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NepiAnyn

Ta Evgory Zvootpata Awdaokahiag (EXA) mpoogépoov eSatopikeopévn) S1daokalia Kat avatpo@odotnon
Bdoel TOV YVOOTIK®OV avayk®v, KAoemV Kat padnotakev ot tev exnaidevopevev. H mapovoa epyaoia
anotelei pa oootnpatiky) fipAoypagikry avaokomnnorn g neptodoo 2012-22, e otdxo 1) Stepedvron g
emidpaong 1oV EXA oty exniaidevor), 1o oxedlaopod tovg, Tov Tporo aStoAdynong , al\d Kat Tig anoyeig
TOV EPIAEKOPEVOV OXETIKA pe TV evoopdtoon tov EXA omy exnaidevon. To mpotokoMo PRISMA
odrjynoe otmv tehikn emoyr) 50 epevovnTikev dpbpwv, 1 avalvorn tov omolev édee Nog av xat n
evoopdtoon Tov EXA anotelet pia moAdvnhokrn) Stadikaoid, eVTodTOlg TO00 Ot EKITAIOELTIKOL, 000 KAt Ot
eknadevopevot/ eg avayvopifooy ta BeTkd XapaKTPLOTIKA Kt Tt OpAVTIKL eMidpaon oL eVEXOLY Td
EXA, xabwg ermiong kat Tig OeTikég aAAayég Iov PIIopovv vd EMPEPOLV otV eknatdevtikr) dStadikaota.

A£€eig kAE101d: Evgor) ovotpata Sidaockaliag, intelligent tutoring systems, texvrtr) vonjpoovvr

Eicaywyn

Ta Eogory Zootpata Awdaokahiag (EZA) (ITS - Intelligent Tutoring Systems) amoteloov
DIIOAOY1OTIKA cvoTpata ta omnota adiomotovv v Texvntr) Nonpoovvr (TN) mpoketpévoo
va evioyvooov kat efatopikevooov T dwbaokahia (Ivanova, 2021). Ta odyypova EXZA
EVODUATOVOLY VEEG AELTODPYIKOTITEG, Ol OIIOiEG EMTPLIIOVV BeATIONEVT) TTOWOTITA S1adpaong
e ToV ekatdevOpeVo, Kab®g PIIOPOLY MAEOV VA EVTOIICOLY KAl VA AVAADOODV TO YVMOOTIKO
eminedo KAt Tr) oLVALOBNPATIKY] KATACTAOL TOV, HEO® AVAYVAPLONG IPOOMIION, PAOVI|S, KAIL
E10wkd mv meptodo g navonpiag COVID-19, napatnprnfnke avinuévo evdiagépov yia ta
EXA, AOy® XapaxkmploTik®v toog oneg 1 eSatopwkeopévn odaokalia, n atoloynon kat
avatpo@odO TN oL KAt 1) €VIoYDOI] TOL KIVITPOD KAl TOD eVOLAPEPOVTOG TV EKITAIOEDOPEVOV
(Cao, Yang, Lai, & Wu, 2021).

Kabog Moutov Swagaiverat neg ta EXA, petd amd éva Saotmpd «OTtaotpotnTagy,
EMAVEPYOVTAL OTO EPEDVI|TIKO TIPOOKIV10, EITE MG COUNANPAUATIKI TeXVOAoyia vrootpisng
mg Owa {wong dwaokaliag, eite wg avtovopa Owaxtikd meptPdalrovia kat kabog dev
evtomioOnkav apketég eNnvVikég épevveg ota EXA, okomog g mapovoag epyaoiag etvat n
ovotpatiky] PtpAtoypa@ikr) avaokomnnorn tov medioo v mnepiodo 2012-22, npokeypévoo va
peletnOoovv €pevveg oxeTikd pe TV enidpaon) 1oV EZA oty exnaidevor), Tov apyiteKToviko
Kt eKIadenTiko oxedlaopo, ) pebodoloyia adioloynong, arAd Kat Mmoteg eivat ot amowelg
1000 TV EKIAIOEVTIK®V, 000 KAl TRV eKIadevopevav yia ta EXA omv exmaidevor).

Oewpntiko MAaiolo twv EZA

Ta EZA amotedobv ynelakd meptPAANOVIA Ta OIOIA IAPEXODV OTOVLG EKIIAIDEDOPEVODLG
eSatopikevpéve) d1daokalia kat avatpo@odotnorn pe myv xpron «Egvnvaev Bondav» (agents),
IIPOOAPHOCHEVT] OTIG S1KéG TOVG avdayKeg, Ipocopotadovtag v ddaokalia mov mapexetat
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amo évav npaypatiko exnadevtkod (Kulik & Fletcher, 2016), pe otoxo mv Peltioon g
€mdoonG, TV eVioxDOI) TOL KIVITPOD, T1)g avTonenoifnong kat Tov evolagépovtog yta pabdnor)
(Cao et al,, 2021). Ta EZA Stagopomotodvial ard ta TOIKd ovotpata vaoBoridnong g
odaokaliag kabmg avayveopilovy v IPOTEPT) YVAOT), TI LKAVOTITEG KAt TA XAPAKTPLOTIKA
TOV eKITaOeLOPEVHOV He peyalotepn) axkpifeia xat mpooappootikotta (Sottilare, De Falco &
Connor, 2014). Zijpepa miéov, ta EXA etvat Stadiktoakég mat@oppeg ot onoieg «d1ddoKkovv»
MO\ A YVOOTIKGV aviikelpévev (Rajendran, 2014).

Baowkd dopikd yapaktplotikda tov EZA etvat:

- 10 yveoako povrélo (domain model) moo mepthapPavet ta maioid, TOvg KAVOVES Kt
Tig otpatnyikeg emiAvong npoPAnpdtov tov topéa ddaokaiiag (.. pabnpatika),
Kabmg Kat To eKIaidenTiko DAKO 08 TUNPATOTIOUPEVT] 1OP@T),

- 1o povrédo exmaidevipevop (student model) To omoto mepieyet mAnpo@opieg OxXeTIKA e
my emodoor), T KAVOTTEG, TOVG OTOXO0VS, To PAbNOlaKO OTLA Kal TG HPOTEPESG
YVoOoeLg, al\d Kat T covatodnpaTikr) Katdotaon Kat Ta dnpoypa@ikd otolxeia too
EKIIAOELOEVOD,

- Tommbay®yikd povrédo (tutor model) To omoto mepiéyet mAnpo@opieg yia TV eQapHoyT)
oV KatdAMnlev  Owdaktukeov  pefodev  mpooappoldpeva Oto  HOVIENO
EKIIAOELOEVOD,

- 1o povtélo Oemaprg yprory (interface model) péoa amd to omoio AapPavovtat ta
AUTPATA KAl Ol AIIAVTOES TOV EKIAIOLDOPEVOV KAl I avatpo@odotnon Kt
kabodrjynon ano to EZA (Paladines & Ramirez, 2020).
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l(Agenl 15X Agenlg)
(o)

.\f-gent{l‘ lg { t\_genli/\

Tutor Model User Interface Model

T T
.\Agenll le( Agent3 )
—;@;ﬁ'_'/

\\Agenl 2/

( )
el

Learner

Ixnpa l. H apytwtektovikn EZA faoi{opevn o€ o00THpATA EDQVAV IPAKTOPOV

Iotopikd, 1 1n yevia EXA evtomietat v mepiodo 1970-1990, omov yivetat ya npot) opa
Aoyog ywa ) xprion TN ota napadootaxd ovotijpata vmoforfnong g 6wdaoxkaliag, ta
onoia 1dn Aettovpyodoav amo 1) dexaetia tov 1960. TTapadetypa amotelet to SCHOLAR,
éva EXA 1o onoio maprjyaye e§atopikenpéveg AOKPioelg OTd aitjpata TV padntev/ ipieov
dlatpéxovtag éva evvololoyikod Siktoo yewypa@ikig yvaong (Carbonell, 1970). H 20 yevia
EZA evtomiCetat 1) dexaetia 1990-2010 pe npoomndaleteg emotnpovikig Oepelioong too mediov
mg TN owmv Exnaidevon (AIED - Artificial Intelligence in Education) pe évtadn g
Enelepyaociag Ovowrig I'A\wooag xat kabiépwor) tov teoodp®Vv PAcK®OV JOPIK®V OTolXeldV
evog EZA (domain, tutor, student models, user interface). Eve, n tpéxovoa (31) yevia EXA
EVOOUAT®VEL EMUINEOV VEeg TIpooeyyioelg oneg ta Xofapd Ilawyvidia (serious games), n
Ewovwr) [Tpaypatikotta, n Ipocopoinorn xat ot moMarmot Evgoeig ITpdxtopeg (Jiménez,
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Juarez-Ramirez, Castillo & Armenta, 2018) (Zxfjpa 1). ITapadetypata amoteAody to ZoPapod
IMawyvidt “Intelligent Tutoring System” too Kumar (2012) xat to VR-based EXA tov Yu,
Hsueh, Sun & Liu (2021).

Ta npoavagepbévia cvotjpata MOAAIA®Y IPAKTOP®V éyovv avadvbel péoa amod Tig
Texvoloyikeg eSeAielg otov topéa g Texvntrg Nonpooovvrg, ot onoieg kabiotovv dovatr v
vrapdn DTOAAI\®V «eKIadevTOv» péoa oto 1810 odompa (Johnson & Lester, 2018). Ze avtr)
mv katnyopia EXA, ot moMamlot «ekratdevtég» arAnAoemdpody pe Tov eKnatdendpevo
avaiapPavoviag dlagopeTikods eKIAIOEDTIKODS POAODG, TIAPEXOVTAG peyalvtepr) evehSia
OTlg IpOoeyyloelg eKnadenTikod oxedlaopod, pe Kalovtepa pabnolaxkd amoteAéopara
(Lippert, Shubeck, Morgan, Hampton & Graesser, 2020).

Téhog, xkabmg dev vriapyet povo pia Bewpia pabnong moo va egnyet mArpwg nog pabdaivoov
Ta vIokelpeva, 1] éva Hovadikd exmaldedptikd mmepiPANOV MOD VA KAADITEL ONEG TIg
pabnolakég avaykeg, £Tot Kat Staypovikd, éxoov rnpotabdet didapopa poviéda opyavamong Tov
EXA ta onoia Paoctfovtat:

- OTIG aPXES TG YVOOTIKIG WPOXOAOYLAG KAl OTI§ OTPATHYIKEG EMADONG IPOPANPATOV,

- gppnvevovv Kat aSloAoyoLV T COHIEPIPOPA TOV EKIAIOEDOPEV®V O OXEOoT| HE
YEVIKEDEVA MAPAOElYPATA CUPIIEPLPOPAS eImilvong TPOPANUAT®OV, IPOCPEPOVTAS
Bonfntikda otolyeia xat apeor) avatpo@odotor,

- aM\nAoemdpoovy pe TOV eKIAldeDOHEVO 0T PAOT) TOL HABNOLAKOD DAKOD,

- Paoifovrar oe upnyaviopovg emeSepyaoiag Puowkrg I'wooag mpokelpévov va
IIAPEXOLY  «PLOKOTEPT» exkmaidevtikn) epmelpia (Dermeval, Paiva, Bittencount,
Vassileva, & Borges, 2018).

‘Epeuva

INa twmv &wlayoyr g épevvag xpnowpormouwifnke 1n pébodog g ZooTnHATIKYG
BipAoypagikng Avaoxormorng (SLR-Systematic Literature Review), n omoia amookornet oty
HEAETN) MIPOTOYEVOV EPEDVITIKAOV IMIYOV HE AVTIKEIPEVIKO, OLVOETIKO KAl KPITIKO TPOIIo
(Torgerson, 2003). Exovtag og 0ToxX0 TV eDPe0T) OADV TOV IMANPOPOPL®OV OXETIKA e éva Bépa,
agpevog oovowilet ) yevikn ekova yua éva yvootiko nedio (Ridley, 2012) xat agetépoo
ovuVOETEL TA ATTOTEAEOPATA YA VA AVATPOPOOOTHOEL MEPALTEP® TNV EPELVA KAl TNV MIPALH
(Munn et al., 2018). I'ia ) SteSaywyr| g avaokommong akolovbovvrat Stadoyikda Pryparta: a)
1 0a@ng H1aTOTGON TOV EPEDVHTIKOV EPWOTHUATOV O0TA Omoia 1] Avaokomyoy kaleitar va Owoel
amavtioels, P) o mpoodioplopudg Tov TOOD TV APBpwV DO Olepevvnon, ¥) 1 exkTédeon evbeleyovg
Pifhoypagixkng épeovag) 0) 1 ypryopy avayveon TV amoTeleopdrov 1oV dpbpwvy, pe 0ToYOo THS
emAoyn 11 Ox1, Paon TV KprTypieV ooumepidyyng (inclusion criteria), €) 1 Aemrouepng eééraon kai
kpitiky] adtodoynon tev dplpwv moo ovumepiAn@Onxav ka1 {) 1 ovvleon TOV amoteleopdrov
(Petticrew & Roberts, 2006).

H napovoa avaoxomnor Segrx0n m xpovikr mepiodo Anp-Ioov 2022 pe altonoinon tov
Baoewv ERIC, Scopus kat Science Direct, aAAd xat avadrtnor) 0e COYKEKPLIEVA EMOTHOVIKA
reptodika ovvaer pe 1o nedio tov EXA, fdon ovykekpipévaov AéSemv-kAed1mv ol omoieg
agpopoboav To Péco, TNV ASloAOynorn, Tig avilnyelg, to medlo epappoyng Kat Ty
apyttektoviky) tov EZA. T'a 1) Stadikaotia em\oyrg 1) armoppuyng evog pebviTIKOD dpdpov,
0oploTNKe e CLOTHHATIKO TPOIO pia oepd kprinpiav ([Tivakag 1), Ta omoia agopovoav ta
e8nG: yAwooa ovyypagrs, ypoviko ebpog dmpooicvors, eidog dnpooievons, pebodoroyiko ayediacuo,
npoopacipdtyra, fabuida/eidog exmaibevors, Oeiypua Kar epieyopevo.

Metd v epappoyn TV Kkptinpiov kat akolovbovtag to mpetokoAo PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-analysis) (Page et al., 2021), eSetdotnxav
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yia ooprepiAnyn 104 apBpa, ano ta onoia ta 54 amoxAeiobnkav Paon tev kprinpiov. Tehika
em\éxOnkav 50 apBpa ta omoia avaivonkav Kat Katyoptomow|onkav.

H avdloor) éyive ot Bdorn Tov €51)g pEDVITIKOV EPOTNHATOV:

Ep.1: Hoa eivar 17 TavtoTHTa Kar 0 pebobodoy1kdg oxediaopog TV E0EDVMV;

Ep.2: log ta EXA embpovv oty pabyon kai T 616a0kalia;

Ep.3: Hoieg eivat o1 amoel§ TOV EUTAEKOPEVRV Yia THY epappoyy TV EXA;

Ep.4: oo eivar To maibayoy1xo wAaioio ayediaopod tov EXA;

ITivakag 1. Kpttrjpra em\oyng emotnpovik®v apbpov

Kpumpua ITeprypagn

TI\wooa ovyypaegrg Ayyhika

Xpoviko evpog dnpootevong 2012 émg 2022

Eidog dnpootievong Emotnpoviko dapBpo (peer reviewed)

MeBodoroykog oxedraopodg  Epmelpikr) épeova kdabe pebBodoAoyikod oxedaopov
ITpoofacipomta IT\1)png mpooPaon oto GOVOAO TOL MePLEXOEVOL TOL dpBpov
BaOnida/ eidog exmmaidevong  K-12, Avatepn exnaidevor), Training

Aetypa Exnadevtikoi, pabntég/ tpleg kat @ottntég/ Ipieg, evijAikeg moo

e\afav kamotov eidovg exmaidevong 1 training oxetika pe éva
Bepatiko medio

TTepreyopevo H aonoinon kat n enidpaon tov EXA, i adtoAdynor) tovg amnod tovg
XPIOTES, Ol AIOWYELG IIOL SLapopPOONKav 11€0® TG XPI|0NG TOLG KAt Ot
IIAPAYOVTEG ITOL eNNPeAlOvY TN XP1)01) TOVG

AmoteAfopata
Ep.1: lNowa gival n Tautotnta Kai o HeBoO0AOYIKOG OXEOIACHOG TWV EPEUVWIV;

H m\etoyneia tov epeovav npoépyetat and tig HITA (19/50, 38%), tv Evporm (11/50, 22%)
kat v Kiva (8/50, 16%), pe t1ig meproootepeg va xovv SteSayOet petadod 2018-22 (30/50, 60%).
On épevveg eottafoov xopimg oy Tprropabpia exnaidevon (26/50, 52%) kat akolovBovv
épevveg otV oxoAwr exmaidevon) (19/50, 38%) kat v xataption (4/50, 8%), eved avaloyn
KATAVOUIL) €XeL KAt To Oelypa tov epeovav: gortntég/ Tpteg (24/50, 48 %), pabntég/ tpieg (16/50,
32%) xat Aounég katnyopieg Onog eknaldevTikol, enayyehpatieg oto x@po g Yyeiag, KAIL

‘Ocov agopd TOV TOPEd TOL YVAOTIKOD AVTIKEIPEVOD/KAVOTNTAG-OeS1OTNTAG IOV
eotialoov ta EXA, omyv mheovotta tov peletov Oev DIAPYEl KAIIOWA OLYKEKPLHEVT)
eGe1dikevor). Zoykekptpéva, 22 aro tig 50 épevveg eV ava@épovTal 0g KATIO0 OLYKEKPLIEVO
YVOOTIKO avitkeipevo. Ano Tig vmodoureg, 11 agopoovv v ITAnpogopixr), 2 agopovv v
BroAoyia, 2 ) Poowr) 2 ) Aoyoteyvia kat 2 ta Mabnpartika. Ot vmdlouteg avagépovtat oe
IMOWKIAT YVOOTIKA AVTIKEIPEVA T OTNV £VIOXDOT) OUYKEKPIHEV®V IKAVOTHTOV/ OeSlotrTaVv.

Avagopikd pe tov 11e0odoAoy1KO oxedlaopod Tovg, Ot €pevveg akoAovBoLV KLPIME TO
noootiko napadetypa (38/50, 76%), eve polig éva 6% (3/50) akohovbel merpapartikr) diatady.
Avagopika pe 1) ovAAoyry Tov Oedopévav, 34% TV gPELVOV AVIANOE OTOlyEla armo
aoxrioelg/ Opaotnpotteg Tov EXA, 26% amo epotmpatoloyia xat 24% oovdoaopd teov
nponyoovpeveov dvo pedodev. Emiong, éva 6% Tov epevVOV Xproyonoinos ovvouaopo
EPAOTPATONOYIOD KOl OLVEVTEDSNG KA EVa 2% OLVOLAOPO OA®V TRV IIPONyoLpeV®V pefodwv.
Ev®, To gpeovntiko Setypa, oty metoyn@ia tov pedetov (40) Arav aptyog Qottnteg/ pieg
Kat padnrég/ Tpleg oxoAkg exraidevong
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Evo, @aivetat mog OAeg o1 épevveg, eite avamtvocovy kat aitodoyoov éva véo EZA, eite
XP1OUOIIO00Y KAIO0 DPLOTAPEVO, ELIAODTICOVTAG TO [IE VEA XAPAKTPLOTIKA.

TéNog, ava@opikd jie To Iold HTaV Td PACIKA EPOTHLATA OTA OIOLA £0TIACAV 01 EPELVEG, 1)
avaloorn avédele dvo Oepatikég xatnyopieg: Siepedvnon axadyuaikng emiboong pe v
epappoyt) EXA kat diepedvnon arowewv kar ordceov yua ta EXA (ITivakag 2).

ITivakag 2. Opadoroinon TV EPELVITIKOV EPHOTNHATOV

Katnyopia Opadeg ePELVNTIKAOV EPHOTPATOV

Axadnuaikr) e ITowa elvat n emdpactikOTTA KAt 1] AHOTeAeopatikotta evog EXA avagopikd pe tv
emidoorn akadnpaikr) enidoon Kat ) S1atPnon TG YOOI TOV EKIIAOeDOPIEV®OV;
o [Towa eivat n emdpaoctikomTa 10V EXA avagopikd pe v evioyoor Tov KvijTpoo Kat
TOD eVOLAPEPOVTOG TV EKITALOEDOPEV®V;
o Tt eidovg emidpaorn exet 1 eSatopikevpévy) S10aoKalia Kat 1) mapoxr Apeong Kat
e§ATOPIKEDPEVTG AVATPOPOOOTNONG;
Amoyeigkat e TToteg eivat ot AIOWELG KAl 0L AVTYELG EKITAIOEVTIKOV KA EKITALOEVOPEVOV OXETIKA

OTAOoELg pe mv vwobétmon kat evoopdtoon tov EXA ota mhaioia Tng eKknatdevTikig
Swadkaotag;
o ITotot elvat ot mapdayovteg ekeivol ot onoiot ennpedaloov kat kabopifovv ) otdorn
UG

Ep.2: MNwg ta EXA emidpouv otn pdbnon kat tn dioackadlia;

Onwg avagepbnke oty mponyoovpevr evotnta, ta EXA éxovv epappoofel xoping oty
Tprtofdbpia exmaidevon Kat to oxolelo Kal AtydTepo OTO MAAIOO TG KATAPTIONG Kt
empoppmong evnAikev. Ta amotehéopata oe peydho Pabpo eivat Oetikda kat evBappovtikd,
Yd TV eVO@PAT®OON Kat xprjon Tov EZA, oe eninedo akadnpaikng emidoong, poxoloylag kat
avdantodng Kvitpev TeV ekratdevopevav (ITivaxag 3).

ITivaxkag 3. Emdpaoceig tov EXA otv exmaidevtiky dradikaoia

Katnyopia Awaotaosig

Axadnuaikr) e Bektioon g akadnpaikr|g enidoorng
enidoon ¢ Behtiwon avagopkd pe ) diatr)pron mg yvoong

o Meyahotepa mooootd akpifetag kat opfotTag oTig anavtioelg tov padnteov

o Katdakmon vémv yVoOoemV OTo 100 XpOvo

o Meyaldtepn) kat Kavtepn) avtiAnyn Aabov

¢ Evioyvon g avtonenoifnong, evoiapépovtog, Kvrjtpoo yia padnon
Woxoloyia o AmofoAr] atoBrpatog ayxovg Kat popov avagopikd pe ) dnprovpyia Aabov

o [epOP®ON XAOPATOG AOY® KOIWMVIKOOIKOVOHIKQV IIAPAYOVI®V, e0vikoTTag, OAOD
Avdamtoén e Evioyvon kat PeAtioon tv Kowevikov OeSlotntav: PeAtioon otov topéd Tng
KWVITP®OV EMIKOVMVIAG HE TOV EKIOOEDTIKO (EKIIAIOEDTIKOG-APATAP) KAl €evioyoorn Tg

emkoweviag oe eninedo opadag

o TIpoaOnon g StepeovnTiKilg padnong Kat oTpatyKeoV avto-pdadnong

¢ BeAtiwon avottov avto-aSlo\oynong

o Avdantodn wavoujtev enilvong npopAnpdatev (problem-solving skills)

Ep.3: lMoigg gival o1 anoyeIg Twv EUNAEKOUEVWY YIa TNV £papuoyn twv EXA;

e yevIKég ypappég, 1 ammodoyt) g epappoyng tov EXA kpidnke Oetikr) kat 1 opadomnoinor
TOV aroyemv od1)yNoe O TPELG KATYOPIEG, LT TOV YEVIKOV XAPAKINPIOTIK®OV KAl TOV
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EKIIAOEDTIKOV XAPAKTNPIOTIKOV, KAOMG KAl TOV IAPAYOVI®V IO emnpedalovy v npodopia
xpnong tov EXA (ITivakag 4).

ITivaxkag 4. Anowelg epNAEKOPEVAV Yla TNV eQappoyn] Tov EXA

Katnyopia Awaotaosig

Tevika o EoxoArn m\orjynor), eAkootiko meptpaiiov
XAPAKPOTKA o Eoxoln) kat evyapiotn Stenagr) xprjotn-tiepipaiioviog
o Xprjowpa, Pondntikda kat agiomota
¢ X®POYPOVIKI| AIIOIAJLOI®0T)
Exnaidevtika o Axkpipela epatr)oenv, SovatoTTa ENAVAAYIG, OTOXEVHEVI] AVATPOPOOOTI O
XAPAKTINPLOTKA o KataAnAotnta yia moAAd Kat S1a@opeTIKd OTOA Kat emineda eKIaiOeDopEvVmy
o TIpoambnon avalvTikod TPOIIOL OKEWTg
¢ Anopdxpovorn amno v arootjoon
o Exm\1jp@or) eKIIaOeDTIKOV OTOX®DV
¢ Evioyvorn emxowveviag Kat ovvepyaoiag
TTapayovteg e OO0, Axadnpaikr 0Ofon, AWAxTKY epmelpia, AVTANITY ERIIOTOOLVY),
ermpeaopov xprong  Zoppatotta, ITohvmloxotnta, Xprnowotyta, Aviilappavopevy) evkoMia
xprjons, IToAttikr) empporn

Ep.4: lNoio gival To maidaywyiko mAaicio oxedlacyou twv EXA;

H avalvon tov dpbpov avedele g kopiapyo povielo oxediaopod tov EZA, avto tov 4

dopkmv ototyeiov (36/50, 72%), evdy Kal otig AOurég €pevveg yivetal xprorn avtod Tov

HPOVTENOD EUITAOVLTIOPEVOD OHP®G HE EMITAEOV AEITODPYIKOTNTEG OMOG yld MAPAdElypd 1)

doowr) EneCepyaoia INoooag kat ta Bayesian diktoa (Subchi et al., 2019).

e Ox£01] PE TIg TEXVIKEG EKTIAIOEDTIKOD OXedIAOHOD, 1] avaAvor) avedelle TIg MAPAKATO ®F

OINHAVTIKOTEPEG:

- Ilapoyn avatpopoddtnong mov evepyomoreitar pe Aavlaougveg amoxpioelg: 1) OTPATI YKL ALTL)
eVepyomoteital OTav o/ 1 eKIadenOpevog/ n mpaypatonotet éva 1) meplocotepa Aadn ta
oroia tov/ v AmopakpvbvooLy daro v embountr) KaATtaKon yveong faon too medioov
yvoong tov EXA. H peydAn mpoxAnon ywa to EZA eivatr n mapoyr) dpeong
avatpo@odotnong, katagépvoviag tavtoxypova va Owatnpnbel 1 ovvoyr xat To
evOLaQEPOV TOL XP1OTL).

- Kardktyon g pabnong: to EXA 6tao@alifet 6Tt o1 eKIadenOpevol EXODV «KATAKTIOE
TV IPOAIIAITODHEVT] YV®OI] (HIIOPel Va TV avAKANEOeL KAl VA TV eQAPHROOEL) IIPOTOD
IIPOX®WPLOEL OTO E€MOPEVO Pripia, eVioydOVTAG TV dutorenoibnon tovg, péoa amod v
Tpnparornoinon Kat v mapoyr) kabodnyovpevng yvoorng.

- Tpooappoortiki] amdoTaoy kar emavalyipy: ol eKIAaOEDOPEVOL PHIIOPOVV VA AVAKANECOLY IO
eOKOAa 1] yvoorn &vog Ospatikod mediov oOtav extifevial oe aot) TN yVOOn)
enavalappavopeva yia éva eopd xpovikd dwaotnpa, evioxbovtag €tot ) Pabdtepn
pabnorn) (deep learning).

- Mermayvoorixr mpotpors): 1o EXA vmootnpifet kat kabodnyel dradikaoieg, ot oroieg
EMTPETIIONY OTOVG EKIIAIOEDOEVODG VA KATAOKEDACOLY/ AVAOKEDACOLY TO OKO TODG
OlavonTikd POVTENO, TIPOKEWHEVOD VA eVIOXDEL TI§ KAVOTNTEG avTO-pabnong va
emrayovvet 1) pabnorn xat va odnyroet oe d1aTr)p101) TG YVOOLS.

Télog, ano Tig 50 épevveg mov avaivdnkav, ot 39 (78%) mpaypatevdnkav 1o {ipa g
adloAoynong TV eKIAdevLOPeEVOV. XT1g 28 amod avtég, 1) aStoAOyNor) IPAayPAaTonoteital amno

1o EZA xat otig 11 npaypatonoteitat ot Sia {wong S10ackalia Ao eKIatdevTiKo.
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Texvikég adtohoynong moo evtomioOnkav eival ov e€ng: epotroelg moAlamAng emAoyrg,
emiloon mpofAnudtev, epoTHOES avoryTod TOTOV, AvTIoTOlYI0HS, 0woTov/Adbovg, spodopoiwor,
TIPOPOPIKES EpWTHOELS KAt 61dAoyog pe To EXA, maryvitia kar aSloddynon péow avayveopiong povHg Kkai
JIPOOGITTOD.

Tupmepdoparta

KabBag o1 akadnpaikég Sovatotnteg Kat ot emdooelg TV eknatdevopevav dtapépoov, ta EXA
pmopodv va mapéyovv efatopukevpevny Owaokaiia kair xabodrynon Paociopévn otig
YVQOOTIKEG AVAYKEG, OTNV MIPOBIIApYoDOd Yoo Kat otig Oedlotnteg Tovg, mpooopotdlovtag
) Stéaokalia “éva mpog éva’, jie v eVoOpRdTeor) yapaktptotik®v TN duvntikd va propet
va odnyrioet ta EZA otnv emiteodn too 2-sigma effect katd Bloom (Sabo et al., 2013).

H ovotmpatikr) avaokonnorn oty mnapovoa epyaoia, £6eie nog n epappoyr) tov EZA
eotiadet kvpilng oty Tprropadpia exmaidevor kat Atyotepo otr) oXoNKr| ekraidevor), Kabmg
anatteitat Paowr) e§oweimon pe v Texvoloyla, avtovopia kat avtd-nelbapyia amo tmy
IAELPA TOV EKIIADEVLOPEVOV, Ve Iapatnpndnke votépnorn ot xpnon EZA oto topéa mg
KATAPTIONG KAt eMpope®ong. Xe eminedo oxoAkr|g eknaidevorng napatnprjdnke eotiaorn oe
YVOOTIKA avTiKeipeva Omm¢ 1) MANPOQOPLKY), TAd PABNHATIKA KAl Ol (QUOIKEG EMOTH[ES,
yeyovog mmoo ogeiletat oty avaykn vnapdng «xAewotov» npoPAnudtov ota npota EXA.
Bépaa, ta EZA veodtepng yeviag epappofovrat kat oe Beopntika pabnpata xabog miéov
HIIopobV va acyoAnfovv Kat jie «avolKTa» IpoPAnpata.

H avdhvon avedete mv Oetikr| enidpaon tov EXA oty akadnpaikr) emidoon (peyardtepa
mooooTd axpifelag kar opBOTHTAG ATAVIOE®V, KATAKTHOY VEDV YVDOEDV OTOV 100 YpOVo, HeyardTepy
ka1 kaAdtepr avrilyn Aabov, evioyvon TG 01aTHPNONG THS YVoOTS), oty Woxoloyia (evioyooy
avtomemoifnong, evdiapépovrog kar kiwnTpod yia uabnoy, amofoly awbiuarog dyyovg kar @opfoo
avapopika pe tH onpiovpyia Aabov, yepidpwon yaouatog A0ye KoI@VIKOOIKOVOUIK®Y TTapayovI®v,
ebuikdtyTag, @oAov) Kat otV avamtodn kavottov (mpowbnoy eepeovntikng pabnong, PeAtioon
IKAVOTHT®OV avT0-adloAdyots, eviayvon koavikov 0e§oTH TV kai eiloong mpofAnpdrev). Emiong,
Kat 1) agtoAoynon Stagpopomnoteitat oe oxéon pe Vv napadootakr) ddaokaiia, kabwg ta EXA
IIPOOPEPOLY  Pid  MMOADOIACTATI), IIPOCAPHOOTIKI] KAl X®PO-XPOVIKA AIOIAJICIOPEVT
adtohoynon.

Zopnepacpartikd, dagaivetal nog ta EXA, péoa amd texvoloyikég Kat madaymyikeg
Kawvotopieg, ennpedaloov BeTikd TV eKIIaidevor), xopig Opmg teAkd va vnopabpifoov to poAo
m¢g avipomvng SiapecoAdaPnong (exmatdevTikog). XT0 HAJIOO0 AOUIOV TOL WYIQLAKOD
peTacxnpatiopod g exmaidevong, ot exmawdeotikoi pali pe ta EXA pmopodv va
oovvorapyovov HmapdMnla, xopig va Sexvoov tov ainfwvo Tovg oxomo, dniadrn va
KaAAlepyobV KAl vd €VIOXDOLV T OKEYI TOV EKIAOLDOPEV®DY, KAOBMG OTOX0G TIg
EVOOUAT®ONG TG Texvoloylag oty eknaidevor mapapévet, petaid aAN@V Kat 1 avdarrtodn
evog pabnroxevipikod poviéhov (Cowin, 2021).
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