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Kegpaiaio 1:

Ewcaywyn

1.1 AvTikeiuevo tng epyaciacg

H egpyacio autn €xelL wg okomod tn Snuloupyia eVOG CUCTHUATOC EMIONUEIWONG HEPWY TOU AGYyOU
(part-of-speech tagger) ywa tv eAAnvikn yAwooo. YIAPXOUV TPELG TIPONYOULEVEG EPyaCieg Tou
aoxoAnbnkav pe to i6lo mpoPAnua (Maiakaowwtng, 2005) (Xpovakng, 2006) (Mamnmndg, 2008). Téco
TO. CUOCTAHATO TWV TPONYOUUEVWY, 000 KOL OUTHC TNG €PYACILOC KATOTACOOUV KABe AEEn evog
600€vtog Kelpwévou os Katnyopieg. O Katnyopleg Umopel va avilotolyouv ota HEPN Tou AOyou (Tt.X.
pAua, enibeto, apBpo) A va eival o AemTopEPElg KAl va Ttapéxouv erumAéov mAnpodopieg (m.x.
EMIOETO APOEVIKOU YEVOUC OTNV OVOUOTLKI EVIKOU).

ITLG TIPONYOU LEVEC EPYAOLEC XPNOLUOTIOLBNKE 0 OAYOpLOUOC LABNONG TWV K KOVILVOTEPWY YELTOVWY
yla tnv ekmaibeuon evog taflvountr) mou anodacilel os mola Katnyopia avnkel kaBes A£En. Ie auth
v gpyaocia, Sokipdoape eva SladopeTikd alyoplOpuo pabnong, Kol CUYKEKPLUEVA TOV TOELVOUNTH
Méylotng Evtpormiag. Emiong, evw ol MOALOTEPEG epyacie¢ aoxoAnOnKav Kal PE TNV EVEPYNTLKA
uaenon, otnv omolia To (610 To cUOTNUA TIPOTEIVEL KOTA TO OTASLO0 TNG ekmaideuong AEEELG Pog
ETONUELWON, OTN OUYKEKPLUEVN e€pyacia aoXoAndnkoape povo He TNV madntiky paénon,
XPNOLLOTIOLWVTAC £va TIPOUTIAPXOV ETILONUELWHUEVO (UE T CWOTEC KATNYOPIEC) oWHA KELPEVWV
ekmaidevong. Télog, avtiBeta amod TO CUCTHMOTO TWV TIPONYOUHUEVWV EPYACLWY, TO CUCTNHO TNG
napovoag epyaciog mapexel Alemadn Mpoypappatiopot Edappoywv (Application Programming
Interface i API), péow TNG omolag eival EUKOAOTEPO va eVOWHATWOEL o€ peyoAUTEPA CUOTA AT,

1.2 AiapBpwon tng epyaociacg
H epyooia amoteleitol and ta €€ng kedaAata:

e 1o KeddAalo 2 meplypddetal avaluTiKOTEpA To TPOPBANUA TTou TipocTiaboUpe va AUGOULE,
KOBWCE KaL To cUoTNUA TTOU avamTUEaE.

e 10 KedAAalo 3, MeplypddOUUE TO CUVOAO TWV SES0UEVWV TIOU XPNOLUOTIOL|COUE YLa TNV
ekmaidevon kot tv aflohdynon tou cuotiuatog. Eniong, neplypadoupe ta melpdpata mou
KAVOPE HEXPL VO KATAANEOUHE OTNV TEALKN) £K600N TOU GUOTHUATOC.

e TéMog, oto kedpdalalo 4 cuvoilovtal Ta mponyoupeva KepAAaLa KAl TO. CUUMEPACUOTA TNG
epyoaoiag, evw mpoteivovtal Kol LEANOVTLKEG ETEKTATELG TNG.

1.3 Evyaptiotieg

Apxika, Ba nBela va suxaplotiow tov emPALnovia Kabnyntn pou, K. Twva Avépoutcdmoulo, o
ormoiog pe kaBodnyouaoe kot pe cUPPBOUAeUE og OAN TN SLAPKELA TNE TTTUXLOKAC LOU Epyaoiag.



Eniong, Ba nBela va suyaplotiow tov Mpddpopo MaAakaolwtn yLo TNV oucLlaoTiky BonBeld tou,
LUE TOV Omolo ouvepydoTnKa ylo tn Avon mpoBAnUatwy OxL povo oe Bewpntikd eminedo, oAAd
eniong oe Bfpata vAomoinong. EmutA£ov, suxoplotw To epdoipo AQUmoUpa ylo TLG TTOAUTLUEG
OUUPOUAEG Tou, KaB’ OAn tn SLAPKELO TNG TTUXLOKAG LoV epyaoiag.

TéAoG, euxaplotw OAo Ta MEAN tng Opadacg Emetepyaciag Duoikng Mwooag tou TUAMOTOG
MAnpodoptkng Tou OwovopLkol Mavemotnuiov ABnvwy yla tnv evBdppuveon kat tn Ponbeta mou
Mou Tapeiyav.



Kegpaiaio 2:

MepLypa@n Tov vEOV UG TNUATOC

2.1 Avayvapion uepwv tov A0yov yia ta EAAnvika

To MpOPANUA TOU UEAETAUE €lval N aUTOUOTN KOTATOEN Aé€ewv EAANVIKWY KELUEVWVY OE PEPN TOU
AOyou 1 AemtopepEotepe Katnyoples. Kamolog iowg okedtel 6tL To MPoPAnUa autd Ba purnopovos
va AUBel pe tn xprion evog Ae€ikol. H mpooéyylon, OpwC, autr Sev elval emapKng” ylo TTapadeLyua, n
AEEN «Snuoolevoelg» pumopel va eival site pipa site ouolaotikd, avaloya pe ta cupdpalopeva.

Ta ocucTAUOTO OVAYVWPELONG HEPWV TOU AOYOU yla €AANVIKA Keipeva Tou mpooavadépape
(MaAakaowwtng, 2005) (Xpovakng, 2006) (Mammag, 2008) xpnoiwgomolwovoav Ttaflvounty k
KOVTIVOTEPWV Yeltovwy (k-NN) kot pebddoug evepyntiking pabnong. To cuotnuo aUTAE TNG epyoociag
Xpnolwlorolel Tnv ulomoinon tou taglvountr) Méyilotng Evtpormiag (Maximum Entropy classifier) tou
Navemotnpiou Stanford.

2.2 Katnyopleg

To oloTnUa AQUTAC TNG €pyaciag, OMwE KAl TwV TPLWV TponyoUpevwy, unooatnpilel Vo clvola
Katnyoplwv. To TpwTo €ival To Baoikd cUVOAO KatnyopLwy, tou meplappavel 12 katnyopleg:

* prua

®  0UOLOOTLKO
e emiBeto

e emippnua
e apbpo

o avtwvuuia

o aplOUNTIKO

e TpbBeon

e uoplo

e oUVOeONOG

e onuelo oTiéng
e AMo

To 8eltepo olVOAO KOTNyopLwV €ival mLo ekTetopévo. Mepthappavel 170 katnyopisg, oL omoieg
TAPEXOUV TEPLOOOTEPEG TANPOdOopPieg, OMwg aplBUdC, yévog, mtwon Kol dAAa. To cUvolo auto
TepLypAdETAL AVAAUTIKA OE Tiponyouevn epyacia (Marmag, 2008).

! BA. http://nlp.stanford.edu/software/index.shtml.



http://nlp.stanford.edu/software/index.shtml

2.3 I6iotnteg

KaBe pia A€n (yia tnv akpifela epdavion AEENG) os éva KELLEVO avamapLOTATAL WG Eva Slavuopa
L6lotNTwy Tou MapExel mMAnpodopieg yla tn A&En kot Ta cupdpalopeva tng. Q¢ cupdpaldpeva oe
autn tnv gpyacia Bewpolpe TIg AE€eLg (Tn «yelTovidy) mou Bplokovtal Py Kal PETA amod TNV UTo
Katatagn AEEn (TpLv Ko LETA T AEEN TIOU TIOPLOTAVETAL [LE TO CUYKEKPLEVO Sldvuoua). To clotnua
autNG NG epyaociag xpnolpomolel SladopeTikd oUVoAo LSOTATWY amd TaA OCUCTAUATA TWV
TIPONYOUEVWYV TPLWV gpyactwyv. Emiong, evw oto 1o npdaodato and ta tpia cuothuata (Marnmag,
2008) ol 181otNnTeg NTav otnv mAsloPndia toug cupBOAOCELPEC, OTO VEO CUGTNUA XPNOLLOTIOLOUUE
KUPLWG LOLOTNTEG PE TIPOYUATIKEG TLMEC. MeTA amd melpdpata, KatoAnEoue va XpnoLUOTMoLloUE
SladOpETIKEG BLOTNTEG Yy Ta SU0 oUVoAa Katnyoplwv (BOOIKO Kol €KTETAUEVO). ITO EMOWEVO
kepahalo, daivetal avaAutikd n TOpeid TWV TEPAUATWYV Kol TWE TEAKA KataAnéaue va
XPNOLOTIOLOUE TIG CUYKEKPLUEVEG LOLOTNTEC.

Otav xpnoluoroleital to Poocikd ocUvolo katnyoplwv, kaBe AEEn (akpBéotepa, KABe AekTIKA
povada, token) maplotavetal W £va SLAVUOUA E TIG TLUEG TWV TTAPOKATW WBLoTATWV. H évvola tng
«dLotntag apdlonuioc» (ambitag) e€nyeital mopokdatw.

1610tNTEG apdlonuiag Tng AeKTIKAG LovAdag.

I610TNTeC apdlonuiag Tng KatdAngng evog xapaktrnpa tng AeKTLKNA G Hovadag.
1516TtNTEG apdlonuiag Tng KAatdAnéng SU0 XapaKTAPWY TNG AEKTLKAG povadac.
1610TtNTEG apdlonuiag TG KATAANENG TPLWV XOPAKTAPWY TNG AEKTLIKAG povadac.
MnKog TG AeKTIKNG pLovadag (aplBuog xapaktnpwy).

Ynapén amootpddou otn AeKTIK povada.

‘Yrap€n aplBunTikou XopaKkTipa otn AEKTLKA povada.

Yrapén teleiag otn Aektikn povada.

W o N R WNRE

Yrapén KOUUATOC 0T AEKTIKNA povada.

=
o

. Yrapén Aatwvikol xapaKkTApa otn AEKTIKN povada.

[y
[N

. 1810tnTeg apdlonuiag Tng eMOUeVNG AEKTIKAC povadacg.

[EEN
N

. 1816tnTeg apdlonuiag TnG KATAANENG EVOC XAPAKTAPO TNG EMOUEVNG AEKTIKNG LOVASAG.

[E
w

. 1816tnTeg apdlonuiag Tng KAtdAnéng SUo xapakTAPWV TNG EMOUEVNG AEKTIKNG Lovadag.

=
o

. 1816tNnTeg apdlonuiag TG KATAANENG TPLWV XAPAKTHPWY TNG EMOUEVNG AEKTIKNG LoVASaC.

‘Otav XpNOLUOTIOLEITAL TO EKTETAUEVO CUVOAO KOTNyopLwy, Ta SlaviopoTa MEPLEXOUV TIC TIUEC TWV
TAPATIAVW LELOTATWY KOl ETUTALOV TIC TLUEG TWV TTOPOKATW LOLOTATWV:

15. 1816tNnTeg apdlonuiag TnG mponyoupevng AeKTIKNG Lovadag.

16. 1810tNTeC apdlonuiog TG KATAANENG evog XapaKTAPA TNS IPONYOUEVNG AEKTIKNG HovASag.

17. 1816tnteg apdlonuiog tng KatdAnéng Vo XapoKTHPWVY TNE TPONYOUUEVNG AEKTIKAG Hovadag.

18. 1810tNTeg audlonuiag TG KATAANENG TPLWV XOPOKTHPWV TNG TPONYOUMEVNG AEKTLKNG
povadag.

19. 1816tNnTeg apdlonuiog TG mpo-fponyoUeVNC AEKTIKAC povadoc.

20. 1810TNTeG audlonuiag tng KAtdAnéng evog XapOKIAPA TNG TPO-TIPONYOUUEVNG AEKTLKAC
povadag.

21. 1616tNTeG apdlonuiag tng KatdAnéng Vo XAPAKTAPWY TNG TPO-TIPONYOUUEVNG AEKTIKAG
povadag.



22. 1616tnTeg apdlonuiag tng KATAANENG TPLWV XOPOKTAPWY TNG TPO-TIPONYOUUEVNG AEKTIKAG
povadag.

O 1810tNTEG apdlonuiog piag AekTikng povadag sival T1éoeg, 60eg eival Kat oL Katnyopleg. OL TLUEG
TWV LOLOTATWVY AUTWV elval mpaypatikol aplBuol. Kabe pia 16iotnta apdlonuiog deixvel mdéoo ocuxva
(mooootd) gudaviletal n Aektikn povada (tnv omola maplotavel to Sldvuoua) ota mapadeiypata
EKTIALOEUONG UE KATIOLO. CUYKEKPLUEVN Katnyopia. MNa mapddslypa, av n Aé€n «moAu» sudaviletal
10 dopég ota napadeiypata eknaibeuong, TG 3 GOPEG e TNV KATnyopla emippnua, EVW TLG 7 E TNV
katnyopla emideto, oL 1610tNTEG apdlonuiag tou SLavUoUOTOG TTOU TTAPLOTAVEL Lo ELPAVION OUTAC
™¢ AéEng Ba £Xouv TIC MOPOKATW TWMECG, UTIOBETOVTAC OTL XPNOLUOTIOLE(TAL TO HLKPO oUVOAO
KOTNYOopLWV:

isAdverb =0.3, isAdjective = 0.7, 6nou isAdverb kal isAdjective ot 18LOTNTEG apdlonuiag yla Tig
katnyopleg emippnua kot enidero avtiotowya (BA. mapdaptnua A). Ot 8LOTNTEG apdlonuiag yo
TLC UTIOAOLTIEG KaTnyopieg Ba €xouv Tiun 0.

Av pia Aektikn povada Sev eudavitetol ota dedopéva ekmaibeuong, TOTe OAeg oL LOLOTNTEC
opdlonpiag tng €xouv TN O.

Opolwc umtohoyilovtal ot WBLoTNTEC apdlonuiag Twv KataAnéewv. MNa mapddelypa, av (o Katainén
(m.x. «-g15») epdaviletal wg kKatdAnén prnuartog pe cuxvotnta 0.7 ota deSopéva ekmaideuong Kol we
KaTtaAnén ovaolaotikol pe cuxvotnta 0.3, TOTeE oL L8LOTNTEC apdLonuiog tng Ba £Xxouv TIG TLUEG:

isVerb =0.7, isNoun = 0.3, 6mou isVerb kat isNoun ot L8LoTtnNTeC apudLonpiog yla Tic Katnyopieg
pnua Kol ouotaotiko avtiotolya (BA. mapdaptnua A). Ot 18LOTNTEG apdLonuiag ylo TLC UTTOAOLTTEG
Katnyopieg Ba éxouv tun 0.

XPNOLUOTIOLOUE OLOTNTEG apdlonuiag yia oAOKANPEG AEKTIKEG MOVASEG, KABWG Kal yla TLG
KOTAAREELG UAKOUG eVOC, SU0 KAl TPLWV XOPAKTAPWY TWV AEKTIKWY HOVASWV. € EPIMTWON Mou pia
Aektikn povada £xeL Alyotepa amod Tpia ypappata, ToTe:

e Av n Aektik povada éxel okplpwg SUo Yopoaktnpeg (ypdupata), tote oL OLOTNTEC
opdlonpiag yla tnv KotdAnén tplwv Xopaktnpwy elval (dleg pe Tig 18otnTteg audlonuiag ya
™V KataAnén Vo xapaktnpwv Kot iGleg pe TIg LOTNTEG apdlonpiag yia oAOKANPN Tt AEKTIKNA
povada.

o Av n AeKkTIKN pHovada €XeL aKPLPWE Eva Yapaktnpa, TOTE oL W8LOTNTEG audlonuiag yia tv
KOTAANEN SUO XOPAKTAPWY, TPLWV XAPAKTAPWY KABWG yla oAOKANPN TN AEKTIKA povada sivot
16Leg pe Tig bLotnTeg audlonuiag yla tnv KataAnén evocg xapaxtipo.

2.4  AN&g&iko kat kavoveg StopBwong Aabwv

Kamoleg A€Eelg avnkouv QmMOKAELOTIKA ot pia katnyopio. Ma mopdadewypa, n AEEn «kaw eival
oUVSEOPOC KaL SeV UTIAPXEL TIEPITITWON VA TN CUVAVTHOOUHE WS AANO pépPOC Tou Adyou. To clothua
™¢ mapoloag epyaciag, OMWE KAl TO AUECWS TPOoNnyoUpEvVo, Onuloupyel otn SLdpKela NG
ekmaideuong eva Ae€Iko. 1o Ae€lkd auTtd amoBbnkelovTal Ol AEKTIKEG LOVASEC TWV TTAPASELYLATWY
eknaidevong mou ev eival Suvatov va avAkouv oe mapamdvw omd plo koatnyopieg. Mo
OUYKEKPLUEVA, OTAV XPNOLUOTOLE(TaL To Baclkd oUVOAO KATnyoplwv, To Ae€lkO amobnkeleL TIg



AEKTIKEG HOVASEC TwWV TapaSElYUATWY eKTAiSeUONG TOU aviAKouv (CUUPWVA UE TIC XELPWVAKTIKA
ETUONUELWHEVEG 0PBEC KATNYOPLEG TWV TTAPASELYUATWY eKTTaiSEVONC) OTIG KATNYOPLEG:

e onueio otiéng,
* uodpuo,
e gUvdeopoc.

Otav XpnoLUOTOLEITAL TO EKTETAPEVO OUVOAO KATNyopLwv, TO A£ElKO amoBnkKeUel TIG AEKTIKEG
MOVASEC TWV MAPASELYLATWY EKTTALISEVCNG TIOU OVAKOUV OTLG KATNYOpPLEG:

®  OPLOTIKO APBPO OTNV OVOUAOTLKN EVIKOU, YEVOUG OPOEVIKOU Kal BnAukou,
e cuMPOBeTO APOPO OTNV ALTLATIKY EVIKOU Kal TAnBuvtikol, yévoug BnAukou,
e gunpoOBeTo APOPO oTNV ALTLATIKY) TANBUVTIKOU, YEVOUC ApOEVIKOU,

e AKALTn avtwvupia,

e guvtouoypadia,

e &évnAgln,

e gUUBOAO,

e GM\o,

e onuelo otiéng,

® uopLo,

e oUVSeOOG.

Otav Béloupe va Katatdfoupe pia AekTiK Hovada, eAEyXOUME apXlkd av meplauPavetal oto
Ae€lko. Av val, KOTATAOOOUE TN AEKTIKA pHovada tnv katnyopia mou unodelkvlel To Ae€lko, evw o€
avtiBetn nmepintwon, 6ivoupe tn AEKTIKA LOVASO OTOV TOELVOUNTH VL0 VAL TNV KOTATAEEL.

Kata tn Slepevvnon twv Aabwv ta omola €kave to clotnua ota Ssdopéva afloAdynong pe to
TMAPATIAVW OUVOAO LSLOTATWY, TAPATNPNOOUE AAON OTNV KOTATAEN TWV OVIWVURLWY KAl  TwV
apBpwv. T meploodtepe GopPEG, LOYUEL OTL AUECWE PETA amd Ta apBpa akoAouBel site emibeto
elte ouolaotikd. Emiong, loxVUel OTL ocuvABwg oL aVIWVUMIEG TponyouvIal Twv pnuatwv. Ma
napadelypa, n AEEn «tou» pmopel va elvat eite avtwvupia eite apBpo. Itnv dpdon «tou peydiou
MuoTikoU» elval apBpo, evw otn ¢pdon «tou eima» elval avtwvupla. Me Baon tnv mopanavw
TapaTApnon, ylo va metuxoupe peyaAltepn opBotnta, anodacicape va KAVOULE TOV MOPAKATW
€heyxo. AdoU yivel n KATATAEN TWV AEKTIKWYV HOVASWY €VOG KELEVOU, €EETATOUE TIG KATNYOpLleg
Tou €xouv 600sl amod to cUOTNUA POC OTIG AEKTIKEG LOVASEG. AV Lo AeKTLKN povada £XeL koTaTayel
w¢ apBpo, evw n eMOPEVN €XEL KaTOTAYEL WG PrUa, TOTE GAAA{OUUE TNV KOTnyopla tng mpwtng ot
avtwvupia. AvtiBeta, av pla AEKTIK povada €XEL KATATAYEL WG AVIWVUMIA, VW N EMOUEVN WG
eniBeTo | OLOLAOTIKO, TOTE AANAIOUE TNV KATNyopia TG Mpwtng o€ apbpo.



Kegpaiaio 3:

Mepauatika amoteAéouata

3.1 ZUvodo Sebouévwv

To ocvotnua mou avamtuéape xpnolpomolel ta Sedopéva ekmaideuong kat afloAdynong mou
Xpnollomownkav Kal otnv auéows mponyouuevn epyacia (Mammag, 2008). Mo cuyKekpLEva, TO
oUvolo Oebopévwv amoteAeital anmd 31.553 Aektikég povadeg mou €xouv avtAnBesl amo
slbnosoypodikd keipeva twv ebnuepibwv «TA NEA» kat «BHMA». Amoé autéc ot 7.878
Xpnotlpomnolouvtal yia aflohdoynon, evw ot uttdAouneg 23.675 sknaidevon.

3.2 Ileipauata ue 1o facikd cVVoAo KATNYOPLWV

Mpwv KOTAANEOUE OTO GUYKEKPLUEVO GUVOAO LOLOTATWY YLol TO BAGLKO (TO UIKPO) GUVOAO KATNYOPLWV
TIou TeplypaPape oTo tPonyoU UEVO KEGAANLO, SOKIUACAUE TIOAAEC O paAAAYEC TOU.

Y10 KedAAalo 2, avadpEpape OTL oL TIHEG TTOU Ttaipvouv ol Lotnteg apdlonuiag ivat mpoypatikot
aplBpol kat delyvouv TIg cuxvotnTeg gpdavions (mMOoooTd) TwV AEKTIKWY HOVASWVY 1 KaToAREswy
ota mapadsiypato ekmaideuong e KAToLa CUYKEKPLUEVN KaTnyopla. EvtoUTtolg, otnv mpwtn €kdoon
TOU OUOTAUATOG OL LBLOTNTEG apdlonuiag siyav Tiwég Boolean, ol omoleg¢ SnAwvav av n AekTiki
povada 1 kataAnén epudaviletal ota mapadeiypata eKMASEUONG UE TN CUYKEKPLUEVN KaTnyopia f
oxL. Mo mapadelypa, ol ALOTNTEC apdlonuiog ya tn AEEN «TOU», TTOU TNV €XOULE CUVAVTIOEL OTO
napadelypata eknaideuong kot we apBpo Kol we avtwvupio, Ba Atav oL MapaKATw:

isVerb=0, isAdverb=0, isArticle=1, isAdjective=0, isNoun=0, isConjunction=0, isNumber=0,
isPunctuation=0, isParticle=0, isPronoun=1, isOther=0, isPreposition=0

Itnv mpwtn €kdoaon, XPNOLLOTOLOUoAE TioNG WBLOTNTEG apudlonuiag oxL Hovo yla tTnv TpExouca
KOL TNV EMOUEVN AEKTIKN povada (Kot Tig KaTtaAngelg toug), ald Kat yla TV ponyoUEVn KoL ThV
TPO-TtPONYOUEVN AEKTIKA pHovada (Kot Tig KATaAREeL Toug). EmumAéoy, To oUOTNUO XPNOLLOTOLOUoE
Ae€ko (evotnta 2.4), KaBwe KoL TLG TOPOKATW LBLOTNTEC:

MnKoG TNG AEKTIKNG Lovadag (aplBog xapaktipwy)
Yrapén amootpodou otn AeKTIKA povada

Yrapén aplOuntikol xapaktipo otn AEKTIK povada
Yrapén teAelag otn AeKTIKA povada

Yrapén KOUUATOC 0T AEKTLKN povada

ok wnN R

Yrtapén AaTvikou xapoKTipa otn AeKTiKn povasda

To mooootd opBotntag (accuracy, ota mapadsiypata afloAdynong) mou EMITUYXAVOTAV LE AUTO TO
cuotnua Ntav 89,44%. AoKLUACAE, EMIONC, VO AN XPNOLLOTIOLCOOUE TNV LBLOTNTA TOU UKOUG TNG



AEKTIKNG LOVASOC ] VO KAVOVIKOTIOLOOUE TIC TIHEG TNC LOLOTNTAC aUTAG oTo Saotnua [0, 1], aAAa
TO amoTeEAEopATA TAV XELPOTEPQ (88,58% KaL 88,60% avtiotowa, AL ota dedopéva afloAdynong).

21N ouvéxela, anodaoioaps va aAAfoupe TIG LBLOTNTEG apdlonpiog, wote avti yla TiHéG Boolean
va €XOUV TIUEG Ttou va Seixvouv Tn ouyvotnta sudaviong (ota mapadsiypata eknaibeuong) pag
AEKTIKAG HOVASAG 1 KATAANENG E LA CUYKEKPLUEVN Katnyopia. Me autr tnv aAAayn, n opBotnta
BeAtlwOnke (édtace oto 89,87% ota Sedopéva afloAdynong), KATL TTIOU NTAV AVOUEVOUEVO, adou
TAEoV oL LBLOTNTEC apdLonuiag mapExouv neploodtepn mMAnpodopia n BeAtiwon, OUWG, ATAV LKPA.
AOKIHACAUE KOl TIAAL VO N XPNOLUOTIOLOUUE TNV LOLOTNTA TOU UAKOUG I VO KOVOVIKOTIOLOUUE TIG
TIHEC TNG oto Saotnua [0,1], aAAd Kal otig U0 MePUTTWOELG N opBoTnTa pelwbnke (o 88,19% Kot
88,22% avtiotolya ota SeSopéva afloAoynong).

2T OUVEXELD, TIPOKELUEVOU VO N XPNOLUOToLEiTaL To oUVoAo Ttwv dedopévwy afloAdynong ota
TMELPAOTA €TAOYAG WOLOTATWY, apPXICOUE Vo XPNOLUOTIOWOUUE (Katd tnv emthoyn LSLOTATWV)
SekamAn Swootavpwpévn emikUpwon (10-fold cross validation) oamokAelotikd ota Sedopéva
gkmaidevong. To olvolo twv Tmapadelypdtwy eknaidevong, Snhadn, xwplotnke o d&ka (oxedov)
loa TuApata kol yivovtav 8éka emavoAfPell KABe MelpApoTog €mAOYAG WOOTATWY. Y& KABE
gnavailnyn, xpnowuomnololoape €va SladopeTiko TUNUa Twv Sedopévwy ekmaidsuong ywa tnv
afloAOynon TOU OCUCTAMOTOG Kal Ta UTIOAOUTA evwéd ylwo TNV ekmaibsuor) tou. Ta mMocootd
opBotntag mou avadEPOUNE OTIG TEPUTTWOELS SEKATMANC SLOCTAUPWHEVNG EMKUPWONG Elval oL
pEool Opol Twv 6£ka emavoAfPewv. H KaAUTepn amd TG MopAmAvw UopdhEC TOU CUOTAMOTOG LG
grutuyxave opBotnta 89,87% ota Sedopéva ekmaideuong Pe SeKamAr SLOCTAUPWEVN ETUKUPWON.

Emetta, yio va BEATLWOOUUE Ta AMOTEAECUATA, XPNOLUOTOLNoapE AEEIKO KOBWC Kal TIG MTAPAKATW
18LOTNTEG, OMoU KABe SLOTNTA apdLonuiag elxe wg T TV avtiotolyn ouxvotnta (mMocoaoto):

I610TNTEG apdLlonuiag Tng AeKTIKAG povadag

I610TNTEg apdLlonuiag Tng KAtdAngng evog xapaKktnpa tng AEKTLKNA G Hovadag
I610TNTEG apdLlonuiag Tng KatdAnéng SU0 XaPAKTAPWY TNG AEKTIKNG Lovadag
I616TNTEG apdlonuiag TG KATAANENG TPLWV XAPAKTHPWY TNEG AEKTLKAG LOVASAG
MnKog TG AKTIKNG povadag (aplOuog xapakTipwy), OXL KAVOVLKOTIOLNUEVO
Yrapén amnootpodou otn AEKTIKA povada

Yrapén aplOunTikou Xapaktipo otn AEKTIK Lovada

Yrapén tedeiag otn AekTIkA povada

W o N R WNRE

Yrapén KOUUATOC oTn AEKTLKN povada

=
o

. Yrapén AaTvikou XapaKkTipa ot AEKTLKN povada

[y
[N

. 1816tnTeg apdlonuiag Tng eMOPeVNS AEKTLKAC Lovadag

[EEN
N

. 1816tnTeg audlonuiag Tng KATAAnEng evog XapakTnpo TNG EMOUEVNG AEKTLKNG LOVASAC

=
w

. 1816tnTeg apdlonuiag Tng KatdAnéng SUo xapakTAPWV TNG EMOUEVNG AEKTIKNG LOVASaG

=
o

. 1816tnTeg apdlonuiag Tng KAt@AnEng TPLWV XaPAKTAPWY TNG EMOUEVNG AEKTIKNG Lovadag

[EEN
ul

. 1810tNTeg apdlonuiag TG mponyoUeVnG AEKTIKNG Lovadag

=
(<]

. 1816tnTeg apdlonuiag Tne KatdAnéng evog Xapaktnpa tng mponyoULEVNC AEKTIKAC Lovadag

=
~N

. 1816tnTeg apdlonuiag tne KatdAnéng SUo xapakTAPWV TG TPONYOUUEVNG AEKTIKAC Lovadag

[EEN
0o

. 180tnTeg apdlonuiag tNg KOTAANENG TPLWV XAPAKTAPWY TNG TPONYOUHEVNG AEKTIKAG
povadag

=
O

. 1816tNnTeg apdlonuiag Tng mPo-nmponyoUEVNC AEKTLKAC LOVASAC



20.

21.

22.

I610TNTEC apdlonuiag TG KATAANENG €vOC XOPAKTAPA TNG TPO-TIPONYOUUEVNG AEKTLKAG
povadag
610TNTeg audlonuiag Tng KatdAnéng SU0 XAPAKTNPWY TNG TPO-TIPONYOUUEVNG AEKTIKNG
povadag
I610TNTEg audlonuiag TNG KOTAANENG TPLWV XOPAKTNPWY TNG TPO-TIPONYOUUEVNG AEKTIKNG
povadag

To clotnua auto metuxe opBotnta 89,46% ( Letpwvtog 0To oUVOAO Twv Sedopévwy afloAdynong),

TIoU €ilval Alyo XOounAOTEpOo amd TO TOCOOTO 0pBOTNTAC TOU TPONYOUUEVOU OCUOCTHUOTOG.

AleupUVaE, KATOTILY, TN YELTOVLA TNG UTIO KaTATaEn AeKTIKAG Lovadag (3 AEKTIKEG LOVASEG TIPLY Kall

3 peta), evw adrioape OAeG TIG UTIOAOLIEG TTAPOUETPOUG OTWG elxav (evepyomotnpévo Ae€ikd). Ou

LOLOTNTEG TOU VEOU GUOTHHATOC HTOV:
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21.

22.

23.
24,
25.
26.

27.
28.

1610tNTEG apdlonuiag Tng TpExoucac AEKTLKAC Lovadag

I610TNTEC apdLlonuiag Tng KAtaAngng evog XapaKkTnpa tng AEKTLKN G Lovadag
1610tNTEG apdlonuiag Tng KatdAnéng U0 XAPAKTAPWV TNC AEKTIKN G Lovadag
1610TtNTEG apdlonuiag TG KATAANENG TPLWV XOPAKTAPWY TNG AEKTIKAG HOVAdaC
MnKog TG AKTIKNG Hovadag (aplBuog xapaktipwy), OXL KAVOVLKOTIOLNUEVO
‘Ynapén amootpddou otn AeKTIKN povada

‘Yrap€n aplBunTikou xopakTApa otn AEKTIKA Hovasda

Yrapén tedelag otn AekTIkA povada

‘Yrap€n KOUUATOG 0T AEKTIKN povada

. 'Ymap€n AaTvikoU xopaktipa otn AEKTIKA povada

. 1810tnTeg audlonuiag TG eMOUEVNG AEKTIKAC Lovadag

. 1810tNTEC audLonuiag TG KAtdAnéng evog XapoKTnpa TG EMOUEVNC AEKTLKAC Lovadag

. 1816tnTeg apdlonuiag Tng KatdAngng SUO XapPaAKTAPWY TNG EMOUEVNG AEKTIKNG LovASag

. 1810tNTeg audlonuiag TS KATt@AnEng TPLWV XaPAKTAPWY TNE EMOUEVNC AEKTLKAC LOVASaC

. 1816tnTeg apdlonuiag Tng LeBemopevng AEKTIKAG LOVASAG

. 1816tnTeg apdlonuiag Tng KATAANENG EVOC XAPAKTAPA TNG LEBEMOUEVNG AEKTLKAG LOVASAG

. 1816tnTeg apdlonuiag Tng KatdAnéng SUo xapakTnpwv tnNg LeBemoueVN AEKTIKNA G Lovadag

. 1816tnTeg apdlonuiag TG KATAANENG TPLWV XAPAKTHPWY TNG LEBEMOEVNG AEKTLKNG LOVASAG
. 1816tNnTeg apdlonuiag Tng AEKTIKAG LovASaG LETA T HeBemopevn

. 1810tnteg audlonuiag tng KatdAnéng evog Xopaktnpa TNG AEKTIKAC HOVASAC UETA TN

peBembOuEevn

I610tNteg audlonuiog tng KatdAnéng SU0 XAPAKTNPWV TNG AEKTIKAG HOVASAC HETA Th
peBemdpevn

I8l0TNTeg apdlonpiag tng KaTAANENG TPLWY XAPAKTAPWY TNG AEKTIKNAG HOVASOC HETA TN
peBemdpevn

I616TNTEC apdLlonpiag Tng mPonyoUEVNG AEKTIKAG LovASog

I610TNTEC apdlonuiag Tng KAtaAngng evog XapakTnpa TNG MPONYOULEVNG AEKTIKNG Lovadag
I1610TNTeg apdlonuiag Tng KatdAnéng SUo XapakTAPWV TG TPONYOUEVNG AEKTLKAG Lovadag
I6l0tNteg apdlonuiag t™g KATtAAnénc TPLWV XOPAKTAPWY TNC TPONYOUUEVNC AEKTLKAC
povadag

I616TNTeC apdlonuiag Tng mPo-nmponyoUEVNC AEKTLKAC LovAdag

I610tNTeg audlonpiog Tng KatdAnéng evog Xopakthnpa TNG TPO-TPONYOULEVNG AEKTIKAG
povadag



29. 1610tnTeg audlonuiag tng kataAniéng SU0 XAPOAKTAPWY TNG TPO-TIPONYOUUEVNG AEKTIKAG
povadag

30. I610TNTEG apdlonuiag TN KATAANENG TPLWV XOPAKTNPWY TNG TPO-TIPONYOUUEVNG AEKTLKNG
povadag

31. I60tNTEG apdLonpiag TG AEKTIKAG LOVASOC TTPLY TNV TIPO-TIPONYOULEVN

32. I610tNTEeCg apdlonuiag TG KATAANENG EVOC XOpaKTAPA TNG AEKTIKAG LovAdag mpLV TV mpo-
TIPONYOUHEVN

33. I610tNTEg apdLonpiag tng KatAAnéng dUo XapPAKTAPWY TNG AEKTIKNG Hovadag TmpLv TV Tpo-
TiponyoUEevn

34, I616TNnTEG apdLlonuiag TG KATAANENG TPLWV XOPOKTAPWY TNG AEKTIKNAG LOVASAG TIPLV TNV TPO-
TIPONYOUHEVN

OL emumAéov 1810TNTEG ToTeEVOpE OTL Ba BonBoloav tov Taflvount va EMITUXEL KOAUTEPEG

emdooelc. Opwg, To ouoTnUa TIou TPOEKUYPE £lxe xapnAdtepo mooooto opbBotntog (89,14%) oe
oxéon He TNV akplpwe mponyoupevn €kdoaon (Yeltovid pe U0 AEKTIKEG LOVASEG TIPLV KOl pliol LETA).

Emewta, Soklpacape OAou¢ Toug¢ TBavoug cuvlUuaoUoUC amd OCUUUETPLKEG YELTOVIEC KOl TO
QTOTEAEGATA TIOU TINPALE PaAlVOVTaL OTOV TAPOKATW TIVaKA.

Feltovia OpBotnta (Cross Validation)

1 A€€n mpwv kat 1 A€§n peta 90,24%
2 Aé€eLg mpLy Kot 2 A£EELG LeTa 89,39%
3 Aé€elg mpv Kat 3 AEEELG peTA 89,14%

ATO TO QTMOTEAECUOTA TOU TAPOMAVW Tiivaka dailvetal OTL 600 TIO ULKPN €lval N YELTOVLA TOCO
peyaAUtepn opBotnta metuyaivoupe. Etol, anodacicape va SOKILACOUE o€ pila véa €kdoon Tou
CUOTHHATOC VO KPOTHOOUHE WC YELTOVLA UOVO TNV TiponyoUUevn Aektikn povada kal og pia dAAn
€k600N VA KPATAOOUUE WG YELTOVLA LOVO TNV EMOMEVN AEKTIKN Hovada. Ta amoTEAECUATA QUTWV
TWV CUOTNUATWY daVoVTOL OTOV MOPOKATW TivVaKa:

Feltovia OpBotnta (Cross Validation)
MponyoUpevn A€€n 87,64%
Enopevn Aégn 90,56%

To clUotnuo oto omoio £€eTAloUPE POVO TNV TPEXOUCO AEEN KOL TNV EMOWPEVH TNG ETMLTUYXAVEL
opBotnta ota dedopéva afloAoynong 90,75% kal EEmepva To cUOTNHA TG TIPONYOUUEVNG EPYACLAG
(Narag, 2008) mou eixe opBotntTa 89,86% e Ta ibla dedopéva exkmaibevong kal aéloAoynong.

Apa, katoAnEope va xpnotomolol e ALK KoL TLG TAPOKATW LELOTNTEC:

I610TNTEG apdLonuiag TnNg TPEXoUoas AEKTIKNG Lovadag

I616TNTeC apdLlonpiag TS KatdAnéng evog xapaktnpa tng AEKTLKNAG Hovadag
I1616tNTeg apdlonuiag Tne KatdAnéng SUo xapakTRPWV TN AEKTKNAG Hovadag
I610TNTEg apdlonuiag TS KATAANENG TPLWV XAPAKTHPWY TNEG AEKTLKAG LOVASAC

vk wN R

MnKo¢ TG AKTIKNG Hovadag (aplOudg xapaktipwy), OXL KAVOVLKOTIOLNUEVO



‘Ynapén amootpddou otn AeKTIKH povada

Yrapén aplBuntikol XapakTtnpo otn AeKTIK povada

Yrapén telelag otn AeKkTIKA povada

Yrapén KOUUATOC 0T AEKTLKN povada

10. 'Ymapén Aatvikol xopaKktnpa otn AeKTIK povada

11. 1816tNTeC apdlonplog TG EMOUEVNCS AEKTIKAG LovAdag

12. 1810tNnTeg apdlonpiag TG KATAAnENG eVOg XapaKTPA TNG EMOUEVNG AEKTIKAG LOVASAG
13. 1816tNnTeg apdlonuiag tng KataAnéng U0 XapoKTHPWY TNG EMOUEVNC AEKTLKAC LOVASAG
14. 1810tNnTeg apdlonuiag TG KATAANENG TPLWV XOPOKTHPWY TNG EMOEVNG AEKTLKAG LOVASAG

Ita oxnuoata 3.2.1 kat 3.2.2 spdavifovrat ol KapmOAeg pabnong (Ue mocootd opBotnTOC, accuracy,
OTOV KATAKOPUDO Afova) TOU GUOTHHATOG TNE MOPoUoaC EpYaciog (e To TEALKO GUVOAO LOLOTNTWVY)
KoL eKelvou TNG mponyoUpevng epyaociag (Mammdg, 2008), pe Slaotnuata euniotoolvng 95%. Itnv
TEPUTTWON aUTH, Ta cuctiuata ekmatdelovial oe aufavOUeVOU HEYEBOUG HEPOG TwWV SeSOUEVWV
gkmaidevong kat aflodoyovvral ota (Eexwplota) dedopéva afloAdynong. EmumAéov ta oxiuota 3.2.3
kot 3.2.4 &eixvouv TIG KOUMUAeC odalpatog (error rate) Tou véou cuoThpaTog ota Sedopéva
ekmaidevong kat afloAdynong. Onmwc Atav avapevopuevo, to odpaipa ota dedopéva ekmaidevong (ta
omola €xelL ouvavtnoel To oUOTNUA KATA TNV ekmaidevuon tou) eival xapunAotepo amod O,TL ota
Sebopéva aflohdynong (véeg MepUTTWOEL;, TIOU To olotnpa Oev e€ixe ouvavinosl Katd TNV
ekmaidevon tou). To odpalpa ota dedopéva ekmaidbevong umopel va BewpnBel eva katw Ppayua
Tou opalpartog ota Sedopéva afloAdynong.

Z0YyKpPLON TAALWV KOl VEWV QITOTEAECUATWV

100%
90% ——— — — =
80% /:/'_ =
70% + Néa
/ amoteAéouaTa
5 60% 90,797
c
B 50% )
Q NoAla
O 40% - anoteAéopata
89,858
30% - ’
20% -
10% -
0% T T T T T T T T T T T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Zwpa Eknaidevong (%)

IXAKA 3.2.1 ZUYKPLTIKEG KOUUTIUAEG HAONoNG taAatoy Kot VEOU CUOTHILATOG, KE TO BOGLKO GUVOAO KATHYOPLWV.



ZUYKPLON MAALWV KOl VEWV QITOTEAECUATWV
(Mey£0Ouvon)

93%

91%

89%

P

87%

85%

Néa
anoteAéopata

4 90,797

83%

OpBotnta

e [ QAL
anoteAéopata

81%

89,858

79%

77% +—

75% T fl

0%
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IxAKa 3.2.2 Mey£Buvon KOUMUAWY pdbnong malalol Kot VEOU CUCTHHATOG, KE TO BACLKO GUVOAO KATNYOPLWV.

KapnuAeg opaAportog

100%

95% =
90%

85% =+

80% +

75% +
70%

65% =

Spalpa

60% +

AfLoAoynong

55% =

50% +

9,203%

Ipaipa

45% *+

40% -

Spaipa

35% -

Exnaidevong

30% +

0,925%

25% =

20% +

15% =+

e —— N —

10% +
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0% % '

Corpus 10,64% 21,67% 32,69% 43,72% 54,74% 65,77% 76,79% 87,81% 98,84%

Used

Zwpa Eknaidevong (%)

IxApa 3.2.3 KaunoAsg opAARATOG TOU VEOU GUCGTHHATOC, E TO BaoLKO 6UVOAO KATHYOPLWV.




’ 14
KapnUAeg ZpaApoatog
. (Mey£6uvon)
15%
ShaApa
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3 A&loAdynong
3 10% ey
& A 9,203%
Idahupa
1 Exmaidevong
5% 0,925%
O% T T T T T T T T T
Corpus 10,64% 21,67% 32,69% 43,72% 54,74% 65,77% 76,79% 87,81% 98,84%
Used Swpa Exknaidsuong (%)

IxAua 3.2.4 Mey£€0uvon KOUMUAWV opAALATOG TOU VEOU GUOTIILOTOG, HE TO HIKPO GUVOAO KATNYOPLWV.

ATO TIG KOUMUAEG Twv oxnuatwy 3.2.1 kat 3.2.2 daivetal OTL MeETUXAUE peyalUtepn opBotnta and
ekelvn NG mponyolpevng epyaociog (Mammag, 2008). EmunmAéov, 1o oddApa ota mopoadeiypata
aflohoynong daivetal OTL PELWVETAL oTadlakd 000 mpocBetoups mapadelypata ekmaibsuong Kot
UTIAPXEL OPKETO TEPLOWPLO HEXPL TNV KOUMUAN (Katw ¢pdypa) tou odpdApatog ota dsdopéva
eknaidevong. EmumAéov To olotnua daivetal va ta TAsl MOAU KoAd oto mapodsiypata
ekmaidevong. Apa, daivetat va €xoupe mpoPAnua high-variance (xovtpikd, mpoPAnuo umep-
edappoyng). Mia mBavr BeAtiwon, emopévwg, eival n MPooBnRKn MEPLOCOTEPWVY TTAPASELYUATWV
eknaidevong. Mia GAAn mBavr BeAtiwon sival n akopa KaAltepn emiloyn Wlottwv A N eaywyn
To oUVBeTwWV W8LoTATWV (T.X. pe Principal Components Analysis).

Ou 8LétnTeC TOoUu cuotiuatog daivovial oto MaPAKATw oxnua. To mMoocootd opfotntag Twpa
LETPLOUVTAL 0TO GUVOAO TwV Sedopévwy a€LoAdynong.



CURRENT WORD NEXT WORD
Werd «————— | —— Werd <
e —

— —

Em@ﬂﬁﬂ 1 E[ﬁ)@]ﬁ[ﬁ] 3 Eﬂ@ﬂﬂ@ 1

Encling 2 Encling 2

LENGTH HAS APOSTROPHE
HAS DIGIT HAS DOT HAS COMMA

HAS LATIN CHARACTER
OPOOTHTA =90,75%

Amodaoioape Vo KAVOUE KATIOLO TIELPAUATA YLlol VoL SOULE TIOLEG QTIO QUTEG TIOPEXOUV TEALKA TNV
nieploootepn TAnpodopia. ApXLKA, KAVAE TIEPALATA XWPIC va KpaTdpe mAnpodopia yLo oOAOKANPES
TIG AEKTLKEG LOVASEC, OAAA LOVO YLa TLG 3 KATAANREELS, OTWG dOVETOL OTO TTOPOKATW OXAKAL:

CURRENT WORD NEX_T’ WORD
K <
Ending 1 Ending 3 Ending 1
Ending 2 Endling 2

LENGTH HAS APOSTROPHE

HAS DIGIT HAS DOT HAS COMMA
HAS LATIN CHARACTER
OPOOTHTA = 90,52%

MapatnpoUue OTL n opBoTNTA pelwBNKe TOAU Alyo, katd 0,23%, dpa ol L8LoTNTeG apdlonuiag yla
0AOKANPEC TIG Aé€eLg Sev pag Sivouv moAAN mAnpodopia.

EMELTa, KAVOUE TEPAUATA KPATWVTOG HOVO TIG LOLoTNTeG apdlonpiog oAOKANpwY twv Aé€ewv Kat
TWV KATAAREEWY TPLWY XAPAKTPWY, OMWG PalVETAL OTO TTAPAKATW O



CURRENT WORD NEXT WORD
Word «———— Word <

Ending 3 ER Ending 3

ez 2 Ep g2
LENGTH HAS APOSTROPHE
HAS DIGIT HAS DOT HAS COMMA

HAS LATIN CHARACTER

OPOOTHTA = 88,86%

BAémoupe OTL n opBotnTa €xel puelwbel katd 1,89%, Gpa oL KATAANEELG EVOG KAl SU0 XOPOAKTHPWY

pog mpoodépouv mAnpodopia.

2TN OUVEXELD, KAVAE TIELPAUATA KPATWVTAS LOVO TG LOLOTNTEG apdLonpiog oAOKANpwY Twv Aé€ewy
KoL TwV KataAnéewv 800 XapoKTNpwy, ONwWG GaIVETOL OTO TOPAKATW OXAUAL:

CURRENT WORD NEXT WORD
Word «———— Word <

ES <1

Endling 2 Ending 2
LENGTH HAS APOSTROPHE
HAS DIGIT HAS DOT HAS COMMA

HAS LATIN CHARACTER

OPOOTHTA = 88,79%

BAémoupe OtL n opBoTNTA €xel puelwBel kKatd 1,96%, dapa oL KATAANEELS EVOG KOl TPLWV XOPOKTHPWY
pog mpoodépouv mAnpodopia.



TEAOG, KAVOLE TIELPAPOTO KPATWVTAC HOVO TLG LBLOTNTEC apdLlonuiog oAOKANpwY TwV AEEEWV Kal TwV
KataAngewv evog xapaktnpa, Onweg GpaiveTal 0To MAPAKATW CXNUa:

CURRENT WORD NEXT WORD
Werd <— — [ Werd < — | —

Ending 1 % 3 Ending1 ‘

LENGTH HAS APOSTROPHE

HAS DIGIT HAS DOT HAS COMMA

HAS LATIN CHARACTER

OPOOTHTA = 87,13%

BAémoupe OTL n opBotnTa £xel HelwBel kata 3,62%, apa oL KATAANEELG SUO KOL TPLWV XOPOKTHPWY
poc mpoodépouv apketr Anpodopia.

Amo OAa TO MOPATIAVW TELPAPATA, KATAANEQUE OTO CUUTIEPACHA OTL TIG TILO XPNOLUEG TAnpodopleg
TI¢ MpoodEpouv oL BLoTNTEG apdlonuiag mou adopoulv TIC TPelg KATaAREelg KABs AEENG Kol TNC
EMOUEVNAG TNG.

ITn ouvéxela, okedtAKape OTL Ba ATAV KOAO va KATaAGBOULE OO GNUAVTIKA £lval n yvwaon tng
enoOpevng Aé€ne. Kavape, Aowndv, nelpdpata Bewpwvtag OTL elval yvwotn n (cwotr) katnyopla otnv
omola avrkel n emdpevn A&En. Xtn Bon twv LWBLOTATWY apdlonuiag, EXOUHE Ta TV WBLOTNTA TNG
OWOTNAC Katnyopilag Ue Twn 1 Kal TG umoAowneg W6Lotnteg pe T 0. Na mapadslypa, otav n
EMOUEVN AEEN QVAKEL OTNV KATNYOoplol «OUGCLOOTIKO», OL LOLOTNTEG apudlonpiag yio oAOkAnpn tnv
€MOMEVN AEEN KaL yLa TLG TPELG KATAANEELG TNG elvat:

isVerb=0, isAdverb=0, isArticle=0, isAdjective=0, isNoun=1, isConjunction=0, isNumber=0,
isPunctuation=0, isParticle=0, isPronoun=0, isOther=0, isPreposition=0

APXIKA, QTITAQ OVTLKOTOOTACAUE TIG OLOTNTEG audLonpiog ylia oAOKANpn TNV emopevn AEEN Kol TLG
TPELG KATAAAEELG TNG UE TIG OWOTEC TIUES, OTIWE GALVETAL OTO TTAPAKATW CXIHOL:



CURRENT WORD KNOWN NEXT WORD

Weore < T Right Word Ambitag é""j;’?/“
~——— - /

Ending 1 Ending 3 —

Right Ending 1 Ambitag

‘ Right Ending 3
J Ambitag

Ending 2
Right Ending 2 Ambitag

LENGTH HAS APOSTROPHE

HAS DIGIT HAS DOT HAS COMMA
HAS LATIN CHARACTER

OPOOTHTA = 90,91%

H opBotnta auv€nbnke katd mMoAU pkpd mooootd (0,16%). Ev TouTtolg mapatnprioape OTL 0’ auTh TV
Teplntwon €XoUupe ouolaoTKA enavaAnyn mAnpodopliag, katt mou dev eival emBupnto. Etol,
KOTOPYNOAUE TLG LOLOTNTEG TTOU adopolV TIG KATAANEELG KOl KPATACALE LOVO €KELVEC TTOU alpopouv
O0AOKANPN TNV EMOUEVN YVWOTN AEEN.

CURRENT WORD KNOWN NEXT WORD
Weore <— -

Encing 1 Ending 3

Ending 2 _ .
Right Word Ambitag

LENGTH HAS APOSTROPHE

HAS DIGIT HAS DOT HAS COMMA
HAS LATIN CHARACTER
OPOOTHTA = 91,07 %

Metd amod TG mapandvw aMayEég, mapatnpsital avénon tng opbotnta katd 0,32%. AUt pag
Selyvel OTL To va elpoote clyoupol yla Tnv Katnyopia TG eMOMEVNG AEENG LAC TTPpoodEPEL KAmoLa
mAnpodopia, xwpic Opw va aAAalel SpapATIKA TLG ETUSOCELG TOU GUOTHUOTOG.

MéxplL edw, Aoumov, €xoupe KatoAnéel os éva cvotnua mou efetdlel mAnpodopieg HOVO yla thv
TPEXouoa AEKTIKN HOVASA KAl TNV EMOUEVH TNG, KABwWE emiong Kat éva Ae€lko e AEEeL TTOU pmtopouv



va OVAKOUV POVo ot pio katnyopia (evotnta 2.4). Mo va PEATLWOOUUE OKOUA TIEQLOCOTEPO TO
anoteAéopatd pag, anodacicape va Solpe ta mapadeiypoata aflohoynong ekeiva, Ta omola to
cuoTnUa Katatdoosl AavOaouéva. Ekel, mapatnprioape otL moAa mapadeiypata eknaideuong mou
avAkav otnv Kotnyopia «dpBpo» eixav koatatayel otnv KOTNyopia «avIwvUpia» Kol To avtiBeto.
Anodaocicape va eKUETAAAEUTOUE TO YEYOVOGS OTL cuvnBwg To apBpo akolouBeital amnod enibeta f
OUCLOOTLKA, EVW Ol QVIWVUHIEG akoAouBolvtal amé prnuota. ETol, MpooBéocape TOUG KAVOVEG
S16pBwong Aabwv tng evotntag 2.4. Emiong, KAVOUE TIG TOPAKATW Ttapadoxég mou adopolv TNV
Katnyopia «oplOUnTLKO»:

e OuAéelg mou apyilouv amo aplBuod, avrKouv TAVTA oTNV Kathyopia «aplBuntiko».
Ma napddetypa, ot AE€eLg «3™, «2%», «12°°» avAKOLV OTNV Katnyopia «aplOunTko»

e O\ ta adplota apbpa emiong KATATACOOVTOL OTNV KATNyopia «oplOUNTIKO».
Mo mapadelypa, ol AEEELG «EVaG», Uiy, ULOC», «EVavy» Kal GAAEC, avhnKouv TAEoOV oThv
Katnyopla aplBuntiko.

Me T mapanavw aAlayég, metuxape opBotnta 90,82% oto ouvolo afloAdoynong.

Emiong, dlepeuvwvtag Ta AABn TOU GUOTAUATOG, TTAPATNPHOAUE OTL LEYAAO TTOCOOTO A£€EwV TTOU
€xouv kartoatayel AavBaouéva Pplokovtav otnv katnyopla «dMo». EmMedr n katnyopia auth
miepléxel €éveg Ag€elc, oLUPoAa Kol akpwvUpla, eivol SUOKOAO va avayvwplotolv omd Tov
taflvountn Kol Kavape tTnv moapadoxn ott ev umoloyilovtal otnv cuvoAlky opBotnTa, WOTE va
alohoynooupe to cuotnpa o Sikata. Ayvorncape, SnAadn, Kotd Tov UTIOAOYLOUO TG opBoTNTag
TIC Aé€elc mou Katatdfape owotd otnv Kotnyopia «AAO» KABWG Kol OUTEC TIOU TIPOYUATIKA
QVAKOUV oTnV Katnyopila autr. TeAlkd, n opBotnta mou metuxaivoupe (oto cUvolo afloAdynong)
META amo tnv mapandavw nopadoxn ¢tavel to 92%.

3.3 lepauata ue To EKTETAUEVO CUVOAO KATNYOPLWV

AvtioTolya melpapoata £yvov UE TO EKTETAUEVO CUVOAO KATNYOPLWY, UE TO OToio GTACAUE TEALKA Va
géxoupe opBotnta 81,56% oto cuvoho afloAoynong. Avil ywa 12, xpnowdomoloUpe twpa 170
Katnyopleg mou pag Sivouv MoAU meplocotepeg MANPodopieg yia KaBe Aektikr povada. Ot TIOAAEG
Kotnyopieg, Opwe, odnynoav svAoya og XapnAdtepo mMocooTtd 0pBATNTOC, CUYKPLVOUEVO LE EKELVO
Tou PBaocikol cuvohou Katnyoplwv: odnynoav, €miong, o€ avfnon Tou XPOVoU €KTEAEONG KOL TNG
MVAKNG TTou XPeLaleTal yia va ekmotdeutel To ouotnuo.

Zekwnoape and eva cvotnua pe Ae€lko (evotnta 2.4) Kol TIG TapaKATw SLOTNTEC:

I610TNTEC apdlonuiag Tng AEKTIKAG LovAdag

I616TNTeC apdlonuiag Tng KatdAngng evog xapaktnpa tng AEKTLKAC Hovadag
I610TNTEC apdlonuiag Tng KatdAngng SUo XapakTAPWV TNG AEKTLKAG LOVASAC
I610TNTEC apdLlonuiag TS KATAANENG TPLWV XAPAKTAPWY TNG AEKTLKNG LovASaG
MnKog TG AeKTIKNG pLovadag (aptOpdg xapaktipwv)

Yrapén amootpodou otn AeKTIKA povada

NouhkwnNR

Yrapén aplOunTikol XapakTipo otn AEKTIK Lovada



8. 'Ymapén teAeiag otn AEKTIKN povada

9. 'Ymap&n KOUUATOC OTN AEKTIKN povada

10. 'Ymapén Aatvikol xopaKktnpa otn AeKTIKA povada

11. 1816tNnTeg apdlonpiog TG EMOUEVNG AEKTIKAG ovadag

12. 1816tNnTeg apdlonuiog TG KATAAnEng evog XapakTApa TG EMOUEVNG AEKTLKAG LOVASaC

13. 1816tNnTeg apdlonuiog g KatdaAnéng U0 XaPAKTAPWY TNG EMOUEVNG AEKTIKAC LOVASAC

14. 1810tNnTeg apdLonpiag TG KATAANENG TPLWV XOPOKTPWY TNG EMOMEVNG AEKTLKAG LOVASAG

15. 1816tNnTeg apdlonulog Tng mponyou eV AEKTLKN G Hovadag

16. 1810tNTEC apdLonpiog TG KATAANENG EVOG XOPAKTHPA TNG TIPONYOUEVNG AEKTLKNG LOVASAC

17. I816tnteg audlonuiag Tng KataAngng U0 XAPAKTPWV TNG TIPONYOUUEVNC AEKTIKNG Hovadag

18. 1810tNTeg audlonuiag Tng KATAANENG TPLWV XOAPOKTHPWV TNG TPONYOUUEVNG AEKTLKNG
povadag

19. I616tNTEG audlonuiag Tng mpo-mponyoUeEVNG AEKTIKNG LovASag

20. 1816tnTeg audlonuiag tng KatdAnéng evog XapaKInpa TNG TPO-TIPONYOUUEVNG AEKTLKAC
povadag

21. 160tnTeg apdlonuiag tng kataAnénc dVo XapPOKTAPWVY TNG TIPO-TIPONYOUMEVNG AEKTIKAG
povadag

22. 1610tnTeg apdlonuiag tng KATAANENG TEWWV XOPOKTAPWY TNG TPO-TIPONYOUUEVNG AEKTIKAG
povadag

Me auTd To GUCTNUA, TIOU XPNOLLOTIOLOUOE LOLOTNTEC apdLonUiog yia 2 AEEELS TTPLV TNV TPEXOUOQ KOl
pLa Aé€N peta, metuxape opBotnta 81,53%. Eva onuavtiko mpoBAnua, Opwe, ATav O0TL 0 XpOVoG Tou
xpewalotav ywa tnv ekmaibevon kat tnv afloAdynon ToOU CUCTAMOTOC NTAV TIOAU HEYANOG, UE
QTTOTEAEOHA VA LNV UTTOPOUUE VO SNULOUPYHCOUUE KAUTIUAEG puadnong. Ot botnteg audlonuiog
elval téoec 60s¢ kol oL mBavég katnyopieg, 170 ouvolikd. EToL, XPNOLLOTOWWVTOC LOLOTNTEG
apdlonuiag yla tnv TpEXouca, TNV EMOWEV, TNV TPONYOUEVN KAL TNV TPO-TIPONYOUUEVH AEKTIKN
povada, Kabwg Kal TLG TPELG TBAVEG KATAANEELS TouC, Xpelaldpaote (pall pe Tig umoAouneg) 2.720
L8LOTNTEG, TTOU oUVOUOTIOUEVEC e TOV 0plOUO Twv Mopadelypdtwy eknaidevong (23.675) odnyouv
gUAOYA OE HIKPR TOXUTNTA €KTEAEONC KOl UEYAAEG OMALTAOELS UVAMNG. MO OUYKEKPLUEVA, OL
OMALTOULEVOL XPOVOL ATAV:

e Exmaidevon (og 23.675 napadeilypata eknaideuong): mepimou 21.345 SsutepoOlenta.
e  Tafwounon (7.878 mapadeiypata afloAdynoncg): 560,32 dsutepoAemta.
e AfloAdynon (umoAoylopog tng opBotntag): 0,36 SsutepdAenta.

MPOKelEVOU VA LELWOOULE TO XpOvo ekmaideuong kat taflvounong, amodacicape vo KAVOUUE
emloyry Slothtwy. Xpnowomowjoape 0 Weka®  yo v uroloyicoupe tO AOyo KEPSOUC
nmAnpodopiag (Information Gain Ratio) tng kABe WBLOTNTAG KAl KpATHOAUE HLOVo ekelveg (1.326 amno
TI¢ 2.720) movu eixav képdog mAnpodopiag peyalltepo tou pundevog. Map’ 6Aa autd, o xpdvog dev
BeATlwOnKe apKeTd, onoTe N LOEA eyKATOAEIDONKE.

Ot oAAOYEG TTOU KAVOUE OTO oUOTNUA TIOU XPNOLUOTOLEL To Baolkd GUVOAO KATNYOPLWV KATA TN
SlLOpKELA TWV TEPAPATWY Kol £6woav KOAUTEPA amoTeA£oUOTa, €yvav KOl OTO OUOTNUA TIOU

2 BA. http://www.cs.waikato.ac.nz/ml/weka/.
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XPNOLOTIOLEL TO EKTETAUEVO GUVOAO. ETOL, XpNOLUIOTIOLNOOUE KOl €6W TLG TTAPOKATW TTAPASOXEG TTIOU
adopoUlv TNV Katnyopia «aplOunTikO»:

e OU Aé€elc mou apyxilouv pe aplOunTk6 Yndio, aviakouv mAVTA OTNV Kathnyopio
«aPLOUNTIKOY.
o OAa ta adplota apBpa MioNG KOATATACOOVTOL TNV KATNyopia « aplOUNnTLKO».

Me Tt mapadoxég autég metuyape opBotnta 81,56%, dla oxedov HE TO oUOTNUA XWPILG TIG
TAPANAvw Napadoxec. Mo To cUOTNUA AUTO, UTTOAOYLOOUE TIG KAUTUAEG LABNOoNG o OXEon e TO
cuoTNUA TNG PonyoUpevng epyaciag (Nammag, 2008) Kal TG KOUMUAEG ODAAUOTOG. ITIC KOUTTUAEG
pHaBnonc deixvoupe Kal Ta avtiotolya Slaothpata epniotoolvng 95%.

20YyKPLON TAALWV KOl VEWV OAITOTEAEGUATWV
100%

90%

/ = = = B
70%

60% 1

: /
=
5 0% / Néa
(<>} .
8- 40% anoteAeopaTa
/ 81,555%
30% / MaAwa
20% anoteAéopota
10% / 77,46%
(o]
}
0% +—=

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Zwpa Eknaidevong (%)

IxAMa 3.3.1 ZUYKPLTIKEG KAUTTUAEG LAOnong mMaAaLloU Kol VEOU GUOTHLLOTOG LE TO EKTETOUEVO GUVOAO KOTHYOPLWV.
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Ixnua 3.3.2 KapunvAeg 6pAALOTOG CUCTAOTOG EKTETAUEVOU CUVOAOU KOTNYOPLWV.
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Ixfipa 3.3.3 Mey£0uvon KOUMUANG 6 AALOTOG CUCTHLOTOG EKTETAUEVOU CUVOAOU KOTNYOPLWV




OL KaumUAeg padnong Seixvouv OTL To cUCTNUA UaG EETTEPVAEL TO TTPONyoUUEVOo cuotnua (Manmnag,
2008) metuyxaivovtag opBotnta uPnAdtepn katd 4,01% kat n dadopd autr elvol OTATIOTKA
ONUAVTLKA OMwG daivetal amd Ta SLUoTH AT EPNLETOCUVNG.

‘Ooov adopd TIg KOUMUAEG 0DAALATOG, TTAPATNPOULE OTL Kal ol U0 £xouv oXedov yivel opl{OVTLEG,
gvw N amootoon Hetafl TOug €ival apKeTd PeyaAn. Auto Selyvel OTL n MPOCONKN TEPLOCOTEPWVY
napadelypdtwy eknaibevong paAlov dev Ba Bonboloes. Evdexopévwe Ba Bonbolos n KaAUtepn
erhoyn 1 e€aywyn Wlottwv (m.x. pe Principal Components Analysis), Opwg Sev uTtpXe XPOVOC yla
va yivel auto otn Sldpkela Tng epyaciod.



Kegpaialo 4:

EniAoyoc

4.1 Avaokomnon

H epyaoia autr gixe wg otoxo tn dnuloupyia evog BEATIWHEVOU CUOTNLOTOG EMLONUEIWONG LEPWV
Tou Adyou yLa tnv eAAnvikn yAwaoa. Onwg Gavnke Kal oTa mponyoupeva KeDAAaLla, 0 0TOX0G 0UTOS
EMUTEVXONKE KOL TO KALVOUPLO CUOTNUA TIETUXAIVEL APKETA KOAUTEPA QTMOTEAECUOTO TOOO [E TO
Baolkd oUVOAO KATNYOPLWY OCO KoL LLE TO EKTETAPEVO, CUYKPLVOUEVO LE TO TPpONYyoULEVO cUOTNUO
nou eixe emniong avamntuxBel and tv Ouada Enefepyaociag Quoikng NMwooag tou OMNA (Mammndg,
2008). To véo cuoTnua XPNOLUOTOLEL SLadOopPeTIKO aAyoplBuo padnong (tafwvountry Méylotng
Evtporiag) and ekeivov Tou mponyoupevou cuotiuatog (k-NN) kot dtadopetikd ocUVoAro LELOTATWV.
T£AOG, TO VEO CUOTNUA TIOPEXEL TIPOYPOUUOTLIOTIK Stemadn (API), mou teukoAUVEL TN XpHoN TOU O€
UEYAAUTEPQ CUCTAATA.

4.2 MeAAOVTIKEG EMEKTAOTELS

Y€ pla EMOWEVN epyacio Ba ATav okomLpo va ipootebei oto véo cloTnua ypadikn Slemadr xpnotn,
apopoLla Ue eKelvn TIOU UTHPXE oTo mponyouuevo cuotnua (Mammnadg, 2008). Emiong, 6a nrav
UAAAOV OKOTILHO VO KATAOKEUAOTOUV TIEPLOCOTEPA SESOUEVA EKMALSEVONG yla TNV epimTwon Omou
XPNOLUOTIOLElTOL TO BOOIKO OUVOAO KOTNyoplwv, evOEXOUEVWE Xphnoluomolwvtag peBodoug
EVEPYNTIKAG HABNoNg, mapOpoleg He ekelveg¢ Tou TponyoUpevou cuotnuatog (Mammag, 2008).
Akoun, Ba Ntav okomo va Sokiaotolv pEBodol e€aywyng olvBeTwy (Kal Alyotepwv) SLOTATWY
(m.x. Principal Components Analysis), (Slaitepa Otav XPNOLUOTOLEITAL TO €EKTETAPEVO GUVOAO
KOTNYOPLWV.



[Mapaptnua A:

I610TtnTES auplonuiag yia to Baociko cUvoio
KQTNYopLwv

e isVerb: to mooootd eudavicewv TNG AEKTIKAG HOVASAG TTOU QVAKOUV OThV Katnyopio
«pnua» ota mapadelypata ekmaldevong.

e isAdverb: to mooootd eudavicewv NG AEKTIKAE Hovadag TOU AVAKOUV OTnV Kathnyopia
«eMippnua» ota mapadelypata ekmaidevong.

e isArticle: To mooootd eudavicewv TNG AEKTIKAG HOVASAC TTOU AVKOUV OTNV Katnyoplo
«apBpo» ota mapadeiypata eknaidsvonc.

e isAdjective: To Moo00TO eudavicswv TNG AEKTIKAG LovASAG TTIOU OVAKOUV OTNV Katnyopia
«eniBeto» ota moapadeiypara eknaidevong.

e isNoun: to mMooooTO eudavicewv TNG AEKTIKAC HOVASAC TIOU QVAKOUV OTnV Kathyopio
«OUCLACTIKO» ota mapadeiypata eknaibeuonc.

e isConjunction: To mocooto epdaviocewv TG AeKTIKAC LOVASAC TOU aVKOUV aTNnV Kathyopia
«oUvdeopoc» ota mapadeiypata eknaibevong.

e isNumber: 0 M0000TO €UPAVICEWY TNG AEKTIKNC HOVASAG TTOU AVAKOUV OTNV Katnyopio
«aplOuNTIKO» ota napadeiypata eknaibevonc.

e isPunctuation: To T0000TO eudavicewV TNG AEKTIKAG LOVASAG TTOU OV KOUV 0TV KaTnyopia
«onuelo otiEng» ota napadeilypota eknaidevong.

e isParticle: To moocootd eudavVicEWV TNG AEKTIKNAG HOVASAG TIOU QVIKOUV OTNnV Katnyopia
«UOplo» ota mapadeiypata eknaibevonc.

e isPronoun: 1o Mo000Td €gUdAVIOEWVY TNG AEKTIKNG HOVASOC TIOU AVIKOUV OTNV Katnyopia
«apBpo» ota mopadeiypata eknaibsvonc.

e isOther: 10 mooootd eudavicewv TNG AEKTIKAC HOvVASAG TTOU OVAKOUV OTNV Kathyopla
«aM\o» ota mopadeiypata eknaibevonc.

e isPreposition: T0 mToc0o0TO gudavicewy TNG AEKTLKAE LOVASOC TTOU AVAKOUV 0TV Kathyopio
«mpb6Beon» ota napadeiypata eknaidsuonc.



[Tapaptnua B:

ZUYKEVTPWTIKOC TIVAKAC ATTOTEAECUATWY UE TO
Baciko 6UVoAo KATNYoPLWV

210 MOPOKATW CUCTHHOTA, OL LBLOTNTEC apdLonpiag amoTteAoUVTaL Ao WBLOTNTEC yia OAOKANPN TN
AEEN Kal TIC TPELG KATAAREELS TNG, EKTOC av avadEpeTal KATL SladopeTiko. Eniong, og o6Aa ta
OUOTAMOTO CUUTEPIAAUBAVOVTOL OL LBLOTNTEG € UAKOG TNG AEKTLKAG povadag (aplOpog
XOPAKTAPWV)», «UTIAPEN amooTtpOdou oTn AeKTLKNA povaday, «Umapén aplBunTIKoU 0T AEKTIKN
povaday, «umapén teAelag otn AEKTIKN HovaAda», «UTIaPEN KOUUATOG OTN AEKTLKN LovASa» Kol
«OTapEn AQTLVLKOU XOpaKTPA 0TN AEKTIKN LOVAda», EKTOG av avadEpetat KATL SLadopeTIKO.

ITvotypa 0pOonTa 6T 0pBoTTQA O€ Ccross
TMapadelypata validation
a&loAoynong
Zuotnua pe Boolean W816tnteg 89,43% --

apdlonpiog yia tnv tpéxovca

A£€n, TNV EMOUEVN, TNV

T(PONYOUHEVN KL TV TTPO

TLPONYOUHEVN, XWpPig AloTta

Z0otnua pe Boolean Wb1otnteg 88,59% -
apdlonpiog yia tnv tpExovoa

AEEN, TNV EMOMEVN, TNV

TLPONYOUHEVN KOL TNV (PO

TtPONYoUHEVN, XWPi¢ AloTta Kat

TO MAKOG TNG TPEXOUOOG A£ENG

KOLVOVLKOTTOLNHEVO

Z0otnpa pe Boolean 1810tnteg 88,57% -
apdlonpiog yia tnv tpéxouvca

A£€n, TNV EMOUEVN, TNV

T(PONYOUHEVN KL TV TTPO

TLPONYOUHEVN, XWpPig AloTa,

XWPILG TO LAKOG TNG TPEXOUCOG

Aggng

ZUoTNUA KE LBLOTNTEG 89,77% 89,87%
apdlonpiog yia tnv tpéxovca

A£€n, TNV EMOUEVN, TNV

T(PONYOUHEVN KoL TV PO

TLPONYOUHEVN, XWpPig AloTta

Z0oTNHA ME LBLOTNTEG 88,19% --
audlonpiag yua Tnv tpEYouca

A£€n, TNV EMOUEVN, TNV

TLPONYOUHEVN KOLL TNV TIPO

TLPONYOUHEVN, XWPig AloTta Kat




TO MNKOG TG TPEXOUOOG AEENG
KOLVOVLKOTIOLNUEVO

Z0otnUO ME LBLOTNTEC
apdlonpiog yia tnv tpéxovoa
A£EnN, TNV EMOMEVN, TNV
TLPONYOUHEVN KL TNV IIPO
TPONYoUHEVN, XWpPig Aiota,
XWPLG TO LAKOG TNG TPEXOUOOG
Agéng

Z0oTNHA ME LBLOTNTES
apdlonpiog yia tnv tpéxovca
A£€n, TNV EMOUEVN, TNV
TLPONYOUHEVN KOLL TNV TIPO
TLPONYOUHEVN, LE AloTa
T0oTNHA PE LBLOTNTEC
apdlonpiog yia tnv tpéXovca
A£€n, TNV EMOUEVN, TNV
UEBEMOEVN, TNV AEEN HETA TNV

MEBEMOUEVN, TRV MPONYOUMEVN,

TNV PO TPONYOUHEVN KL Th
A£EN mpLv TV PO
TtPonyouHevn, He Alota
Z0oTNHA ME LOLOTNTES
apdlonpiog yia tnv tpéxouvca
A£€n, TNV EMOEVN KOl TNV
TLPOoNyoupevn UE AloTa
Z0oTnUO ME LBLOTNTEC
apdlonpiog yia tnv tpéxouvca
A£€n, TNV EMOUEVN, TNV
UEBEMAEVN, TNV MPONYOUEVN
KOLL TV T(PO TTPONYOULLEVN, LE
Alota

Z0oTNHA ME LBLOTNTEG
apdlonpiog yia tnv tpéxovca
A£€N Kall TRV TPONYOUHEVN, ME
Aiota

TOoTNUA PE LBLOTNTEC
apdlonpiog yia tnv tpéXovca
A£EN Ko TRV EMOMEVN, ME AloTa
Z0oTNA ME LBLOTNTES

apdronpiog(xwpig TG LdLoTNTEG

nou adopouv o0AGKAnpn TN

A£€n) yia TV TpEXouca AEEN Kat

TNV ENOMEVN, UE AloTa
Z0oTNHA KE LBLOTNTEG

apdronpiog(xwpig Tig LdLoTNTEG

nou adopouv TV KataAnén
€VOG KoL U0 XOPAKTAPWVY TNG
A£ENG) yia tnv Tpéxouoa AE€n
KOWL TNV EMOMEVR, € AioTa
ZOoTNHA ME LBLOTNTEG

88,21%

89,46%

90,75%

90,52%

88,86%

88,79%

89,11%

90,23%

89,39%

87,63%

90,56%




apdronpiog(xwpig Tg LdLoTNTEG
Tiou adopouv TRV KatdAnén
€VOG KOLL TPLWV XOPOKTHPWV THG
A£€ENG) yia tnv tpéxouoa Aé€n
KOWL TNV EMOMEVN, UE AioTa
Z0otnUO ME LBLOTNTEC
apdonpiog(xwpeig Tig LdLotnTeg
mou adpopouv TNV KatdAnén duo
KOLL TPLWV XOLPOKTHPWV TNG
A£ENG) yia tnv Tpéxouca AEEn
KOIL TNV EMOUEVN, e AloTa
Z0oTNHA ME LBLOTNTES
apdlonpiog yia tnv tpéxovca
A£€n, L€ YVWOTN TNV EMOMEVN
A£€n, e Aiota

T0oTNHA PE LBLOTNTEC
apdlonpiog yia tnv tpéXovca
A£€n, L€ YVWOTH TNV EMOUEVN
AEEN(XwPLG TIG LBLATNTEG IOV
adopouv T KataAngeLg), pe
Aiota

Z0oTNHA ME LOLOTNTES
apdlonpiog yia tnv tpéxouvca
A£€€n Kal TV EMOUEVN, e AloTa
Kot EAeyX0 TwV ApOpwv Kal Twv
OVTWVUULWV HETA TV
agloAoynon

Z0oTNUO ME LBLOTNTEC
apdlonpiog yia tnv tpéXovca
A£€n Kal TV EMOUEVN, HE AioTa,
£€\ey)0 TWV APOPWV KoL TWV
OVTWVULLWV HETA TNV
afloAoynon Ko n katnyopia
«@A\o» 6ev AapBaveton v’
oYV otn ouvoAki opBoTnTA

87,13%

90,91%

91,07%

90,82%

92,71%
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3 BA. ko ™ BLBAloypadio TwV TPLWV MPONYOUUEVWV EPYACLWV.



