéocwy, Kupiwg Otav autég SIKAIOAOYoUVTal QVTIKEIMEVIKA Kal AOYIKA Kal
€EUTTNPETOUV €va BeUITO OKOTTO.

AveEdptnTa, OPWG, atmd Ta o TTAvVW, TEToIA TTOMITIKA TToUu Ba oTnpEifeTal o€ QUAETIKA R
€BvoTikKG oToixeia 3 kpiItApla dev  eival emTPETTTH. ZUWQwva O pe Toug NOpoug
N.42(1)/2004 «kai N.59(1))2004 (BA. Mapa 3.1 kai 3.2), n ammayopeucn €mMEUAAENG
Olakpicewv €Ig BAPOG TTPOCWTTWY AOYW TNG QUAETIKNAG A €BVOTIKNAG TOUG KATAYWYNAS OTOV
TOMEQ TNG TTAPOXAS ACPAAICTIKWY TTApOXWY, €ival atroAuTn. ‘Etretal 611 N Gpvnon TTapoxng
ao@OAIOTIKAG KAAUWNG O€ OTToIodNTTOTE TTPOCWTTO YIa AOYOUG TTOU TTAPATTEUTTIOUV OTn
QUAETIKA 1] €BVOTIKA Tou KaTtaywyr A agAvouv va vonBei o1l Bpiokouv €peiopa o autn,
ouvioTd TTapdvoun dIAKPIoN Kal wW¢ TETOIA UTTOKEITAI O€ TTOIVIKEG KUPWOEIG.

4.2 - ATTO Tn ouvekTiunon OAwvV Twv CTOIXEIWV TTOU TEBNKAV EVWTTIOV OU TTPOKUTITEI OTI,
OPIBUOG ACPOAICTIKWV ETAIPEIWYV, EQAPHOLOUV TTONITIKEG I TTPOKTIKEG TTOU, EIiTE ATTOKAEiOUV
ATOMA TTOVTIOKNG KATAYWYAS aTTO TNV TTAPOXH ACPAAICTIKWY UTTNPECIWY, €iTE Ta BETOUV O€
MEIOVEKTIKY) B€0n 0 oUYKPION WE AVTIOTOIXEG UTTNPETIES TTOU TTAPEXOVTAI OE
€ANVOKUTTPIOUG.

Aedopévou OTI o1 KaTayyeAieg TTou TEBNKAv EVWTTIOV POU XapaKTnpioTnkav atmmd €AAEIyn
ava@opdc o€ OUYKEKPIYEVA TTPOCWTTA Ta OTToia UTTEOTNOAV duouevr dIdkpion, dev Kpivw
OKOTTIJO, OTO Trapdv OTAdIo, va TTPoPw Ot AAEC evEpyeleg, TTEpA aATTO TIC TTIO TTAVW
OUOTACEIC KOl ETTIONUAVOEIG, 0 OXEOn ME To BEéua TTou e€eTdoTnke. [epiopioual oTo
OoTAdI0 AUTO VA EVNHEPWOW TIG ACPAAIOTIKEC ETAIPEIEG yIA TO 10XUOV VOUOBETIKO TTAQicIo
KaTd TwV BIOKPICEWYV Kal va ETTICNKAVW TOCO TNV TTAPAVOMIa TTOU U@ioTaTal avagpopIka Pe
TNV €mideIEN OIOKPITIKAG CUMTIEPIPOPAS EVaVTl TWV TTOVTIWV OTNV TTAPOXr GCQaAICTIKA
KAAuWNG aAAd kal Tnv UTToXpEéwan Toug va TTpocapuéoouv/avaBewprioouy TNV TTOAITIKN
TOUG KOTA TPOTIO TTOU va Ouvadel PE TNV I0XUoOUCO VOPOBECia Kal TRV apxf TNG Hn
OIdKpIoNG OTOV TOHUED TNG TTAPOXAG ACQAANIOTIKWY UTTNPECIWV.

EionyoUuai, 61TTwg, oI aO@AANICTIKEG ETAIPEIEG ETTAVECETAOOUV TNV TTOAITIKA} TOUG KOl TNV
€QapPOlOUEVN TTPOKTIKI TOUG OTO B€ua UTTO TO QWG Twv O0WV AvAPEPW OTNV TTapoucd
‘EkBeon kal epappooouv PETPA TTou va dlaog@aAidouv Tnv apxr TG un O1dkpIong YETALU
TTPOOWTTWV OIGPOPETIKWV EBVOTIKWV KAl QUAETIKWV XOPAKTNPIOTIKWY. Tuxov diatmioTwaon,
OTO MEANOV, CUUTTEPIPOPWYV TIOU OUVIOTOUV OIAKPIoN AOYWw QUAETIKAG 1 €BVOTIKAG
Kataywyng, Ba €moUpouv €K VEOU TNV TTOPEUBACT) Pou. Ze TETOIA TTEPITITWON, €POOOV
empBeBaiwBolv o1 katayyehieg, Ba eipyal uttoxpewpévn va AGBw OAa Ta KUPWTIKOU



XOPAKTAPA PETPA EVAVTI TWV ETAIPEIV TTOU TTAPAVONOUV, CUUPWVA HE TIG £60UTIEG TTOU
Mou TTapéxEl N IoXUouaa vouoBeaia.

Tnv ‘ExBeon aut uttoBadAAw oe OAeG TIG €TAIPEIEG TTOU AVAPEPOVTAI OVOUAOTIKA OTIG
KatayyeAieg TTou pou uttoBAROnkav. AvTiypa@o TNG KOIVOTTOIW VIO EVNPEPWON Kal Ayn
OAwv Twv OedvTwv PETPpWY oTo Tevikd EloayyeAéa Tng Anuokpartiag, otov YTToupyo
EuTropiou, Biounxaviag kal ToupiopoU kaBwg kal oTov ‘EQopo ACQaAIOTIKWY ETaipeiwy.

HAiGdva NikoAdou

ETitpoTrog AIOIKACEWG

(ApxA katd Tou PaTtoiouou kai Twv AloKpioewv)
NAeukwoia, 23 louviou, 2005



ANNEX 4 - IBM - Awards and recognition
Marketplace recognition

Acknowledgment of IBM's commitment and accomplishments in supporting diversity has
come from a broad spectrum of organizations and publications. We appreciate that the
marketplace has recognized our efforts consistently throughout the years.

Areas of recognition

e General Diversity

o Asians

» Blacks

e Gay, Lesbian, Bisexual, Transgender
e Hispanic/Latino

e Native American Heritage

e People with Disabilities

e Women

e Work/Life

General Diversity
Year Award
2010 Black Enterprise magazine names IBM as one of 40 Best Companies for Diversity
2010 Diversitylnc names IBM the No. 1 company for global diversity

IBM Austria awarded the Austrian Federal Economic Chamber "DivesCity"
Award

2010 IBM ranks #8 on Diversitylnc's Top 50 list
2010 IBM ranks #4 on Barron's World's Most Respected Companies list

The Society of Hispanic Professional Engineers (SHPE) Company of the Year,
IBM United States

2009 I1BM makes list Black Enterprise Magazine's list of top companies for diversity

United States: IBM is one of Conceive Magazine's 50 Best Companies for
adoption.

IBM takes #2 Spot in Diveristy Inc's 2009 Top 10 Global Diversity Companies
List
2009 American Association for Affirmative Action - Community Service Award

2010

2009

2009

2009


http://www-03.ibm.com/employment/us/diverse/awards.shtml#general
http://www-03.ibm.com/employment/us/diverse/awards.shtml#asians
http://www-03.ibm.com/employment/us/diverse/awards.shtml#blacks
http://www-03.ibm.com/employment/us/diverse/awards.shtml#glbt
http://www-03.ibm.com/employment/us/diverse/awards.shtml#hispanic
http://www-03.ibm.com/employment/us/diverse/awards.shtml#native
http://www-03.ibm.com/employment/us/diverse/awards.shtml#pwd
http://www-03.ibm.com/employment/us/diverse/awards.shtml#women
http://www-03.ibm.com/employment/us/diverse/awards.shtml#work

General Diversity
Year Award
Diversitylnc Top 50 list:

e 10th in the Top 50 list

1st for People with Disabilities
e 2nd for Supplier Diversity
e 4th for LGBT and Asians

2009

Sustained rank of 2nd for Global Diversity Companies

Asians
Year Award

2009 Top 20 Companies for Asian Americans by Asian Business Ventures for the
seventh consecutive year.

IBM selected as one of the Top 20 Companies for Asian Americans by Asian

2008 Business Ventures for sixth consecutive year
Blacks
Year Award

Black Enterprise magazine names IBM leaders to the coveted list of the 100 Most

2009 Powerful Executives in Corporate America.

Gay, Lesbian, Bisexual, Transgender
Year Award

2010 IBM ranks 1st on The International Gay and Lesbian Chamber of Commerce
(IGLCC) Business Equality Index for most GLBT friendly companies in the world.

20101BM #1 in the Stoneway Equality Index
2009 Pinnacle Award

2009 IBM Scores 100% on the HRC Corporate Equality Index 2010 for the 7th
consecutive year

2009 IBM #2 in the IGLCC International Business Equality Index (IBEI)
2009 Hyacinth Award, IBM Poland
2009 Meritus Award, IBM Austria



Gay, Lesbian, Bisexual, Transgender
Year Award
2009 PFLAG Straight for Equality Business Award, IBM United States

Hispanic/Latino
Year Award

2009 The Society of Hispanic Professional Engineers (SHPE) Company of the Year,
IBM United States

United States, company of the Year by the Society of Hispanic Professional
Engineers.

United States, One of the top 50 companies for Latinas to work for in America by
Latina Style Magazine.

2008

2008

Native American Heritage
Year Award

American Indian Science & Engineering Society (AISES) Technical Excellence

2009 Award

People with Disabilities
Year Award
2009 Helen Keller award (IBM India)
2009 Accessibility Award (IBM China)

2008,

rcvd IBM Spain, "Fundacion Randstad a la Accion Social 2008 (Category:

March  Business)" recognition of bringing people with disabilities into the mainstream.
2009

IBM India, National Award for Empowerment of Persons with Disabilities as

2008 Employer for the year 2008.
Helen Keller Award 2008 in the category of
Companies/Organizations/Institutions who through their policies and practices
2008 X . : .
demonstrate their belief in equal rights and gainful employment for persons
with disabilities.
2008 IBM Italy, "Vita Vera Enzo Cassera," national recognition delivered by the

Italian government.



People with Disabilities
Year Award

2008 IBM Ireland, "Gradireland” AHEAD award for companies employing
graduates with disabilities.

Women
Year Award
2010 National Association of Female Executives (NAFE) Top companies list

2009 IBM named by Working Mother Magazine as one of the Best Companies for
Multicultural Women.

2009 IBM named to the Progressive Employers of Canada List for 2009
2009 IBM Japan, J-Win's Grand Prize Award for Diversity
2009 NAFE Top Company Award

2009 National Association for female executives (United States) Top 50 Companies for
Executive Women, IBM made the top 10

One of the 100 best, and top 10 for working mothers by Working Mother
Magazine.

2008 Where Women Want to Work — Top 50, the London Times

2007 Working Mother Best Companies for Multicultural Women by Working
Mother Media

2008 1BM Belgium among top 5 of most breastfeeding-friendly company
2008 IBM Poland, a Mum friendly company

IBM UK, the first Woman Corporate Award by CBI / Real Business magazine /
Lloyds TSB Corp. Markets

IBM Colorado, Colorado Women's Vision Foundation's Corporate Advocacy
Award.

United States, working Mother Best Companies for Multicultural Women by
Working Mother Media

2008 NAFE Top Company Award

Working Mother magazine — Best Companies for Working Mothers, Top 10
recipient; 23rd year.

2008

2008

2008
2008

2008

2008

Work/Life
Year Award

The Conference Board Work Life Leadership Council's Moving to the Future

2009 Award for Managing a Dispersed Workforce.



Work/Life
Year Award
2008 The 2008 Alfred P. Sloan Award for Business Excellence in Workplace Flexibility.
2008 Universum award
2008 "Mum Friendly Company" award

2008 IBM Poland, 3rd place recognition in "A Company of Equal Opportunities” award
for best practices work/life programs.

2008 IBM Germany, "Total E-Quality Certificate™ for 2008-2010.

2008 IBM Germany named in Top 10 companies (large enterprise) for Work/Life
Integration.



