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EYXAPIXTIEX

AOnva, 2012-2021
ExOeon, avti euyapiotiav!

To KouudtL Twv eUYAPLOTIWV EVaL TO onuUelo eKEVo kKaBs SO0UAELAS, OTTOV UTTOPEL
KATTOLOG VA YpAPEL O TTPOOWTTO TPWTO KAl UE TPOTIO EAEVOepo. ETatL, auth) T popda,
oV VIwOw va €xw mapel To SIKO Uov, mpoowmiko Ppafeio Oscar, eMAEyw TO
KOUUATL QuTO va Exel pop@n) €ékBeong, dSnAadn va sivat éva eAevBepo keiuevo, ulag
Kal ovolaotika mpokeital yia €kOeon, Sndadn evbela éxppaon ocvvaioOnpuatwv!
Ipokeital yia T SIkn) pov mpoowiky EkBeon, Aotmov, kat ue Ti¢ Vo avTég évvoleg!
Emidiwxovtag auto va eivat yviolo, kat oTnV TPooTadeld Hov VA ATOTUTTWOW 000
KaAUTEpa yiveTal To TTAXIOL0 uéoa 0TO OTOI(0 TTPAYUATOTIOLE(TAL ) SOVAELG
authg NG SLaTPLPng, Sev MEPIUEVW VA 0AOKANPWOW TNV Epyacia Uov yla va
ovvtaéw auto 1o keiuevo. To ypapw oxedov mapdAAnda ta tedevtaia xpovia, o

KaOe evkaipia, ue kaOe apoput], HoTe KaOs oKEYN va ouVOSeVETAL aTTO TNV aioBnon

¢ oTLyprig!

2T0 Huado uov, to TEPLEYOUEVO TNG SlaTpLPfns uov elval amotéleoua SovAsiag
XPOVwYV, elval amooTayua SLadpours Tov, 0TNV TPAYUATIKOTNTA, EXELAPETNPLa oTA
TPWTA HOU @OLTNTIKG xpovia (2003-2008). Kata ovvémeia, éekivavras va
KATaypaQw TNV TEPLYNo U0V OTOV KOOUO THG AKAOSNUAIKIC UEAETNGL, SV umopw
mapd va avapepBd otovs akadnuaikois puov Sackdiovg MavoAn Fepyatoovin
kat Xpnoto ManabOsodwpov (us adpafntiky osipd), uéAn kat the TPLUEAOUG
Zvufovievtikng Emitpomric g mapovoag Statpifrc, apov eivat amo Tous mTpwToug
OV ovvavtnoa o€ auti) T dtadpoun). Oa nOeda, Aotmov, va ekppdow TNV EKTIUNOT
UOU KATAPYAS TIPOS E0AC, AYATNTOL SAGKAAOL, YL THV CUVELOPOPA 0A¢ O QUTH
N SLaTpLfn, aAAd Kal yla Ta EMOTHUOVIKNG, KAl OXL UOVO, pUoNS epediouata mov
mpa péoa amo Ta pabnuata oag! Me agpopun auvtd, avtiAnEOnka Tnv
PBipAoOnkovouia kat TV apyelovouia w¢ EVVOLEG EVPUTEPES, OUVWVUUES TNG
Slayeipiong mAnpopopliag, omov kat Omws autry ovvavtatal OL epyacie mov

TPAYUATOTIONOA OTO TAXIOLO0 TwV UABNUATWY 0ag, SIEVpUVaY TA EVOLAPEPOVTH

1 Oa kdvw KATIOLES EKPPATTIKES AVOALPETIES.
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UOU, YEYOVOS TIOU OGUVELAAE OTO Va PTaow onuepa £6w. Kat mov eival To «£60»;
Ziyovpa tovAddyiotov éva Briua o TEPA amo AUTO MOV ElXA OTO UVAAO UOVU OTAV

Eexivnoa tig omovdég pov!

Hapaiinia, éexwplota kat eéioov Ospud, Oédw va ekPPAoTW Kal yia@ thv
smPAémovoa avtic TG Statpifs, dackdla uov ogia (Xtduov). 'a tnv
otopia, xwplc va €Exovue TPONYOUUEVWS YVWPLOTEL 0TO TAaIOL0 KATOLOU
UaONUATOS 1) TIPOOWTILKE, TNV TPOOEYyLloa PAEMOVTAC TWS TO YVWOTIKO TNG
QVTIKELUEVO OVYYEVEVEL UE TA EVOLAPEPOVTA UOU. MAALOTQ, KATTWS TAVTIOTNKA TTOV
0TO LLoypapiko tng EfAema va €xel ovvoVAoEL TIC BewpPnTIKEG UE TIC OETIKES
EMOTNUES, KaOwS EAKUOVV KL euéva e€loov n yAwooa kat Ta paOnuatikd - yia va to
Tw ue éva amio oxnua. Etol &skivnoe n ovvepyaoia uag, mov eixe oav mpwTo
amotéleoua va vmootnpiéw pta SITAWUATIKY UETATITUXIAKY EPYAOiA APTIA KAl
gapetika evéiagpépovoal Me tnv evkaipia, OEAw va ekppaow kaL 6w TN Yapd LUov
Yla QUTH TNV TO0O0 WPLUN VI EUEVA SOVAELX TTOV Kavaue ekeivn TV meplodo (2010),
Utag kal autr] n SOVAELd AMOTEAETE TEAIKWG £V AKOUX OKAAOTIATL TIPLV 1) YIX THV
mpayuatomoinon T mapovoas Satpifng. Voo ki av Oédw va amoplyw TIS
«euyaplotisoy, Xopla, oc svyapiotw! Evyapiotd S10Ti, ota udtia pov, autij n
Slatplfn w¢ akadnuaikd movnua eivar oav kaAlteyvikny dSnutovpyia. Eivat auto
oV elva, eMELST) OVYKEKPLUEVOL avBpwToL SoUAEYav uall T CUYKEKPLUEVT XPOVIKT]
mEPL0S0 VTTO TIG OUYKEKPLUEVES ovvOnkeg! Ta ypovia SovAsvovue amo amdotaon,
KQL QUTO EVIOTE AMOTEAEL AVATIOPEVKTO EUTIOSLO OTNV ETMKOIVWVIA TPAKTLKE, XWPLC,
OUWC, V& ATTOTEAEL EUTTOSL0 OTNV ETIIKOIWVWVIA ovolaoTika! Zo@lia, 0 GUULOVAEVTIKOG
00V POA0G, ) TOVWON Tov NOLKOU, N TAVTA EVSIAOETN KAl YEUXTN EVEPYELX PWVT] GOV
KQlL 1 OLyovpLd 60V TTPOG TO TPOCWTO U0V Katl TH SOVAELA UG, E(Val TOOO TOAVTIUA
600 kat n PpAoypapia! H k. Etduov, otn Sidpkeia autric tn¢ Statpifrg, vmrpés
EMOTNUOVIKY Kat Yuyodoyikn pov muéida. Ot mapeuPacels TG mavta eVOTOYES,
kaipieg kat StapwTtiotikés! H atotodoéia tng aotelpeutn Kat akAovnTy, akoua Kat
OTLG SUOKOAES OTIYUES TS SOUAELAS KAl TG ovvepyaoiag uag! Bpiokw, woTooo, Tw¢
N MEYAAVTEPT OUVELGPOPE TN eivar ) kaBoS1ynot) ThE amé okomid maidaywyikr!
AAMwote, kat amo 0,TL katddafa, To (NTOUUEVO OTN SLAPKELA TNG EKTTOVNONG ULAS
SLéaKToptknG Statpifns - ylati oxt Kat otTo oyoAslo, okEPTOU®L TTAEOV - €lval o0

SaoKaAOC Va PWTI(EL TIC SIACTAVPWOELS TTOU CUVAVTE KATIOLOG, XL TO HOVOTIATL TTOU
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AlsakTtopikn AlatpLpn
Oa emiAééel. Zntovuevo elval va polpaletal TI§ YVWOELS Kal TNV TEPA TOV, OXL VA
UETASIOEL oTElpeG TANPOPOples. Kat To ONUAVTIKOTEPO, VA OE KAVEL VA VIWOELS

10166 Tov, oyt avtdéiog Tov. Xopla, evyaplotw yia 0Aa avta!

Oa NTav mapaiswpn va unv avaPépw 6w kar TNV Kupia kat Toug Kupioug
HpaxAn BapAdun, Katia-Anda Kepuavidov, Euuavouni Mapaykovdakn kat Miydin
Zoakdakn (ue adpafntiky oecpd). Ilpdkeitar yia Tou¢ akadnuaikovs mov
oAoxAnpwvovv v 7ueAn Eéetaotikn) EmiTpomy), kat Tovg omolovg, TNV wpa mov
Ypa@w, 6ev ToU¢ YVwpl{w TPOoWTIKA" KAl AUTO aKPLPWS TO YEYOVOS EVICYXVEL TN
XAPA U0V IOV SEYOVTAL VA CUUUETEYOVY 0TNV ETITPOTY), KaL yia To xpOvo TouS va
ueAetjoovv 1™ bovdetd pov. EUyouar n mapovoiaon tng Siatpific va

amodeyBel yoviuo é5apog yia ovintnon evliapépovoa yia oiovg!

Y& 10 TPOOWTLKO eMimEeS0, Oa 1OsAa va avapépw Toug YOVelS pov, Anuntpn kat
AOnva, kaBw ¢ ueyddwaoav tnv adep@n Uov KL EUEVA uaBaivovtag uag va EYOVUe tnv
EKTTALOEVON KAL TNV QUTOUOPPWOT PNAG OTNV LEPAPYXNON TWV TPOTEPALOTHTWV UG,
Kat TV (Ola oTiyun va eUAOTE KOWVWVIKA €ValoONTOTONUEVES, TOMTIKE
QAPUTVIOUEVES Kal TaEIKX OUVELONTOTOINUEVES. XTN OUVEXELQ, UXS TApEiyav TN
SuvatoTnTa va aoyoAnBovue «ETAYYEAUATIKA» UE TN HOPPWON KAL TN YVWOoN aTN
Slapkela Twv Pacikwv omovdwV pag, Ue THY évvola OTL TO TAVETLOTHULO KAL O,TL
OVVOEETAL UE AVTO NTAV 1) «SOVAELA» UAC, XWPIC Va xpeLd{ETAL VA UEPLUVOUUE OL (OLES
Yla Tov Blomoploud pag. Atobavoual TpovouLovxa Tov ETUXE Va EXOUUE QUTHV THV
TapPoxn Ao TOUS YOVEIC Uag, apov akplBws auty N «ETAYYEAURTIK» EVACYXOANOH
OV UTTOPECA VA EXW UE TN YVWOT), QUTH] EVAL TTOV ETILTPETEL TO UETACYNUATLOUO TNG
o€ epyaleio pe amotédeoua tnv Babia kat ovolao ik KaAAépyeia?. I[lapaiinia, ue
TA OWOTA KAl TA AdOn TwV YOVIWV [0V, UE TO TTAPASELYUA KAL TO AVTL-TIAPASELYUX
TOUG, UE 00Q UOV TIPOOPEPOUY Kal 00Q OV OTEPOUV ovvéBalav kat ovufdilovy
otnv gEEMEN pov YeVIKWS w¢ avBpdTov Kal €I0IKWS w¢ UEAETHTPLas. Maud,
UTTQUTIA, EEpw TTWS KAVETE 6,TL YVwPI(eTE w¢ KAAO Kat 0, Tt KAAUTEPO UTTOPEITE Yia
auto. Evyouat kat eATi{w va OKEPTEOTE TO (610 Yia TIC KOPES OAC, KAl VA UAC

xaipeote. Xag ayanw!

2 Na, kat €vag ammo Toug AGYous TTov aTh aUyxpovh KOWwvia amaiTe(TalL auTto va eivat
KOWWVIKN Tapoyn Kat oyt Tuxala atouky) ovykvplia!
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AlsakTtopikn AlatpLpn
H otabsepn ovpuayia otn {wij pov, £éTotL kat otn SLdpkela TG SLatpiPric ue évav
TPOTO, elval auty mov Eyovue pe THV adepen uov! Eiyaus thv toxn va kdvovue
KaAnl mapéa amo TASIA Kal, UEYAAWDVOVTAC, ETIAEYOUUE OUVEIONTA A Va
otnpilovue n uia tnv aAAn o€ kaOe otadilo, o€ KOs eMiMESO KAl e OTTOLOV TPOTIO
umopovue kabe popd. Axoua ki av Eyovv cvunmAnpwbei 20 ypovia mov {oVuEe o€
SLaPOPETIKES TOAELS, ue Ta TEAsvTala 4 va pag ywpilovv mavw amo dUo xIAMadeg
XIALOUETPpQ, TAVTA YalpETAL UE TN YAP& pov, AvTtatal pe Ty AUTn pov, evovaoraletal
Ue TOV €vBOUOLAOUO HOU, ATTOYONTEVETAL UE TNV AMOYoNTEVOT Hov. [lpakTikd,
udaAdov dev paivetal 1Stautépws Bondntikdé avtd, aAdd, av to d&l KATTOLOG ATIO T1)
OKOTIL& TOU ouumdacyelv, eivatl omovdaio! Ki av tuyel ekelvn) va amovoldoel amo
KAToLa oTLyun pov, fplokw atn B€on TG TOV YAUTPO UOV3, TTOU CUXVA OTEKETAL OV
adeppds. NTwvakt pov, BayyéAn, oag KAsivw To UXTI OCUVWUOTIKE Kal

XAUOYEAW!

Kovtd pov éyw mavta kat tovg @idove kat Ti¢ Qiieg pov, ek Twv omolwv Sev
elpat EPain ot 6ot yvwpiovv 1 Bupoivtal akplfas To Oéua autig Tne SLatpLfng,
aAAa pe otnpilovv kat e ayamovv EToL KL AAALWS, UE QUTO 1] TO dALo OEua, e 1 xwpic
avtiv! Kat ma¢ To kavovv; lapauévovtag SimAa pov 6tav ot cuvONKeS Ue Kavouy
Va Yavw TNV LO0PPOTILA LoV, KL £TOL EXw ULA OTEPEN fdon va matnow Kai va
tooppomiow Eava! Oa ntav advvaro va éxet oAokAnpwOel auty n Sovisld ywpic
avt ™) ovvlnkn {wing! Opiouévol amd autols, ovvéBaiav kat EUTPAKTA oTHV
mapovoa OLATPLP, CUUUETEXOVTAC EOEAOVTIKA OTO OTAOLO0 TNG TMELPAUATIKNG
UEAETNG, UE «ATOVOGLOAOYO» TOV TOAVTEYVITH Aauiavo Boyavaton. Kovtia oe
ekelvoug, Oa NOeAa ovouaoTika va ava@épw Kat Tov AAéko Atauavtovpo, yviolo
AXTPN TwV EPEVVNTIKWV KAl Oyl UOVO TPOKANCEWV aPoU, Ywpic va eival @ilog
OTEVOG 1) CUVEPYATNG, YWPIC VA EXEL KATIOLO TIPOOWTILKO OPEAOS, APLEPWOE XPOVO,
OKEYN Kkat evépyela, Kat Enaiée kaBoploTIKO poAo oTNV Tpayuatomoinon tng
TEPaUaTIKi¢ Sokiutic avtiic TG SovAsids. AA€Kko, katl ota Sik& oov, ue 6moLov

TPOTO £00U emAééeig!

3 Eluat o€ nAikia mov ue Staokedadovv autol oL opot SAwong avyyévetag!
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AlsakTtopikn AlatpLpn
KAnpovouia uov amo avtn ™ dtadpoun eivat kat n mpwtn dnuocisvon tov mupnva
¢ Slatplfrg, o ovvdvaouo pe TV eumelpla TN TAPOVOiaoNG TNG o€ SlEBVES
EMLOTNUOVIKO ovVESpLo. Elvar Enuepwuata 11 Apidn otav Aaufavew to e-mail tn¢
amodoxns Tov apBpou, Kat ol OKEYELS Uov elval 6V0: TOTE Ba énuepwaoel yia va
UTTOPETW VA TTAPW KATOLOV THAEPWVO VA UOIPACTW TO YEYOVOS XWPIS VA TOV
aQVNoUXNow, KaL aV UTTAPXEL TEPITTWON VA TTPOKELTAL YIX TTPWTATPIMATIKO aoTelo!
IoAV yapovuevn, Aotmdv, kat pe auth) Tnv €EEAEN, Uov ESwae KOVPdyLo VA CUVEYIOW
Kal TNV TEAELX apopun] va kavw povn pov éva taéidt otnv loptoyalia, Tnv mio
KaTaAAnAn yia epéva otiyun! AovAepa moAv thv ouykekpLuévn Tapovaiaon, Kat To
amoTéAETUA NTAV TETOLO, TOV amoTeAel T Bdon katL TNG TEAKNS Tapovolaons TG

Statpifric. Eexwploti) epmeipia kat auttj, Aotmov, and 6Aeg Ti¢ TAcupEg!

Tvpvavtag ekei omov éekivnoa avtd to keipevo, doa ypdpw 6 sivar uévo
&va HEPOS 00wV OKEWPEWY, CUVALTONUATWY, YEYOVOTWY KAl avOPWOTTWV oUuVOSeUovY
avty ) dovAetd. OAa, Guwg, €xovv Koo onueio avapopds: Ta xpovia Tng
Statpifiic uov Ba pov Buuifovv MAVTA KAl eKElva TNG 0VOLAGTIKIG
evnAikiwotjg pov. Oyt yrati to éva épepe To dANo, aAAd yiati €Tuye xpovikd va
OUUTIITITOVY, KL £TOL polpala va emnpeacel 1o éva 1o dAlo! AAwote, dtav ol
VoY Lol SIOAKTOPES KAAOUUAOTE OUXVA VA EPYA{OUATTE TAPAAANAQ VI TA TTPOG
0 (nv, mbavws o Ao avTikeiuevo, olyovpa OKANPA, EVIATIKA Kal YwpIig
OVUOLAOTIKA EPYATLAKA SIKALWOUATA, OTQV 1) EPEVVNTLIKY SoVAELd (ek-)BLaleTal amo
NV £yvola NG EMAYYEAUATIKNG TOPELAC KAl TNG ATALTNTIKNG KAONUEPIVOTNTAG,
otav n SLlatplfn «kovfaiasr, xwplic va to OéAel kat ywpic va to aéilel, TV eEATiOa
Yla KaAUTePN S0VAELd, TOTE Sev umopel mapa wpPLUOTEPOS va Ppedel kamoLog oTnV
£€odo. Aev umopel, mapd va tavtiotel ue TNV amoyn nwg n ‘Epsvva, akoua kat oto
mAaiolo NG SIéakTopiknc Slatpifng amaitel kKat eival epyacia TANPOUS
AmACYOANONG, KAl dpa TPETEL VA AUEPETaL WS TETOL®, OXL ATAWS Va avTauelfeTal

nOika 1, oTNV KAAVTEPN TEPITTWON, VA EEAPYVPWVETAL ETAYYEAURTIKA!

T To TEAOG, KpATW TNV UTIEPNPAVELA L0V, UE TNV EVVOLa TNS IKAVOTIO(NONG KL TG
XAPAC, TTOU KATAPEPX VA OAOKANPWOW aUTY] T SOVAELA UE TOV KAAUTEPO SUVATO YIA
euéva Tpomo, Sedouévwy Twv ouvOnkwv! Baoiko podo oe auto, motelw émaiée To

YEYOVOGS OTL amopaoctoa va EEKviow TN SLATPLPny VOTEPA Amo wWpPLUn oKEYnN Kal
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AlsakTtopikn AlatpLpn
ETELON Uov apéoel va Stafadw KaL va UEAETAW, OV apéocl va uabaivw katvovpyla
mpayuata kat va eéedioow ooa nén yvwpi{w. Emiong, néepa eéapync otL mpokeital
Yla pakpoypovia kat emimovn Stadikaoia, evaw eiya nén éexivnoet kal va epyalouat.
Ouwg, mapott umnka o€ auth) T Sladikaoia CUVEISNTOTONUEVY, Kal Xwpic va
OKEQPTOUQL TO ATTOTEAEGUA UE TNV OTEVA AVTATOSOTLKY] EVVOLX, OUOAOY W TTWG OTNV
TOPELX YPELATTNKE APKETES POPES v eMIPANOW OTOV EAUTO UOU TIPOKELUEVOV VX
Kpatriow oTadepo To KEVTPO Uov, Buui{ovtdag uov To kiviTpo pov yia va avtiw éava
kat Eava SUvaun kat kovpdyto amd avto. Ouodoyw mwe, L8(wS UETE TOV 5° xpdvo TTov
KATTWG Elya oav «0plo» oTo UUAAD U0V, XPELXOTNKE APKETI] TPOOTTAOEIX YA va
amodeousvow v eEEAIEN TNG SLATPLSTC HOU ATl TN XPOVIKY TNS SLAPKELR, KAl TNV
TPO0S0 U0V ATIO TO YPAUULKO CXNUX TTOV XX UEXPL TOTE OTO UVAAO Uov. H onuepivn
TPAYUATIKOTNTA TPLYyUpw (NTAEL KAPTOUS, AMOTEAEOUATA W KAl TWPQA, KAULX
Qopa (ntast va ta Exovue x0ec (1), kat ta puetpasl oAa oe aptbuovg. Ilwg va unv
EMNPEACTW (WVTAC UECA OF QUTH, AKOUX KaL av éxw aAAn @itlocopla {wrc;
AVékTnoa TtV €0Tion Kat T OTOXEVOT UOU, OTAV ATOSEXTNKA TIWS 1) EPEVVNTIKY
SovAsid eival ovvvpaouévn us ™) pataiwon, otnpidetal otn Sokwun, TPEPETal
amd 1o AdOo¢, amaitel sveliéia kai, eviots, emavanpoobiopioud. Ki 6Aa avtd
xpetalovrat yxpévo kat Tpifn. Akpifac¢ 0mwe ovuPaivel kat oty {wn! Xe avtd
Ponbnoav kat ot PWTEIVES GTIYUES, OOV EviwOa KaTL va dnutovpyeital péoa amo
ooa {vuwvovtal yia kaipd! Eviwoa va evtvnwaoialopat n (Sla amo Tov EQUTo Uov
uéoa amo avtn ™ Stadikaoial I'’ auTo KAl VY VA, TOV KATIOLOL QVAPWTLOUVTAL TTWS
AQVTEXW VA TO KAVW TAPAAANAQ UE €V TOOO SETUEVUTIKO wPAPLO SOUAELAS, TOUS Aéw

Tw¢ auty N Statpifn elvat to Bacavo kat n YuyoOBepameia puov uadi!

BéBaia, vrdpyel kat kKatL akoua: ot akadnuaikol dSaokaiol Aéve — ueta&v cofapov
Kal aoTelov - TWS, TO VA OKEPTE(S VA TA TTAPATHOEL, elval EvOelén Twg EYeLS
euPabivel og auto mov ueretag (Lopia, oV pov to eimeg; Quuaual kad;)! Kat mwe,
n ovalia ¢ Statpifric Eekvael otav oov Aéve ot piloL oov va BYELS, KL E0V TPOTIUAS
va pedetrioeis (Mavoln, alyovpa €00 pov to eimeg! Ouuduat moAv kadd!). E, Aotmov,
Ta EKava Kal Ta V0! ZKEQTNKA va Ta Tapatiow Kat apviOnka va fyw yla va ueivw

va UEAETHOW UEXpL To ENuépwual AéTe yla auTo va Ta KATAPepa;

Ao kapdidg,
niarou.
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INEPIAHWH

H mapovoca Slatplfry mpaydateVETAL TNV OUTOUATOMOLNUEVN KOTnyoplomoinon
Suvopkwy Sedopévwy, Kal €LOLKOTEPA TNV OQUTOMOTOMOLNUEVN KaATnyoplomoinon
oeAldwv Sladiktuou péoa amo pia cuvbuaoTikr tpooéyyLon. Mpokettal yla éva nedio
nmou amaoxoAel tn SleBvr) gpeuvnTik KOWOTNTA MO TOTE TMOU £UdAVIOTNKE TO
Sladiktuo, KaBwg PAOIKEG TTAEUPECG TNG ETULOTANG TWV UTIOAOYLOTWY, OTWG €lval n
Slaxeiplon kat avaktnon TmAnpodoplwy, n SLAAETOUPYIKOTNTA TWV TNYWV
mAnpodopnong, oA KalL T MOVIEAQ eEaywyng TAnpodoplwyv, HOVTEAQ
d\Tpapiopatog meplexopévou kot adaipeong Swadpnuicswv, otnpilovral otnv
Katnyoplomoinon twv ceAibwv Sladiktuou. Ta teAeutaia Xpovia, N CUYKAOVLOTLKN
avénon tng anddoaong KoL ToU XWPOoU UVHANG TWV UTTOAOYLOTWY, 0€ UVOUACGUO LE TNV
€€el8IKEVON HOVTEAWY UNXOVIKAG LABNONG yLa TNV TAELVOUNGCN KELLEVWY KOL ELKOVWY,
QmOTEAOUV €TUMAEOV AOYOUC YlO TOUG Oomoloug To {ATNUA TNG KATNyopLoToinong
oeAibwv SLaSIKTUOU TOPAPEVEL OTO ETIKEVTPO TOU €PELVNTIKOU evladEpovTog. Evw,
N TOAUTIAOKOTNTA TIOU XOAPOKTNPIlEL TNV QUTOUATOTOLNUEVN KaTnyoplomoinon
oeAidwv Sladiktuou we Stadikaoia, n molkilopopdia Tou meplexopévou Twv oeAibwy
Stadiktuou (ekoveg Sladopetikwy LeyebBwy, Kelpevo, umtepoUvOECOL K.ATL.) KOl TO

UTTOAOYLOTIKO KOOTOG, GUVLOTOUV ETMLTPOOOETEC TPOKANTELG.

Katomiv peAétng twv mpooeyyioewv mou napouctdlovtal otn debvi BLBAoypadia
yla tn dtaxeiplon tou meplexopévou tou Maykooulou lotou, SLamoTWVOUHE WG oL
TIEPLOCOTEPEC OO QUTEG OTNPLIOVTAL KUPLWCE OE TEXVLKEG KATNYOPLOTIONONC KELLEVWY,
KOl OPLOMEVEC AAAEC aflomolouv TN dopn Twv oeAdwv. ZntoUuevo péoa amod tnv
napovoa dLatplPn eivat va oxedldoou e pia uBPLOLKA TIPOCEyyLlon Tou TIPOBARUATOC
¢ Katnyoplomoinong oeAibwv dtadiktuou, otnNPLIOUEVOL TOOO O KELUEVLKAC PUONC
otolxela 600 KoL o€ SOMUIKA XOPAKTNPELOTIKA. Me AAAa Adyla, n TIPOTEWVOUEVN
T(POOEYYLON OTNPLIETAL OE UTIAPXOUOEG OXETIKEC HEBOSOUC, cUVSUATOVTAC TIG TEXVIKEG
TIOU a€LOTIOLOUVTOL OTO TAQLCLO TOUG £TOL, WOTE 0L 0EAIBEC VO KATNYOPLOTIOLOUVTAL WG
TMPOG To Ofua Toug, aAAA KOl WC TPOC TOV TUMO TOouG. AUTO onuaivel OTL n
TIPOTEWVOUEVN TPOOEyylon amoteAel pla  ouvduaotiky eviaia peBodoloyia

Katnyoplomoinong oeAibwv Stadtktuou, n omoia oTnPLIETAL O KELWEVIKNC KOL SOULKAG
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AlsakTtopikn AlatpLpn
dvong otoela, yvwplopata Kal YOPOKTNPLOTIKA Twv UTO effétaon oeAidwv

Sadiktuou.

IT0X0C, MEOO QMO TNV MPOTEWOUEVN HeBodoloyia, eival va avtiotolxnBel kabe
oeAida mou efetaletal otnv KAt@AAnAn katnyopia adotou eheyxBouv Siadopeg
TIAPAUETPOL TIOU OXETIIOVTAL UE TO MEPLEXOMEVO KaL T Soun g oeAidag. Ald auth tn
oKoTild, oto mAaiolo ¢ mapouvoag Statpprg, oxedlaloupe €vav moAudlaotato
aAyoplBuo Katnyoplomoinong, o omoiog anogaoilel yla Tov TUMO Kot To Béua Kabe
oeAidag mou e€etdlel. ZUUMANPWHUATIKA, TIAPATNPWVIAG €UPUTEPA TIC OeAibeg
SLadLktou Kat tn SUVOLKN Toug duach, SLEUPUVOUE TNV «LOXU» TNG TIPOTELWVOUEVNG
pneBodoloyiag oupnephappfavovrag SUo emumAéov aAyopiBUOUC, TIPOKELWEVOU va
napakoAouBoUpe, va evtomiloupe Kol va €AEYXOUME TNV avaykn €mnava-
Katnyoplomoinong twv oeAidwv Sladiktiou, OMou auto Kpilvetal amapaitnto, UE
Baon tic aA\ayEC oe TEPLEXOUEVO )/Kal Sour mou umopei va €xouv mpokUPel. Me
QUTOV TOV TPOTO, KOBLEPWVETOL £VOG TAKTIKOG EAEYXOG TWV KOATNYOPLOTIOLNUEVWV
oeAldwy, UE OKOMO TO QMOTEAECUA TNG KOTnyoplomoinong va eival mavra

ETILKOLLPOTIOLNLEVO.

Oocov adopd TNV AMOTEAECUATIKOTNTA Kal thv amodoon tng pebodoloyiag pag,
T(PAYLATOTIOLOUE SOKLUAOTIKI TIEPAUATIKY afloAoynon tng, n omoia deiyvel OTL oL
oeAidec Sladiktuou katnyoplomolouvtal opbwg pe dtttod tpomo, dnAadn cuudwva pe
TO B€L0 TOU TTEPLEXOUEVOU TOUG KaL TOV SOULKO TOUG TUTIO, OTIWG ALUTOC TIPOKUTITEL ATLO
™ Soun toug. MNa tnv mMAnpéotepn afloAoynon Tng mMPoTevouevnG pebBodoloyiag,
CUUTMANPWHOTLKA TIPAYATOTIOLOUE GUYKPLTIKY) UEAETN UETAEY TWV ATIOTEAECUATWY
TOU TIPOTELVOUEVOU OAYOpPLOUOU KATNYyoPLOTIOiNoNG KoL OLUTWVY TIOU TIPOKUTITOUV Ao
™V epappoyn evog k-NN aAyopiBuou. Ao auTr) Tn CUYKPLTIKA LEAETN TIPOKUTITEL OTL
N anodoaon Tou MPOTELVOUEVOU aAyopiBuou pmopel va ocuykplBOel kal ivat avtiotowyn

QUTAG EVOG KAAOLKOU aAYOpLOOU KOTNYOPLOTIOINONG KELUEVWV.
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ABSTRACT

This dissertation deals with the automated categorization of dynamic data, and in
particular with the automated categorization of web pages through a combined
approach. This is a field widely studied by the international research community since
the internet has appeared, given that key aspects of computer science rely on
categorizing web pages, such as information management and retrieval, information
interoperability, but also information extraction models, content filtering models and
so on. In recent years, the significant development of the computer performance and
their memory spaces, combined with the specialization of machine learning models
for the classification of text and images, are further reasons why the issue of web page
categorization remains at the center of research interest. At the same time, the
complexity of automated web page categorization as a process, the diversity of web
page content (images of different sizes, text, hyperlinks, etc.) and the cost of

computing, consist additional challenges.

After studying the approaches presented in the international literature for the
management of the content of the World Wide Web, we find that most of them rely
mainly on text categorization techniques, and some others utilize the structure of the
pages. This dissertation aims to design a hybrid approach to the problem of web page
categorization, based on both textual elements and structural features. In other
words, the proposed approach builds on existing methods, combining the techniques
used in their context so that the pages are categorized in terms of their topic, but also
in terms of their type. This means that the proposed approach is a combined unified
web page categorization methodology, which is based on textual and structural

elements, features and characteristics of the web pages in question.

To this end, the proposed methodology matches each page examined to the
appropriate category, after having checked various parameters related to the content
and structure of the page. From this point of view, we design a multidimensional
categorization algorithm, which decides on the type and topic of each page that it

examines. In addition, looking at closer the web pages and their dynamic nature, we
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extend the potential of the proposed methodology, including two additional
algorithms, which monitor, detect and control the need to re-categorize web pages,
where necessary, based on changes in content and / or structure that may have
occurred. In this way, a regular check of the categorized pages is introduced, so that

the result of the categorization is always updated.

Concerning the effectiveness and the efficiency of our methodology, we carry out a
pilot experimental evaluation, which shows that web pages are correctly categorized
in two ways, according to the content of their content and their structural type, as it
results from their structure. For a more complete evaluation of the proposed
methodology, we additionally carry out a comparative study between the results of
the proposed categorization algorithm and those resulting from the application of a
k-NN algorithm. From this comparative study it appears that the performance of the
proposed algorithm can be compared and is equivalent to that of a classical text

categorization algorithm.
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KE®AAAIO 1: Elcaywyn)

O Naykooutog lotog (World Wide Web) amoteAel mnyn 6edopévwy, o Gykog twv
omoilwv oAoéva kot aufdvetal. Katd ouveémela, auvfAvovtal KoL Ol OVAYKEC yla
OTOTEAECUATIKOTEPN eMefepyacio pe oKOMO TNV avalTnon Kot TV Slaxeiplon Twy
6ebouEVWY auTWV. TEXVIKEG OTIWG, O AUTOMATOC TPOToC opadomnoinong (clustering), n
XPNON OVIOAOYLWV, N ONMOCLOAOYIKN EMeepyacia ival auTtéG mou KaBlotouv Tov
OYKO 0UTO Slaxelpiolpo Kot mapaAAnAa AuTEG TOU amoteAoUv €va amo Ta TPEXovIa
QVTLKE(HEVA LEAETNG OTO XWPO TNG OVAKTNONG TANPodopLwV armod to Aladiktuo. Akoua
HEYAAUTEPN TPOKANON OTO XWPO TNG SlaXelpLong Kal avaktnong mAnpodoplwv
anoteAel n Katnyoplomoinon duvopkwy dtadilktuakwy dedopévwy, adou n duon
TOUC Kal povo dnuloupyel véeg amattosls. Ewdikotepa, mpokettal yio dedopéva
Suvapuka, dnhadn dedopéva mou xapaktnpilovral ano PeTaBoAr) Tou OYKOU TOUG Kal
TOU TIEPLEXOUEVOU TOUG, HE ampOPAemto Tpoémo, ot ampoPAento Babuo kat pe
anpoPAento pubuo. AfloonueiwTto eival emiong to yeyovog OtL ta Sedopéva auta
xapaktnpilovrat and mAnbwpa popdwv pmopouv va eival dedopéva KeLPEVou,
Sebopéva elkovag n/kat nxou, dedopéva XpPNOTWV KOWWVIKWY SIKTUWV K.0.K. Katd
OUVETIELQ, OL TTOPASOCLAKESG TIPOOEYYLOELS YLOL AUTOUATOTIOLNUEVO TPOTIO Slaxeiplong
Kal Katnyoplomoinong &edopévwv aduvatolVv va LKOVOTIOLNOOUV TIG LOLaITEPEC
anattnoslg Twv duvaulkwy dedopévwy kabwg ol mpwteg Pacilovtal Kupiwg otn

OTATLOTIKN avaAuaon Kal emeepyacia Twv teAsutaiwy.

OL UTIAPXOUCEG TEXVLIKEG YyloL TNV Katnyoplomoinon twv oeAibwv Stadiktiou, otnv
TIAELOVOTNTA TOUG, afLloTtoloUV ELTE TO TEPLEXOUEVO TwV OEAOWV eite tn doun Toug,
Kol TIOAAEG amo autég €xouv amodelxBel amoteAeopatikes. Qotdéoo, kabwg ot
amattnoelg avédavovtal, ol MapadooLaKEG TEXVIKEC epdavilovtal avemapkeic, ite
ylati anattoluv xpovo yla TNV «eKMaideuon» Tou KOTNYoPLOTOLNTH, £LTE yLOoTlL cuxva
otnpilovtal o oTolxelar OXETIKA OAAG pe mAeovalouoca-meplttr) mAnpodopia. H
pneBodoloyia mou mpoteivoupe otnv mapovoa Stdaktoplkr dtatplpn aviyetwnilet
v aduvapla auth. Mpoteivoups €vav QUTOUOTOTOLNUEVO TPOTIO SLaXElpLONG Kot
Katnyoplomoinong tTwv oeAidwv SLadIKkTuou HECW HLOG cUVOUAOTLKAG POCEYYLONG,

OUTAG TNG SOULKAG KAl onUAcLoAOYLKAG avaAuong Kal emetepyaciog Twv Sedopevwy.
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Me &AMa A0y, TPOTEIVOUHME M OAOKANPWHEVN peBodoloyia ywo TV
Katnyoplomoinon tTwv oeAibwv Sladlktiou, YUE TPOTIO AUTOLOTOTOLNUEVO KAl XWPLC
va anatteital pacn «eKmaibeuong» TOU KATNYOPLOTIOINTH, N Omoila KatapEPVEL va
Xapaktnpioel kaBe oeAiba umo enegepyacia wg MPoG To BERA TNG KL WG TIPOG TOV
TUTO TNG. ZUMMANPWHATIKA, AapBavovtag umoyn tn Suvapkn ¢uon Twv dedopévwy
QUTWV, N TPOTELVOEVN LeBobdoloyia KatadEPVeL va EVIOTIOEL EVOEXOUEVEG AAAAYEC
otn Soun n/Kal oto MEPLEXOUEVO TwWV OeABwWY, e AMOTEAECUA N KAThyoplomoinon

TWV 0eASWV VA TTAPAUEVEL ETILKOLPOTIOLNHEVD.

AvTtikeipevo Awatpipng

216X0¢ TNG mapovoag Slatplpng eival o oxeSlaopog pLag mpotumnng pebodoloyiag
KaTnyoplomoinong Suvaptlkwy de8opévwy, n omoila cuvdUAOTIKA afloTiolel oTol el
KELUEVIKAG ¢uoNG Kal yvwplopata SoplkoU XOPAKTAPA, TIPOKEWEVOU v
KQTNYOPLOTIOLOEL €va GUVOAO SuVOUIKWY SeSopévwy. MAALOTA, N TIPOTELVOUEVN
pueBodoloyia eival amodeopevpévn amd tn $aon NG «ekmaibeuong» €evog
katnyoplomownty e Oelypo  Oebopévwy. AUTO onuaivel OtL  pmopel  va
KOTNYOPLOTIOL 0L LOTOOEALISEG O€ TpayHaTIKO Xpovo. Ta Sedopéva mou amacyoAouv
Vv napovoa SlatplPn eival ot oeAideg Sladiktiou, kaBwg pokeLtal yia Sedopéva
Tou elval eAelBepa StaBéopa os 6Aoug. Etol, pmopouv va aflomolnBbouv Kal va
UTtooTOUV emefepyacia Xwpig TePLOPLOROUG. H ouvelodopd TNG TMPOTELVOUEVNC
pneBodoloylag emektelvetal pEoa amod TO YEYOVOG OTL UTOPEL, HE TIG AmMapOLTNTEC
TIOPOLLLETPOTIOLNOELS, VA €PAPUOOCTEL KAl O GUAAOYEG QAAAOU TUTIOU SUVOLKWY

debopévwy, OxL amapaitnta StadikTuaKkwy.

AVOAUTIKOTEPQ, OTO TAQLOO TNG Tapoucag OLaTplBAG HEAETAUE TIC TEXVIKEC
Katnyoplonoinong oeAibwv Sladiktiou, apxlkwg Kavovtog i PBipAloypadikn
EMIOKOTINON Tou Ofpatoc. Méoa amo auty tn Swadlkaocia, EMSLWKOUUE va
ouvolicoupe ta debopéva pag, vo oploouE TIoLo gival To TPOPANUA KOl TTOLo €ivalt
to {ntoupevo. MapdAAnAa, HEAETWVTOG TIC TEXVIKEC TIOU €xouv TpotaBel Kot
alomolnBel pExpL Twpa, eVvtomiloupe oLa lval Ta KEVA KOL TIOLEG OL aduvapies yupw

oo aUTO To {NTNUA. XTn oUVEXeln, oxedlaloupe tnv Tpotewvopevn pebodoloyia,
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otnpwopevol ota omoteAéopata TG OleBvoug epeuvnTIKNC SoUAsldC Kol
emublwkovtag n peBoboloyia va OvVTOTOKPIVETOL OTIG VEEC amaltiosls. H
TPOTELVOEVN HeBoSoAoyia otnplleTal otn Xpron YVWoTwy £pYaAeiwy Kal TEXVIKWY,
ol onoieg ouvdualovtal Ue MPWTOTUTIO TPOTIO, KAl OAOKANPWVETAL HECA ATIO TPELG
avefaptntoug aAyopiBuoug mou AeltoupyolV CUUMANPWUOTIKA. O MPWTOC, Katd
oelpa oxedlaong kat mapouoiaong, alyoplBuog kablota duvath tnv moAudlactatn
Katnyoplonmoinon twv oeAibwv Sladiktiou, Omou pe Tov Opo «TmoAudldotatn»
gvvoeital OtL otnpiletal og MePLOCOTEPEC ATO Hia MAPAUETPOUC. ETOL, TPOKELTAL YL
HLLOL TEXVLKI) TIOU LE TPOTIO QUTOATOTIOLNUEVO KATNYOPLOTIOLEL SOULKA KOl DEUATIKA TLG
oelibeg Sladiktuou, Kal HAALOTA XwPLG va amatteital ¢daon «ekmaidbevong». H
KaTnyoplomoinon emtuyxavetal péoa and Vo EeXxwpLoTeG OAAG CUUTIANPWUATIKES
Sladlkacieg, omou aflomolouvtal oTolyela Kol yvwpiopota mou evromnilovial Kot
gfayovtal eUKoAa Kal eival kKaBoAwka. O Oeutepog aAyoplOpoG eA€yxel TN
Suvapkotnta Twv oeAidwv Tou €xouv N&n KatnyoplomolnBel, kal evtormnilel eKelveg
TIoU XPeLAloVTaL EMAVA-KOTNYOPLOTIOINGN LETA O VOl OPLOUEVO XPOVLKO SLdoTnua.
Mo TOV OKOTO 0UTO, apXLKWG evtoTmilel TI¢ oeAideg mou €xouv aAldel, Uotepa
urmoloyilet 10 PaBud aAAayng TOUG KoL TEAKWG «OTEAVELY Yyl Emova-
KaTnyoplomoinon ekeiveg mou xpetaletal va e€etaotouv Eava. Apetnpia amoteAel To
YEYOVOG OTL TO TIEPLEXOUEVO TOU SLadikTuou eivat Suvapko, kat dpa apouactalovral
ToKiAeg aAAayég katl otig oeAideg Stadiktuou eite wg mpog tn doun €ite wg PO To
TIEPLEXOUEVO TOUG, HE OTTOTEAECHO N ETKALPOTIOLNON TNG Katnyoplomoinong va
amoteAel £va emumA£ov {NTOUEVO KATA TOV OXESLAOUO CUYXPOVWY TEXVLKWVY. TEAOC, O
Tpitog aAyoplOuog oxedlaletal ywa va BeAtwwoel tn Asltoupyla tou Seltepou
oAyopiBuou, agpou unoloyilovtag To puBUO PeTABOANC TwV CEASWY, LG ETITPEMEL
To BEATIOoTO OXedlaopO TNG Sladlkaociog emava-Katnyoplomoinong. Autd €xeL oav

QTOTEAECHA TNV €€0LKOVOUNCN XPOVOU KOl UTTOAOYLOTLKWY TTOPWV.

EKTOC amo to oxedlaopo tng mpotelvopevng peBodoloyiag, oto mAaiolo tng mapouoag
SLaTpLBNAG MPOYUATOTOOUUE KAl TNV TIELPOUATIKI) SOKLUN TNG, LE OKOTO TOV £AEYXO
NG QAMOTEAECUATIKOTNTAC TNG. ZUUMANPWHOTIKA, OTO TAAIOLO TNG TELPAUATIKNAG
HEAETNG NG peBodoloyiag HOG, TPAYUATOTIOLOUME OUYKPLTIKI) HEAETN Twv

OQTTOTEAECUATWY TIOU TOLPVOUE amd QUTAV PE autd Tou bivel n edappoyn €vog
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napadoolokol oAyopiBuou katnyoplomoinong oto (60 GUVOAO TELPAUATIKWY
6ebopévwy. H melpapatikr Sokiun yivetal o€ éva pikpng kKAlpakag (yia ta dedopéva
Tou &ladiktuou) oclvolo bedopévwy, atflomowwvtag epyaleia mou SatiBevral
eAelBepa oto Oadiktuo, Kal omodelKVUEL OTL T PAMOTA TNG TIPOTEWOUEVNG
uebodoloyiag obnyolv otnv Katnyoplomoinon Twv oeAibwyv, Kkal pAAloTa

anodidovtag auTéG 0Tn CWOoTN Katnyopla.
Tuvelo@opa Aratpifng

Yotepa amd emokomnnon tng Siebvoug BiBAloypadiog oxetika pe tn pvon Twv
SLaSIKTUOKWY SE80UEVWV KAl TNV KATNYOPLOTIOLNGN TOUg, MEoa amd tnv mapoloa
SlatplBry mpoteivoupe TN OUVOUAOTIKN KATnyoplomoinon Toug aflomolwvTog
KELLEVIKA OTOLXELO TOUC KO SOMLKA XOPOKTNPLOTIKA yvwplopata. AapBdavovrtog
napAaAAnAa unmtoPn tn SuvapKOTNTA TWV SE60UEVWV QUTWY, KOL OTOXEUOVTAC OTNV
ETUKALPOTIONCN TNG Katnyoplomoinong toug oe Babog xpovou, TPOTEIVOUUE
CUMUMANPWHOTLKA Hio TEXVLKA YlA TNV EMAVA-KOTNYOPLOTOLNGH TOug, OTav Kol OTou
QUTO €lval amapaitnTo, Kal pio yla Tov EVIOTIOUO eKElVWV TwV oeAlSwy, oL omoieg
Xpelaletal va eAéyxovral yla evoexOpeveg oAAayEC ava daotrpata. O Kapnog 6owv

pHeAetOnkav kal mapouclalovral o€ auth tn SouAeld, cuvolilovtal wg e€AG:

l H ouvbuaotiky aflomoinon SOULKWY XAPOKTNPLOTIKWY YVWPLOUATWY Kol
KELUEVLKWY OTOLXELWV, UImopel var 08nynoeL o MANPECTEPN KATNyopLOToinon
Twv oeAibwv SLadiktuou, yeyovog mou cUUPBAAAEL onpavTtikd otn Stadikaoia
NG AvAKTNON G TOUC.

l H aflomoinon amAwv, €UKOAQ TPOCRACLUWY KOL EVIALIWYV XAPAKTNPLOTLKWY
n/koal otolxeiwv twv oceAibwv Stadilktiou, Umopouv va emtayUVouV TN
Sladkaoia KatnyopLomoinorg Tou .

| H suvapkdmta twv oeAibwy SLasIKTioU eival eYYEVEC XAPAKTNPLOTIKG TOUG
TIOU TPEMEL va AapBavetal umtoPn Katd to oxeSlaocpd oUYXPOVWV TEXVIKWY
Slaxeiplong kaL opyAavwaor g Toug, TIPOKELUEVOU TO ATTOTEAECUA VA ElVaL TTAVTA
ETILKOLPOTIOLNLEVO.

| AkOpa Kot péow QmAGV TEXVIKWV €AEYXOU KOL UTIOAOYLOHOU OMOLOTHTAC

UIOpOoUV va eTiiteuxBoUlv 0 €AeyX0G Kol 0 UTTOAOYLOHOG Tou Babuol alhayng
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Suvaplkwy 6ebopévwy, Kal va odnynoouv oTnv EmKapomnoinon tng
KOTNYOpPLOTIOLNOAG TOUG.

| O unohoytopdc tou pubpoy aAhayrc Twv SeSopévwy, Propel va BeATLwoeL Tt
Sladkaoia emava-KaTnyopLOToLon g Toug, OOV aUTO KPIVETAL amapaitnto,
KaBwg emtpénel tov KoBoplopd NG PEATIOTNG TOALTIKNAG  €mava-
KaTnyoplomoinone.

| O olyxpovec texvikéc Slaxeiplong kat opydvwonc twv oeNibwv Sladiktiou,
UTOPOUV va YIVOUV TILO OUMOTEAECHOTIKEG Kol CUUPEPOUOEG amd TAEUPAG
UTTOAOYLOTIKWYV TIOPWV KAl EVEPYELOG OTavV otnpilovtal o dladikaaoieg mou dev

amnattouv TNV anobrkeuon Toug.

EKTOC amo ta mapandvw, N cuvelopopad tng dLatplPfrc evtomniletal oto oxeSLAOUO Kat
NV vAomoinon TN MPOTEWVOUEVNC AAYOPLOULKAG TEXVLKNAC YLOL TNV KOTnyoplomoinon
Twv Sadiktuakwy oeAibwv. OL TEXVIKEG QUTEG, otnpilovtal otn ouvduaoTLKA
aflomoinon ™Ng SOUAG KOL TOU TEPLEXOUEVOU TWV OEAISWV, TPOKEEVOU va
KatnyoplomolnBouv e TPOMO CUTOUOTOTIONMEVO KOl Xwpig va amalteital n
anoBrkevon tous. EMumpdoBeta, MPOTELVETAL TEXVIKA YLOL TNV EKTILNGCN EVOEXOUEVNC
aVvAYKNG Emava-katnyoplomoinong tn¢ kabe oeAidac exwplotd PETA amo £va
OPLOUEVO XPOVIKO Sldotnua kat dedopuévng g Suvaukng ¢puong twv dedouevwv
Stadiktvou, mou aAAaGlouv pe ampoPAemrto TPOmo. Emiong, TMPOTElveTAl TEXVIKN
Slaxeiplong tou anpofAentou, Kail and MAEUPAG PUBUOU, XOPAKTHPA TIOU SLETIEL TN
Suvapikn ¢uon twv debopévwy Sladiktuou. EmoTéyaopo OAWV TWV TOPATIAVW
QamoTeAEL N MelpapATIKY afloAoynaon Tng mpotevopevng pebodoloyiag os €va deiypa

Sebopévwy HIKPAC KALLAKOG, TToU eTLBERALWVEL TN AELTOUPYLIKOTNTA TNG.

Télog, o muprvag TS StatpBri¢ mapouacidotnke oto 18™ International Conference on
Building and Exploring Web Based Environments (WEB 2020), um6 tov titAo «A
Combined Approach to Dynamic Web Page Classification: Merging Structure and

Content» [I], 6mou kat Slakpibnke wg Best Conference Paper.
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Aopn AwatpLfiig

H nmapovoa Satplpr) amoteleital ano 6 Kepaiata. Ito napov Kepaiato (KEQANAIO
1: Eloaywyn) yivetal cUvtoun mapouaciaon TOU AVIIKELUEVOU HEAETNG, TWV OTOXWV Kol

NG ouvelodopdg TnG SLatpLPnc.

2to KEQAAAIO 2: XapoKtnplotikd Kot I5tattepdtnteg Atadiktiou, yivetal ocUvtoun
LoTopLKn avadpoun otnv e€AEn Tou MaykOoUlou Lotou, and to WEB-of-Data oto
WEB-of-Things. Xtn OUVEXELQ, Yilvetal avadopd ota PBACLKA XAPOKTNPLOTIKA TOU
Sladiktvou, onwg ivat n dtacuvdeotpuotnta twv SeSopévwy Tou, N SuVAULKOTNTA
TOUG, N MolkAopopdia Kal n €ETEPOYEVELX TTOU Ta Slakpivouv, alAd kat n apdiBoAn,
ouxva, molotnTd Ttouc. To Keddalalo oAOKANpWVETAL UE TNV Tapouciacn Twv
oUYXpOVWwV TIPOKANOEwyY, avadopkd pe tn Olaxeipion twv OSedopévwv TOU
TIAyKOOULOU LoToU. H mapouciaor] Toug yivetal 6 ouvAptnon Ke TG SUOKOALEC TTou
TIPETIEL VA AVTLLETWTILOTOUV, SeS0UEVWV TWV LOLAITEPWVY XOPAKTNPLOTIKWY TOUG KOl

TIPOKELIEVOU Va elval EUKOAQ KOL OTTOTEAECHATIKA SLaxelploua.

2to KEDAAAIO 3: Texvikég Katnyoplomoinong Atadiktuakwv Aedopévwy, yilvetal
avadopd ot Nén UMAPXOUCEC TEXVIKECG yla TNV Katnyoplomoinon twv dedouévwv
Stadiktuou. Apxlkwe, Olvetal oplopOC TOU OpOU KATNyoplormoinon Kal yivetal
avadopd otn XpPNOLOTNTA TNG KAl TTWG CUVOEETAL UE AAAQ eMLOTNUOVIKA Tedia. 2Tn
OUVEXELR, Ttapouaotalovtol oplopévol amo toug mio Stadedopévoug alyopibBuoug
OQUTOMATNG KATNYOPLOTIOINONG KELWEVWY, OTOUG omtoioug Baacilovtal Ue TN OELPA TOUG
ol TapadOCLOKEG TEXVIKEG Katnyoplomoinong oeAidwv Swadiktuou, kobwg Kal
XOPOAKTNPLOTIKEC TEXVIKEG Katnyoplomoinong oeAldwv SLadiktuou BACEL KELUEVIKAG
mAnpodopiag kal BAacel SOULKWY XOPAKTNPLOTIKWY. ZKOTOG Tou Kedalaiou eival va
oploTel To MAaiolo péoo OTO omolo KLVeltal n €peuva poc, Kabwg Kol ol BAoLKEG
TEXVIKEC TTIOU amoTeAOUV adetnpia Kal BAacn yLa To oXeSLAOUO TNG TIPOTELWVOUEVNG

pnebodoloylag.

To KEDAAAIO 4: Mpotewvopevn MeBodoloyia, anotelel Tov muprva Tng mapoloag
epyaciag. e auto, VIVETAL N aVOAUTIK) Topoucioon TNG TIPOTEWVOUEVNG

pneBodoloylag, evw mapdAAnAa TeKUnPLWvovTal Uia-pia ol emAOYEG TOU €ylvav yla
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TO oXeSLAOUO TNG, KABWG Kal oL Stadikaaieg mou n Lo tepAapBAveL. ZUYKEKPLUEVQ,
Teplypadovtal Kol TeEKUnPlwvovtal ol Sladlkaoile¢ kal ta BApATA TWV TPLWV
EeEXWPLOTWV aAAA CUUIMANPWTIKWY aAyopiBuwv mou amnaptilouv tn pebodoloyia,
KO£V EK TWV OTOLWV OUVLOTA OAOKANPWUEVN Kal autoteAn dtadikaaoia. ZKomog tng
T(POTELVOUEVNG MeBoSOAoylaG €lval N OQUTOUOTOTOLNUEVN KATnyoplomoinon Twv
oeAibwv SLadilktuou W¢ MPOG Tov TUTO Kol To B€ua Toug, MECW TNG SOMLKNAG Kal
ONUACLOAOYLKAG TOUG avaAuong Kot eme€epyaoiac. ZUUMANPWUOTIKA, N peBodoloyia
TIOU TIPOTEIVETAL OQVTIHETWIIlEL TN SUVAUIKOTNTA TWV OeSOUEVWV  QUTWV,
afloAoywvtag TNV avAyKn Yyl €EMOVO-KATNYOPLOTIONGON TOUG KOl EKTLLWVTOG TN

oUXVOTNTA TIOU XPELAETAL VA YIVETAL O OXETIKOG EAEYXOC.

2to KEQAAAIO 5: Mepapatiki A LoAdynon, meplypadovtal n IEPOUATIKA SOKLUN Kot
HEAETN TNG TpotewvopevnG pebodoloyiag, kabBwe kal Ta aAmoteAéopata TOU
e\ndOnoav amd auvtiv. Ma v mpaypatonoinon tou SokLUaoTikol €A€yxou, n
TPOTELVOEVN HeBodoAoyia epapudleTal o€ Eva KPS KALLAKAG GUVOAO SES0UEVWV.
EmutAéov, TMpOyUOTOTOLE(TAOL KOL OUYKPLTIKI) HEAETN TWV OIOTEAECUATWV TIOU
kataypddovtal and tnv edpopuoyn NG HE autd mou OSivel n edappoyn &vog
napadoolokol oAyopiBuou katnyoplomoinong oto (610 oUVOAO TELPAUATIKWY
6ebopévwy. ZKOMOG TNG MEPAMATIKAG SoKIUNG elval va anodelyBel n opboéTnTA TNG
npotewvopevng pebodoloyiag, SnAadny OtL Asttoupyel, OMwc kat n amodoon NG,
6nAadn OtL Asttoupyel owotd. 2to v Aoyw KeddAalo, meplypddovtal avaAuTikd n
Swadkaola ouAhoyng Twv TEWPAPATIKWY Oedopévwy, TWC £POPUOOTNKE N
pneBodoloyila oe autd, KaBwWC Kol T AmoTeAéopaTa amd Tnv edappoyn Kal Tn
OUYKPLTIKA UEAETN. Ze Eexwplot Evotnta tou KedaAaiou, yla tnv oAokAnpwUEVN
aflohoynon ™G peBodoloyiag, TmeplypddeTAl O TOOTIKOG EAEYXOC TWV

QTMOTEAECUATWYV TNG Katnyoplomoinong BAoeL LETPLKWVY afloAdynong moldtnTac.

210
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KEDAAAIO 6: JUMMEPAOUATA, YIVETAL N AMOTIUNCN TOu £pyou, mapouctalovtal Ta
CUUTEPACLATA TNG EPELVNTIKNAC SOUAELAC, KABWG KL OPLOUEVEG ATIO TILG LEANOVTLKEG

KATEUBUVOELG O CUVEXELA TNG TAPOVOACG EPEUVNTLKAG LEAETNG.
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KED®AAAIO 2: XapakTNpLOTIKA Kol

IStitepoTTEC AlASIKTUOV

2.1. Elocaywyn)

It Evotnteg autol tou KedaAaiou, yivetal olviopn lotoplky avodpopr otnv
€€EALEN TOU TTAYKOOULOU LOTOU, KaBwg Kat avadopd ota BAcIKA XopaKTNPLOTIKA TOU,
onw¢ eivat n blacuvdeootnta twv Sedopévwy, N SUVOUIKOTNTA TOUG, N
TolKAopopdla Kal n ETEPOYEVELD TTIOU Ta Slakpivouv, KaBwG Kal TNV MoLOTNTA TOUG
mou ouxva umopel va eivat apdifoAn. To KeddAalo oAokAnpwvetal HeE TNV
mapouciaon Twv oUyXpovwv TIPOKANCewv, avadoplkd He tn OSlaxeiplon twv
S6e60UEVWY TOU MAYKOOULOU LOTOU, OTIWE QUTEG TIPOKUTITOUV o TG SUCKOALEG TTOU

nipokaAel n Wdlaitepn dpvon tToug.

210 onuelo auTo, elval XprioLo va SLEUKPLVLOTEL TWG e ToV 0po «llaykooutog loTog»
opiletal o TPOMOG e TOV OToLo £ival opyavwUEVEC oL TANPOodOPLEC, EVW LE TOV OpO
«Awadiktvo» opiletal n puoikr umodoun yla tnv avamtuén touv Maykoéouou lotou.
BéBata, kaBwg ot Aettoupyieg Tou Aladiktuou, o€ peyalo Babuo, ektehovvral péoa
a6 tov Maykooulo loto, evkoAa g€nyeital koL To yeyovog otL autol ot dUo opol
tautilovtal evvololoylkd otnv avtiAnPn twv avBpwnwv. Etol, kal otnv napovoa
epyacia, oL opol «Aladiktuo» Kal «MNaykooulog 1otdog» xpnotluonolovvtal wg 6pot

EVVOLOAOYIKA TAUTOCNUOL KAL LE TNV EVVOLA TWV 0PYOVWUEVWY TTANpodopLWV.

2.2. IoTopki) Avadpopun

H wotopia tou Sdtadiktuou (Internet) Eekvael amo tnv avamtuén Twv UTIOAOYLOTWY, Kal
n dnuloupyla TOU TPOKUMTIEL OO TNV avaykn va eivat duvaty n avtaAloyn
6ebopévwy petafl 6U0 1 mMeploocotepwy umoloylotwy. Qotdéoco, n duvatodtnta
avtaAayng Se60UEVWY HETAEU UTTOAOYLOTWY TTOU UTtopEL va Bplokovtat ormoudnmote
otov kKoopo 666nke to 1990, omote o epeuvntc Tim Berners-Lee emivonoe to
MPwWTOKoAAo HTTP (HyperText Transfer Protocol), MNpwtékoAo Metadopdg
Yrnepkelpévou, kat tn yAwooa HTML (HyperText Markup Language), MNMwooa
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IAuovong YMEPKELMEVOU, TIPOKELWMEVOU va Umopel va Stapolpaletal eUKoAa Kol
YPNyopa Ta amoTEAECUATO TWV MEPAUATWY Tou [12]. Zkomog g Snuoupyiag tou
MpwTokOAAOU auUTOU €ilval va Hmopécouv ol @uAAouetpntéc (browsers) Ttou
Maykooutou lotol va petadépouv dedopéva avapeoa o Evav dtakoutotn (server) ki
évav nieAatn (client), evw n HTML amotelel tTnv kKUpLa YAWOoQ CHUOAVONG YL TLG
lotooeAibeg, péoa amno ta aroyeia (elements) Tng onolag opilovral ta Bacikd Sopkd

otolxela Twv oeAidwv.

Ao tnv napBevikn gudavion tou Sladlktiou pEXPL onuepa, n €EEAEN Tou eival
paydaia. H mpwtn €kdoory tou, Webl.0, yvwot w¢ Web-of-Data, SnAadn
MNaykooulog lotog Asdopévwy, adpopd AIMOKAELOTIKA TOV Slapolpacpo dedopévwy. X
QUTO TO SLaSIKTUOKO TEPLBAAAOVY, TO KUPLO XOPOKTNPLOTIKO €ilval WG O XPROTNG
UTOpEl amAwG va £XEL TPOCBOON OE QUTA QIO TOV TIPOCWTILKO TOU UTIOAOYLOTH. X€
€Kelvo To 0TAd10, To Sladiktuo epudaviletal oav Eva «TEXVEPYO» TTOU pmaivel otn Lwn
Twv avBpwnwv. H xprion tou eivat duvatr anod kabs UTIOAOYLOTH BACLKWY TEXVLKWV
XOPOAKTNPLOTIKWY, AAAQ OL XPrOTEC TOU Oev €XOUV KATIOLO CUMMETOXH. H pnxavn
avalntnong eival To péco ekeivo mou dtaodalilel TV avaktnon Twv MANPodopLwy,

WOTE AUTEC VO UITOPOUV VA avayvwoToUV amo To xpnotn, Read-only-Web [35].

210 1éA0¢ TnG Sekaetiag tou 1990, o mMayKOOULOG LOTOG apXilel va taipvel AAAN popodn,
Web2.0, pe tnv omoia Sivetar n Sduvatotnta Sladpaocng oOToug XPNOTEC Kal
SleupUvETaL O TPOTIOG TIOU UIOPOUV OL AvBpwToL va aglomoLljoouVv tnv Texvoloyia.
Qotoo0, bev £xel w¢ Twpa doBel kamolog oadng oplopdg yia ekeivn Tn dacon EEALENC
TOU TtayKOouLlou otol [53]. Znuavtikd 6delog amd tn xprion touv Web2.0, eival n
g€UKOAla IOV Yapaktnpeilel Tn xprion tou, Kabwg Kot n xprnon edappoywv Xxwpis va
elval amapaitntn n eykatdotacn TouG 0ToV UTIOAOYLOTH. XapaKTNPLoTKo tou Web2.0
elval emtiong, n epdavion twv wikis. MpOKeLTAL Lo €V AOYLOULKO, TIOU ETUTPETIEL OTOUG
XPNOTEC TTOU £X0ouV POoBacn o€ AUTO VA SNULOUPYOUV TIEPLEXOEVO CUVEPYATLKA, VOl
To enetepyalovial Kal va TO KOTNYOPLOTOLOUV OE TPOYUATIKO XPOVO, KAVOVTOG

avadopad os ToLkiAo UAKO [57].
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Emopevn e€EAKTIKA TOUA OTNV LOTOPLO TOU TTAYKOGHLOU LoToU £ival n meplodog Omou
yIVETAL YVWOTOC Kal WG ONUAOCLOAOYLIKOG LOTOG, semantic web, PECw TOU omoiou
Sivetal n SuvaTOTNTA GTOUC UTTIOAOYLOTEG VAL « KOTAAXBAIVOUV» TL KEVVOEL» O XPrOTNG.
To yeyovog auto Snuloupyel véeg yla tnv emoxn Suvatotnteg, adol TAEoOV oL
UTIOAOYLOTEG, MEOW TWV TPaktopwv (agents), &ev emoTpéPouv  «TUPAA»
anoteAéopata cUUPWVA HE TO AEKTIKWG €KPPATUEVO TIANpodOpPLOKO altnua Tou
XpNotn, aAAQ UmopoUV eUKOAQ Vo EKTEAOUV EEEALYUEVEG EPYAOIEC YL TOUG XPOTEG.
Anopattntn mpolndbeon yla TIG AETOUPYIEG TOU OnpacloAoykol LoToU €ival n
MpoOoBaon Twv NAEKTPOVIKWY UTIOAOYLOTWV O€ SOUNUEVESC CUANOYECG TANPOGOPLWY KOl
oUVOAd KOVOVWV ylo. TNV €faywyr)] OCUUMEPACUATWY, TIOU VO WIOPoUV va

xpnotpomnotnBouv yia tn dte€aywyn auTopaTtonotnuévng cUANOYLOTIKAG. [15].

J€ OUVEYXELQ TOU CNUAGCLOAOYLKOU LOTOU E€PXETAL O KOLVWVIKOG LOTOG, social web. 3¢
outi tn $aon €€EAENC TOU TOYKOOULOU LOTOU, €KElVO TOU Yapoktnpilel toug
LOTOTOMOUG elval Mwg, péow autwy, Slvetal n duvatdtnta oToug XPHOTEC va
oxnUatioouvv SladIKTUAKEG KowvoTnTeC, online communities, Kol va «UOLPOCTOUV»
TIEPLEXOUEVO SNULOUPYNUEVO O TouG (8loug, onwe dwtoypadieg, oeAldodeiKTeC,
TIOAUMECLKO UALKO, Spaotnplotnteg, keipevo k.a [43]. Ito onueio auto, Ba Atav
mapAaAewpn va unv avadEPou e TwG, e TNV TAPOS0 TOU XPOVoU, EKTOC o T BeTIKA
TMAEUPA QUTAG €EEALENC, EPXETAL KOL N APVNTLKN, KBW¢ ToAAOL XproTeg adlepwvouv
WOLaLtépwg MOAU Xpovo oTI OeAideC TwV KOoWwVIKwY Slktuwy, «xtilovtagc» tnv
SladikTuaKkn Toug elkova Kal Snuootevovtag TMOANECG Kal AEMToUEPEilG MAnpodopieg
yla tn {wn Toug, e O,TL auTo cuvenayetal. NapdAAnAa, ¢aivetal va XAVETOL TO OPLO
yla To Tt €lval KatdAAnAo Kal TL OxL yla dnuoacieuon, yeyovog mou cuvilotd poodopo
£€6adog yla v gudavion Kat avamtuén tou NAEKTPOVIKOU gykAnpatog. BeBaiwg,
auti N MAeupad ™G €€EALENC Tou SLadiktuou dev amoteAel LEPOG TOU AVTIKELUEVOU TNG

napovaoag StatptPng, yla auto kot Sev yivetal ektevig avadopd.

H ouyxpovn €kboxn tou maykooulou Lotol, yvwot wg web of things, 10to¢ Twv
TIPAYUATWY, XOPAKTNPLIETAL ATTO TO YEYOVOG OTL OL UNXAVEG aval)Tnong EMTPEMOUV
™V aval)tnon Kol TOV EVIOMIOMO TPAYUATIKWY OVTOTATWY HE OUYKEKPLUEVEC

uotnteg [58]. MapdAAnAa, oAoéval Kol TIEPLOCOTEPEG «EEUTIVEGH OUOKEUECG KAOE
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eldoug Slalettoupyouv. Me dAAa AdyLa, EMLKOWVWVOUV PETAED TOUG KOl «potpalovial»
6ebopéva HEow TOU TTAyKOOULOU LoToU otov i6Lo xpovo [88]. Ztnv mpafn, n €€€AEN
QLUTI) TOU TTAYKOOULOU LOTOU 0 cUVEUACUO LE TNV TEXVOAOYLKN TPO0S0, EMITPENEL O
oAoéva KaL TiepLooOTEPA GUOIKA aVTIKEIpEVA va elval cuvdedepéva oto SladikTuo Kal
Va TTIOPEXOUV TIG UTINPEGCLEG TOUG Péow auToU. MNa tv mARpn aglomoinon autol Tou
QVASUOEVOU LOTOU TWV MPAYUATWY TO «KAELSL» glvatl oL pnxaveg avalntnong, kKadbwg
OLUTEG OUVOEOUV TOUG XPROTEG KAl TG EPAPUOYEC LLE TOUC TTOPOUG TIOU ATTALTOUVTAL YLa
TN AelToupyla TOUG. ITNV €LKOVA TTOU aKoAouBEel, Elkova 1, amotunmwvetal ypadikd o
KOUBLKOG pOAog mou mailouv oL pnxavég avalntnong.
g N

| Application

i a

App Logic:

nearest to the user when food in the oven
is cooked”

e N
Resource Queries: ‘
Indoor localization
results?
Temperature Optimal Temperature
of food? for the food
NS ‘ )

: }

, * \

Web of Things:

Localization Temperature
Stream Stream
Cooking Instruction
Service
.

Physical World:

i

. _/

Ewkova 1: Mpadikr) avamapdotacn Tou poAoU TwV Hnxavwy avalntnong octo Web Of Things

[82].
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ATO Ta MapATAVW, YIVETAL AVTIANTITO WG KABe dpaon eEEALENC Tou SLadikTUoU PEpVEL
TNV MAYKOOULO EPEUVNTLKH KOLWVOTNTO OVTLUETWIN HE VEEC TIPOKANROELC. Elval emopevo
TIWG QLUTEC OL VEEG TIPOKANOELG aldpOPOUV Kl TO INTNHA TNG 0pyavwong Kot Staxeiplong
Twv oeAibwv Sladiktuou, to omoio poag amacxolel oto mAaiclo TG Mopouoag
StatpBng. O mpokAnoelg autég Biyovtal avaluTikotepa otnv teAeutaia Evotnta

autoU tou Kedahaiou (2.7. MpokAnoels kat AuckoAieg otn Alayxeipion).

2.3. Aopn MMaykoouiov Iotov

Me tov gpyxoud Tou social web kal Tou web of things, eKToeUTNKE O OYKOC TWV
S5e60UEVWY TTIOU UTIAPXOUV OTOV TIAYKOOULO LoTO. MAALOTA, 0 OYKOG QUTOG auEaveTal
OUVEXWG KL LE TPOTIO eKOETIKO. ETOL, tpoékue n kKaBLEpwan Tou 6pou big data [40].
Ocov adopd t Soun TOu TAYKOOULOU LoToU, auth €xelL e€eAxOel amod €va CUVOALKO
nmAnpodoplako nedio og Eva aANo, 6o TOo0 Ta Eyypada 600 Kal ta Sedopéva eival
Slaouvdedepéva PETALL TOUC. 2 auTh TNV €EEALEN ouVERBOAE £va oUVOAO BEATIOTWY
TIPAKTIKWVY yla TNV dnuooieuon kot dtaovvdeon dounuévwy dedopévwy oTov LOTO,
yvwotd wg Ataouvdedeuéva Asdouéva (Linked Data). Itnv Ewkova 2 daivetal n

ypadkn avamnapdotacn Tng SO Tou MayKOOULOU LoToU w¢ ypadou.

Hyperlink

Hyperlink

Ewkova 2: H Sopun tou maykoopLlou L.otou we ypadou [4].

Ta dtaouvdedbepéva dedopuéva ouviotavtal otnv xprion Tou lotou yla t dnuoupyia

TUTIOTIOLNUEVWY oUVOECUWVY avapeoa o Sedopéva poepyxopeva amo SLadopETIKES
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TINYEC. ATTO UL TILO TEXVLKI) OKOTILA, 0 OpOoC «Stacuvdedepéva Ssdopévar avadEpetat
oe debopéva dnuooteupéva otov |oTO e TETOLO TPOTIO, WOTE VA ELVAL UNYavayvwoluo
(machine-readable), n onuacio Toug va opiletal Pe pnTo TPOMO, VA CUVSEOVTAL E
Mo e€wteplkd oUvoAa Oedopévwy KAl va UMopoUv HE TN OEpd TOug va
xpnotuomnotnBouv and aAla Sedopéva. Ta dtacuvdedepéva dedopuéva cuviotavral
OUCLOOTIKA O€ [ oUAoyl aAANAOCUOXETIOUEVWY OUVOAWV  dedopévwy,

dnuootevpévwy otov loto [17].

MapdAAnAa, UTAPXOUV OpPLOHEVOL KAVOVEG Tou OSlEmouv T Onuoocieuon Twv
Slaouvdedepévwy dedopévwy [11] kat Ba Atav xprowo va avadepBouv edw, KaBwG
oxetilovtal pe TMAEUPEG TNG SOUNG Tou SLadIKTUOoU Kal Twv oeAdwv tou. MpokeLtal
ylo KOVOVEG TIOU €lval yvwoTol wg «apxEG Twv Slacuvoedepévwy dedopévwvy», Kal
napExouv tn Baocikn pebodoloyia yia tn Snuoocicsuon kat tn dtacuvdeon deSopévwy,
aflomowwvtag TG UTIOSOHEC Tou TapEXel Tto Sladiktuo, uloBeTwvtag TNV

OPXLTEKTOVLKA TOU Kol akoAouBwvtag Ta mpOTuTd Tou.

1. Méow twv URIs mpoodlopilovtatl mpdypata/ovtotnTeq/avikeipeva.

2. Méow twv HTTP URIs, oL xpoTteg va pmopouv va avadepbolv o autd ta
TPAYHOTA/OVTOTNTEG/AVTIKELHLEVA KL VO LTTOPOUV va Ta avalnTHoouv.

3. BAémovtag €va URI, Ba mpémel va Tou mapExovTal XproLUes TAnpodopleg yla
TO TEPLEXOMEVO, YU QUTO XpnoLlomoLloU e ta ipotuma (RDF, SPARQL).

4. Juunep\appavovrtot cuvdeopol mpog aAAa oxetikd URIs, woTte oL XproTteg va

UIopoUV va avakaAupouv neplocodtepes mAnpodopled.

Amo6 mAeupdg teXVOAOYLKAG umtootApLeng, ta Sltacuvdedepéva dedopéva Baoilovrtal
o€ dUo texvoloyieg, Uniform Resource Identifiers (URIs) [14] ko HyperText Transfer
Protocol (HTTP) [13] ot omoieg eivat BepeAtwdelg yia to Stadiktuo. Kabwe ta Uniform
Resource Locators (URLs) €xouv yivel yvwotd cav SleuBUVOELG YLl TOL TEKUAPLA KAl
AAAeC ovtotnTeg/avTikeipeva ou Bplokovtal oto Stadiktuo, ta URIs mapéxouv Eva
TIO YEVIKO UECO yla TNV TaUTOMmoinon KABe oviotnTOG MoU UTIAPXEL oToV KOopo. Ta
URIs kat ta HTTPs cupmAnpwvovtal amo tnv texvoloyia twv RDFs. Evw n HTML
TapEXEL éva pEoo dounong kal dtaoclvdeong Twv Tekunplwv oto dtadiktuo, n RDF

TIAPEXEL EVAL YEVIKO, BaoLOEVO 0TO Ypado HLoviENo Sedopévwy, oL UPwWVa LE TO OToio
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Sdopouvral Kol Staouvéeovtal Ta bebopéva TIou Teplypadouv

npaypota/avilkeipeva/oviotnteg tou koopou [10].

Ta Stacuvbedbepéva dedopéva amoteAolv Eva amo ta i6n Twv Se60UEVWY TTOU UG
amaoxoAouv otnv apouvaoa StatplPn, KaBwW aUTA KAAOUOOTE VA SLOXELPLOTOULE E
OKOTIO TNV Kotnyoplomoinon touc. Autd, ta OSlacuvdedepéva OSedopéva, pOg
evbladépouv amd TAEUpPAG TEpPlEXOUEVOU, SouNg opydavwong, ouxvotnTag
ETUKALPOTIONONG TOUG Kol GAAWV. To XOPAKTNPLOTIKO €KELWVO TIOU TA KAVEL va
Sladopomolovvtal and ta unodAouna, eival n dtacuvdeopotnta toug, dnAadn to
YEYOVOG OTL n MAnpodopia eival dtaomaptn Kal LaAlota dgv UMopel va evtomioTel
XELPWVAKTLKA. H 81aLtepdTNTA TOUG aUTH €lval Katl o AOyocg yla Tov omoio dev €xel
okopa AuBel To IATNUA TNG OpPyAvVWONG Kal YEVIKOTEpA TNG OSloxelplong Ttwv
Slaouvbedepévwy dedopévwy. Qotdoo, Ta teAeutaia xpovia, TANBOC epsuvnTwv
KOTATLAVOVTaL HE TO I{NTNUO apXlKa NG emefepyaciag twv Slaouvdedepevwv

S5e60UEVWVY KOL KATA CUVETIELO OLUTO TNG SLOXELPLONG KOl OPYAVWOT G TOUG.

2.4. AuvapuKoOTNTO

MNapadoolakd, ta dedopéva otov MAYKOOULO LoTO epdavilovtol CXETIKWE OTATLKA,
adounTta, Kal pe Tov AvBpwrto va Uropet va ta eAEyEeL kal va ta emefepyaotel. KabBwg
To Sladiktuo e€eAlooeTal OUWE, TO TIEPLEXOUEVO TOU Xapaktnpiletatl Suvapko pe duo
TPOMOUG. ATO TN pia epmAouTtiletal Kal petaoxnuatiletal Slapkwg, Kat amo tTnv aAAn
puetaBaretal pe anpoPAento Tpomo, o anpoPAsnto Pabud kot pe anpoPAemnto
pUBUO. ZTo mMAaiolo TN mapoloag SlatplPng, Lag amacXoAouv oL aAAayEG TTou UImopeEl

va epdavitouv ol (8leg oeASeC 0TO TTEPLEXOUEVO TOUC /KAl oTn Sour Toug.

[Slaitepa Ta TEAEUTALO XPOVLA, OL TIEPLEXOUEVEG OTOV TIAYKOOULO LOTO MAnpodopieg
puetafarlovtal, Alyotepo 1 TePLooOTEPO. AuTtO cupPaivel ampoPAemnta, dnAadn
ALyOTEPO 1 MEPLOCOTEPO CUXVA, KAL LUE TAXUTNTA, AKOUA KoL LEoa o€ Alya AETTd 1} KoL
Seutepolenta [59]. Auto onpaivel OTL 0 SNULOUPYOC TOUG UIMOPEL VO AVOVEWOEL R val
SlaypaeL o mepLleXOUEVO TwV CEASWV SLadLkTUoU ) LEPOG AUTOU, VAL TO EUTTAOUTIOEL
N Kol va oAAGEEL SOUKA XAPOKTNPLOTIKA tTnG ogAidac, onwc sivat to URL tng. O

TLAPAYOVTAC TIOU KAVEL OAKOUA TILO CUVOETO TO YEYOVOG QUTO, €lval Mwe N aAAayEg
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UMOpPEL VO TTPAYUATOMOLOUVTOL avVOopolopopda. AUuTO onpaivel otL n kabe oeAida
uropetl va oAAa@lel pe 1o 61kd tTNG pubuo, o omoiog Sev eival otabepog, kal o€
Sladopetikod Babuo kabe dopa 1 oe Stadopetikd Babuod os oxéon pe aAeg oelibec.
Ze QUTA TNV Tapatpnon eivatl mou cuvoiletal kat To eviladEPov TwWV EPELVNTWV
TIOU UEAETOUV TNV KOAUTEPN KOl ATOTEAECUATIKOTEPN SLOXELPLON TOU TIEPLEXOUEVOU
Tou Sladiktuou, adol aAUTA TA XAPAKTNPLOTIKA SnUloupyoUlV emMAéoV SUCKOALEG
KOTA TNV UL0BETNON «TIopad0CLaKWY» TEXVIKWVY avaAUoNG KELULEVOU yLa TN Slaxeiplon

Twv oeAidwv dtadiktvou [23] [40].

Awatpéxovtag tn BiBAoypadia, avTAaUBOVOUOOTE MWE O EVIOTIOUOG TOU HEYEDOUC
Twv aMaywv Twv oeAibwv Sadiktuou, to potifo Twv aAlaywv, n ouxvotnta
eudaviong toug kat n euon Toug Kevipilouv To evLAPEPOV EPELVNTWY TIOAAWY
nediwv. MapaAAnAa, UTIAPXOUV CUCTHUATA AVIXVEUONG TwV aAAdaywv kat etbomoinong
(Change Detection and Notification Systems — CDN systems), 6mw¢ To Visualping [V] kat
to Wachete [X], Ta omoia mapéxouv Slddopeg emhoyég mapakoAouBnong. lMa
napadelypa, pmopel va emAEEEL KAOLloG av B€AeL va mapakoAouBel pépog pLog
oeAibag 1 oAOKANPN, OpLOUEVEG OEALOEG EVOC LOTOTOMOU 1| OAOKANPO TOV LOTOTOTIO.
MNapdAAnAa, umopet va oploTel n ouxvotnta ToU eAéyxou
(wplaia/nuepnota/eBdopadiaia/unvaia Baon) kat twv ewdonoloewv (6Uo popég Tn
uépa, pia popa tn pépa, pia popad tnv efdoudda i otav evroniletal kamola aAAayn)

[47].

Eival ¢avepd nwe n aviyxveuon Twv aAAaywv ToU TApoUcLAlEL TO TIEPLEXOUEVO TOU
Sladiktuou, amoteAel MAEOV HEPOG TNG EPEUVAC VLA TNV OTOTEAECHUOTLKN SLaxeiplon
Tou SladiktuakoU eplexopévou. ETol, amaoyoAel Kal epAG 0To TAALOLO TNG TApoUCaC
SlatplBrg, Omou HEAETAUE TNV KaTnyopLlomoinon Twv Stadiktuakwv ceAldwy, kabwg

{NTOUUEVO €lVaL N KATNYOPLOTIOINON VO TIAPAUEVEL TTAVTO ETILKOLPOTIOLNEVN.

2.5. lowkiAopop@ia kot ETepoyevera

Ta Oebopéva Oladiktvou yapaktnpilovtal, e€miong, amd €TEPOYEVELA KOl
mowhopopdia. Autd TPOKUTITEL amo TNV avamapaotoon twv Sedopévwv mou

Snuoupyouvtal amd  SlopOpPETIKEG TNYEG, KoL apa  €xouv  OLodopeTIKA

Mapia A. Niapou 38



AlsakTtopikn AlatpLpn
XOPOAKTNPLOTIKA. o Ttapddelypa, ol oeAideg mou oxetilovtol PUE TO NAEKTPOVIKO
gunoplo nepthapBavouv dopnuéva dedopéva, ta apxeia kataypodrg SLOKOULOTWV
Lotou (web server log) nui-dopnuéva dedopéva, evw oL 0EAISEG KOWVWVLKA G SIKTUWONG
neplhappavouv dedopéva mou eival adounta. MAAlota, 660 0 MAYKOOULOG LOTOG
avantuooetal, dnpoupyolvtal oeAibeg mou gudavilouv XapaKTNPLOTIKA Kal TwV
TPLWV AUTWV Katnyoplwv [20]. Auto €xeL oav amotéAeopa TN SnpLoupyia oAogva Kal
HEYAAUTEPWV QTTALTACEWV YLa TN SLAAELTOUPYIKOTNTA TWV SLadOPETIKWVY EHAPLOYWY
KOl UTINPECLWV TIOU TapExovTal péow Stadiktuou. MapdAAnAa, umtdpxouv TOAAEG Kall
SL0POPETIKEG YAWOOEG TPOYPAUUATIONOU HEOW TwV omolwv dnuloupyouvtal ta
Sladiktvoka Sebopéva, n KoBeULd €K TwWV OMolwV €XEL TOUC SLKOUCG TNG KOVOVEG
ouvtaéng kot to S1ko TNG Ae€\oylo. Oplopéveg €€ autwy eivat ot xml, html, css, java.
EktOG amo tnv moikilopopdia katd tnv Snuoupyia twv dedopévwv Stadiktiou,
mapatnpeitol oAogva Kat HeyoAUTEPN TOKIAOLopdLla O0TO TEPLEXOUEVO TwV OEAISWY,
To omoio pmopel va €xeL tn popdn €lkévag, Kelévou, nxou, Bivteo r cuvduacuo
OPLOMEVWV N Kot OAwv. Ta teAeuTaia Xpovia, UTIAPXEL akOpa pa popdr dedopévwv
TIoOU ouvavtatal cuxva oto dladiktuo, ta dedouéva kowvwvikng diktuwaonc (social

data).

MPOKEEVOU VA QVILUETWTILOTEL N ETEPOYEVELQL OTNV TUuToOAoyia Twv oeAibwyv
SladiktUoU, €peuVNTEC TAPATNPOUV TwG OeAideg¢ TMOU OvAKOUV Of KAToOLld
OUYKEKPLUEVN KaTnyopla, EXOUV OPLOUEVEG OUOLOTNTEG OTN SOUN TOUG. AUTH TN YEVLKA
dopn Twv oeAdwV Umopel va T CUUTEPAVEL KATOLOG amd tn B€on Twv cuVOEoUWY,
TOU KELWWEVOU KOL TWV EIKOVWV. MapAdAAnAa, UTIAPXOUV UEPLKA XAPOAKTNPLOTIKA, OTIWG
glvat n avaioyia/o AGyog TnG mMocOTNTAC TWV CUVOECUWV TPOG AUTH TOU KELUEVOU, TA
omola gpdavilovial os OAEG TIG KOTNYopleg Twv eyypddwv, alkd os SLopopeTIKO
BaBuo, kot UTIAPXOUV Kal KATola GAAQ XOPAKTNPLOTIKA TTOU CUVAVTWVTAL UOVO O€
OpLOMEVEC Katnyoplieg wotooeAibwy. Baolopévol oe auty tn Bewpnon, ot [7]
KOTNYOPLOTIOLOUV TLG LoTOCEALSEC OTIC £€RC BAOIKEG KATNYOPLEG:

o [IAnpogopiakéc oeAibec (informational pages)

o Jelibec avalntnonc (research pages)

o [Ipoowrnikec apyikec oeAidec (personal home pages)
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TNV mpoonaBeld va KaAupOoUV Tal KEVA TwV MPONYOUEVWY HEAETWY, OTNV £pEuva

Twv [39] katnyoplomolovvtal codpwe Kol TANPWE Ta TTANPOPOPLAKA ALTAUOTO TWV

Xpnotwv, Aappavovtag unoyn tOoo to (610 To altnua, ULOG Kol OUTO amoTeAEL To

6ebopévo-KkAeldil Tou okomoU pag avalitnong, 000 Kal AAAOUC TTAPAYOVTEC, OTIWG

elval n oeAida tnv omola emAEYEL TEAIKWG O XPROTNG va emokedtel Bewpwvtag TNV

KATAAANAOTEPN KOl OXETIKOTEPN HUE TO AlTNUA TOoUu. ATIOTEAECUA QUTHG TNG MEAETNG

elval n katataén twv MANPodOopLAKWY ALTNUATWY OTLC TIAPOKATW KATNYOPLEG UE Ta

QavTioToL O XOPAKTNPLOTIKAL:

Avalitnon ue okomo tnv nmAnpowopnan (informational searching): mpokeLtot

yla avalitnon e OKOTO TOV EVIOTILOUO TIEPLEXOUEVOU TIOU OXETI{ETOL UE EVal
OPLOPEVO DEUQ, TIPOKELUEVOU O XPHOTNG VO LKOWVOTIOLOEL TNV TANPodopLOKNA
TOU avaykn. To TEPLEXOUEVO MMOpPel va  eival ToAwv  popdwy,
oupnepAaUBAVOUEVWY KELLEVOU, Sebopévwy, TEKUNPLwY Kall
OTITLKOOLKOUOTLKOU UALKOU. H avaykn Tou Xpnotn UMopel va gival amd Katl
TLOAU GUYKEKPLUEVO, MEXPL KAL KATL TIOAU YEVIKO.

Avalitnon ue gkomo tnv mAonynon (navigational searching): mpokettal ylo

avalnTnon LE OKOTIO TOV EVIOTIOUO HLOG OPLOUEVNG LoTOOEAISAC, HEoa oTNV
omola o xprnotnc emBupel va mhonynOel. H 1otooeAida autr pmopel va ival
£(Te eVOC OTOMOU £iTE EVOC OpYAVIOUOU. € QUTH TNV MEPIMTWON, KATA KAvVOva,
0 XpRoTtNG Umopei N6 va yvwpilel tnv umapén tng LotooeAidag mou avalntd n
Umopel amAwg va Bewpel OTL UTTAP)XEL.

Avalitnon ue okomd tn ouvaddayn (transactional searching): mpokeLtal yLa

ovalntnon UE OKOTO TOV EVIOTIOUO MO LoTooeAidag péow tng omoiag o
XPRoTtNG Bal UMOPEDEL VAL ATIOKTI OEL €val TIPOLOV, VO TIPAYLOTOTIOLAOEL KATIOLOL

ouvallayn N va e€untnpetnBOel oto MAALOLO pLOG UTtNPEGiag.

Y€ OUVEXELX TNE KATNYOPLOTIOLNONG TTOU avadEPETOL TILO TAVW, oL [38] mpoadlopilouv

KOl TOL OVTLOTOLYO XAPOKTNPLOTIKA TWV ALTNUATWY TIou UTtoBAAAOUV OL XPHOTEG OTO

mAaiolo Twv avalntroewy Toug Ue BAon TLE TAPATIAVW KATNYOPLEG:

lMAnpowoplaka attnuata (informational queries):

o Ta epwtipata pmopsel va  mepAAUPAVOUV  EPWTNHOTLKEG

Aé€eig/dpaoelg.
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Ta epwtpata pnopet va nepthapBavouv 6poug puoLkiG YAwooog.
Ta epwtipata punopel va nepthapfavouv 6poug mAnpodopnong, Tu.x.
KOATAAOYOC K.ATL.
To epWTAHATA UMOPEL VA ELVOIL CUVEXELA TIPONYOULEVWY EPWTNUATWV.
Ta gpwtApata pnopet va unofallovtat addotou o xpHotng €xeL Sl
opLopEveg oeAibeg ou Tou Sivovtal oav anotéAeopa tng avalitnong
ToU.
Ta epwtipata eptAapBavouv touldaxLotov dUo AEEELC.
Ta epwtRpata autd dev €X0UV KATIOLO OO TA XOPAKTNPLOTIKA TWV

AAAWV U0 KOTNYOPLWV EPWTNUATWV.

o Awmuata mAonynonc (navigational queries):

@)

Ta epwthuato  Pmopel va  TEPLEXOUV  TO  OVOMA  HLAG
gtalploc/emnxeipnong, evog opyaviopol f evog atopou .

Ta epwtiuota pmopel va  mepllapBavouv PEPOG SLASIKTUAKNAG
S1evBuvong (domain suffix).

Ta epwTpaTa UMopel va £xouv To «SLadiktuo» oav rmnyn.

To KOG TwV EpWTNUATWY cuvnBwg Sev Eemepva TIg 3 AEEEL.

O xpnotng ouvnBbwg emAéyel va TPOBAAEL TO TPWTO aAmd TA

QITOTEAECLLOTA TIOU TOU EMLOTPEDEL N unxavnh avalitnong.

o Awmuata cuvardaync (transactional queries):

@)

Ta epwtipata pmopet va mepllappdavouv 0poug mou oxetilovtal e
Towieg, Tpayoudla, oOTiYoug, OUVTAYEG, ELKOVEG, XLOUUOP,
mopvoypadia.

Ta epwTApOTA UITOPEL va TEPANaBAVOUV OPOUC YL TNV «OTIOKTNON»
TOLVLWYV, TPOYOUSLWV K.ATL.

Ta epwtiuata pmopet va meplhapPfdavouv 6poug yla t «ARYPn»
TOLVLWYV, OTiXWV, AOYLOULIKOU K.ATT.

Ta epwTAMOTO UTTOPEL VO OXETI{OVTAL UE ML ELKOVA, VOl OTITIKOOKOU-
OTLKO UALKO, €val NXNTLKO VTOKOUUEVTO.

Ta epwtipata pmopel va meplhapfdavouv 6poug Puxaywylag, T.x.

mayvidia.
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o Ta spwtiuata pmopel va mepthapBavouv opoug «Sladpaongy, TLY.
ayopalw, culntw.
o Ta epwtiuota umopel va mepAaUBAVOUV  KATOL  ETIEKTOON
CUUTILEOUEVWY OPXELWV HOUGCLKAG, TOLVLWY, ELKOVWV K.ATL., OTIWG €lvat

Ol EMEKTACELG jpeg, zip K.ATL.

Ta eupAuoTo TWV TOPOMAVW HEAETWV amoteAolv tn PBaon ywa t™ Soulkn
Katnyoplomoinon oto TAaiolo Tng Tmpotewvopevng peBodoloyiag. Exktevéotepn
avadopa yivetal otn oxetikn Evotnta, 4.3.1. MoAudidotatn Katnyoplomoinon

TeAbwv Aadiktuou.

2.6. Ap@ipoAn Modtnta Asdopévmv

O 0poc¢ «big data» kaBlepwOnke oxXeTIKWG MPoodaTa, Yeyovog Ttou e€nyel tnv EANewdn
EVLIaLwYV Kal cadpwG OPLOPEVWV KPLTNPLWV TTOLOTNTAC AUTWY TwV dedopévwy. QoTtooo,
oUTO ToU WG BePatdtnta avadépetal otn oxeTkn BLBAoypadia sivat 6tL n moldtnTa
Twv dedopévwy dev e€aptatal HOVo amo Ta XOPOKTNPLOTIKA TWV 8lwv, aAAA Kol ano
1o meplBailov dnuloupylag Kat to TEepBAAAov Xprong Toug. uvnBwg Ta mpoTuna
TIOLOTNTAG, OTIOU UTIAPXOUV, QVATITUGCOVTOL OO TNV OTTIKA TWV SNUIOUPYWV TWV
6ebopévwy. Z1o mapeABoOv, oL XprRoTeg TwV Se60UEVWY ATAV KOL UTOL TToU, ApéowE
EUMEOWG, Ta dnuloupyoloav KLOAAC. Auto StaodaAlle kal Tnv moldtNTA Tous. OpwC,
oTnV €moxn twv Peyalou oykou Sedouévwy (big data), 6mou oL mNyEg autwy Twv
6ebopévwy elval MOAMEG Kol TTOWKIAEG, Kol oL xprnoteg dev eival amoapaitnta Kol
Snuoupyol toug, o EAeyxog Kal n StacddaAilon moLotnTag Twv SeSOUEVWV Elval akOUa

mo Suokolo va eivat avotnpa [19].

AUTO €xeL oav QTMOTEAECUA VA CUVOVTOUV OL XPHOTEG CUXVA OTOV TOYKOOULO LOTO
TapamAAVNTIKEC 1 €€ oAokAnpou Peuvdeic mAnpodopisc, va Aappfavouv avemBuuntn
aAAnAoypadia, va dtaBalouv avopBoypada r/kal acUVTaKTa KELLEVA, OKOUA KOL VOl
obnyouvtal Ot LOTOTOMOUG TIOU OTOXO £XOUV va OAAOLWOOUV TO AOYLOHULKO TWV
UTTOAOYLOTWV TOUG. AUTO evioxUETOL Ao Tt Suvatotnta TG AVWVUULaG TTou TtapExEL
to Sladiktuo. Mpoéktaon auTAG TNG ouveinkng Ba pmopovuoape va OV UE TTwE ival

KOl TO NAEKTPOVIKO €yKANUa, o0AAG KoL N cUPBATIKWY LopdwV EYKANUATIKOTNTA TIOU

Mapia A. Niapou 42



AlsakTtopikn AlatpLpn
ouyva Bplokel mpoodopo £dadog oto dadiktuo. MaAlota, nén amod tn dekaetia Tou
1990, ekto¢ a6 to SLadikTuo Tou 6AoL YWWPL{OUE KoL XPNOLUOTIOLOUE, TO AEYOLEVO
«Surface Web» tou onolou to meplexopevo -afLOmIoTo N Un- €ivat SNUocLo, UTtApyEL
kat to «Deep Web», tou omolou to meplexdupevo eival WOWWTIKO, oAAG KoLl TO
«Darknet», To omolo givat TpooBACLUO PE TN XPHON CUYKEKPLUEVOU AoyLopikol (TOR
— The Onion Router), Tou omoilou oL XpRoTeg €ival aduvato va €VTtomioTouv, Kal

OUVOEETAL OTEVA UE TNV TTOPoXH TTANPOPOPLWV OXETIKWYV TN auToxelpiag [51].

Asedopévou OTL okomog tou mapovto¢ Kedbalaiou eival n avadopd ota PBacikd
XOPOAKTNPLOTIKA KOL TG LOLOLTEPOTNTEG TOU TIAYKOOKLOU LOTOU, HEVOULLE TTEPLOCOTEPO
oto B£pa twv apdifoAng mowdtntag Twv dedopévwy mou adopad n Evotnta autn.
Baowko pépog autwv Twv dedopévwv amotedouv ol Peubdeic elbnoelg (fake news).
IXETIKA HE autd, evdladépov TMapouclalel n «TPLOdLAcTATNY AVAYVWON Tou
«OLKOOUOTAHATOC» TwV Peudwv eldnoswv amd epsuvntéC [76], ocLuPwva Pe TNV
omola ot Peudeicg el6N0ELG E€apTWVTAL ATIO TPELG TAPAUETPOUG: TO TIEPLEXOUEVO, TNV
KOLWVWVLKN SlaoTtacon KoL TNV Xpovikn dtaotaon. H TapApETPOG TOU TEPLEXOUEVOU EXEL
VO KAVEL PE TN CUCYXETION TwV £L6N0EWV/SNUOCLEVCEWY UE OXOALA H/KOL OXETIKEG
OVOPTHOELC XPNOTWV O€ KOWWVIKA pHEoa. H Kowwvikn dlaotaon adopd OTIC OXECELC
HETAEL TwV dnuLoupywv/ekdotwy, SlavouEéwy Kot Xpnotwy. Evw n xpovikr didotaocn
QVTIKATOMTPIlEL TNV £EEALEN TWV SNUOCLEVCEWY KAL TWV QVOPTHCEWY TWV XPNOTWV LE
™V napodo tou xpovou. MdAlota, ot idlot urtootnpilouv Mwe N LEAETN Kal n e€€Taon
OQUTWV TWV TIAPOUETPWY HUMOPel va oUPBAAEL KABOPLOTIKA OTOV EVIOMIOUO TWV

Peuvbwv eldnoswv.

Ye KABOe MEPIMTWON, O EVIOTIOMOC, O MEPLOPLOUOG Kot N e€aAewn Twv apdiBoAng
nolotntag Sebopévwy oto MAALCLO TOU TAYKOCULOU LOTOU, Elval KATL TTOU KEVTPLIEL TO
evéladépov MOAWY EPEVVNTWV KL EMLOTNUOVWY TIPOEPXOUEVWY aTtd TIOAAOUC Kol

Sladopetikoug Topeic [90] [91].
2.7. lIpokA1oeLlg Kot AVOKOALEG 6T Alayeiplon

Amo ta napandavw, ¢aivetal mwg n dla n uon Tou MOYKOGULOU LOTOU ElvalL EKELVN

Tou dnuioupyel Kal TG TPOKANCELS yla Tn Slaxeiplony tou. Me dAAa Adyla, ot
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dlattepotnteg mou xapaktnpilouv ta dedopéva Stadiktuou Kal avadépovtal Lo
mavw, elval autég mou TpPokaAoUv OSUCKOAIEG KOl TOUTOXPOVA OUVLOTOUV TIG
TPEXOUOEG MPOKANCELG yLa TN Slaxeiplon Toug. AuTo lval Kot To KivnTpo wg adetnpia
™¢ mopovoag Statplpic. H onuacia 4 akopa kot n avaykn, Ba pmopoloape va
TIOULE, TNG EPEVVNTIKNG UEAETNG OXETIKWV {NTNUATWY, £XOVTOG OTOXO TNV KAAUTEPN
Slaxeiplon kat opyavwon Twv Sladiktuakwyv SeSoUévwy, EVIOXUETOL ATIO TO YEYOVOG
otL to dladiktuo amod Bondntikd epyaleio €xel peTaTpaNEL O€ TPWTAPXLKO yla TN {wn
Tou avBpwrou. Auto adopd OAeg TIG MAEUPEC TNG avBpwrivng {wnG amAEG Kal

oUvVOEeTEG.

MO0 OUYKEKPLUEVA, KAl EMLOTPEPOVTIAC OTA TILO TEXVIKA {NTAHMATO, OMwC £lval n
Sadkacia tng avalntnong mou eival BepeAwdng yia to Web-of-Things (BA. 2.2.
lotoptky Avadpopn), Yivetal oAoéva Kot TILO amaltnTki AOYyw TNG KVNTIKOTNTOG TWV
OVTIKELLEVWY, TNG TIPOOWPLVAG TapoUaCiag KoL TNG OUVEXOUG pong Sedopévwy pe
UETABAAAOEVECG XWPLKEG KOL XPOVIKEG LELOTNTEG. KATd CUVETELQ, €lval amapaitntn n
OTIOTEAECUOTIK) EUPETNPLOON TOOO TWV LOTOPKWYV OeSOpéVV 00O KOl TwV
0ebouévwV  TIPAYUATIKOU XpOVoU. H €peuvnTikr) Kowotnta €XeL  avarmrtugel
TIOAUAPLOUEG TEXVIKECG Kal LeBOSOUC YL TNV AVTILETWIILON OUTWV TWV TPOKANCEWY,
ol omoieg adopouV TIG BACLKEG APXEG TOU TTAYKOCHLOU LOTOU, TNV aVATIApA0TOCN TWV
6e6opévwy, aAAA KoL TO TIEPLEXOUEVO UTIO avalTNOn. IXETIKA HE TIC PACLKEG APXEC
TIou SLETIOUV TOV TIAYKOOLO LOTO, Ol TapadOCLOKESG TEXVIKEG TTOU KOBLOTOUV £DLKTA
™V avalntnon kat avaktnon dedopévwy, OTwC ival n eupetnpiacn, n opadomnoinon
Kat n tafvopnon, 6ev pmopouv va edpoppootouv kat' eubeiav. Xpelaletal va
TIPOCAPUOCTOUV yla VA €lval LKAVEG va uTtootnpiouv tnv avalntnon kat cto Web-of-

Things.

Tnv 8o otyun, mapadoolakd, 0 ONUOCLOAOYLIKOG LOTOG OTOXEUEL OTNV TOPOXN
onuacloAoyiag kat SLHAELTOUPYLKOTNTAG Yo KABe TUMO Moépwv otov loTo, yla Tnv
olkodopnaon evoc Siktuou dedopévwy. OL KOLVOTNTEG TTOU aloXOAoUVTaL UE TO B€pa TG
avalntnong £€XoUV aVOYVWPELOEL TN CNUOCLA TWV TEXVLKWY TOU CNUACLOAOYLKOU LOTOU
(T.x. TEXVIKEG avamapdoTaong TNG yVwong Kol QUTOUATOTOLNHEVN CUAAOYLOTLKA yla

v efaywyn Kat dnuwoupyila VvéEag yvwong), otnv mpaypotomnoinon €Eumvwv
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umnpeowwv pe ocuvdedepéva aviikeipeva oto loT (Internet of Things) kat oto WoT
(Web of Things). Xpelaletal opwg va dtepeuvnBouv oL TEXVIKEG aval)Tnong amo Tnv
TAELPA TNG avamapaotacng Sedouévwy yvwong, Le Wblaitepn éudaon otn xprion Twv
TEXVOAOYLWV TOU ZnpacloAoyikou lotou, dnAadn twv Zuvdedepévwy AsSopévwy Kot
TwV onuacloloylkwyv dedopévwy pong. Katt avtiotowo, dnAadn n amapaitntn
T(POCOPUOYH, XPELATETAL VA YIVEL KAL YLO TIG TEXVIKEG avalnTnong avadopLka Ue TO
TIEPLEXOUEVO, OEOOUEVOU OTL N ETEPOYEVELD OTO TIEPLEXOLEVO OUVETIAYETOL KOl
ETEPOYEVELA OTLG HeBOSoUG avalnTnong. MPAKTKA, N avAyKn auTr) cUVOEETAL AUECA
KOl APPNKTO LE TNV OVAYKN Yo BEATIWHEVEC TEXVIKEC Slaxelplong Kol opydvwong Tou

Sladiktuou.

1o mAQiol0 OUTO, Ol EPEUVNTEG KAAOUVTIAL VA OVTIHETWIIOOUV SUCKOALEC, TtOU
mapadooLakd KEVIPL{OUV TO eVOLOPEPOV TOUG K AVTIUETWITI{OVTOL ETITUXWCE, OUWG TNV
(dLa oty mapapEVouV we IPOKANOELS, KABWGC He TNV eEEALEN TOU TTAYKOOULOU LOTOU,

puetaAAdooovtal Kat e€eAiooovtal pali tou. Autég cuvoilovtal ota €€n¢ [19].

e H mowiAopoppia twv nnywv Se60UEVWY GUVETIAYETAL Kal TIOWKIAOpopdia
oTov TUTOo Twv SeSopévwy, To oUVOETN Soun, UE AMOTEAECHA va YIVETAL TILO
QUTTOLTNTLKA KOl N SLaAelToUpyLlKOTNTO HETOEY TOUC. AUTO, KAVEL TiLo SUOKOAN
TNV AVAKTNOH TOUG o TG UNXAVES avalATnong wg amavinon o€ éva aitnua
avalntnong xpnotn, kabwg auty n mowkihopopdio KAVEL IO CUVOETN TNV
ouTopaTOUOTOTIOMNUEVN SlaxElipLor) TOUG.

e O oyko¢ Twv Stadcouwv debouévwy sival TepAOTIOC Kal ival SUCKOAO va
EKTLUNOEL N OLOTNTA TOUG EVTOC EVOG EUAOYOU XpoVikoU Slaotipatog. KL auto
ylaTL aaLteital mpwto n cUAAOYH TOUG, UOTEPO MIPEMEL VA «KaBapLloTtolvy, va
TIPOCAPUOOTOUV WOTE va SLAAELTOUPYOUV KOl TEALKWG Vo TIPOKUOUV Ta
vPnAng motdtnTag dedopéva mou eivat amapaitnta. H SuokoAia auvéavetal av
OUVUTIOAOYLOTEL O XpOvog Tou Xpeldlovtal ta adounta Oebopéva va
EVAPUOVIOTOUV PE SOUNUEVOUC TUTTIOUC, WOTE va £lval Suvath n MEPALTEPW
enetepyaocia twv dedopévwy. ETol, mopdTL N AUTOUATOTIOLNUEVN EMeEEpyaoia
Twv Stadiktuakwyv Sedouévwv amacyoAeL TNV EPEUVNTIKI KOWVOTNTA OO TOTE
mou eudaviotnke to Sdadiktuo, oL amaltroelg mov dnuloupyolvtal CToV

TOMEQ QUTO, YivovTal OAOEVA KL TILO TIPOKANTIKEC.
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e Ta béebouéva aAAalouv TOAU ypriyopa Kol HE TPOMO OmMPOBAEmTO KOl
«QAVOPXO», HUE ATIOTEAECHA VA «EETIEPVWVTALY CUVTOUA, XAVOVTOG MEPOG TNG
TIANPOdOoPLAKA G Kal OXL LOVo alag Toug. To yeyovog autod aveBalet Tov mnxn
TWV AMATACEWV yla TNV enegepyacia Toug, KaBwc, yla va €XOUHE TAvTa
ETUKALPOTIOLNUEVA OTTOTEAECUOTA KATA TNV OVAKTNON MANPOdOopLWV Kol OXL
HOVO, Ta amattolpeva dedopéva Ba ripémnel va cuAAeXBoUV 1)/Kal vo uTIooToUV
enefepyaoia eyKalpwe - EVWOWVTAG OE TPAYHUATIKO Xpovo. MapdAAnAa, Omwe
daivetal kol amd TNV LOTOPLKH ovadpour) TOU YIVETOL O TPONYOUMEVN
evotnta (2.2. lotopikr) Avadpoprn) dev HeTaBAANETAL LOVO TO TIEPLEXOEVO TOU
Stadiktuou, aAld Kal To SLadiktuo wg ovtotnTa, KHBwWE eEEALKTIKA aAAALEL N
Xpron tou.

o Yrapxel €AAewpn eviaiwv/ka3oAlkwv RmPoTUnwv SLao@AALong molotnTag
Twv 6e6opévwy. To yeyovog auto, L6lwg av cuvSuaoTel Le TV molkilopopdia
TWV TINYWV Se60UEVWVY KOl TOV OYKO TOUG, EVIOXUEL OKOUO TIEPLOCOTEPO TNV
OVAyKn ylo OAOEva KOL TIO YPNYOPEC KOl OTOTEAECHOTIKEG — TEXVIKEG

enefepyaociag Twv Sladlktuakwyv SeSopévwv.

Ta napandavw anoteAolv TV adetnpia, TN BACN KL TO KIVNTPO yLa TNV EKIOVNON TNG
napovoag OSwatpBig. Exoviag otdéxo TNV autopoatomolnuévn Slaxeiplon  kat
opyavwon Twv Suvapkwv Sedopévwy, oxeSLATETAL LA TEXVIKI) OLUTOUOTOTIOLNUEVNG
Katnyoplomoinong oeAibwv Sladiktuou, n omoia eival ocuvduaotikh/ocUvBeTn,
otnpiletal og eupApaTO EEEXOVIWYV MIPOTEPWYV HEAETWY, KoL A€LOTIOLEL ATTAQ KOl KOLWVA

oTolXEla PE TPOTIO VEO.
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KE®AAAIO 3: Texvikéc Katnyoplomoinong

AlaSikTvakwv Asdopévwv

3.1. Elcaywyn

H katnyopionoinon 6ebouévwv (data classification) elval pla amo TG TEXVIKEC
eéopuéncg yvwong (data mining), mou efumnpetel Tnv €€aywyn MANnpodopLwv Kal
TPOTUTIWV XPNOolwy otn ANYn anodpacewv. Mapadelypa KatnyopLomoinong amno tnv
kKaOnuepwv Twr, amoteAel O €eVIOMIOUOG, KOl OTN OUVEXELX OSLOXWPLOMOC TNG
ELOEPYOUEVNG avemduuntng nAektpovikric aAAndoypagiac (spam e-mails), o
KOOOPLOUOC TWV OTOUWV TIOU UYELOVOULKA Yapoktnpilovtat wg HéEAn sumabwv
opadwy k.a. EUkoAa ylvetal avtIAnmto To Yeyovog OTL 000 aUEAVETAL O OYKOG TwV
Sebopévwy mpog enefepyaania, TOoo aufAavovtal oL AMALTHOELS KATA TN Stadikaoia tng
enefepyaoiag, Ue AMOTEAECUO TNV QUTOUATONOLNON TWV TEXVIKWY QUTWV OAOEVA Kall
TEPLOCOTEPO. Me avaAoyo TpOmo e€eAlOOETAL KOl AVATTTUCOETOL N AMALTNON YLa TILO
QMOTEAECOTIKEG TEXVIKEG KaTnyoplomoinong Stadiktuokwy dedopévwy, adou ta
teleutaia avgavovrtat INyYLwdwE Kot xapaktnpilovtal amno 0pLoUEVEG LOLALTEPOTNTEC
Tiou aveBAlouv ETMUITAEOV TOV TIHXN YLOL ATTOTEAECUATIKOTEPN SLAXELPLON KL OpyAvVwWon
toug. Etol, n autépatn katnyoplomoinon Stadiktuakwy Kol oxt povo dedopévwy

e€akoAouBel va kevtpilel To evdladépov tng dteBvolg EpeuVNTIKNC KOVOTNTAC.

Zto mAaiolo tng mapouoag dtatpLprg, Ta dStadiktuakd dedopéva ou pag anacyoAouv
elval oL oeAideg Stadiktvou. Z0udpwva pe ™ PBBAoypadia [63], To MPOPANUA TNG
KOTNYOPLOTOLNONG TOou¢ Umopel, o éva mpwto emninedo, va Sialpebel ota €€n¢
ETUUEPOUG TIpOPANHaTA:
(i) Yeuatikn katnyoplomoinon (subject classification), n omola adopd to Béua
TIOU TIPAYHOTEVETAL N oeAida (m.X. TEXVN, ABANTIONOC, EMLOTAUN).
(i) Aetroupyikn katnyoptomoinon (functional classification), n omola adopd O

pOAo mou mailel n oeAida (mpoowrtikr) otooeAida, oeAida pabnuartoc),
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(iii) katnyoptomoinon ouvaitodnuatog (sentiment classification), n omoila adopa
TN YVWUN TIOU TAPOoUcLAleTal o€ HLo LlotooeAida (r.X. yvwun mou €XEL o

YPAPwWV YUpw amod EvVa GUYKEKPLUEVO {NTNUA).

210 mAaiolo Tng mapouoag SLatpLPrg, oTo LEYAAUTEPO UEPOG TNG OXETIKNG EPELVAG
TIOU MEAETAUE OUVOVTALE TEXVIKEG OUTOMATNG KATnyoplomoinong SLadlktuakwy
oeAibwv, mou Kuplwg otnpilovtal ite oTo MEPLEXOUEVO (BEUATIKA KaTnyopLomoinaon)
elte otn Soun Ttoug (Asttoupylkny Katnyoplomoinon). Etol, ot Evotnteg mou
okoAouBoUv, ylveTal EMIOKOMNGCN TWV TEXVIKWV OUTOUATNG KOTNyopLOTOinong
Sladlktvokwy oeAibwy, mou amotédecav T Bdon kalt adetnpia tng mapouoag

SouAelag.

3.2. Texvikég Katnyoplomoinong LeAidwv Atadiktoov

OpLopdc: Katnyoplomoinon eival n Stadikaocio KaTa tnv onola pia TeXVIKN kabilotatal
tkavr) va mpoPAéPel tnv katnyopla (kKAdon) evog otolxeiou emidéyovrag peTall
KaBopLOUEVWY TLUWV. Mpokettat yla plo Stadikaoia mou oAokAnpwveTal HEoa amod
Vo Bruarta. Kata tn Stapkela Tou mpwtou Bripatog, epappolovrag tov alyoplopo
Katnyoplomoinong oto cuvolo debouévwy eknaibevong, dnuloupyeital To LovtéAo
Katnyoplomoinong. Itn OuvEXela, KAatd To Oeutepo Pripa, to £€axBév povtélo
dokipaletal oe éva mpokaBoplopévo oUVOAO SoklpaoTikwyv OSedopévwy, Kal

HETpwVTAL N amodoon Kal n akpifela Tou poviélou [56].

H épguva yUpw armod to INTNUO AUTO EXEL EOTLAOTEL TPOC TPELG PACIKEC KATEVOUVOELC.
AuTég elval n oratiotikn (statistics), n unyavikn puadnon (machine learning) kat ta
veupwvika Siktua (neural networks). OLtpooeyyioelg mou Bacilovtal otn CTATLOTIKN
xapaktnpilovrat amno tnv umapén evog Bactkol LoviéAou mBavoT)Twy ou SOUAeVEL
UE akpifela, kal To omoio mapéxel Tnv mBavotnta va Bploketal oe kABs kKAdon to
EKAOTOTE OTOLXELO TPOG KaTnyoplomoinon. Amo tnv AAAn, Ta HOVIEAQ UNXOAVLKAG
Habnong Baoilovtal o AoyikéG 1 Suadikeég Aettoupyieg, kal pabaivouv pla epyacia
péoa amod pla ospd moapadslypatwyv. Me aAla Adyla, otoxevouv otn dnuoupyla
eEKPPACEWV KATNYOPLOTIONONG APKETA ATAWY, TTOU VA KULLOUVTALY TOV avOpwrtivo

OUAAOYLOUO EMOPKWE, WOTE va mapéxouv tn Stadkaoia AqPng anodpdocswv. TéEAog,
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TO TeS0 TWV VEUPWVIKWV SIKTUWV £XeL TpoKUYPEL amo SLadopeTIKEC aPETNPLES, TWV
Oomolwv To €UPOC KUMAIVETAL Ao TNV Katavonon Kol pipnon tou avBpwrivou
eYKePAAOU £wG eupUTEPA BERATA aVTILYPADC TWV aAVOPWIILVWY LKAVOTHTWY, OTIWG
elvalt n opkia. Tlevikd, T VEUPWVIKA OikTua OmOTEAOUVTOL QMO OTPWHATA
Slaouvdedepévwv KOUBwWY, OToU KABE KOUPBOG TOPAYEL L0 UN-YPOLULLLKI) CUVAPTNON
Twv dedopévwy glc00d0UL, Ta omola Pmopel va mpoépxovtal and aAAoug KOUPBoug
anevuBeiog anod ta apxka dedopéva eloddou, evw oplopévol kKopPol Ttautilovtal pe

Vv €€060 Tou Siktuou.

MAWVTAC TILO CUYKEKPLUEVA YLO TNV KATnyoplomoinon twv oeAidwv Stadiktvou, ou
elval Kal To avtikelpevo HeAETNC TNG mapovoag SlatplBrg, n Katnyoplomoinon sivat
n Sadikacia TG anodoong pLog oeAldag oe pia 1 MEPLOCOTEPEG TPOKABOPLOUEVEC
katnyopieg. MNoapadoolakd, n katnyoplomoinon Ttwv oeAidwv  Sladiktuou
OVTIHETWITIlETAL WG Eva TPOPANUA EMOMTEVOUEVNC LABnong [74], omou €va cuvolo
KQTNYOPLOTOLNMEVWY SESOUEVWV XPNOLUOTIOLOUVTOL Ylot TNV «eKTaideuon» €vog
KOTNYOPLOTIOLNTH, O OTolo¢ UMopel va epapUOCTEL yla TNV Katnyoplomoinon aAAwv

Sdebopévwy.

2Tn ouvEéxeLla, tapouaotlalovtal opLopEVOL amo Toug Tito dtadedopgvous alyoplOpoug
OUTOMATNC KATNYOPLOTIOLNONG KELUEVWY, OTOUC omoiouc Baaoilovtal UE T OELPA TOUC
oL TapadOCLAKEC TEXVLKEG KaTnyoplomoinong oeAibwv dtadiktuou. Qotodco, Kpivetal
okomuo va Slaxwplotouv vwpitepa ta dvo mebdia, kabBwg n Katnyoplomoinon
oeAidwv Sladiktuou SladEpel amo auTr TwWV KELLEVWY, AOYw TNG $UONE TWV TPWTWYV,
omwe avadEpetal Kal o€ mponyoupevo Keddlaio (KEDAAAIO 2: XopaKTnpLOTIKA Kot
ISlatepotnTeg Aladiktvou). ApXLKWwG, ol Tapadoolakeés puéBodol Katnyoplomoinong
KEWEVWVY Bplokouv edappoyn Kuplwg oe dounuéva éyypada ypapupéva e cuVoxi
Kol OOULK) OUVETIELD, EVW TO TIEPLEXOUEVO TOU OSLadIKTUOU Bev €XeEL QUTO TO
xapaktpa. Yotepa, oL oeAideg Stadiktuou amoteAouv nuL-dGounpéva gyypada
vpappuéva o HTML yAwooo, Omou aKOPO KL AV UTIAPXOUV ETILONUELWOELG KOTA TN
Snuoupyla Toug, AUTEG Elval TTOAU TIEPLOPLOEVEG VLA VAL OVTOTIOKPLOOUV OTLG AVAYKEG
™G Katnyoplomoinong. TEAOG, oL SLadIKTUAKEG CEALSEG UTIAPXOUV EVTOC EVOC UTIEP-

KELUEVOU, E CUVOEDELG Ao KoL TTPOG AUTEC. |6iwg To TeAeuTaio, n Slaocuvdeouotnta
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TwVv oeAidwv Sladiktiou ival Baoko XapaKTNPLOTLKO Tou loTol mou anouotalel ano
TO MPOPANUA Katnyoplomoinong napadoolakwy KEPEVWY. Emopévwe, To BEpa g
Katnyoplomoinong oeAidwv Stadiktiou glval, EKTOG Ao ONUAVTLKO, Kal SLadpopeTko

oto BaBog Tou amod auTto TG KaTnyoplomoinong Kelpévwy [63].

Ano pla aMn omtikr, ol (Slol oL Teploplopol Twv PeEBOSWV KaTnyoplomoinong
KELLEVWVY OTAV OL TeEAsuTaiol epapuolovral yla TNV Katnyoplomoinon tTwv ceAidwv
Sladiktuou, pag odnyouv Kal otn «8LEEoSo» amod autolG. JUYKEKPLUEVA, BAEMOVTAG
MwG oL Tmopadoolakég HEBoSOL  katnyoplomoinong  Kelwévou  elval 1o
QMOTEAECUATIKEG O AMOAUTWG Sopunpéva dedopéva, oL epeuvnTEG odnyouvtal oTnv

alomoinon Kot avamntuén HeBOSdwv NUL-EMOMTEVOUEVN G LABnong [36].

3.2.1. k-Nearest Neighbors (k-NN)

H mpooéyylon tou k-Nearest Neighbor (k-mAnoléotepog yeitovag) €ival OXETIKWG
amAn: dsdopévou evog dokiuaaotikou eyypdagou d (test document d), to cuotnua
evtomilel Tov k-mmAnotéotepo yeitova PeTafl TwV gyypaewv eknaidevonc (training
documents), kot aflomoLel TI¢ kKAdoEeLC TOU k-TIANGLECTEPOU YelTova yla va eAEYEEL TN
Baputnta twv umoPndwyv kKAGoswv. H Papltnta twv KAACEWV TOu KAOe
TIANGCLEOTEPOU Yeitova-gyypadou uttoAoyiletal pEow Tou Babuol opoldtTnTag HETALY
TOU TANGCLEoTEPOU  yeltova-eyypddou Kol Tou SOKLUAoTIKOU eyypddou. Av
TIEPLOCOTEPOL TOU £€VOG k-TIANCLECTEPWV YELTOVWVY polpalovtal pio kKAAon, tote
npootiBevral oL empépouc BaplTnTeg, Kal To aBpolopa avtwy Bewpeital n Baplutnta
OUTAG TNG KAAONG OXEON HUE TO SOKLUAOTIKO £yypado. Taflvopuwvtag TiG mbaveg
KAQOELG HUe Bdon tov ekdotote Babuod PaputnTdg TOug, TPOKUTTEL N amoppEéouoa

taflvounueévn Alota mBavwv KAAcEwV yla To SoKLHaoTIko Eyypado [80].

Mpokeltal ywa €vav alyoplBuo Katnyoplomoinong mou otnpiletal otn UNXovLKA
pabnon kat amoteAel €vag amd Toug KAAOLKOUC aAyopiBuoug oto medio NG
KaTnyoplomoinong KeWevVwy. AUTOg lval évag amod toug Baoclkoug AGyoug ou oTo
KEDAAAIO 5: Mepapatikn AfloAdynon, aflomoleital o k-NN yLa tnv mpayuotonoinon
TNG OUYKPLTLKAG TIELPAUATIKAG HEAETNG TIOU TPAYUATONOLETAL O0TO TAALOLO TNG

afloAdynonc tng mpotelvopevng pebodoloylag.
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3.2.2. Naive Bayes

‘Evag katnyoplomolntrg Naive Bayes gival évag miBavoAoyLKOg KOTnyoPLOTIOLNTH G TToU
Baoiletal otnv edappoyr ToU OswpnuUatog kata Bayes, 6Tou n tpéxouoa mbavotnta
OXETLIETAL YE TNV APXLKN KOL TOL XAPOAKTNPLOTIKA TwV Sedopévwy Tpog enetepyaaia
elval petafy toug avefaptnta. Ta XapOKTNELOTIKA autd Sdtadépouv avaloya HUE TO
nedio epappoyng Tou BewpPAUATOC. ITNV KATNYOPLOTIOINON KELLEVWYV £lval ouvhRBwg
n Baputnta opwv (Aé€ewv) péoa oto Kelpevo, n omola umoAoyiletal and Tov TUTO
tf*idf n kamolo aAAo oxnua. Autol oL KaTnyopLloToLNTEG aflomolouvTal cuxva, Kabwg

elvaL ypriyopot kat eUkoAa epapudaotpol [24].

3.2.3. Aévtpa ATto@aonc (decision trees)

Ta Aévtpa Anogaonc sival pla péEBodog katnyoplomoinong, n omola xpnolUomnoLel
npotuna Siaotiuata Siaipeonc (instance space division). Mo ouykekplpéva,
anoteAouvtat ano kouBoug (nodes) Kal mpooavatoAlopéves akuec (oriented arcs). O
kouBoc pilac (root node) dev €xel eloepyopueva toéa. OAlot ot dAAol koppol €xouv
OKPLBWG €va €eLOEPXOUEVO TOEO, aAAd Ta efepXOMEVA HUMOPOUV va elval Kal
TIEPLOCOTEPO TOU €VOG. TEAOC, Ta @UAAax (leaves) evog S€vtpou amodaong eival
KOUBOL, oL omoiol €xouv éva eloepXOEVO TOE0, alld kaveva e€epyopevo [67]. KaBe
EO0WTEPLKOG KOUPOG evog SEvTpou anddaong xwpilel to mpoturmo Sidotnua dtaipeong
o€ éva ] MEPLOOOTEPA UTIO-TTPOTUTIA SlaoTrpata, cUpdwva HE TNV elcaxbeioa Tun
yvwpiopatog tng Stakpltig dtadikaciag. Ta dpUuAAa evog Sévtpou anodaong Seixvouv

TNV KATNYOPLOToiNon Kol Ol OKUEC AVATIAPLOTOUV CUVOUAOUO XOPOKTNPLOTIKWV.

Ev ouvtoulia, n Asttoupyia evog Aévtpou Anddaong meplypddetal wg €EAG: apxLKA
€vag aAyoplbuog¢ katnyoplomoinong kat €va oUvolo Oebopévwv ekmaibeuong
xpnotpormnolovuvrtal yla tn Snuoupyia evog dévipou anoddaaong, Kal otn CUVEXELA KAOE
VEQ KOTOoxwplon katnyoplomoleital aflomowwvrag to Sévipo amodacnc. H véa
KaTaXwpPLlon TPOC Katnyoplomoinon, adou mepdoel amd tov KOuPo pilag pou
S6€vtpou, amod omou AapBAvEL TV TIUH TOU OVTIOTOLXOU YVWPLoOHOTOG KaTaxwpeLlong,
obnyeltal oe pla and TIg akpéEG Tou SEvTpou Kal Bacel autig (6nAadn NG TWAC

YVwpLlopatoc) Kot ocuvexilel TNV MopEeia TNG MAVW OTIC AKUEG MEXPL O KOUPOC oTov
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oroio Ba ¢ptaocel va amotelel pUAAO Tou S€vtpou. Ta GUAAA Tou SEvtpou anodaong
ovamaplotolv T KAAOEL( TNG KATnyoplomoinong, Kol €TtolL N Kataxwpelon

ETUONHUELWVETAL PE TOV OVOUA TNG KAAONG TTou PpEpPeL To pUAO.

Ta Aévtpa Antodacng €xouv tn Soun evog §€vtpou, Omou KABs eoWTEPLIKOG KOUPBOC
TIEPLEXEL Evalv 0PO, Ta KAaSLA TTou eKvoUV amo kabe koo meptéxouv to BAPOG TOU
opou, kot ta pUANA TIG Katnyopieg. Katnyoplomolntég mou otnpilovral ota dévipa
andédaong Katnyoplomolouv €va  Sokluaotiko éyypado dj efetalovrtag KotT
enavainyn to BAPOC TWV OPWV TIOU TIEPLEXOUV OL ECWTEPLKOL KOUPBOL péEXPL va PpTAoEL
oe kamolo ¢pUAAo. OL meplocotepol aflomololv duadikr avanapactacn eyypadwy
Kalt yU oauto meplhappavouv Sévipa Suadlkwv amoddacswv. Emiong, pmopouv va
aglomolnBouv eite wg Paolkd epyaleio katnyoplomoinong eite cav Bdaon yla tn

Snuoupyia katnyoplomowntwy [74].

3.2.4. Nevpwvika Aiktva (neural networks)

‘Evag katnyoplomolntn¢ NeupwvikoU AIKTUOU OUVLOTA €va Siktuo povadwv, Omou
KaBe povada €L0060U avamaplotd £vav 0po, kabe povada e€6dou avamaplota
V/TIg Katnyopilo/ieg evlladpépovtog, Kal ta BApn OTIC OKUEG TIOU EVWVOUV TLC
HOVASEC avamaplotolVv TIG OXECEL( €€dptnong. MNa tnv Katnyoplomoinon &vog
gyypadou KelEvou, elodyovtal Ta Bapn Twv OpwV TOU OTLG LOVASEC ELOAYWYNG, LE
OTTOTEAECLO VO KEVEPYOTIOLOUVTOL» Ol QVTIOTOLXOL «VEUPWVEC» TOU SLKTUOU Kol ol
TIMEG TwV povadwv €€66ou kabopilouv tnv amdédacn yw TNV Kotnyopia tou

gyypadou [74].

3.2.5. Support Vector Machines

Mpokettal ywa évav alyoplBuo emiluong mpoBAnudtwy avayvwplong petafyu duo
KAGoewv [24]. Akopa Kal otnv mepimtwon emiluong mpoPfAnudtwy ToAAamAwyY
KAQOEWV, 0 0AYOPLOLOC QUTOC TO LETATPETEL OE EMUUEPOUG TTPOPBANUATA OVAYVWPLONG
HeTaL U0 KAGoewv. H akpiBeld Tou afloloyeital ws uPnAn, aAAd vPnAEg eival kat
Ol ATALTACELC TOU OE UTTOAOYLOTIKOUC TOpoUG Kat duvatotnteg [56]. Mpokettal yio

€vav amno toug o Stadedopévous alyopiBuoug Katnyoplomoinong EMOMTEVOUEVNG
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pnabnong, mou umopoUv va amoteA£couv TOAUTIUN adetnpla oxedlaopol Kot

aVATnTUENG TEXVIKWY Katnyoplomoinong oeAidwv Stadiktiou [67].

3.3. Texyvikéc Katnyoplomoinong LeAidwv Atadiktiov
Baoel Keypevikng lIAnpogopiag

H autopatomolnuévn enefepyaocia, opyavwon kat diaxeipion tng dtabéoung oto
Sladiktuo Kelpevikng mAnpodopiag amoteAel éva avapdlopninta BepeAlwdeg
poPAnua. H e€6puén yvwong amo keipeva £xel TOAAEG ONUOVTIKEC EPOPUOYEC, OTIWG
elvat n tafwounon (6nAadn, EMOMTEUOUEVN, MN EMOMTEUOMEVN KAl NHL-
ETMOMTEVOUEVN TAflvOUNOn), To PIATpApPLOUA EYYPADWY, N CUVOTTTIKY Ttapouaiacn Kat

avaAvon ouvatodnuatwv/taéivounon yvwung (opinion classification).

Evog TaflvopuntnC KELMEVWV OVOUEVETOL VO ETIKETOTOLEL £yypada KEWWEVOU O
TPOKAOOPLOPEVEG KAAOELG He Tpodavr) Ttapadoxr OtL kaBe kAdon mepl\appavel
mapopola €yypada, HAwWvVTAE ouvnBwc yla €vo CUYKEKPLUEVO Bfua mou eival
SLapopeTIkO amo auto TwV AAAWV KAACEWV. Q0TOC0, N SLAVUCUATIKA avamapacotoon
TWV gyypadwv ouviBws epdavileTal avemapkn Kal CUVENWG UE uPnAo Babuo
aduvapiog. AutO oUVLOTA CNUAVTLKO EUTTOSLO, ELOLKA OTAV UTIAPXOUV TIOAAEG ETIKETEC
KAQoewv pe avemapkn Sdedopéva ekmaidevuong yla kabéva and avtd. H amnoktnon
TIOLOTIKA ETMIONUELWHEVWY Sedopévwy yila ekmaideuon eivatl cuviBwg kootoBopa oe
epapuoyéc mpaypatikol KoOopou. Katd ouvémela, €vac akplBng taflvountng
KELLEVWVY TIPETIEL VO €XEL TNV LKOWOTNTOL VO XPNOLUOTIOLEL QUTECG TIG ONMOVTIKES

mAnpodopieg TG moAuonuiag mou cuvavtape otn puoiki yYAwooa.

Mua napadootakn pEBodog yla tnv avamnapdotacn eyypddwv ovoualetal Bag of
Words (BOW). AuTr n TEXVIKN avamopaotacnc neplappavel mAnpodopileg OXETIKEG
HOVO LLE TOUG OPOUG KOLL TLG AVTLOTOLXEG CUXVOTNTEC TOUG O€ €va €yypado avefdptnta
ano TG B€0elg TOuG PEoa Og pia potacn | o éva €yypado. Ovopaletal emiong
Vector Space Model (VSM) adou kdBe €yypado aviutpoowrneleTal wG opeag
ouxvotntac opwv oto Aef\oylo. EmumAéov, auty n avamapdoctacn 6ev AapBavel

uToYIN T ONUOCLOAOYIKEC OUCXETIOELC UETAED TwV Aé€swv. Na mapadeypa, Svo
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AE€eLc ypappéves we dladopeTikr) akolouBia xapakTtipwyv amoTeAoUV SLOPOPETIKEC
opBoywvieg SLOTACELG AUTOU TOU SLAVUOUATIKOU XWPOU, TaPOTL UTopEL va gival
OUVWVUUEG. EMUmA€0V, N OEpd QUTWV TWV AEEEWV OTLG TIPOTAOCELG XAVETAL EVIEAWG
otnv avamnapdotacn BOW. Autr n mpooéyylon e0Tlalel KUpLwg otnv UTIaPEN KATIOLOG
HopdN¢ MANPOPOoPLAC OXETIKA LLE TN CUXVOTNTA TWV OpwV. H péBodog BOW Kavel tnv
QVamoPAcTaon TWV eyypadwv omAoUOTEPN AyvVOWVIAG T OUVOKOAOUBEG
S10POPETIKEG ONUACLOAOYLKEG KOL CUVTOKTLKEG OXEOELG METAEL Aé€ewV ULaG GUOLKNAG
yAwaooag. Npwtov, ayvoel Tig ekdppAacelg mou anoteAouvtal and MOAAEG AEEELC KaL TLG
Slaxwplilel og avetdptnToug OpPOUC. AEUTEPOV, OVTIUETWITIIEL TIC TTOAUCONUEG AEEELG
(A€€elg pe moAamAEC onuaoieg) we pia, eviaia oviotnta eneldn n A&€n Staxwpiletal
OO TLG YELTOVIKEG TIOU KaBopilouv Kal tn onuacia tn¢. Tpitov, n mpooéyylwon BOW

QVTLUETWTTIlEL cUVWVUHEG AEEELS WG SladopeTikou Gpoug [70].

Me tn Snuioupyia Tou GNUAGCLOAOYLKOU LOTOU, TO TIEPLEXOUEVO TOU SLASIKTUOU ApXLOE
VO OTTOKTA «VONUA» KOL YLot TOUG UTTOAOYLOTEG. XTOXOG TNG dnpLoupylag Tou NTav va
TIAPEXEL LEYOAUTEPO EUPOG AELTOUPYLKOTNTOG HECW «EEUTIVWVY gpyaAeiwy. Tnv dla
oTlyun, n avamnoapdoctoacn dedopévwy Kal yvwong Héow yAwoowv, 1.x. XML, RDF,
KOTOVONTWY OTOV UTIOAOYLOTH, OUMPBAAAEL onuaviikd otn  Slaxeipon NG
nmAnpodopiag Stabéoung oto Stadiktuo, Sedopévou OTL aufAveTal Ue aveEEEAEYKTOUG
puBuoUG. AmotéAdeopa tng mapandvw eEEAENC eival n aflomoinon twv aAyopiBuwv
KaTNyopLlomoinong yla tTnv Katnyoplomnoinon tTwv otooeAibwy pe BAon TNV KELUEVLKA
Touc MAnpodopia. EmutAéov, oL TEXVIKEG Katnyoplomoinong dtadiktuakwy oeAidwv pe
Bdaon tnv KEWMEVIKA TOUG TANnpodopia, XpnNoLUOMOLOUV Ta GNUOCLOAOYIKA SiKTua, TLC
OvToAoyieg Kol TG lepapxieg ywa Tn Onuoupyila OMASWY QVIIKEWEVWY, KalL,
0€LOTIOLWVTAC TIG OXECELC METALY TWV KATNYOPLWV TWV OVTIKELLEVWY, OPYAVWVOUV
Bepatikd TG oeAidec. To kowod onueio petafl twv peBOSwv autwv eival otL
epapuoOlouV TEXVIKEC TIPO-cTeEpyaciag KELUEVWY yLa TNV e€aywyn AEEewV KAELSLWY,
Kal, otnPLOUEVEC OtV cuxvotntag €udAvVIoNG Tou¢ HECO OTO KELUEVO Kal TN
ONUAGCLOAOYLKA TOUC £YYUTNTA, KATAARYOUV OTNV avTioToLXn BepaTikn Katnyopla yla
KABe oeAida mpog katnyoplomoinon. To yeyovog auto odnyel Toug EMLOTAUOVES OTN
ouvduaotikn aflomoinon twv uebodwv Natural Language Processing (NLP), Machine

Learning (ML) kot Data Mining (DM) yla TOV €VTIOTUOMO TMPOTUTIWV OO TOUG
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S10pOpPETIKOUG TUTIOUC TWV EYYPAPWV KAl TNV TAELVOUNGH TOUG HUE LUTOUATO TPOTO

[87].

FEVIKOTEPQ, N ONUACLOAOYLKA KATNyoplOToinon KEWMEVWY xapaktnpiletal amno
OPLOUEVO TTAEOVEKTI LATA EVAVTL TNG TAPASOCLOKN G KATNYOPLOTIOINONG KELUEVWV. ITIC
HEBOBOUG ONUACLOAOYIKNG KaTtnyoplomoinong Kelévwy, Aaupavovtat umoyn ot
ONUOCLOAOYLKEG OXECELG LETAEY TWV AEEEWV TIPOKELUEVOU VA UTTOAOYLOTEL N opoLldTnTa
HETAEL TwV eyypadwv. H onUAcLloAOyLK TIPOCEYYLON ETLKEVTIPWVETOL 0T onuoaocia
TWV AEEEWV KOL TWV KPUDWV CNUACLOAOYLKWY CUVOECEWV HETAEL TWV AEEEWV KAl KATA
OUVETELD. HETAEL Twv gyypadwyv. Ta PacLKA TTAEOVEKTUATO TNG ONUOCLOAOYIKNG
Ta€LVOUNONG KELWEVWY OE OXEON UE TNV TAPASOOLOKH TAELVOUNON KELLEVWVY Elval a) n
ONUOOLOAOYLK) KATAVONGCN TOU KEWMEVOU, TOU PeATWwvel TNV akpifela NG
taflvounong, Kat B) n LkavotnTa XEWPLOMOU CUVWVU UIAC Kal TToOAUcUiag o olyKpLon
He Toug mapadoaotakoUs alyopiBuoug taflvounong Kelpévwy, dedopévou OTL oL v
AOYW TEXVIKEG a€LOTIOLOUV TLG ONUACLOAOYIKEG OXECELG METALL AéEEWV. ZTNV Ttapoloa
Evotnta yivetal ouvtopn avadopd O€ OXETIKEG TIPONYOULEVEG LEAETEC, OL OTIOLEC KOl

kaBopLoav oe peyaAo Babuo to oxedlacpo tng mPotelvopevng LeBodoloyiag.
3.3.1. Inuacodoyikd AlkTva

ESw Kal SeKAETIEC £XEL YIVEL EVPEWC ATMOSEKTH N SOULKN avaAoyia TTou xapaktnpilet
To onpactoloyika Siktua kot to Sladiktuo, pe amotéleopa tnv aflomoinon Twv
TIPWTWV O UEAETEC TTOU adopoUlVv TtV opyavwon Twv dedopévwy dadiktuou. Mo
OUYKEKPLUEVQ, Ylot Toug Onuioupyouc Oedopévwyv Sladiktiou, T cuOTHHATA
UTIEPKELUEVWYV TIPOodEPOUV HEYAAN euelLEia otn olvdeon TANPodOPLWY, WOTE AUTES
va eudavilovtal ocav o «ouvappoloynuévn» oUuAAoyry oto TAQiol0  €VOG
mAnpodoplakol OSiktuou. ETOL, TO UTIEP-KELUEVA UTTOPOUV va ATIOTEAECOUV €val
TOAUTIUO MECO opyavwong tng mAnpodoplag, HE OKOMO TNV €EUMNPETINON TWV
OVAYKWV TwV XPNOoTwv. Tnv (dla oTlyun, yla Toug XPrOTEG, TOL CUCTHUATA UTEP-
KELLEVWV TIAPEXOUV epYaAeia AOHYNONG o€ auTd ta TAnpodoplaka diktua. Amo tnv
GAAN TAEUPA, TO ONUOCLOAOYIKA SiKTud, CUVIOTOUV €vav LOLAITEPWE OPYAVWHEVO

YAWOOLKO TOpo, 0 omoiog Sivel tn duvatotnta €VEAIKTNG TTAONYNONG METAEL TWV
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Ae€lKWV QVTIKEWMEVWY LG YAwooag. H Soutkny avaloyia, Aowmov, petafly tou
S1adIKTUOU Kal TwV oNUACLOAOYLIKWY SIKTUWV gilval OtL Ta TeAevutala anotelolv
€va €l60¢ OYAMOTOC avamapAoTacnG Yvwong, To omolo amoteAeital and évav
KateuBuvopevo ypado, OTou oL eVVoLoAoyLKEC povadeg epdavilovtal wg KOpBot
KoL oL MeETagl TOuG OXEOEL wG ouvdeopol. O ypadog AMOKTA CNUACLOAOYLKO
XOpaKTAPA 0TV KABE KOUPOG KAl KABE CUVOECHUOG ETILONUELWVOVTAL ATIOKTWVTOG

vonua, 1.x. LEpapxLkn ox€on, oxEon CUVWVUHLAG/avTtwvupiog K.o.K. [8].

Asdopévwv Twv mapanavw, edw kot Sekaetieg €xel anodelyBel mwg n evvoloAoyLkn
anoocadnvion BeAtiwvel onuavtika tn dtadikacia tng avaktnong nAnpodopiag. Mo
OUVKEKPLUEVQ, OKOUA KL OTNV TIEPLTTTWON TIOU N EVVOLOAOYIKI amooadrvion HéEow
TWV onuactoAoylkwyv SIKTOWV Sev gilval ApLoTn, N KATNYOPLOTOinon ToU TIPOKUTITEL
aflomolwvtag Ta OUMBAAAEL ONUAVTIKA OTNV QATNOTEAECUATIKOTEPN QVAKTNON
TIANPOodOPLAC CUYKPLTIKA LE TNV KATNyoplomoinon aflomolwvtag LOVIEAD HUE OPOUG
Baputntag [31]. Akopa éva medio, Oomou PBplokel epapuoyn n aflomoinon twv
Ae€lkoypadkwyv ovioAoylwv yla TNV Kotnyoplomoinon eyypddwyv, eivat n
Lkavormoinon SdtayAwootkwv mAnpopoplakwyv altnuatwy (cross-language queries). Ze
OLUTEG TLC TIEPUTTWOELG, ALOTIOLOUVTOL OL OXECELG UTIWVU LG TIPOKELEVOU TO EPWTNHA

va enektaBbel kat va BeAtiwbel n Stadkaoia tng anocadniviong [1].

To WordNet eival éva eidog tumikoU AeflkoU, Tto omoio meplA\apPavel Kal tn
onuacloAoyia Twv 6pwv mou meplexel. OL KUPLeG SoUkEG ovtotnteg tou WordNet
glval oL E0WTEPLKEC YAWOOOAOYIKEC OXEOELG, LEOW TWV OToilwv oL A£€elg cuvdEovTal
Bdoel Twv onuacloAoylkwv Toug oxéoewv. H kupla cupPoArl tou WordNet otn
Ae€lkoypadla elval T CUCTNUATIKA HOTIBA KOL Ol CUOTNUOTIKEC OXEOCEL( TIOU
UTIAPXOUV HETAEU TwV evvolwv Kol ekdpadlovial pEow Asloykwy povadwv. Amo
oautn tn okomid, to WordNet, wg 1dtaitepog TUmog onpactoAoykou Siktuou, polalet
TIEPLOCOTEPO LE UTIEPKELUEVO, GO0V adopd tn SOoULKN opydvwaon Tng mAnpodopiag
Tou TepLéxel. EmAéyoupe va avadpepBboupe og autd, adol €KTOC A0 TNV EUPEWG
amodeKT onuoocia Tou €xXeL, aMOTEALL Kal éva amod ta epyaAsia mou aflomoloU e

oTo TAaioLo TNG mpotewvopevng pebodoloylac.

Mapia A. Niapou 56



AlsakTtopikn AlatpLpn

3.3.2. OvtoAoyieg

Na tv Emotiun tg MAnpodopiag, Hla ovtoloylo amoteAel €va oxnua
QVamoPAoTAoNnG YVWOoNG, OmoTeAOUEVO and TO OVOMA KoL TOV OPLopO KaBe
katnyoplag, Tic LOLOTNTEC TNG KABEULAC KOt TIG HETAL TOUG oxEoels. Me aAAa AoyLa,
Ol OVTOAOYLEG avamapLOTOUV TIG LOLOTNTEG ULaG BEUATIKAG TTEPLOXAG KAL TIWE QUTEG
oxetilovtal, HEOW TOU OpPLOPOU €VOG OCUVOAOU EVVOLWV KOL KOTNYOPLWV TIOU
avamnaplotouv TNV Kabe Bepatikn meploxr. Evag and toug MpwIouG OpLOHOUG TNG
ovtoloyiag 660nke amnd tov Neches [54] o omolog 6ploe TNV ovtoloyia wg €€NG: uia
ovtoloyia opiletl touc Baaolkoug 0pouc Kal TIC OxEoeLC Tou nmeptAauBavel to AséiAdyLo
uLoe Jepatikng meploxnc, kadwc kKot ToOUC KAVOVEC yla TO oUVOUOLO OpwVv Kal
OXECEWV TIPOKELUEVOU VO 0OPLOTOUV Ol ETEKTAOELC ToU Agidoyiou. Meplka xpovia
apyotepa, o Gruber [32] 6ploe tnv ovtoloyia wg pia pntr eéetbikevan tng cuAAnyging

utac évvolac (explicit specification of a conceptualization).

Ol ovtoAoyieg alomolouvtal oTo MAALCLO TOWKIAWVY ETLOTNHOVIKWY TESIWY, OMWC
elval To NAEKTPOVIKO eUMOpLO, N Sdlaxeiplon yvwaong, n enefepyacia GpuoLkng yYAwooag
Kal OGAAa, KaBwg amoteAoUV OTOLXElO-KAEWOL yla TNV  QVIWLETWILON NG
ONUAGCLoOAOYIKAG eTEPOYEVELAC. NMapAAANAQ, HECW TWV OVTOAOYLWV ETUTUYXAVETOL N
«ETUKOLWVWVia» PeETaEL avBpwrou Kol UTIOAOYLOTIKWY edapuoywy, KaBwWE amoteAouv
£€va oxXAUa 0pYyAvwong tTne yvwong Katavonto ekatépwBev [16]. Ano tn oKomd TG
avaktnong mAnpodopiag, o cuvSUACUOG onUAGLOAOYLAG KOL OTATIOTIKAG AUEAVEL TIG
TOAVOTNTEC AVAKTNONG AKPLBECTEPWV EYYPAPWYV KL YA\WOOOAOYIKA OXETIKOTEPWV LIE
TI§ tpog avalntnon mAnpodopies. Qotodco, oto mAaiolo Tou dtadiktuou n Stadikaoia
outy Suoxepaivetal, kaBwg ©&ev elval OAeG oL O€AIOEC ETMIONUELWUEVEC
onuaoclodoylkd. lNa to Adyo auto, ol [22] otnpilovtal oTn ONUACLOAOYLKA
eTMONUeElwon Twv oeAibwv aflomowwvtag eEwTeplkolC TOPOUC (YAWOOOAOYIKEC

OVTOAOVIEC) yLO TN ONUACLOAOYLKI artocadrvion TOU TIEPLEXOUEVOU TOUG.

e QM TpooEyylon Katnyoplomoinong eyypadwv HE TN XPNon OVIOAoylwv,
oUUTEPAAUPBAVOVTAL OL TEXVIKEG EKUETAAAEUONG KEWWMEVWV KOl N KOTOOKEUN

ovtoloyiag [84]. Mo cuyKeKPLUEVA, XpNOLUoTIoloUV To epyaleio OntoGen (epyaleio
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yla tnv nue-autopotn dnuioupyia ovioAoylwv) yla TNV OUTOHOTN KATOOKEUN
ovtoloyiag Kkal yla tnv avabeon kaBe apBpou otnv Katnyopia TmMOU AVAKEL TN
SouAela twv [85], aflomoleltal emiong n ovtoAoyio TpoKelévou va HeElwBouv ol
Ae€l\oyIKEG apdlonpieg katd TNV Katnyoplomoinon eyypadwv. Emumpocbeta ota
Tapanavw, oL ovtoloyieg €xouv aflomolnBel efiocou otnv KatTnyoplomoinon tng
nAekTpoviknG aAAnAoypadiag [79] kot Twv nAektpovikwv edpnuepidwv [81].
Aebopévou OTL N XELPWVOKTLKA ETIKETOMOLNON amattel afloonueiwtn avOpwrivn
npoomnadela, moAlol epeuvnTEC afLOOLOUV UTIOGUVOAQ UTIAPXOVTIWVY SLOSIKTUOKWY

gupetnplwy, Ta omoia ivat otn d1aBeon Tou Kowvou [64].

Itn pelétn [69], slcdyetal éva véo TAQICLO ylo TNV Kotnyoplomoinon oceAidwv
Sladiktuou, To omolo katnyoplomolel kaBe oeAida o€ pia and Tig MPoKoOOPLOUEVEG
kKAaoelg. H peBodoloyia autr ovoualetal Classification using Multi-layered Domain
Ontology (CMDO), alomolel dtadopeg TeXVIKEG €€0pUENG yvwonG amod Kelpeva Kal
anaptiletal and tpia empépoud povtéla: i) Page Analysis Module (PAM), to omoio
avaAUel Tnv umo enefepyacia oeAidba Aappavovrag vnoyn tn doun tng, ii) Page
Importance Module (PIM), To omoio avTUpooWwIEVEL Evav « SLUALOTN» TTOU adrVEL va
«TIEPAOOUV» HOVO oL 0eAibeg mou oxetilovtal pe Tov Topéa evlladEpovrog, iii) Page
Classification Module (PCM), Tto omolo Katnyoplomolel TN oeAida oTIg
npokaBoplopéveg kAdoelc. Multi-Layered Domain Ontology (MLDO) eival €vag
€VVOLOAOYLKO Ypaddog, 6Tou KABE €vvola lval ETUONUELWPEVN UE TO «BAPOG» TN, Kall
o omoio¢ ocuvdudalel moAAa emineba. Kabe emimedo eival pia ovrtoloyia mmou
OVTUTPOOWTEVEL i amd TIC KAACN TOU TOMEd. Ta TELPOHATIKA OMOTEAECUATA
€bellav OTL TO MpoTEWVOUEVO TAQOLO Katnyoplomoinong Eemepvad ta UTtApXOVTA,

KaOwG KOTNYOPLOTIOLEL e HEYaAUTEPN aKpiBeLa Kal avakAnon.
3.3.2.1. H Wikipedia w¢ ovtoAoyia

H nAektpovikn eykukAonaideia Wikipedia, wg €va KOWVWVLKO PALVOUEVO CUVEPYATLKNG
Snuoupylag yvwong, €xel pehetnBel ektevwe anod Stadope okomLEG. AuTo Tou eival
adlapdlopfitnto, OpWE, lval MwWE TTPOKELTAL YL TNV TILO CUXVA ETILOKEY LN EAeVBEpPN

ninyn mAnpodopwwv Ttou Sladiktuou. Kdvovtag pia LoToplkny avadpoun otnv
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0pyavworn Twv MANPoPOopLWV TIOU TIEPLEXEL, TO TIPWTA XPOVLO HETA TNV Snuoupyia
™C, 2001-2004, Sev £XEL KATIOLO CUCTNHA YLO TV OpYAVWOoN Twv apBpwv TnG. H povn
€kdpaon SouknG opyavwaong eivat oL cUVOECTHOL OTO CWHa eVOG ApBpou Tou obnyel
anevuBelag o kamowo GANo ApBpo, XwpPLG va UTIAPXEL KATIOLO €PYAAELO TIEPALTEPW
opyavwong. And to 2004, n Wikipedia mpooBétel éva XopaKTNPLOTIKO ELOLKA
OXESLOOMEVO VLA AUTO TO OKOTIO. AnpLOUPYOoUVTAL OEAISEG UE KOTNYOPLEC, OL OTOLEG
amoTeAOUV KUpPlwg cUAAOYEG cuvdEéopwy TTou odnyolv os apBpa | AAAEC 0eAIOEC e
katnyopieg [78]. Ztadlakad, auto enekteivetal kal mAéov n Wikipedia yapaktnpiletal
oo €vo OAOKANPWHEVO CUOTNHO KATNYOPLWYV UE LEpapXLK Soun, LEoa amo To onoio
oL XpPNoTeg — yvwpilovtag ta XapakTnploTikd mou opilouv éva Béua — pmopouv
YPyopa Kol EUKOAQ VO EVTOTILOOUV KaL va TAonynBouv o€ éva oUvoAo oeAidwv HE Ta
ibla xapaktnplotika [ll]. Eto,, mpoodeutikd n Wikipedia €xel amodelyBel ka
OVOYVWPLOTEL KOl WG ovtoloyla He Lepapxlkn dour, ouviotwvtag €va epyaleio
XPNOLLO OTOV XWPO TNG Katnyoplomoinong SeSopuévwy, evw o€ AANEC TIEPUTTWOELG
0LOTIOLE(TAL VIO TNV EMEKTOON KOTNYOPLOTIOINOEWV UE LEPOPXLKN Soun, OMwWE oTNV

nepimtwon twv [34].

Evéewktikd, otnv Souleld twv [52] mapouoialetal pla mpoogyylon Snuwoupyiag
onuacloAoylkol  Siktuou  otnpuopevou  otn  Wikipedia, kavovtag va
SLOAELITOUPYNOOUV TEXVIKEG EEQYyWYNG TTANPOPOPLWV OO AVOLXTEC TINYEC E TEXVIKEC
anoktnong yvwone. O alyoplbuog mou mpoteivouy, e€dyel mapadelypata oxEcewv
ano 1o owpa oeAidwv tng Wikipedia kat toug Sivel xapaktnploTtikd ovtoloyilog a)
SnUoupywvTag oUVOAQ CUVWVUHWY OXECLOKWVY Pppdccswv, SnAadny onuacloloyLka
Looduvapa cuvola ppdcswy, B) avabEtoviag onUACLOAOYIKEG KAAOELG OTAL OXECLAKA
oUTA onuacloAoylkd woduvapa oUvoAa kal y) amocadnvilovtag ta opxlKd
napadelypata oxéong e OXEOCEL ONUOCLOAOYIKA LooSUVOUWY dpAoewv. AUTO €XEL
oav amnotéleopa tnv Snuoupyia tov WiSeNet, evog onuacloloykou SIKTUoOU Omou
oL oeAidec tng Wikipedia amoteAoUv €vvoleG KAl ETIKETEG, TTOU UETOEL TOUG €XOUV

OX£0€L¢ ovtoloyiac.

Ze @AAn 60UAeLd, [49], MPOKELUEVOU VA AVTLUETWTILOTEL TO TIPOPBANUA TOU EVTOTIOLOU

Bepdtwv mou oxetilovral He €va oUVoAo eyypddwy, Tpoteivetal Eva epyaleio, To
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TagTheWeb, w¢ pia yevikn pEBodog katnyoplomoinong mou Baciletal oTn yvwaon mou
ekppaletal anod tnv tafvoutkn doun tng Wikipedia. Autd otnpiletal otnv mapaywyn
SOKTUALKWV QMOTUNMWHATWY HECW TNG ONUAGCLOAOYIKAG OXEONG METALYU KOUPBWV TOU
ypadnuato¢ katnyopwwv t¢ Wikipedia, kat pmopel va xpnowuomnoinBel — 0.0. 10
TagTheWeb - w¢ dadiktuakn Siemadn 1 Stadiktuakn Slemadr mpoypoUpaTIoUoU

edapuoywv yla tnv TafLlvonon onolousnmote mOpou BACEL KELWEVOU.

Ot [3] mpoteivouv éva MBavVoAOyLKO HOVTEAD BEUATWY, TTOU EVOWHUATWVEL TN YVwaon
¢ DBpedia yia tnv avaBeon etiketwv o€ oeAideg Stadiktuou Kot AAAa SLadIKTuaKA
gyypada pe Baon ta BEpata mou mpaypatevovtal. H peBodoloyia toug Baoiletal
otnv OAOKANpwon Tou OIKTUOU LepapXlkwy Katnyopwwv DBpedia pe povtéAa
OTATIOTIKWY Bepdatwy, omou ol katnyopieg DBpedia Bewpouvtal Bépata. Evoeiktiki
elvat kat n SouAeld twv [73], mou xpnotpomnololv TITAoUG KoL Katnyopleg dpBpwv Tng
Wikipedia ywa va mpoodiopioouv Bépata syypadwv. updwva pe tn pebodoloyia
TOUG, apXLKWG evtomilovtal OAa ta oxetika apbpa tng Wikipedia oe éva éyypado
tatplalovtog Toug TITAouG Toug HE TIC AEEelg Tou eyypddou, Kal OTn CUVEXELN
ETUAEYOVTAL OL KOTNYOPLEG TIOU QVTLOTOLXOUV O aUTA Ta apbpa, Taflvopouvtal, Kal

TeEAKA emAéyovtal oL Kotnyopieg¢ pe to uPnAotepa Bapn wg Ta BEpara Ttou

gyypadou.

Itnv nepimtwon [37] n 6w n ovrtoAoyia, cupmepAaUBAVOUEVWY TWV EVVOLWV
OXETIKWV HE €vav TOPEN TIOU OPYyavVWVOVTIAL Of LEPAPXIEG KATNYOPLWV Kol
Slaouvbéovtal HEow OXECEWV, KABWC Kal Twv mapadelypdtwyv ocuvdeong Hetay
toug, anoteAel tov tafwvountr. H pebodoloyia eotidlel (i) otnv petatpomn €vog
gyypadou Kelpévou o Bepatiko ypadnua ovrtotntwv Tou eudavilovtal oto
€yypado, (ii) otnv ovtoAoyiKn KatnyopLlomoinon Twv oviotATwV oto ypadnua kad (iii)
OTOV TPOOSLOPLOUO TNG CUVOALKNG KATNYOPLOTIOiNoNG Tou Bepatikol ypadrpatog,
KOL KOTQ OUVETELA TOU (8lou tou eyypadou. Ita MEPAUATA TIOU TAPOUGCLAlouV
XpnotpornoloUv pia ovtoAoyia RDF mMOU KATOOKEUAOTNKE OO TNV MARPN ayyALKA

£€kdoon tnc¢ Wikipedia.
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T€Aog, TNV Lepapytkn doun tng Wikipedia €xoupe PEAETAOEL KOL OE TIPONYOUMEVN
SouAeLd pag [55], 6mou mpoTeiveTal Kol UNOTIOLELTOL EVOL TIPOTUTIO HLOVTEAO LEPAPXLKNG
opyavwong de80uEVWY, TO OTIOLO KAVOVTOG EKTETAUEVN XPNON EVOG ONUAGLOAOYLIKOU
SIKTUOU ANUUATWY, €VTOTI(EL €VVOLOAOYLKEG OXECELG METAEU TwV BeATIKWV
KATNYopLWV UTIO TLG OTtoleg opyavwvovtal ta dpBpa tng Wikipedia kat pe Baon autég
ETUXELPEL KOL KATOPOWVEL TNV QAUTOUATONOLNEVN KAl AMOSOTIKA LEPAPXLK OPYAVWON
TwV ApBpwv. Me aA\a AoyLa, e€eTaleTal n ouVELOPOPA TWV CNHOCLOAOYIKWYV SIKTUWV
otnv enefepyacia Kal anmocadnvion TwWV OVOUATWY TWV BEUATIKWY KATNYOPLWV TNG
Bwutaidela, otn Anppatomnoinor toug Kol eV TEAEL OTNV LEPAPXLKA TOUG Opydvwon.
Itnpuwduevol oe autn t Souleld, aflomolovpe tn Wikipedia kat oto mAaiolo tng
mapovoag SI8akToplkng SlatplBng, onwe ¢ailvetal otnv avalutiky meptypadn Tng

T(POTELVOEVNG LeBoSooyiag (4.3. Avalutiki Neplypadry MeBoSohoyiag).

3.3.3. Iepapyieg

YIApXouv 0pKETEG SNLOCLEUEVEG TIPOOEYYIOELG YLOL TNV LEPAPXLKN KATNYOPLOTIOLNON
gyypadwv Baoel KePeVIKNAE TAnpodopiag 6mou aflomolouvtal ol Llepapxiec. Metatu
QUTWV, TIOPOTL OXL AmodeoUeUPEVN amo Ty avBpwrivn mapéupaocn, exwpllel n
npoogyylon twv [44], 6mou a§lomolovuvtal ot katnyopieg Yahoo!-Categories wg pia
EVVOLOAOYIK Llepapxla HE OKOTO TNV Katnyoplomoinon eyypddwv. Itnv idla
katevBuvon, ald ywo tnv Bepatik Kotnyoplomoinon oeAidwv Sladilktuou
alomolovuvtal ot Stadtktuakoi kataAoyol (web directories) w¢g Bepatikég tepapyieg
[2][77]. Z& AAAeg peléteg oL katnyopieg tng eykukAomaibelag Wikipedia aflomolovvtat
eMionNg oav Tnyn Llepapxlkng Soung yla TNV Katnyoplomoinon Sladilktuakwv
eyypadwv [21]. Opoiwg kat To onuactoAoyikd diktuo WordNet mou avadépetal oe

nponyouuevn Evotnta (3.3.1. ZnuactoAoyikd Aiktuay).

Itn MeA€Tn twv [60] mapoucldaletal €vag aUTOHATOC aAyoplOuog taflvopnong
oeAidwv Stadiktuou. O alyoplBuog autog, os avtiBeon pe aAAoug, Tovilel To {ATtnua
™C¢ SUVOULKAG OVAMTUENG TOU TAYKOOMLOU LoTol Kot AapBdavel umoyn TIg
nmAnpodopleg Lepapxtkng dopunc yla tn BeAtiwon tng akpifelog tng Katnyoplonoinong.

O muprivag tou aAyopiBuou eival pia TEXVIKA LEPOAPXLKNE KOTNyoplomoinong mou
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amobidel pa .otooeAida o pa katnyopia. O aplBuoc twv oeAibwv Stadiktiou otov
l0TO aUEAVETAL CUVEXWCE HE UEYAAN TOXUTNTA KAl EMOPEVWG elval aduvato yla éva
KaBOpPLOUEVO GUVOAO KATNYOPLWV Va TIOPEXETAL akPLBAG Katnyoplomoinon. Na tnv
OVTLUETWTILON AUTOU TOU TPORAAUOTOC, TTPOTEIVOUV Kal EPpopuolouV o SUVAULKN

TEXVLKI EMEKTAONG.

3.4. Texvikég Katnyopromoinong LeAldwv Atadiktioov

Bacel Aok wv XapaKTpLOTIK®OV

MeAetwvtag tn PBiBAloypadia ylpw amd To IATHHO TNG KAThyoplomoinong
Stadiktuakwv oeAidwyv, eUKoAQ SLATILOTWVEL KATIOLOC TIWCE N KOTNYOPLOTOLNGN TOUC
Baoel SoUNG £XEL AMAOXOANOEL ALlYOTEPO TNV EPEUVNTLKN KOWVOTNTA. AUTO TIPOKUTITEL
oo tnVv notkilopopodia mou xapaktnpilel tn dourn Twv ceAdWV autwy, aAAd KoL oo
TO yeyovog OtL eival mo «dtwxn» oe mAnpodopia. Emiong, oL MeEPLOCOTEPEG
EPEUVNTIKEC HEAETEG aoyoAoUvTal Kuplwg UE TNV epdavion Tou €Xouv oL oeAldeC
HEOW TOU TEPLNYNTH KALALYOTEPO LE TNV ELPAVLOT TOUG OO TNV TAEUPA TNG CUVTAENG
Kal Snuioupylag touc. e éva Babuo, autd pnopel va eEnynbel péow Tou yeyovoTog
OTL evioTe, evw pmopel va aAAdfouv kamoleg amno tig html etikétec (html tags) piag
oeAidag, n epdavion tng mapapével dla. e kaBe mepintwon, ol oeAideg dtadiktuou,
Ypaupéveg o€ yAwooa HTML, mepléxouv apKeTeG Mpoobeteg mMAnpodopleg HEow TwvV
html tags, Twv UTEP-CUVEECUWY KOL TOU KELWMEVOU TIOU eUdaVIlETAL KAl TIPETEL VAl
€TUAEYEL yla va evepyomolnBel o cUVEEoHOG Kal va 08nynoeL o pia AAAN otooeAida
(anchor text). Ot mAnpodopieg autég umopel va meptéxovtal oe SUo eldwv oTolyeia:
outa nou Bpiokovtat otnv idta tn oeAida kal ekeiva tou Bplokovtal oToug «yeiTOVEG»
™G oeAidag autng, dnAadn otig oeAibeg TOU PE KATIOLOV TPOTIO OXeTi{ovTal HE TNV
oeAida mpog katnyoplomnoinon [63] Emiong, mAnpodopleg Ymopouv Vo EKUOLEUTOUV
Kal a6 to URL twv oeAibwv, yeyovog mou pmopet va amaldaéel tn Stadkaoia tng
Katnyoplomoinong amé 1o «KaTEPacpa» TNG OeAldag, HeEwwWvOvVTOG ETOL TOV

OUTTOLTOULEVO XPOVO KOl TOV QmapaitnTo amoOnKeUTIKO XwpPO.
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3.4.1. HTML Elements

Aflormowwvtag ™ Sounl tng HTML [18] yia tnv avamapdotacn Twv oeAldwv
SLadLkTUoU, UIMOPOUHE Vo ETUAEEOULE TO TTWG EVAC OPOG ELVOL AVIUTPOCWITEUTLKOG TNG
oeAidag, AapBavovtag untoyn to otolxeio HTML oto omoio untapyxet. MNa noapadeyua,
UTTOPOUE VO AVOTTAPOOTHOOUME Lo OeAISA SLASIKTUOU XPNOLUOTIOLWVTOG LOVO TLG
Aé€eLc Tou titAou, dnAadn Tig Aé€eLg mou e€ayovtat amo to otolxeio Ttou titAou (TITLE).
Mo va METUXOUE KOAN amodoon oTny avanapdotacn LoTooeAdwY aglomolwvTag T
6ounn HTML, eival onuovtikd va yvwpilloupe mou pmopouv va PBpeBolv ol mio
QVTLTPOCOWTEVUTIKEG AEEELC. Mot TAPASELYHA, UMOPOUE VO TILOTEVOUUE OTL pLa AEEN
TIOU UTTAPXEL 0TO oToLlxelo Tou Tithou (TITLE) elvat yeVIKA TILO OVTUTPOCWTIEUTLKH TOU
TIEPLEXOUEVOU TOU gyypadou amod pia AEEn ou UTIAPXEL OTO OTOLXELO TTou opileL To
KUplwG owpa KeEvou tng oeAidag (BODY) [66]. Me aAla Aoyla, ta HTML tags
ETUTPETMOUV TOV OPLOUO TWV OTOLYXELWV TIOU HE TN O£lpd Toug KaBopilouv tn popdn Kat
TO TEPLEXOUEVO TWV OeAdWY SLaSIKTUOU KAl UMOpPOoUV VA CUVELGHEPOUV CNUAVTIKA
oTNV Katnyoplomoinon twv teAevtaiwv. Méoa amod tn SouAeld twv [29] daivetal n
ONUOOLO TWV ETIKETWV QUTWV KoL €XEL amOdeLXDel MWG UTIAPYOUV TECOEPA OTOLXELD
mou €xouv £exwplotn onpooia, o titAog, ol enikedalideg, Ta petadedopéva Kal To
KUpLwG Kelpevo ¢ oeAidag, kal mw¢ otav autd cuvduaotouyv, divouv To KaAUTEPO

duvatd amotéAeopa KatnyopLlomoinong.

Ze AMn Soulewd, [61], umootnpiletal MwW¢ oL MPETA-ETIKETEC (metatags) eviote
amodelkviovtal KAataAANAOTEpN TNy OTOLXElWV ylo TNV KATnyoplomoinon Twv
oeAidwy, omavia €xouv mAeovalouca TAnpodopia kal €xouv ekabapo vonua
XOPOAKTNPLOTIKA Tou  omwaodnmote  SteukoAUvouv T Swodkaoia TG
katnyoplonoinong. Etol, otn MeAETn twv [61], mpoteivetal n kotnyoplomoinon

StadikTtuakwy Lototonwy aflomolwvtag Tig HTML eTikéTeg.

H peAétn twv [41] mpayuateveTal TNV anoddocon evog CUCTIUATOG KATNYOPLOToinong
oeAidwv Sladiktuou mou otnpiletatl o URL. o To 0KOMO auTo, aflomolouvtal ta €€RG
otoweia: i) URL - ta kewuevika tunpata URL tng oeAidag, ii) Anchor text - 6Aa ta

SLOKPLTIKA TOU KELUEVOU TIOU TIEPLEXOVTAL OE AYKUPEG TToU 08nyouv otn oeAida iii) Title
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text - OAa Ta SLAKPLTIKA OTNV €TKETA TITAOU TNC LotooeAidag. iv) Text - OAa ta
SLOKPLTIKA TOU OWHOTOC KELUEVOU TOU gyypadou MpoEAeuonG, EALPOUUEVWV TWV
ETIKETWV OTtnNV KedoAn. Moapdtt ta meploodtepa html otoweia pmopel va
xpnotgomnotlouvtal Pe SLopopeTKO TPOMO amd Tou¢ oXeSlaoTéC Twv oeAibwy,
amodelkvUeTAL MW  €lval  oUUPBAAAOUV  ONUOVTIKA OtV akpLBEotepn

KaTnyopLlomoinon Twv oeAidwv.

3.4.2. URL

KaBe oeAida Stadiktuou xapaktnpiletal and to Universal Resource Locator (URL), pia
OELPA ATIO XOPAKTNPEC TIOU OpilEL TO «HOVOTATLY IOV 08nyel otn oeAida. EkTog amo
TI¢ SuvaToTNTEG TWV €TIKETWY HTML, pla otooeAiba pnopet va katnyoplomotnOel pe
Baon tn 6w NG &levBuvon URL. Ta URL ocupBaAAouv onuaviika otnv
Katnyoplomoinon twv ceAibwv yla dtadopoug Adyous. Mpwtov, pia StevBuvon URL
elval evkoAa avaktioun, kabe StevBuvon URL adopd amokAeLoTIKA pio ogAida Kal
kaBe oehiba €xel pla kat povadikry dtevBuvon URL. Asltepov, Otav yla tnv
Katnyoplomoinon twv oeAidwv otnplopaocte amokAelotika otn dtevBbuvon URL, dev
anatteitat n AP n oAdkAnpng tng oeAidag. Etol, Teivel va gival n KATAAANAN TEXVIKA
yla tnv katnyoplomoinon oeAibwv mou dgv umapyouv mia f} mou n ARYPn Toug givat
aduvatn, Kot I6lwg oTIG MEPUTTWOELS TTOU 0 XPOVOC /KoL 0 XwPog ival Kplowwog (.x.

KOTNYOpPLOTIOLNON O TPAYUATIKO Xpovo) [71].

Elval xapaktnploTikég ol SOUAELEG TwV [42] kat Twv [41] 6mou amodelkvUETAL WG OL
oeAidecg Sladilktuou pmopouv va katnyoplomolnbouv pe Baocn ta URLs toug. M
TETOLO TPOCEYYLON, TAPOTL SIVEL AMOTEAECUATA TTOU OE OnUELa UOTEPOUV o€ aKpiPeLa,
gVIoYXVEL TNV amaAAayr tTn¢ SLadlkaoiag TG KATNyoPLOTIOLINoNG Ao To «KATERaoua»
Kal TNV anoBrkeuon Twv oeAibwy, Kal mapdAAnAa divel AUoN OTLG TTEPLITTWOELG OTIOU

ol LlotooeAideg Sev mep\apPavouv apKeTO KeLUEVO.

TNV MPOocEyyLon Twv [42] emiong TEKUNPLWVETAL N xpnhotuotnta tou URL poévo otnv
Katnyoplomoinon twv oeAibwv dtadilktuou. AuTh N TEXVIKI, OWG UTtooTNPLlETAL KOl
o€ auth TN MEeAETN, amodelkvUETAL TOXUTEPN QMO TIC TAPAOOCLAKEG TEXVIKEC

Katnyoplonoinong oeAidbwv Sladiktiou, kabwcg ol teAevtaieg Sev xpelaletal va
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oavaktnBouv kat va avaluBolv. Ta amoTeAEoHATA TNG EPEVVAG TOUg SelXvouv OTL, OE
OPLOUEVEC TIEPUTTWOELG, oL péBodol mou Baoilovtal otn dtevBuvon URL twv ceAibwv
npooeyyilouv TNV amdédoon TwWV OUYXPOVWV TOUG TIPONYUEVWY HEBOSWV
Katnyoplomoinong mMAAPOUG KEWWEVOU, OAAA Kal outwv Tou Paocilovtal o€
ouvbéapoug. Emiong, ailel va avadepBel nwg n StevBuvon URL pag otooeAidag
glval n 1o «OLKOVOULKA» Vo ookt Ol petafl Twv mnywv mou Gp€pouv MANPoPopieg
XPNOLUEG yla TNV Katnyoplomoinon. Eniong, n dtevBuvon URL eival éva «AaKwWVIKO»
otolxeio, xwpig nepiooela mAnpodopia. Eivatl kot kaBoAkd otolxeio apou OAeg oL
lotooeAibeg, avefdptnta amo 1o av ival mpooBActueg 1 oxt, €xouv URL SievBuvon.
Akopa, ta URL’s, mou onuatodotouv tn dtevBuvon piag oeAidag oto dtadiktuo, gival
OUXVA OVAYVWOLUO KOl KATavonTd amo Tov avlpwro, evw UIopouv va dnAwvou

€UUEOQ TNV KOTNyopia tou mopou [41].

e GA\n 6ouleld, [5], 6mou aflomolovvtal ol SOULKEG LOLOTNTEG TWV LOTOTOTMWY,
Ao EKVUETAL WG UTIAPXEL EVTOVN CUOXETLON HETAEY TNG SOWNG EVOG CUVSETHOU Kol
NG AELTOUPYLKOTNTAC TOU, TOou poAou Tou oto Sladiktuo. Etol, oto mAaiolo Tng
SouAelag toug, otnpilovtatl ot SouikéG mMAnpodopleg evog LoTOTOMOU, yla va
MPoodloploouv TN AEITOUPYLKOTNTA TOU, TLX. Hnxovh ovalitnong, KataAoyog
Stadiktuou, eTaLpLlKOG LOTOTOMOC K.0.K. ZTNV i61a katevBuvon, oL [46] eneepydlovral
TIEPETAlpW TN oXEon LETAEL TNG SOUNC EVOG LOTOTOTOU KOl TNG AELTOUPYLKOTNTAC TOUG,
YEYOVOG TIOU aLOTIOLOUE KOl 0TV IPOTeLVOueVn peBodoloyia (4.3.1. MoAudldotatn

Katnyoplomoinon ZeAidwv Atadiktoou).

3.4.3. (YTep-) LVvdeopol

‘Hén Vo bekaetieg mpLy, otn SoUAeld Twv [25] MpoTelveTal n avamapaoTacn Twy
OEASWV HECOW TWV CUVEECUWY TIOU 08NYoUV OE EKELVEG KoL OXL HECW EKELVWV TTOU
TIEPLEXOUV KOL OTOUC OTtoloug obnyouv ol oeAidec. H mpoaoéyylon autr avénoe tnhv
akpifela Tng katnyoplomoinong. Qotdo0, MPOKELTAL YL TEXVLKA TIOU £ival SUOKOAO va
epappootel, kabBwg eival SUOKoAO va gvtomiotolv cUvola ogAida mou va odnyolv
otn oeAida UTO enetepyaocia. EMUTAEOV, OL TEXVLKEG TTOU a€LOTIOLOUV TOUG CUVOECHOUC

mou odnyouv otn ceAida, OTIWC Kal EKELVEC TTOU AELOTIOLOUV TOUG TIEPLEXOLEVOUG OE
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Ut oUVOEGHOUC TTou Ba SoUUE 0T CUVEXELQ, TIPOUTIOBETOUV TNV amoBKeuon TwV

oeAibwv, Pe aMOTEAECHA VA ATIALTOUV UTIOAOYLOTLKO XWPO KOl XPOVO.

2tn douAeld [66] yivetal mpoondBela va avantuxBel éva véo ldog avamapaotaong
yla ouvoebeuéveg oeAibec. mou xpnoLUomolel TOTUKEG TTANpodOopleg, £TOL WOTE N
UTIEPKELUEVIKN) $UON TwV LOTOooEASwWY va pmopel va aflomolnBel akoun kot o€
TIEPUTTWOELG KATNYOPLOTIOLNONG O€ MPayUaTIKO Xpovo. H 1&€a eival va aflomotnbei n
dounn HTML ywa tnv avamapdotacn Ttwv oeAldwv xwpl¢ va xpeldletal va
amoBnkeutoLv. MNa mopadelypa, av oe pia oeAiba €xoupe 1o otolxeio A, «PHP
tutorial», To otolyeio A xpnolormoleital yia tn oUVEeon TNG TpExouoag oeAldag Le pia
AGAAN oeAiba. OLXproTeC umopouv va KataAdBouv yia Tt WAAEL n ouvdedepévn oeAida
HEOW TOU TEPLEXOMEVOU TOU oTolxeiou A, SnAadn tou «PHP tutorial». Otav €vag
TIPOYPAUUOTIOTHC ouvdéel pla oeAiba pe AA\n-gg, ewodyel pe Alya Adylo To
TLEPLEXOUEVO TNG ouvdedbepévng oeAidag. MmopoUpe eUKoAa va UTIOBECOUUE OTL oL
A€€elc MOV XpnoLUOTIOlOUVTOL OE QUTAV TNV meplypadn €ival Kovid oto BEpa tng
ouvdedepévng oeAISOC Kal, 0T CUVEXELX, UTIOPOULLE VA XPNOLLOTIOLOOUE QLUTAY TNV
nieplypadn ylo TNV avamnapdotacn tng cuvoedepévng oeAibag xwpig va xpelaoTel va

TNV anoBbnkeVOOULE.

OuL [83] mpoteivouv BladopeTikolG TUMOUG XOPAKINPELOTIKWY TIOU HUIToPoUV va
efaxBouv amd HTML éyypada, kat aflodoyolv TN XPNOLMOTNTA TOUG OTNV
Katnyoplomoinon umep-ouvOéopwy. Ta amoteAéopata mou mrpav €8sav mwg
otolxela, Omwg elval To oL A&€elg mou emAEyovTdAc TIG odnyoUuVv OTO AVOLyHd TNG
oeAidag (anchor text), n mapdypadog mou TEPLEXEL TO OUVOEOUO, Umopouv va
BeAtiwoouv onuavtika tn dtadikaoia TG Katnyoplomoinong, evw aiia, Oomwg ot
erukepaiideg npv to cuvdeopo, Umopel va elval mo XProUES av cuvduaoToUV PE

oTolxeia.

Mia akopa mnyn mAnpodopiag EKTOG Ao TO TMEPLEXOUEVO TOUG YPAUUEVO 0 PUOLKNA
YAwooa, eival oL cUVEECOL TIOU TIEPLEXOVTOL OE QUTEC. I6lwg OTav O0To MEPLEXOUEVO
™G oeAidag oL KeleVIKEC MAnpodopleg eival TEPLOPLOUEVEG 1 amouoldlouy, oL

ouvdeopoL PurtopolV va GavoUlV eEALPETIKA XPHOLLOL OTOUG KOTNYOPLOTIOLNTEC. AUTH N
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TEXVLKN OVAKEL OTNV €UPUTEPN TIPOCEYYLON A€LOTOLNONG TWV KYELTOVIKWVY» OeAISwV
poG ogAidag Stadiktou yla TNV Katnyoplomoinon tng, otav n dla dev mepLEXeL
apketr mAnpodopia [64], kalL oL untep-cUVOECTUOL €lval 0 TMPODAVECTEPOG TPOTIOG

ouvdeong pe AAAeg oeAibec.

Muwvtog yla oeAibeg-yelToveG Kal TN XPNOLOTNTA TOUG KATA TNV KOTNyopLomoinon
pLog oeAidag Stadiktuou, ot [62] katadelkvuouv we oL oeAidec-adépdla eival oAU
XPNOLLEG YLO QUTO TO OKOTO. Evw, EKelveg TTou €xouv pOAo yoveéa f taldlol oe oxeon
LE TN ogAlda mpog katnyoplomoinon, iowg dnuioupyolv kat «B0puPoy». Npokeluévou
va emteuxBel akplBéotepn katnyoplomoinon oe oeAibeg mou €xouv Ta Sl
XOPOKTNPLOTIKA, XPNOoLoTolouvtal oL 0eAdeg o poAo «adeddol», kaBwg daivetal
OTL QUTEC OL OeALSEC €xouv PeYaAUTeEPN opoloTNTA Oty adopouv To idlo BEua, Kal

™V (6l oTypn elvat meploootepo SLaBEoLUEG TTpOC Xprion amo aAAeg [72].
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KE®AAAIO 4: IIpotetvopevny MeBodoAoylia

4.1. Eloaywyn

210 mAaiolo Tn¢ mapouaoag SLatplBrc, otoxog eival n dlaxelplon KoL n opyavwaon Twy
Suvapkwy dedopévwy, Kal TILO CUYKEKPLUEVA N oUVOUAOTLKA KAtnyoplomoinon Toug
HEOW TNG SOULKAC KoL ONUOCLOAOYLKNG TOUG avaAuong Kal eneepyaoiag. EEalpeTika
OVTUTPOOWTEUTIKO Ttapadelypua auvtol tou eidoug Sedopévwv eival ol oeAideg
SLadlktuou, MAVW OTIC OTIOLEG ETUAEYOUNE VO TIPOCOPUOCOUME TNV TIPOTELVOUEVN
pneBodoloyla, Kal va KAVOUE TNV TEPAUATIKY TNG SoKLun Kot HeAETN. ETAéyoupe
autoU tou eidoug ta Sedopéva, KabBwg eivatl Suvapka Kol apeca SLabBEaiua oToug

XPNOTEC anodeopeUPEVA ATIO EVOEXOUEVOUC TIEPLOPLOUOUC XPONG.

Mo OUYKEKPLUEVA, LE TNV TPOTELWVOPEVN HeBodoloyia, oL oeAideg Sladiktuou
KOTNYOPLOTIOLOUVTOL QUTOUATOTIOLNUEVA KOL CUVOUAOTIKA WG TIPOG TO BEpa TOug Kot
TOV TUTO TOUG, OTWG AUTOG MIPOKUTITEL Ao TN Sour toug, Stadilkacio mou anotelel
KPLOLUN TMAPAUETPO yLa TNV avalnTnon Kal avaktnon mAnpodopiag otov mayKoouLo
1ot0. MapadAAnAa, sival yvwoto otL ta dedopéva Sdtadiktuou, PeTafl auTwY Kal oL
lotooeAibeg, eival Suvapka. AnAadn alkalouv, 1 punopet va aAlalouv, wg mPog To
TIEPLEXOUEVO TOUG /KOl WG TIPOG T SoUn TOUG, Kot LAALOTA e ampOBAEnTo TPOMO, O
anpoPAento Babuo kat pe anpoPAento pubuUs. Zuvenwg, Eva cUOTNUO OLUTOUATNG
katnyoplonoinong dedopévwy dadiktuou Ba mpémnel va AapBavel umodn Kat T
Suvapikotnta twv oeAibwv. MNa tov Adyo autd, n mpotewvopevn pebBodoloyia
OVTIUETWITI{EL TOOO TNV ETEPOYEVELD TWV OeSOUEVWV OCO KOL TOV «ATOKTO»,
avouolopopdo pubuod kal tpomo aAlayng péoa oto xpovo. Me dAAa Adyla, oto
mAaiolo tng nmapovoag datplprg, oxedialoupe, mpoteivoupe Kot Sokipalovpe pia
oAokAnpwpévn pebBodoloyia yla TNV autopatonolnuévn Kat moAudidaotatn, SnAadn
Baoel BepaTiKwy OTOLXELWV KoL SOULKWYV XOPAKTNPLOTIKWY, Kotnyoplomoinon oeAidwv
Stadiktvou, n omoia mapdAAnAa Aappavel untodn to Babuod kat To pubud aAiayng
TwV oeAidwy, wOoTe TA QMOTEAECUATA TNC KATNYOPLOTOINONG Vol TIAPOEVOUV

ETUKALPOTIOLN UEVAL.
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4.2. Tevikn Apxrtektoviki) lIpotewvopevng

Me0odoAoylag

1o mAaiolo tng mapovoag datplPrig, oxedlaletal Kal MPOTEIVETAL Ml TPOTUTIN
TEXVIKN ToAuSLdoTatng Katnyoplomoinong oeAldwv OSladiktuou. JUVOTTIKA, N
npotewvopevn pebodoloyia OAOKANpwWVETOL PECA QMO TPELS EEXWPLOTOUC aAAQ
CUMITANPWTLKOUGC, aAyopiBuoug, kabévag ek Twv omoilwv amoteAel pia oOAokKANpwUEVN

kal autoteAn Sladikaoia.

Mo OUYKEKPLUEVA, OKOTOG TOUu TpwTtou aAyopiBuouv (ALGORITHM 1: Multi-
Dimensional Page Classification) eilvat n moAudiaotatn Katnyoplomoinon twv umno
enetepyaoia Sedopévwv. Me tov 6po «itoAudiaotatn» (multi-dimensional), evwool e
OTL Aappavovtatl unoyn MEPLOCOTEPEG AMO Hia MapApETpoL, KaBwe ta dedouéva
KOTNYOPLOTIOLOUVTOL TO00 WG TPo¢ TN Soun, Souikn katnyoplonoinon (Procedure 1:
Structure-Based Classification) 600 kol w¢ TPOG TO TEPLEXOUEVO TOUC, Bepatikn
katnyoplonoinon (Procedure 2: Content-Based Classification). komdg tou deUtepou
aAyopiBuouv (ALGORITHM 2: Re-Classification based on Change Detection), €ivat o
€\eyxo¢ TNG SuVOKOTNTAC TwV SeSOUEVWY, LLE QTWTEPO OTOXO TOV EVIOTOUO
€KelVwV TOU XpeldleTal va emavakatnyoplomolnBouly, Kal wg mpog Tt (doun n/kat
TepLEXOUEVO). OAokAnpwvovtag TNV PoTtewvopevn puebodoloyia, okomog Tou Tpitou
aAyopiBuov (ALGORITHM 3: Optimized Re-Classification based on Change’s
Frequency Detection) eivat n anodotikdtepn Asttoupyia tou devutepou, umoAoyilovtag
TO pUBUO aAAaynC Twv SedopEVwy, Kol KATA CUVETIELQ TN CUXVOTNTA EMOVEEETAONC

TOUG WG TIPOoG To BaBuo aAAayng Kal TV avAyKn yLa Emava-KatnyopLlonoinon Toug.

AvaAutikotepa, o TPWTog aAyoplBuog (ALGORITHM 1: Multi-Dimensional Page
Classification) oAokAnpwvetal péoa ano dUo emuépPous Aladikaoieg, KOBEULA EK TWV
omnolwv anoteAeital and duo Paoeig. Méoa amno tnv npwtn Stadikacia (Procedure 1:
Structure-based Classification) emuxetlpeital n dopikni Katnyoplomnoinon twv SeSopévwy,
Kall katd TV mpwtn ¢aon ¢ (Phase 1: Page Type Recognition) yivetal o Slaxwplopog
TwV 6ebopEVwV BACEL TOU TUTIOU TOUG, OTIWC AUTOG MIPOKUTITEL Ao T SOUr TOUG, EVW

katd tn 6e0tepn dpaon ¢ (Phase 2: Layered Page Classification), pe dedouévo mia tov
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TUTIO TOUC KOl TO SOULKO TOUC XAPOAKTN P, 0TOX0G elval n Babutepn katnyoplonoinon
TouG Ue PBdaon SOULKA TOUG XAPAKTNPELOTIKA. Méoa amd tn Oeutepn Swadikacia
(Procedure 2: Content-Based Classification) tou (6tou alAyopiBuou, emixelpeital n
BepaTikn KaTnyoplomoinon tTwv uno enefepyacia SeSopévwy, Kal anoteAeital emiong
anod 6V0 SladopeTIKEG, AAAA CUUMANPWUATIKEG, PpAceLs. Kata tnv mpwtn ¢pdacon tng
(Phase 1: Textual Elements Extraction), g¢dyovtal ta BepaTIKA/KEUEVIKA OTOLXELQ
ekelva mou yapaktnpilouv ta dedopéva, wote va eivat duvatn katd tn devtepn pdaon
(Phase 2: Theme Detection) n/o emiloyrn/avabeon/evtoniopdg tou BEpartog yla Kabe
pio amnd tg oeAibeg und emeepyaoia. ITn ouveéXela, péoa amo tov AAyoplBuo 2
(ALGORITHM 2: Re-Classification based on Change Detection), mpaypatomnoleital o
€A\eyxo¢ NG SuvapkotnTag Twv Stadiktuakwv oeAibwv. Me aAAa AoyLa, okomog Tou
AAyopiBuou 2 givatl o SlaxwpLlopog Twv eAdWY O€ AUTEG TTOU Ttapapévouy (8Leg Kat
0€ EKEIVEG IOV TtapoUcLAlouV AAAAYEC LE TNV TTAPOSO TOU XPOVOU, O EVIOTILOUOG TWV
onuelwv ekeivwv 6mou mapouactalovral ol aAAOYEG, O UTIOAOYLOMOG ToU Babuoul
HETAPBOANC TwV oeAidwy, KatL n ANYPn amoddacng yla TV EMAVA-KATNYoPLOTIONoT) TOUC
A OXL Kal HE Tolov Tpomo (Soutkd r/kat Bgpotika). H mpotewvopevn pebodoloyia
oAokAnpwvetat pe tov AAyoptBuo 3 (ALGORITHM 3: Optimized Re-Classification
based on Change’s Frequency Detection), o omoiog e€etalel To pubud aAAayng Twv
dedopévwy, dSnAadn mdéco cuxva PeTaBAANOVTAL WG TTPOG TO TIEPLEXOUEVO N/Kal WG
npog tn Sdour touc. Mua tétola Stadikacia pmopet va BeAtiwoet T Asttoupyla Tou
AAlyopiBuou 2, kabwg, eAéyxovtag to pubud petafolnig twy dedopuévwy, umopel va
oxeblaotel KOAUTEPA 1N TIOALTIKN EMAVO-KATNYOPLOTIOINONG ME OKOMO va

e€oLkovopouvTal XpOVOoG Kal UTIOAOYLOTLKO KOOTOG.

Juvoyilovtag, n mpotewopevn peBodoloyia otoxeVel otnv  moAudldotatn
Katnyoplomoinon twv oeAidwv dtadiktuou Kat, Sedopévng tng SUVAULKOTNTOG TTOU TIG
XopaKTNpilel, EVTOTLEL TIOLEG ATTO AUTEC XPELAIOVTOL EMAVA-KOTNYOPLOTIONGN KAl WG
TPOG TL, GAAA Kol TTOOO CUXVA XPELAETAL VA EMOVEEETOOTOUV. ITn CUVEXELD TOU
Kedalaiou autou, divovtat ot PeudokwdIKeS TwV aAyopiBwv Tou amoTumwvouV TV
nipotelvopevn pebodoloyia, n avaAuTikn meplypadn Twv Bnudtwy nmou nephapBavet
kaBe OSwadikaoia, KaBw¢ Kot n  emefnynon Twv AeKTIKWV/OUUBOAwWV TOU

oavtikaBlotouv ppaoelg pEoa oTouC PeUSOKWAOLIKES. ZUVOALKA, oL PEUSOKWOIKESG TWV
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oAyopiBuwv mou nep\apPavel n mpotewvopevn pebodoloyia wg £va eviaio cuvolo,
napouvotalovtal oto Napdaptnua 1: WeuSokwdIkeG aAyopiBuwv TPOTEWVOUEVNG
uebodoloyiag. Opolwg Kol n emefynon Twv AEKTIKWY TIOU XPNOLUOTIOLOUVTOL OF
outoug, Mapdaptnua 2:  Opoloyia kat Aektikd aAyopiBuwv (eAAnvikd), OMwWC Kal n
OXNMOTLKA amelkovion tng pebodoloyiag, Mapdptnua 3:  IxnUaATKA amekdvion

TPOTELVOUEVNC LeBodoloyiag.
4.3. Avadvtiki) lleprypagr) MeBodoAoyiag

4.3.1. MoAvdudotatn Katnyoplomoinon LeAidwv Atadiktiov

2KOTOG TOU MPWToU adyopiBuou tng mpotewvopevng pebodoloyiag (ALGORITHM 1:
Multi-Dimensional Page Classification) givat n moAudidotatn katnyoplomoinon twv
Sebopévwy UTO enefepyacia. ITo mMAaiolo tng mapovoag dLatplPng, Omwe XeL NoN
avadepBOel, ta dedopéva auta ivat Ta €yypada Tou mayKOopLou otol, SnAadn ot
Stadiktuakég oelibeq. Mo OUYKEKPLUEVA, HECO ATO TIG EMIUEPOUC SLadlkaaoieg Tou
AAlyopiBuou 1, eTuSuwwKketal n katnyoplomoinon twv dedopévwy pe Bacn 1600 TA

SOUIKA 600 KL TOL KELUEVIKA TOUC XOPAKTNPLOTIKA.

ZeKwvwvTtag ano v nepypadn Tou alyopibuou SoULkAE KatnyopLlomoinong, ya tn
oxeblaon Tou ULOBETOUE OMTIKY Ao TNV MAEUPA TN AVAKTNONG MAnpodopiag, Kat
Baowlopaote otnv €€nc Poaowkn Oewpnon: ue OeS0UEVEC TIC KATNYOPIEG TwV
TTANPOQPOPLAKWY aUTNUATWY TwV Xpnotwv tou Stadiktuou [39], Aoyika umapyouv kait
oL avtioTolyeg katnyopliec oeAldwv mou ta tkavormolouv. MapaAAnia, naipvouue oav
beboLEévo To yeyovoc otL ot oeAibec ue mapopota doun, eivat tou idtov tumou, dnAadn
avikouv otnv idta katnyopia. Kata ouveéneia, 0dnyoUUNOTE OTO CUUITEPACUX OTL Ol
OeAibEC TOU KAVOTIOLOUV TO EKACTOTE QiTNUA TWV XPNOTWV, EXOUV Kolvd

XOPOKTNPLOTIKA WG TTPOC TN Soun TOUC.

Juvomtikd, o AAyoplOuog 1 olokAnpwvetal péow U0 emipépoug Sladlkaolwy,
KaOeuLA K TwV omoiwv amoteAeital ano dvo paocels. H mpwtn Stadikacia (Procedure
1: Structure-Based Classification) €xelL okomd tn OopLK Kotnyoplomoinon Twv

b6ebopévwy, Kal katad tnv mpwtn ¢aon (Phase 1: Page Type Recognition) yivetat o
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Slaxwplopoc Twv dedopévwy BAcEL Tou TUTIOU TOUG, evw Kata tn deUtepn (Phase 2:
Layered Page Classification), pe 6edoévo Tov TUTO TOUG KoL TO SOWLKO TOUG XOPAKTAPQ,
emuyelpeitat Babutepn katnyoplomoinon. H &eutepn Swadikaoia (Procedure 2:
Content-based Classification) £xelL otdxo tn Bepatikr Katnyoplomnoinon tTwv SeSopévwy,
KalL €TtionG oAokAnpwveTaL péoa amno SUo dladopeTikeég dacelg. Katd tnv mpwtn ¢paon
(Phasel: Textual elements extraction), e€dyovtal ta OepaTIKA/KELLEVIKA OTOLYXELQ TTIOU
xapaktnpilouv ta dedopéva, kal EXOUUE afLOAOYNOEL WC AVTUTPOCWTIEUTIKA, WOTE VA
elvatl duvatn kata tn Sevutepn ¢aon (Phase2: Theme Selection) n emloyn/avabeon

B€patog yla kabe éva ano ta Sedopéva uno enefepyaoia.

ITnv elkOva Tou akoAouBel, Elkéva 3, dpaivetat o Peudokwdikag Tng mpwing dpaong
™¢ mpwtng dadikaoiag tou aAyopiBuou Katnyoplomoinong, Katd tnv omoia ol
oelibeg Sladiktuou xapaktnpilovtal Pe BACN TOV TUTIO TOUC, OTIWG ALUTOC TIPOKUTITEL

oo tn doun Twv LWV Twv oeAidwv.

ALGORITHM 1: MULTI-DIMENSIONAL PAGE CLASSIFICATION

1 PROCEDURE 1: STRUCTURE-BASED CLASSIFICATION
2 PHASE 1: PAGE TYPE RECOGNITION

3 Input: P, tokenizer, T(trans), Text-to-Link-Analyzer, (t)
4 for every P

5 look for t(trans) appearing as link

6 if any

7 tag P as P(transactional)

8 Else

9 compute word tokens to links ratio (R)

10 ifR>t

11 tag P as P(informational)

12 Else

13 tag P as P(navigational)

14 End

15 End

16 Output: P(transactional), P(navigational), P(informational)

Ewova 3: ALGORITHM 1: Multi-Dimensional Page Classification, Procedure 1: Structure-Based

Classification, Phase 1: Page Type Recognition

ZUVOTTTIKA, Katd tnv mpwtn ¢aon tng mpwtng Siadikaociag, (Phasel: Page Type
Recognition), o aAyoplBuog, pe BAaon Ta SOpLKA XOPAKTNPLOTIKA TNG KABOs oeAldag, Tig
Slaxwpilel pe Baon tov TUTIO TOUC, O OMOLOG TIPOKUTITEL MO TO OKOMO ToU
eEumnpetouv cLUPwWva e TN Bewpnon mou avadbEpoupe AdN o mavw. Ta dedouéva
miou Sivovtal wg dedouéva etoobdou (Input) eival ol oeAlSeC mpog Katnyoplomoinon

((P)), éva epyaleio enefepyaoiag Twv AeKTIKWVY povadwy mou amnaptilouv €va Kelpevo
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(tokenizer), pla Alota pe toug opoug Stadpaong (T(trans)), €va egpyoleio yla Tov
UTIOAOYLOUO TNG avaAoyiag KeEvou - (umep-)ouvléouwy (Text-to-Link-Analyzer), pe
AaAAa AdyLla Tov AOYO TOU TOCOOTOU TNG KELUEVLKN G TAnpodopiag mou nepthapBavet
pLot oeAida tpog To Too0oTO TWV CUVOESUWYV Ttou TepAapBavel n idla oeAida, kal Eva
oplo (t) oto omoio PBaociletalr o AAyoplOUoG ya to Slaxwplopd Twv oeAldwv o€

mAonynong Katl mAnpodopLakeg Le dedopévn tnv mpoavadepBeioa avaioyia.

AVOAUTIKQ, KOTA TO TIPWTO Brpa tng Stadikaciog autng, o aAyoplOuog e€etalel av oto
KUPlwG owpa TNG oeAidag uTtapyel TouAdxLoToV €vag 0pog Stadpaong (transactional
term (t(trans))), o onoio¢ epdaviletal pe tn popdr cuvdéopou. Opot dtadpaonc eivatl
oL Opol ekelvol, ouxvoteEpa prpaTa, Tou Bplokovial oto cwpa NG oeAibag Kal
SnAwvouv Kamola evépyela PEaa amnod TNV onoia 0 XpHoTnG UMopel va armoAaUoEL TV
Tlapoxn KAmolag Umnpeciag i vo amoKTNoEL KATolo Tpoiov, dwpeav n oxt [39].
MapdAAnAa, yio Tov oAyoplOuod pag, elval anapaitnto o 0pog autog va EXeLTn popdn
ouVOEOoUOU, KOBWG aUTO €lval TO XOPOKTNPLOTIKO €KEIVO TIOU UTOSEIKVUEL TIWC,
EMMAEyOVTAC TOV, O Xpnotng odnyeital otnv €eKTEAEOn TNG EVEPYELAC
Stadpaong/ouvallayng mou SNAWVEL 0 avTioTtoLyog OPoC. Av UTTAPXEL £0TW KAl £VAC
0po¢ Sladpaong and ocoug €xouv 600l urtd popdn Alotag ota dedopéva elcodou,
TOTE 0 oAyoplBuog xapaktnpilel tn oeAida auvtn oediba dwadpaonc (transactional

page).

O Abyog yla tov omoio emAéyetol autd To Bripa va ival TO MPWTO QUTAC TNG
Swadkaotiag, eival yati n umapén evog N meplocotepwy Opwv dtadpaong, (t(trans)),
glval Lkavr KoL 0PKETA YL VA TEKUNPLWOEL TO XOPAKTNPLOUO pLag oeAidog we oeAidog
Stadpaonc. Me autov tov TPOMOo, KABLoTOUUE ToV aAyoplOuo pag Lkavo, eUKOAA Kal
yprnyopa va Sltaxwplosl TG oeAlSeC €KEIVEG TTOU OVAKOUV OTN HIO €K TWV TPLWV
Katnyoplwv oceAidwv Baocel doung. OL umolouneg oeAideg oTEAVOVTOL OTO EMOUEVO
BrAua, omou yivetal o Slaxwplopog toug Petall oeAidwv mAonynonc (navigational
pages) kot mAnpogoptiakwyv (informational pages). Na va eivat Suvatdg autog o
Slaxwplopog, o oAyoplBuog pag Baoiletat otnv avoloyla Kelpévou - (umep-
Jouvdéopwv mou mapouctalel n ekaotote oeAiba. KL auto ylati ot mMAnpodopLakES
oeAlde¢ amotelolvtal Kuplwg amod Keipevo, evw ol oeAibeg mAonynong MePLEXOUV

Kupiwg ouvdeapoug n/kat (urep-)ouvdéopouc [92]. Etot, katd to dsUTteEpo Brpa Tou
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oAyopiBuou Kkatnyoplomoinong, umoAoyileTal o€ TL MOCOOTO N KABe pia amd TG
oeAideg mou efetalovral mepAOUBAVOUV KEIUEVO KOL OE TL TOOOOTO (UTtep-
Jouv8€opouG. e aUTO To onpelo, o aAyoplBuog aflomolel To Oplo mou £xel dobel ota
6ebopéva eloodou (t), kat av n avaloyia Kelpévou - (umep-)ouvdéopwv elval
HeyoAUTEPN TOU Oplou auToU, TOTE n oeAiba xapaktnpiletal mAnpodoplakn. Av n
avaloyia KELUEVOU - (UTtep-)ouVEETUWY Elval ULKPOTEPN TOU 0pilou, TOTE N LoTooEA IS
xapaktnpiletat mAonynong. Amotédeopa  autng tng  Sladikaciag elval o
XOPOAKTNPLOUOG KABE oeAidag pe BAon TOV TUTIO TNG, OTWE AUTOC TIPOKUTITEL ATO T

doun tng.

Kata tn 6evtepn paon tng idlag dtadikaoiag (ALGORITHM 1: Multi-Dimensional
Page Classification, Procedure 1: Structure-Based Classification, Phase 2: Layered Page

Classification), omwg avadépstal kot MmO TAvVwW, yivetat Pabutepn Soutkn
Katnyoplomoinon twv oeAibwv, He Obedopévo mAéov TOV TUMO TOUG. H
KaTnyoplomoinon auth eKTeAElTal POVO yla Toug SU0 €K TWV TPLWV TUMWV oeAidwy,
dnAadn yla tig oeAideg mhonynong kat dtadpacng, kabwg ot mMAnpodoplakég Sev
napouaotalouv Sopn TETOLM QMO TNV omoila Ba UmopoUcE vol AMOPPEEL KATIOL
BaButepn OGouwky Katnyoplomoinon. Emiong, OSleukplviletat oOt, n Souikn
Katnyoplomoinon Twv oeAldwv mAonynong, Kat auth Twv oeAidwv dtadpaonc, ivat
Olepyaocieg oL omoleg umopouv va ekteAEOTOUV TTAPAAANAQ, ULOG KOL TIPOKELTAL yLa
Slepyaocieg avefdptnteg Kal aUTOTEAE(C. TNV €lkOva Tou akoAouBei, Ewkova 4,
daivetar o Pevdokwdikag tng devutepng daong tng mpwtng Sladkaociag tou

aAyopiBuou katnyoplomoinong.

17 PHASE 2: LAYERED PAGE CLASSIFICATION GIVEN THE TYPE

18 Input: P(transactional), P(navigational), T(corr), T(payment) D(top), LinkC, (h)
19 for every P(transactional)

20 map P(transactional) to the Table(corr)

21 for every mapping found

22 count occurrences and tag P(transactional) with the category of max occurrence
23 Else

24 look for t(payment) appearing as link

25 if t(payment) > 1

26 tag P(transactional) as “not-free”

27 Else

28 tag P(transactional) as “free”

29 End

30 for every P(navigational) starting after “http(s)://”’

31 count the number of “/” in url

32 if“/”>h
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33 tag P(navigational) as “WebPage” and

34 set the number of “/” as depth value

35 End

36 else

37 tag P(navigational) as “HomePage” and

38 map the HomePage suffix to the D(top)

39 if there is a mapping

40 tag HomePage with the suffix meaning

41 End

42 Else

43 validate url against LinkC

44 for every valid link

45 if internal

46 set the number of (/) as depth value
47 End

48 Else

49 send P(navigational) to Procedurel
50 End

51 End

52  Output: P(transactional), P(navigational), P(informational)

Ewkova 4: ALGORITHM 1: Multi-Dimensional Page Classification, Procedure 1: Structure-Based

Classification, Phase 2: Layered Page Classification

Ta 6edopéva eloddou og auth ) daon tou adyopibuou eival oL oelibeg Stadpaong
(P(transactional)), ol oeAidec¢ mAonynaong (P(navigational)), £€vag Tivakag OMou UTIAPXEL
avtiotoixlon 6pou Ladpacng Kal KaTtnyopLlag otnv omoila aviKeL n evépyela (T(corr)),
€VaG TlvOKAG HE TOUG Opou¢ Tou (UTOo-)6NAWVOUV QTIAUTOUUEVN OLKOVOULKNA
ouvaAAayn yla tnv oAokAnpwaon tng evépyelag Stadpaaong (T(payment)), €vag mivakog
omnou daivetal n avrlotolyia Twv KATaANEEWY TTOU €XOUV OL EVLALOL EVTOTILOTEG TOPWV
(URLs) twv oeAibwv, (D(top)), €va epyaAeio yLa TNV KOTAUETPNON TWV ECWTEPLKWV KL
€EWTEPLKWYV OUVEETUWY TTOU TtepLEXOvTaL o€ pLa oeAida, (LinkC), kal TEAOG Eva 6plo (h)
yld TOV EVIOMIOMO TwV O€ASwv TMOU OmOTEAOUV TNV aPXLKI) €VOC LOTOTOMOU
(homepages). Kata tn deltepn ddon tou mpwtou aAyopiBuou (Phase2: Layered Page
Classification), n TpwTn KATNYOPLOTOLNGCN TTOU MAPOUCLALETAL ElVOL AUTH TwV CEAISWV
S1adpaong. Auto, OTWG MPOKUTITEL Ao Ta mapandvw, dev SnAwvel mpotepaldTnTa
EKTEAEONC TNG €V AOYw Sladikaociog. Ol eMUEPOUG SOULKEG KATNYOPLOTIOLHOELC TWV
oeAidwv dLadpaonc katl mAonynonc sivat Stadikacieg avefaptnTeg Kol AUTOTEAELC Kall

ekteAolvTal mapAaAAnAa.

MNna tnv Babutepn Soplk KATNyopPLOTIOINON TwV LoTooEAbwVY dladpacnc, KaTd To
mpwTto Bripa, kat oto mAaiolo Tou aiyopiBuou, avtiotolyilovtal ol 6pot Stadpaong

OTOV TtivaKka, Omou ¢aivovtal oL KATNYOPLEC OTIG OTOLEG UMOpPEL VoL aVAKEL N KABE
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evépyela. Evrtomilovtag tnv Kotnyopia €vépyelag oOtnv omola avAkouv oL
TLEPLOCOTEPOL - ATIO TOUG TIEPLEXOUEVOUG OTNV UTIO £€€Taion oeAiba - 6pol Stadpaong,
NV opiloupe wg katnyopia tng oeAidag. H Siepyacia autr, elval onuavtikn, adou o
0po¢ Sladpaong amoteAel €va MOAU LOXUPO XAPAKTNPLOTIKO TG oeAibag otnv omola
ocuvavtatal, Kot pog divel tn duvatotnta va Swooupe Kal Evav eTUTAEOV, TILO ELOLIKO

XOPAKTNPLOUO otn oeAida.

ITn GUVEXELQ, KOL YLaL TLG (Bleg 0eAIBEC, 0 aAyOPLOUOG EAEYXEL OV UTIAPXEL KATIOLOG OPOG
mou va (umo-)dNAWVEL TNV amaitnon OLKOVOUIKAG ouvaAlayng, Onwg autol
eudavilovtal otov avtiotowxo mivaka (T(payment)) mou €xel 600el wg Sebouévo
€10060U. Av UTIAPXEL £0TW Kal £Vag TETOLOG OPOC, TOTE N CUVOAAQYN TIOU UTTOPOUV va
KAVOUV OL XPNOTEG HECW TNG UTO emefepyacio oeAibag xapaktnpiletal « NotFree»,
Sladopetika xapaktnpiletal «Free», SnAadn dwpedv. O XapaKTNPLOUOG AUToG, elval
afloc avadopdc kal HeAETNG oto mAaiolo tn¢ pebodoloyiag pag, adou OxL povo
UTTOSELKVUEL TO OLKOVOULKO TAaoLo TNG cuvaAAayng, aAAd amoteAel kot amodelén
outAG. Me autd to OSlaxwplopd, oAlokAnpwvetal n Pabutepn PBaosl Soung

Katnyoplomoinon Twv oeAidwv dtadpaonc.

2to mAaiolo AAAng Sladikaciag mou ekteAeital mapAdAAnAa, Katnyoplomolouval
BaButepa kol BAcEL SOUIKWV XAPAKTNPLOTIKWVY oL oeAibec mAonynonc. Katd to mpwTto
BrAua, o aAyoplBuog kaAeital va petprioeL to mAnBog twv slashes (/) mou epdavifovral
OTOV eviaio evtomioth mopwv (URL) TG KABe oeAidac, EEKIVWVTAG TO HETPNUA LETA TO
npoOepa «http(s)://». O AOyog yLa Tov omoio emAéyou ue va AdBoupe urtodn pag autd
TO otolyeio, elval ylati Baocel autol o aAyoplBuoC pag Ba punopéoet va anodaciost
oV TIPOKELTAL YLaL TNV apXLK 0EALSO VOGS LOTOTOTOU 1) yLa Kamola AAAn ou BpilokeTal
o Babld oto eowtepkd NG Sopng tou, SnAadn TPOKelTal yla LoTooeAida.
MeAeTwVTag TOUG KAVOVeG ocuvtaéng pag dtevBuvong oeAibag tou dadiktuou [13],
daivetal mwe 1o Sedopévo auto deiyvel o€ oo BAaB0OC evog LoToTomou BplokeTal pia
totooeAiba. MapadAAnAa, o AGYoG Tou EMAEYOUUE VO UNV TO UETPNOOUME OAa Tal
slashes, oAAG vaL EEKLVIICOUE VOl LETPAE LETA TO TPOOeUa, elval ylati ta slashes ou
nepLExovtal oto mpoBepa evog URL dev mailouv poAo o6cov adopd to Babog oto omoio
ouvavtape pla oeAida. AvtiBétwe, av To cuunepAappavape otov uTtoAoyLlopo, Ba

ATAV TOPAMAAVNTIKO yla tnv amodoaon mou Ba mapel o aAyoplOuog, kabwe to
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MPOBepa auTO UMApPXEL OTIC Teploootepeg OSleuBbivoelg oeAidwv  Sladiktuou.
EvaAaktikd, Ba énpemne va adaipécoupe dVo amd to mAnBo¢ mou Ba evtomle o
aAyoplOuog, yeyovog mou emiong Ba pmopovoe va pog odnynosl oe Aabog
CUUMEPOOUA, MG Kal 8ev €xouv OAa ta URLS TO OUYKEKPLUEVO TPOBeua
anapaltiTwe, kat Ba xpewaldtav n Se€aywyn €vog akoun Brupato¢ péca otov
oAyoplBuo, yeyovog mou Ba  amaltoloE TEPLOCOTEPO XPOVO KOl ETUMAEOV
UTTOAOYLOTIKOUG TIOpoUG. Zupdwva pe tn BiBAloypadia, n doun Kal ta yvwpilopata
Twv URLSs, pmopoUv va cuvteA€oouv oTnVv Katnyoplonoinon oeAibwv dtadiktuou [28]

[6].

‘Exovtog LETPOEL 0 aAyopLlOuog ta slashes, kal €xovtag ocav onueio avadopdg to 6pLo
Tou €xeL AaPel wg debopévo elcodou, amodacilel av n oehida ou e€etalel amoteAel
TNV aPXLKN EVOG LOTOTOTOU 1) KATmoLa mou Bploketal BabButepa 0TO E0CWTEPLKO ToU. Mo
OUYKEKPLUEVQ, av TO MARB0C Twv slashes gival peyaAUTeEPO TOU Oplou, TOTE TPOKELTAL
yla KAmola LoTooeASa OTO €0WTEPLKO €VOG LOTOTOMoOU (webpage), SladopeTikd
TIPOKELTAL YLa TNV apXLkn oeAida (homepage). Itnv mpwTn MEPIMTWON, 0 AAyOpLOUOC
Katayxwpel to mARBog twv slashes w¢ Tiurn Badoug tng LotooeAidag kot OAOKANpwWVETAL
ekel n Ooukn NG KOTnyoplomoinon. 2tnv mepimtwon MLoG apxlkAg oeAidag
mAonynong, o aAyoplBuog evtomilel TV KATAANEN TOU EVIAOU EVTOTILOTH TOPOU (URL)
Kol Kataxwpeel Tnv katnyopla otnv onoila avikel, adol KAVEL TNV AVTLOTOLXia OTOV

OXETLKO Tivaka (D(top)).

JUUMANPWHOTIKA, TIPOKELUEVOU va €lval OoAokAnpwuévn n emefepyacia twv
6ebopévwy, o alyoplBuocg efetalel TOUG TEPLEXOUEVOUG - Ot KAOe oeAida mou
Xapaktnpiletal apyikr - cUVOECUOUG, aELOTIOLWVTAC VA OXETLKO epyaAeio (LinkC). Mo
KAOe £yKupo cUVEECO, EAEYXEL OV AUTOC Elval E0WTEPLKOC, SnAadr odnyel o€ kamola
GAAN LotooeAiba Tou 8Lou LoTOTOMOU, 1) av TIPOKELTAL yla UTIEP-cUVEETHO, SnAadn
obnyel o kamola oeAida e€wtepLkn, elte elvat apxLkn eiTte OXL, TTOU AVNKEL COE KATIOLOV
GAAO LOTOTOTO. XTNV MPWTN Mepimtwaon, urtoAoyilovtal ta slashes, OTwC Lo TAVW, Kot
KaTaywpouvtal wg Tiui Baboug oto omnolio Bpioketal n LotooeAida otnv omoia odnyet
0 olvOeopog. Xtn Oeltepn mMepimTwWon, OTAV TPOKELTOL ylo KATIOWOV €EWTEPLKO
ouvdeopo, O6nAadny umEeEP-oUVOECHO, QAUTOC OTEAVETAL OTNV apX TOU TPWTOU

oAyopiBuou ywo pia OAOKANPWHEVN Kotnyoplomoinon. ATOTEAECUA OAWV TwV
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mapamavw Sladlkaolwy gival n katnyoplomoinon Twy gyypadwv tou dtadlktuou pe
Bdaon ta SopKd Toug XapaKkTnPLoTIKA. Me dAAa AdyLa, PEoa Ao AUTEC, 0 aAyopLlOuog

KatadEpveL va xapaktnploel kaBe ceAida SLadLkTuou w¢ POC ToV TUTIO TNG.

2T CUVEXELQ, TIPOKELUEVOU va OAOKANPwWOEL n moAudildotatn Katnyoplonoinon Twv
LotooeAibwv, o AA\yopLBuocg 1 ektelel Tn Bepatikn KATnyoplomoinon Twv TeAeuTaiwy,
BAoel TwWV KEWWEVIKWV TOUuG Xapaktnplotikwv (ALGORITHM 1: Multi-Dimensional

Page Classification, Procedure 2: Content-Based Classification).

H Bepatikn katnyoplomoinon twv oeAibwv oAokAnpwvetal o U0 GACELG, OL OTIOLEC
elval appnKta cuUVOESEUEVEG LETAEL TOUG KOL EKTEAOUVTAL N Kl LETA TNV AAAN, OTIWG
napovaotalovtol mapokdtw. Katda tnv mpwtn ¢aon (Phase 1: Textual Element
Extraction), ylvetal n e€aywyn Twv KELEVIKWVY XOPAKTNPLOTIKWY TN KABe oeAibag, evw
katd tn Oeutepn ¢daon (Phase2: Theme Detection) yivetal n teAlkny €miloyr) Tou
B€parog. Ztnv ekova ou akoAouBei, Elkova 5, paivetal o Ppeudokwdikag tTng mpwtng

daong g deltepng dladikaaoiag Tou alyopiBuou katnyoplomoinong.

ALGORITHM 1: CONTENT-BASED CLASSIFICATION

1 PROCEDURE 2: CONTENT-BASED CLASSIFICATION
2 PHASE 1: TEXTUAL ELEMENTS EXTRACTION
3 Input: P

4 for each P

5 search for anchor title in url

6 if any

7 tag as “P’s anchorTitle”

8 End

9 Else

10 search for title in text body

11 if any

12 tag as “P’s textTitle”
13 End

14 End

15 Output: P tagged with Textual elements

Ewkdva 5: ALGORITHM 1: Multi-Dimensional Page Classification, Procedure 2: Content-Based

Classification, Phase 1: Textual Elements Extraction

Mo avoAuTIKA, KOTA TV Tpwtn ¢aon tng deutepng Stadikaciag (Phase 1: Textual
Element extraction), 6mou okomog sivat n e€aywyrn TwWV KEWWEVIKWY XOPAKTNPLOTIKWY
Twv oeAibwv, we bedopéva elcodou divovtatl ol oeAideg pog katnyoplomoinon. Kata
TO TPWTO Bripa, o aAyoplOUOC pHag eAEYXEL KoL amoBnKeUEL, OTIOU UTIAPXEL, TO Anchor

Title yia kaBe oeAiba. Otav avadepouacte oto P’s anchorTitle evwoOUUE TIG AEEELG
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gkelveg mou epdavilovratl wg cuVEeoHOG Kal pog odnyouv otn oeAida. AAMLWG, armo Tn
OKOTILA TOU XPNOTN, €ival o TitAog mou daivetal katd tnv amobnkevon tng oeAldoag
otoug oeAbodeikteg Tou GUAAoPeTPNT. Mo AMAQ, TPOKELTAL Yyl TG AEEELG TTOU
eudavilovral we tithog meplypadn tng oeAidag, katl otov kwdika html tng oeAidag
opiletal péoa amd To yvwplopa <a href>, amd OMou Umopel Kat va avtAnBei. To
KELLEVO AUTO, OTIOU TO CUVAVTAEL O AAYOPLOUOG, TO amoBnNKeUEL e TN CUYKEKPLUEVN

ETIKETA.

To ouykekpluévo otolxelo amoteAel MOAU Loxupn €vdelln Bépatog, adol cuyva
tautiletal pe to html element <pageTitle> 1) <contentTitle>, kaL otav v Tautiletal
elvat opolo katd touldyiotov 50%. MoAL onpavtko eival, emiong, To yeyovog OTL To
OUVQVTAUE O OAEG TIG OEAIOEC, Apa TPOKELTAL yla €va Kowo otolxelo. Emiong,
TIPOKELTOL YLO. OTOLXELO TIOU ALOTIOLELTAL YLOL TNV KOTNYOPLOTIOlNGN TWV LOTOGEALS WYV,

OAAG KoL EUPUTEPQ VLA TNV KaTnyoplomtoinon dedopévwy dtadiktuou [30][65][26][48].

3TN OuVEXela, 0 alyoplBuog evtomilel Tov titho, Title, TOU UMOPEL va €XEL n KAOe
oeAida oTo KUpilwg owpa TNG. MpoKeLtal yla pia akopa woxupr €vOelén yla to Bépa
poG oeAidag. Emopévwe, Omou to ouvavtdel o AAYOplOUOC pag, To amobnkevel
Slvovtag TNV eTIKETA «title». To oTOELO «P’s textTitle», amod tnv GAAn, ival o TitAog
mou epdaviletal (6mou uAPXEL) 0To KUpilwg owpa TG oeAldag katl otov hmtl kwdika
NG oeAidag oplleTal Pe TG ETIKETEG <h1> €wG <h6>, avaloya e TV omoudalotnta
Tou titAou [VIII]. AnAadn, n eTikéta <h1> adopd Tov KUPLO TITAO, N ETIKETA <h2> TOV
UTIOTLTAO K.0.K. [IX]. ZTO onuelo autod, oAokAnpwvetal n mpwtn ¢don tou alyopibuou
BEMATIKAC KOTnyoplomoiong, KoL TO OTOTEAECHO TIOU €XOUUE UOTEPA aAmod TNV
oAokAnpwon NG, €lval n etiketonoinon kabe oeAidag e TOuAdxLOTOV €va LOXUPO

XOPOAKTNPLOTIKO BEpATOG, av OxL Kat pe Ta SUo poavadepbEvTa.

Yotepa, akoAouBel n devtepn DAon g BepATIKAG KaTnyopLlomoinong, omou yivetal
n TeAkn emmloyn tou B£patog yia kabe oeAida (ALGORITHM 1: Multi-Dimensional
Page Classification, Procedure 2: Content-Based Classification, Phase 2: Theme Detection).
Ye autn tn ¢aon, ta dedopéva etoodou eival Ta BEUATIKA XOPAKTNPLOTIKA OTOLXEL
Tou €xouv e€axBel katd tnv mpwtn daon ((P’s anchorTitle), (P’s textTitle)), oL KATNYOPLES

NG NAEKTPOVIKAG eykukAomaidelag Wikipedia pe to mepLEXOUEVA TOUC, LA LETPLKNA
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opolotntag (n-gram similarity metric), €évol €pyaA€lo yLat TNV UTTOAOYLOTLKH EMLOHAMOVON

TWV LEPWV TOU AOYOU €VOG KELUEVOU Ypappévou o puotki yA\waooa (PoS-Tagger), Evav

OUVTAKTIKO avaAut ¢uolkng yAwooag (Parser), To OlKTUO ONUAGCLOAOYLKA

OUOXETIOMEVWY Opwv WordNet, évav Anppotomnolntr (lemmatizer), n LeTPKN (TF*IDF),

Kall To 0pLo (n) yia tnv e€aywyn AéEewv-KAeLSLwV.

ZTnV ekova ou akoAouBei, Elkdva 6, daivetat o Peuvdokwdikag tng deutepng paong

™G SevTtepnG Stadikaciog Tou mpwtou aAyopibuou.
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PHASE 2: THEME DETECTION
Input: (P’s anchorTitle), (P’s textTitle), WebPage Word Counter, PoS-Tagger, Parser, WordNet, lemmatizer,
(TF*IDF), (n), WP contents, WP articles
for each P look for common terms between P’s anchorTitle and P’s textTitle
if found
use common terms as the thematic term(-s) to tag P and map thematic(s) term(s) to WP contents
for every mapping found
count occurrences and tag P with the category of max occurrence
End
Else
search for WP article titled with the wider thematic term
map article’s categories to WP contents begging from the first one
stop when a mapping is found and tag P with the category
End
Else
PoS-tag and lemmatize P’s text and extract the first n-appearing keywords
check for overlapping terms between P’s keywords and (P’s anchor title and P’s text title)
if found
use overlapping terms as the thematic term(-s) to tag P and map thematic(s) term(s) to WP contents
for every mapping found
count occurrences and tag P with the category of max occurrence
End
Else
search for WP article titled with the wider thematic term
map article’s categories to WP contents begging from the first one
stop when a mapping is found and tag P with the category
End
Else
map P’s first n-appearing keywords to WordNet and look for common senses between P’s keywords and
(P’s anchor title and P’s text title)
if found
use terms of common senses as the thematic term(-s) to tag P and map thematic(s) term(s) to WP
contents
for every mapping found
count occurrences and tag P with the category of max occurrence
End
Else
search for WP article titled with the wider thematic term
map article’s categories to WP contents begging from the first one
stop when a mapping is found and tag P with the category

End
Else
tag P as unknown category (Punknown)
End

end
Output: Thematically classified P

Output: Multi-Dimensionally classified P
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Ewova 6: ALGORITHM 1: Multi-Dimensional Page Classification, Procedure 2: Content-Based

Classification, Phase 2: Theme Detection

MNa kaBe oeAida npog eneepyacia, o aAyOpLOUOG HaG apXIKWG EAEYXEL AV UTIAPXOUV
Kowvol 0pol petafl Twv otolelwv «P’s anchorTitle» KoL «P’s textTitle». Av UTIAPXOULV,
TOTE aUTOL oL kowvol 6pol Bewpouvtal Bepatikol 6pot Tn¢ oeAidag. O Adyog yla Tov
omnolo o aAyoplOuocg pog Bewpel TOUG KOLVOUC AUTOUG OPOUG OPKETOUG KAL LKAVOUG YLt
va pog odnynoouv oto Bépa tng oeAidag, elval To yeyovog OTL, OMwe avadEPETAL KAl
TIO TMAVW, £TOL KL 0AALWG Tt SUO AUTA OTOLKELQ, OKOUA KO EUOVWHEVA, OMOTEAOUV

TIOAU Loxupn €vdelen B€patog, mooco paAAov otav autd epdavilouv Kowvoug 6poug.

ITNV MePLmTwaon mou 8V UTIAPXOUV KOLWVEG AEEELC LETAEL TwV SUO AUTWVY OTOLXELWV,
0 OAYOPLOUOG HaC, EKTEAEL TO EMOUEVO KATA OELPA Brila, KATA TO omoio KoAsltal va
avaAloel HOpdOCUVTOKTIKA TO TIEPLEXOMEVO Kal va efayel TIG AEEelc-KAelSLA
(keywords) amo 1o cwpa tne KABe oeAidag uTtd enefepyacia. ZTo onNUELO AUTO EXOUUE
oploeL Kal €va 0plo, WoTe va UNv Aappavovtot urtodn OAeg ot AEEeLG-KAELSLA, alld
ol (n) mpwteg pe Baon t oelpd gudAavIoNG, TOU €lval KAl OL TILO LOXUPEG. YoTepa, O
OAyOpLlOUOG €EAEYXEL AV UTIAPXOUV Kool Opol HETall AéEewv-kKAslSlwV Kal «P’s
anchorTitle» /kaL «P’s textTitle». Av ILkavomole(tal autr n cuvoOnkn, Tote opilovtal ot

Kowvol 0pol w¢ Bepatikol 6pol TnG oeAidag.

Av 0uwG, akopa n ceAida mapapével xwplc Bepatikolg 6poug, 0 aAyopLlOUOS Hag,
alomowwvrag tn Ae€ikoypadikr) ovtoloyia tov WordNet, eAéyxel av Kamolo/a anod
TIG AEEELG-KAELOLA €XOUV TNV BLa onuacio pe KAmolov/oug amod Toug 6poug Tou «P’s
anchorTitle» fi/kaLtou «P’s textTitle». Av cUBaLVEL AUTO, EMIAEYOVTOL AUTOL OL OPOL WG
Bepatikol 6pol tig oeAidag, Stadopetikd n oeAida mapapével Xwpig Bepatikoug

0poUC Kal apa xwpic Bua kat xapaktnpiletal (Punknown).

2Tn OUVEXELQ, P BAoN aUTOUG TOUG BepaTIKOUG OPOUG TIOU €X0UV TTPOKUPEL OE KATIOLO
oo Ta mapanavw BrApata, kat aflomolwvtag T katnyopieg tng Wikipedia, mpokutel
n Ospatiky Katnyopio kKabe oeAidog. JUpdwva pe ta PrApoata Tou oAyopibuou,
T(POKELUEVOU va opadomolnBouv kat va ovopatodotnBouv ta Bépata Twv oeAibwy
UTO enefepyacia, avTLOTOLXWVTAL Ol Kool Bepatikol 0pol mou avadEépovtal Lo

MAVW oTa TEPLEXOUEVA Twv katnyoplwv tng Wikipedia, kat n oeAida uioBetel tnv
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Katnyopla otnv omola avKouv oL TEPLOGOTEPOL Ao ToUC BepaTikolg TG Opouc. Av
oautol oL 6pol ev Bplokovtal oTa MEPLEXOUEVA TWV KATNYOPLWY, O AAYOPLOUOC Hag
opilel Mw¢ eMAéyeTOL O €UPUTEPOG MO TOUCG BEUATIKOUC OPOUG TNG OeAldag Kal
yivetal avalnitnon yla oxetiko apBbpo otn Wikipedia pe titho autov tov 6po. Etol, o€
auTn TNV nepintwon, n oeAida voBEeTeL TNV KATNyopLla oTNV onola avikeL To apbpo
QUTO. M TOV EVIOTIOMO TNG KATNyopLlag otnv omoila avikeL To apbpo kal apa n
oeAida, otnpiletal oTig KaTNyopieg mou epdavilovial we ETIKETEG OTO KATW UEPOC TOU
apBpou, KkalL oL omoieg elval TOMOBETNUEVEC MO TOUG ETUUEANTEG UE OELpA

OXETIKOTNTAG.

OL AdyolL yla TouG OmolouG ETUAEYOUHE VO OTNPLXTOUUE OTA TIEPLEXOUEVA TWV
katnyoplwv tn¢ Wikipedia yia va opadomolrjooupe Kal va OVOUOTOS0THOOUUE Ta
Bépata twv oeAibwv umo enefepyaocia, eival adevog emedry n Wikipedia
TIAPOUOLAlEL KATOLEG OMOLOTNTEC PE TNV peBodoloyia pag Kal apeTtépou eMeLdn
OUYKEVTPWVEL OPLOMEVO ONUAVIIKA ylo TN OOUAELA MOG XOPAKTNPLOTLKA.
JUYKEKPLUEVA, N nAektpoviky eykukAomaibeia Wikipedia yapaktnpiletalr amnod
LEpapxLkn doun, evw Kal ta PrApata tou alyopibuou pag €xouv emiong LepapyLkn
nopeia. Emiong, mpoKeLtaL yLa pla eUpEWC amodekth eyKUKAOTALSEL KAl WE TTPOG TO
TIEPLEXOUEVO TNG KoL WC TMpo¢ TN Soun tng wg Soury ovtoloyiag. MaAwota, n
opyavwon Twv Katnyoplwv mpoékue ano ta bla ta dedopéva, dnAadn dev eixe
OPLOTEL EK TWV TIPOTEPWYV, KAL EYLVE XELPWVAKTLKA KoL oo £161koUG. Auto odeiletal
OTO YEYOVOG OTL 0 KUPLOG OTOXOG TOU CUOTALOTOC KATnyoplomoinong elval va mapéxel
ouvdéopoug mAonynong ot oeAibeg tng Wikipedia péow plag epapyiog
Katnyoplwyv. Katt tétolo fonBa toug avayvwoTteg, Yyvwpiloviag T XopaKTnNPLOTIKA
mou opilouv éva BEpa, va evtomicouv Kal va eptnynBouv ypriyopa o€ £€va UVOAO
oeAidwv mou opilovtal pe ta idta xapaktnplotika [II1]. KaBoplotikd yia tnv enthoyn
NG WG ovtoAoyiag oto mAaiolo TG SOUAELAG Hag Elval KOL TO YEYOVOC OTL TP OKELTAL

yla NAEKTpOVLIKN eykukAomaidela mou SiatiBetal eAsUBepa.

JUMMANPWHOTIKA oTa apanavw, agilel edw va avadepBOel, To yeyovog OTL n apxLKn
HoG okEPn yla v e€aywyn kot avabeon Bépatoc ya kabeuld amnod tig .otooeAideg
umo enegepyaocia NTav aAAn, otnv nopeia pavnke nwg Sev ATAv N WOAVIKN, KL WG €K

ToUTOU emnavanpoodlopioape tn pebodoloyia Hag o€ AUTO TO KOUUATL KOL TINPE TN
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popdn ToU MAPOUCLALETAL OVOAUTIKA TILO TIAVW. JUYKEKPLUEVA, cUUPWVA PE TNV
OPXLKN KOG oKEYN, 0 aAyoplBuog BeaTIKNC KaTnyopLomoinong, Katd tn mpwtn ¢pdaon
TOU, €KTOG QMO TOV EVTOTIOMO TWV OTOLXElwV «P’s anchorTitle» Kol «P’s textTitle»,
nipoéPAene kat TNV e€aywyn Twv AéEewv-kKAelSlwv e€opxnG KoL yla OAEG TG oeAIdeC.
Me debopéva autd ta Bepatikd otolxela, katd tn deutepn Odon (ALGORITHM 1:
Multi-Dimensional Page Classification, Procedure 2: Content-Based Classification,
Phase 2: Theme Detection), mpokewuévou va yivel n avaBeon tou B£patog, o
oAyoplBuog €ayve, pe t Bonbela tng Aefikoypadikn¢ ovtohoyiag WordNet tov
TPWTO KOWO TPOYovo HETAEU TWV OUCLAOTIKWYV TWV TPLWV OUTWV Bepatikwy
otoxeiwv. H okéPn autn eixe mpokLYPeL and tnv memnoibnon ot 600 Mo TMoAAA
Bepatikd otolxeia AndBouv uTMOYn, TOOO TIO QVIUTPOOWIEUTIKO €£lval To
anotéAeopa. Qotoco, otnv mpatn amodeixOnke mwg Sev ATAV TPAKTIKOG, OUTE
OLALTEPWC ATIOTEAECUATIKOG QUTOC O TPOMOC avaBeong BEpatog. ApXLKWG, £YLVE
QVTIANTITO WG N e€aywyn AE€ewv-KAESLWV €€aPXNG KOL Yyl OAEC TIC LOTOOEALSEG
onUaivel KatavaAwaon XpOvou Kal UTTOAOYLOTIKAG EVEPYELAC, KAl 0 cUVOUAOUO UE TO
otL n Sladikacia evtomiopol kowvou mpoyovou amodeixbnke emiong xpovoBopa Kot
evepyoBopa, Sivovtag Eva oAU TLo YeVIKO BEpA amo autd mou TEAKWS Aappavetal
ano «P’s anchorTitle» kail «P’s textTitle». EtolL Bewpnoape nw¢ Ba pumopoloaue va

ETUAEEOUE L TTLO ATTAN KOl OTTOTEAECLOTLKI) TAKTLKN.

Zav tpwtn eVAAAOKTIKA oKEYN, ElYape TNV avalATnon, AVt KOWVWV TTPOYOVWY, KOLVWV
0pwV UETAEY «P’s anchorTitle» f/kat «P’s textTitle»kal AEEewv-KAELSLWY. Ouwe auto
e€akohouBoUoe va PNV €€OLKOVOUEL ONUAVTIKO XPOVO KOl EVEPYELD, £XOVTOG OTNV
KAAUTEPN TWV TEPUTTWOEWYV, TO (610 amotéAeopa e autod mou Ba €8wvav kowvol 6pol
UETAEV P’s anchorTitle Kal P’s textTitle, av OXL TLO YeVIKO. Aedopévou, Aoutoy, otLta duo
oUTA otolxela umdpxouv oxedov oe OAeg TIG oeAibeg, Kal HAALOTO TTOAU ouxvd
tautiovtal kat pe to html element <title> content, amodeixOnke Mwc elval uMEP-
OPKETA yLa TNV e€aywyn Bépatog. Onote, otnv Mpagn, Sev umrpxe avaykn va yivetal
navta e€aywyn AEEewV-KAELSLWV KOlL VOL KOTOVOAWVOVTAL XPOVOC KAl EVEPYELA, TIAPA
HOVO Omou P’s anchorTitle koL P’s textTitle 6ev €ival apketd eite emeldy dev €xouv

KOLvoUG 0pouc site emeldr) Sev umdpyxouv kot Ta SU0 aUTa otolyeia os Kamola oeAida.
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T€Aog, KaBoPLOTIKO pOAO Ttallel Kol TO YEYOVOC OTL TOL OTOLXELD P’s anchorTitle Kal P’s
textTitle amoteAoUV €tolun mMAnpodopia, xwpig va mpolnmoBETouv tn Xxprion KAToLou
€PYQAELOU YL TOV EVTOTILOUO TOUG, UE QMOTEAECHA VO EEO0LKOVOOUVTOL KOL OO AUTA
TN OKOTILA XPOVOG KOl EVEPYELQ, KOL XWPLE va umdpxel mBavotnta AdBoug, onwe Ba

UTOPOUCE VA UTIAPXEL LLE TN XPON KATIOLOU £pyaAeiou.

4.3.2. Enavakatnyoplomoinon XeAidwv Atadiktvov pe faon T

AVVAUIKO T TA TOVG

IKOTOG TWV ETUHEPOUG OSLASIKACWWY TIOU TIPAYMOTOMOLOUVTIAL OTO TAAICLO TOU
Seutepou aAyopiBuou (ALGORITHM 2: Re-Classification based on Change Detection),
elval o SLowPLoUOC TwV CeAdWY OE AUTEG TTOU MOPAPEVOUV (BLEC KaL OE EKELVEC TTOU
napouotalouv oAAayEC PeE TNV TAPodo TOU XpOvou (€AeyxoC OSuVAUIKOTNTOG
S6eb0UEVWY), O EVTOTILOMOG TWV CNUElWY EKElVwY OTtou Ttapouactalovial ot aAAayEG, O
UTTOAOYLOUOG TOU BaBpol petaBoAng twv wotooeAibwy, kat n AnPn anddaong yia tnv

ETIAVO-KOTNYOPLOTIOLNGT) TOUG N OXL.

AVOAUTLKOTEPQ, TIPOKELUEVOU VAL SLOXWPLOTOUV OL GEALBEG OE QUTEC TTOU TTAPAUEVOUV
16le¢ kal oe ekelve¢ mou moapouoclalouv aAAayEC pe TNV mapodo Tou XpOvou,
anatteital o €Aeyxog ™G Suvapkotntag twv oeAidwv. MNa to okomd autd, o
ANyOpLOUOC 2 EAEYXEL VA TAKTA XPOVIKA Staotripata ta (eVyn TwV (Slwv oeAidwv os
OL0DOPETIKEG XPOVIKEG OTLYUEC WC TPOCG TA OnuUela mou e€eTAOTNKAV KATA TOV
ANyOpLBuo 1, eAéyyovtag mapaAAnAa TNV nUEpounvia TeEAsuTaiag evnUEPWONG TNG
KABe oeAibag, KaBwg Kal To PEYEBOS TNG o€ KABE pia oo TG XPOVIKEC OTLYUEG TIOU

vdlotavrtal enefepyaoia.

Mo cuyKeKpLUEVA, 0 EAEYXOG AUTOC YiveTal og Suo emnineda, Bépatog kal Soung. Katd
v npwtn dtadwkacia (Procedure 1: Re-Classification Decision based on Textual Changes),
SnAadn autnAg Tou eA£yxou TG SuvapKOTNTAS TwV oeAdWV WG Poc¢ To BEpa Toug, o
oAyoplOuog AapPavel w¢ debopéva €Ll0060U TIC KOTNYOPLOTIOLNUEVEG OO TOV
AAyopBuo 1 (Algorithm 1: MultiDimensional Page Classification) ogAideg oe xpovo T
(P(class, T)), tig ibleg oelibeg xwplc va elval katnyoplomolnuéveg oe xpovo T'(#T)

(P'(unclass, T')), TIC TILEC/TO TEPLEXOUEVO TWV KELUEVIKWY OTOLXELWV Ttou e€stalovtal
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Katd tov AAyoplOuo 1 yia kaBe oeAiba og xpovo T, ((E(t) € P)), (omdte Kot yivetal n
OPXLKN KaTtnyoplomoinon), Kat TI¢ TLUEG TwV (Blwv oToleiwv og xpovo T, ((E(t) € P')),
(omote kal mpaypatonoleital o EAeyxog SuvaplkotnTag Twv oeAidwy). MapaAAnAa, o
oAyoplOuog xpelaletal Kot pio YETPLKA opolotntag, (sim(Pi, P'i)), TPOKELEVOU VOl
OUYKPLVEL TIG TLHEC TWV oTolyelwv Tou opilovtal. TEAOG, 0 aAyoplOuog xpelaletal Kat
600 opla, ((t), (h)), mou opilouv TOV HEYLOTO ETUTPEMTO ATO TOV aAyoplOpo Babuo
OMOLOTNTOG TWV OEAOWVY KAl TOV €AAXLOTO EMITPEMTO MO Tov aAyoplOuo Babuod
opolotnTag Twv ceAidwyv avtiotolya. 2tnv elkOva mou akoAouBel, Elkéva 7, daivetal

o Peuvdokwdikag tng mpwtng dtadikaciag tou AlyopiBuou 2.

ALGORITHM 2: RE-CLASSIFICATION BASED ON CHANGE DETECTION

1 Input: P(class, T), P'(unclass, T")

2 PROCEDURE 1: RE-CLASSIFICATION DECISION BASED ON TEXTUAL CHANGES
3 Input: (E(t) € P), (E(t) € P"), smirtMetric, (m), (z)

4 for each pair of (Pi € P(class,T), (P'i € P*(unclass, T))

5 compute sim(Pi, P'i)

6 if sim(Pi, P'i)>m

7 tag P'i as thematically unchanged and classify P'i to the category of Pi

8

End
9 Else
10 tag P'i as thematically changed and
11 compare (E(t) € P'i) with (E(t) € Pi)
12 count ((E(t) € P'i) # (E(t) € Pi))
13 if (E(t) €P"i) # (E(t) €Pi)) <z
14 go to Algorithm2Procedure2
15 End
16 Else
17 send P'i to Algorithm1Procedure2
18 End
19 End

20 Output: thematically unchanged pages P' over time T"

Ewdva 7: ALGORITHM 2: ReClassification based on Change Detection, Procedure 1: Re-

Classification Decision based on ConTextual Changes

Me Sebopéva ta mapandavw, o AAyoplBuog 2 katda tnv mpwtn Stadikaocia, ektelel
SLadoxka TIG €ENC EVEPYELEG: AELOTIOLWVTAG TN LETPLKA OUOLOTNTOG IOV EXEL H0OEl w¢
6£60EVO £10060U, GUYKPLVEL TIG TIHEC/TO TIEPLEXOUEVO TWV BEUATIKWY OTOLXEIWV yLa
TIC (61eg 0eAibeg 0g SLAdOPETIKEC XPOVLKEG OTLYHEC, KoL EAEYXEL aV BABOUOG OpOLOTNTAC
TOUG ElvalL UKPOTEPOG 1N L00C o To 0pLo (t) ou €xeL AdPBel wg bedopévo elcddou. Av
glval peyalltepog amd auto To Oplo, n oeAiba Bewpeital otatiky Kot apa dev
Xpelaletal va katnyoplomolnBei ava. Av o BaBudcg opoldtnTag eival LKpOTEPOG amod
0UTO TO Oplo, 0 aAyoplOpog KaAeital va umtoAoyiosl o molo Babuo €xel umootel

oAAayEg n oeAida. Ztnv epimtwon mou o BaBuog opoldtnTag ival iloog pe To 6plo (t)
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mou €xeL 600¢gl, o alyoplBuog dev pmopel va mapel anodaon. ETol, Kal KPATAEL TN
oeAlba PE TNV apXLKA TNG KATNYoPLOTOoinon, KoL TN OTEAVEL ylo UTTOAOYLOUO TOU

Babuou aAAaync.

Mo tov umoAoylopd tou Babuol aAlayng, o aAyoplBuog ULeTpdcl To MARBOC Twv
BepaTikwy oTolyelwv o SLad£POUV KATA TLG XPOVIKEG OTLYEG TIOU YIVETAL O EAEYXOG
Suvapkotntag, kal 6eS0UEVOU TOU OUVOAOU TWV KELUEVIKWVY OTOLXElWV TIOU
eAéyxovtal, umoloyilel To MOcOOTO auTwv Tou AAAagav. Av auto lval peyaAuTtepo
oo to o0plo (h), mou €xel cupnepAndBOel ota Sedopéva elcddou, n oeAidba oTtéAveTal
gava ylwa Bepatiky katnyoplomoinon, otn Oeutepn Swadlkacio Tou TPWTOU
aAyopiBuou (ALGORITHM 1: Multi-Dimensional Page Classification, Procedure 2:
Content-Based Classification). Ztnv avtibetn nepimtwon, av SnAadn eival pkpoTtePog, n
oeAiba Oswpeital otatiki KoL TOPAUEVEL PE TNV NOn umapyxouco BOepatiki
Katnyoplomoinon. Qotdoo, OTEAVETAL OTO EMOUEVO PO, OTIOU YIVETAL O AVTIOTOLXOG
€A\eyxog SUVOULKOTNTAG OTa SOULIKA OTolKela TNG. TNV mMepimtwon mou o Paduog
opOoLOTNTOG Elval (o0¢ e TO Oplo Tou €xel TeBel, 0 aAyoplBuog dev pmopel va mapetL
anodaon, KL €T0L KPOATAEL KAL TNV UTIAPXOUCO KaTnyoplomoinon, aAAd oTEAVEL TNV
oeAida yla pla véa otn Sevtepn Sladikacio tou mpwtou aAyopiBuouv (ALGORITHM
1: Multi-Dimensional Page Classification, Procedure 2: Content-Base Classification). O
AOyo¢ yla Tov omoio ta opla dev TiBevtal pe andAutn woxv, elival ya va Aappdavovtat
000 yivetal mAnpéotepa amoteAéopata. AMOTEAECUA TNG Tapamavw Sladikaciog
glval apykwe o SLaxwPLoUOC TwV CEASWVY O€ OTATIKEG KOl 08 HETABOAANOUEVEC KATA
TO TEPACHO TOU XPOVOU, KOL OTN CUVEXELO O UTIOAOYLOUOG Tou BaBuol aAlayng Twv
OeAldwy, KoL Apa O EVIOTIUOMOC ekelvwv mou xpnlouv BepatTikng emava-

KaTnyoplomoinong.

Kata tn deUtepn Sladikacio tou Seltepou aAyopiBuou (Procedure 2: Re-Classification
decision based on Structural Changes), dnAadn tou eAéyxou tn¢ SUVAULKOTNTAG TWV
oeAldwVv w¢ pog tn dour Toug, oTNV ouaia yivetal 6,TL Kal otnv npwtn dtadkaoia,
He tn Sladopd OTL eAEyyovTol Ta SOULKA XOPOKTNPLOTIKA TwWV CEAOWV Kal oL Ta
KELUEVIKA. Katd ouvémela o SeUtepo¢ aAyoplBuog katda tn deutepn Sladikaocia,

AapBavel wg Sedopéva €L0OSOU TIC KATNYOPLOTIOLNUEVEC OO TOV MPWTO OAYOpLOUO
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(ALGORITHM1: Multi-Dimensional Page Classification) oeAibeg og xpovo T, (P(class,
T)), Ti¢ 161eg oeAibeg xwplg va elval KATnyopLomoLnUEVEG o€ Xpovo T, (P'(unclass, T')),
TIG TIUEG TWV SOoULKWY otolxelwv mou e€etalovtal katd tov AAyoplBuo 1 yia kabe
oeAida o€ xpovo T, ((E(s) € P)), onmoTe Kal yIVETAL N apXLKH KATNYOPLOTIOINON, KAl TLG
TIMEC TwV Blwv otolxelwv o xpovo T, ((E(s) € P')), oMOTE Kal TPAYUOTOTOLE(TAL O
€Aeyx0¢ TNG SUVOLKOTNTAC TWV OeAISWV. TEAOC, 0 aAyopLOUOC XpeLAETAL KAL OE QUTO
To onueio éva oplo (h), mou opilel Tov emTpentd Oamo Tov aAyoplOuo Babuo
opolotnTag Twv ceAidwyv avtiotola. Ztnv elkova mou akoAouBel, Elkéva 8, daivetal
o Yeuvdokwbikag tng Seutepng Stadikacioag tou AAyopiBuou 2 (ALGORITHM 2: Re-

Classification based on Change Detection, Procedure2: Re-Classification Decision based on

Structural Changes).

21 PROCEDUREZ2: RE-CLASSIFICATION DECISION BASED ON STRUCTURAL CHANGES
22 Input: (E(s) € P), (E(s) € P"), smirtMetric, (z)

23 for each pair of (Pi € P(class,T), (P'i € P*(unclass, T"))

24 compare (E(s) € Pi) with (E(s) € P’) and

25 count ((E(s) € Pi) # (E(s) € P’i))

26 if (E(s) € Pi) # (E(s) €P%)) <z

27 tag P'i as structurally unchanged and classify P'i to the category of Pi
28 end

29 else

30 send P'i to Algorithm1Procedurel

31 End

32 Output: structurally unchanged pages P’ over time T

33 Output: P’(ReClass, T°), thematically unchanged pages P' over time T*, structurally unchanged pages P’ over time T'

Ewova 8: ALGORITHM 2: Re-Classification based on Change Detection, Procedure 2: Re-

Classification based on Structural Changes

Kata tn 6evtepn aut Stadikacia, o aAyoplOUOC CUYKPIVEL TIG TIHEC TWV SOULKWV
oTolXelwv Tou €xel e€eTdoel kKatd tov AAyoplBuo 1 og xpovo T, HE QUTEC TWV BLwv
SOoUIKWV oTolXelwV Kal yia TG (dleg oeAidec og Xpovo T’. ITn GUVEXELA, O OAYOPLOUOG
KaAeital va petproel to mARBog twv doulkwv otolxeiwyv mou epdavitouv dladopéEg,
Kol 5e60UEVOU TOU GUVOAOU TwWV SOULKWYV OToLXElwV TTou e€etalovtal, va uTtoAoyioel
To BaBuo aAlayng tng kabe oeAidag oe enimedo doung. Yotepa amod Tov UTTOAOYLOUO
ToU BaBuol aAlaync, av auTtoc eival PeyaAUTEPOC oo To 0plo (h), To omolo emiong
ouvunephapPBavetal ota dedouéva eoodou, n ceAida otéAvetal Eava yla Souikn
Katnyoplomoinon, otnv npwtn dtadikacia tou mpwtou aiyopibuov (ALGORITHM
1: Multi-Dimensional Page Classification, Procedure 1: Structure-Based

Classification). stnv avtiBetn mepintwon, av dnAadn sival pikpotepog, n oeliba
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Bewpeltal oTOTIKNA KoL TIAPAUEVEL PE TNV SN UTApYXouoa SOULKN Katnyoplomoinaon.
Itnv mepimtwon mou o Babudg opolotnTag eival (0og pe to 0plo Tou €xeL TeBeL, o
oAyoplBuog dev pmopel va mapel anodaocn, KL €TOL KPATAEL KAl TRV UTIAPXOUCA
Katnyoplomoinon, aAAd otéAvel TNV oeAida yla pla véa otnv mpwtn Stadikacia Tou
pWToU aAyopiBuou. Anotédeopa tng deutepng dadikaociag (ALGORITHM 2: Re-

Classification based on Change Detection, Procedure 2: Re-Classification Decision based

on Structural Changes) eivat o Staxwplopog twv Sedouévwy UNo enetepyaacia, o auta
TIOU TTOPALEVOUV OTATIKA WG TIPOC TN SO TOUG KAl 0€ eKElva TToU aAAA{OUV WG TTIPOG
™ O&ounl toug, KalL MpAAlota o PBabuo TtEtolo mou emPBAMAETAL N SOMLKN

ETAVAKATNYOPLOTIOLN O TOUC.

Katd 1o oxedloopuo Tou v Aoyw aAyopiBuou, apxikws Bewpnoape mwe Ba ntav moAu
Xpnowo o &eltepog¢ va AdBel umoyPn TOU KOL TO OTOLKElD TNG TeEAeutaiag
eTukatlpomnoinong tng oeAidag (last update), £T0L ONwG auto daivetal péoa otov html
KWSLKA TNG, KABwWGE Kal auTo Tou HeyEBoUG TG (Blag oeAidog o S1adOPETIKEG OTLYLEC.
Qotoo0, otnV MPAgn, SLAMoTWONKE WG UTIAPXOUV aPKETOL EVAANAKTIKOL TPOTIOL yLa
NV Kataxwplon tng mAnpodopiag mouv adopd oTNV NUEPOUNVIA TNE TILO TPOCSHATNG
€kdoon¢ g, onwg sivat ta Stddopa oxetikd html elements 1 n kaBapn nuepounvia
Héoa OTO owpa TNG oeAidag mou PAEmel o xpnotng. Emiong, n nuepounvia
Snuoupylag tng o mpoéodatng €kGoong EVOC LOTOTOTOU, UMOPEL va SLadEpel amo
auTO pLag ogAidag, n/kat n mMAnpodopia va adopd TG TAEUPKES OTAAEG TNC oeAidag
Kall OXL TO KUplwg owpa TNG. Avtiotolya, To {ATNUA TOU CUVUTTOAOYLOMOU TNG ANy G
HeyEBoUG tNG oeAidag, otnv mpa&n dAavnke MOAU YEVIKO, HLOG Kal TO UEYEBOC ULag
oeAidac prmopel va aAalel emeldn) aAAGLEL N YPAUUOTOOELPA, TO XPWHA 1) N avaluon

HLOG ELKOVAG, YEYOVOG Ttou Sev cuviotd Bepatikn i Soukn aAAayn).

Avakedalalwvovtag, CUVoAlKA oto mAaiclo tou Seutepou alyopibuou PByaivel
OPXIKWE TO CUUMEPOCHA VLA TO av oL ceAlde¢ aAAalouv elTe WG TPOG TO MEPLEXOUEVO
eite/kal wg mpoc tn Soun toug, Kal Uotepa oe Tolo Pabud. Ekelveg mou Sev
napouaotalouv kamolou eidoug aAAayr o€ KAToLA Ao TIG XPOVIKEG OTLYUEG KOTA TLG
omoleg e€etalovral, xapaktnpilovrol oTATIKEG, KL N MPWTN KATtnyoplomoinan mou

€ywve Bewpeital oplotikr. Evw autég mou mapouctdlouv aAllayég, oL omoleg eival

Mapia A. Niapou 88



AlsakTtopikn AlatpLpn
EVTOC TWV EMITPENTWV amd Tov OoAyoplOpo opiwv, udlotavral €k VEoU

Katnyoplomoinon Bspatikn f/kot SopLkn.

4.3.3. BeAtwotomoinon Emavakatnyoplomoinong XeAidwv

AladiktVov pe Baomn T Tuyvotnta AAAayng

ZKOTIOC TOU TPLTOU KOl TEAEUTOLOU yLa TNV POTELVOEVN peBodoloyia (ALGORITHM
3: Optimized Re-Classification based on Change’s Frequency Detection), sivat va
BeAtiwoel t™n Aettoupyia TOU Seutepou alyopibuou (ALGORITHM 2: Re-
Classification based on Textual Changes). Onwg ldape oTnV MPonyoUUEVN EVOTNTA, HE
v edappoyr) Tou TeAsutaiou, eAéyxetal n SUVAULKOTNTA Twv OeAdwv, Kot
eTUAEyovTal eKelveg ou xprilouv emava-katnyoplomoinong. O AAyoplBuog 3 pmopet
va BeAtiwoel tn dtadikaoia autr, unoAoyilovtag to pubud aillayng twv oeAibwy,
dnAadn moéoo ocuxva PeTaBAAAovTaL WG TPOG TO TIEPLEXOUEVO /KAl w¢ Tpog tn Soun
Touc. Evag TETolog umoAoyLopog, umopel va BeATiwoel Tn Aettoupyia Tou AAyopiBuou
2, kaBwg eAéyxovtag to pubuod petaBolng twv oeAibwy, unopei va aflohoynBel moleg
0eAIBEG «EXEL VONUAY», TIPAKTIKA KAl OUCLOOTIKA, Vo oTaAoUv otov AAyoplBuo 2 yla
ETAVA-KOTNYOPLOTIONON KAl TIOLEG OXL, LE ATIOTEAECHA VA EEOLKOVOLLOUUE XPOVO Kall

UTTOAOYLOTIKO KOOTOG.

H Siakpilon avtr) Baciletal 0To YEYOVOC OTL O€ IEPUTTWOELG OTIOU oL 0eAibeg aAAalouv
omnavia, SnAadn o pubuog petafoAng Toug ival WOLATEPWG XAUNAOG, Elval omaTtdAn
UTTOAOYLOTIKNC SUVOUNG va Katnyoplomolouvtal ava Kot Eava, adou To anotéEAeopa
NG VEAG Katnyoplomoinong Ba eival TiIg mePLOcOTEPEC GOPEG OUOLO PE AUTO TNG
OPXIKNAG. ATtO TNV AAAN, O€ TEPUTTWOELG OTOU oL 0eAldeC epdavitouv uPnAo pubuo
huetafoAng, emiong elval omatdAn UMOAOYLOTIKWV ToOpwv Kal duvaung va
npoomnaBol e va TIg Katnyoplomoloupe kaBs dopd mou aAdalouv, dedouévou oOtL 0
oAyoplOuog pmopet kat va punv mpoAaBaivel va oAokAnpwOel mpv ekeiveg aAAafouv
€K VEOU. AUTO onpaivel OtL pia oeAiba umopel va otaAel yla emava-katnyoplonoinon,
6ebopévou OTL £xel aAAagel, aAAd pEXPL va oAokAnpwOel n dtadikaoia tng enava-
Katnyoplomoinong, va €xel aAldafel favda. Omote, TO QMOTEAECUA TNG EMAvVA-
KOTNyopLlomoilnong ouclaotikd &ev LoxVel, adol, tn oTyur mou pag Sivetal, dev

adopa tnVv TPEXOUCA €kdoon NG ekdotote oeAidag, aAAd mpoyevéotepn. Katd
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ouvenela, Baotkr Asttoupyia Tou AAyopiBuou 3 sival o €Aeyxoc yLa To OG0 cuxva
napotnpeital kamowa oAAayr) ot oeAide¢ mou efetalovral, HE OKOMO TN

BeAtlotomnoinon tng dladikaaoiag TnG Emava-KatnyopLonoinong.

Ao ta mopanavw, yivetotl codrg o moAl onUavTikog pOAog mou mailel To XpOVOUETPO
Kata tnv edapuoyn tou AAlyopiBuou 3, To omoio, Onwg efnyeltal otn CUVEXELQ,
ocupneplhappavetal ota Sedopéva €l00dou Kal Asltoupyel BACEL EVOC OPLOUEVOU
«kavovay. Adpetnpia yia to oxedlaocpud tou AAyopiBuou 3, kal 16lwg To KOUUATL TNG
EVOWUATWONG EVOG XPOVOUETPOU, KAl 0 PpOAOG TTOU auTO mailel oto mMAaiolo Tou v
AOoyw AAyopiBuou eival n douAewd [50]. Itnv ewova mou akoAouBei, ¢aivetal o

Pevdokwdikag tol AAyopiBuou3.

ALGORITHM 3: OrTIMIZED RE-CLASSIFICATION BASED ON CHANGE’S FREQUENCY DETECTION

1 Input: (P(class, T)), ((E(t) U E(s)) € P(class, T)), P' € (P'(re-class, T'), ((E(t) U E(s)) € P'(reClass,T")),
MaxFregChange, MinFreqChange, Timer

2 when Algorithm 2 initializes, record Ts

3 for every pair of ((Pi € P(class, T), (P'i € P'(re-class, T"))

4 set Timer

5 while ((E(t) U E(s)) € Pi(class, T)) # ((E(t) U E(s)) € Pi(re-class,T")), record Ts
6 if Ts > MaxFreqChange

7 tag P'i as HighlyChanging Page and keep it in a secondary Index

8 End

9 else

10 if Ts < MinFreqChange

11 tag P'i as RarelyChanging Page and keep it in a secondary Index
12 end

13 else

14 tag P'i as RegularlyChanging Page and send it to Algorithm2

15 end

16 End

17  Output: Selection of Pages that need periodical Re-Classification

Ewkova 9: ALGORITHM 3: Optimized ReClassification based on Change’s Frequency Detection

AvoAuTika, ta Sedopéva eloddou mou xpetaletat o AAyoplBuog 3 eivat ol oeAibeg mou
Katnyoplomolouvtal o€ xpovo T, (P(class, T)), T KELUEVIKAG dUONG Kal TO SOULKNC
duon¢ otolxeia mou xapaktnpilouv TG KATNYOPLOTIOLNUEVEG O XpOvo T oeAibeg Kat
To omola peAetwvtal katd tov AAyoplBuo 1, (E(t) U E(s)) €P(class, T)), oL oeAISeC ekelveg
TIOU €Mmava-katnyoplomolonkav amno tov AAyoplbuo 2 oe xpovo T, (P' < (P'(re-class,
T')), Ta KEWWEVIKAG dUoNnG Kal T SOopLKAG pUONG OTOLXELQ TTOU AVKOUV OTLG TEAEUTALEG,
((E(t) U E(s)) € P'(re-class,T')), n UEYLOTN €TUTPENTA amod tov AAyoplBuo cuyxvotnta
eudaviong aAdaywv ot oeAibeg (MaxFreqChange), n €AAXLOTN ETUTPENTH OO TOV

ANyOplOuo ocuxvotnta epdavionc oAlaywv ot oeAidec (MinFreqChange), TO
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XPOVOUETPO (Timer) To omoio umoAoyilel To xpovo BACEL EVOC OPLOPEVOU TUTIOU TIOU

e€nyeltal otn ouveyeLa.

O pOAOG TOU XPOVOUETPOU E€lval va HETPAEL TO XPOVO, WOTE N AelToupyila TOU
AlyopiBuou 3 va EekwvAEL O TPOYPOUUATIOUEVEG XPOVIKEC OTLYMEG TIOU EUELS
opiloupe, TPOKELUEVOU va eEUTNPETNOel 0 oKOMOG pag. Me GAAa Adyla, PECW TOU
XPOVOUETpoU KkabBopilovtal ol XPOVIKEG OTIYHEG KATA T omoieg o AAyoplBuog 3
eAéyxel TG oeAideg yla evdexoueveg alhayéc. O kavovag BAcel tou omoiou
TipoypOppaTIlETAL ElVaL 0 €ENG: AV t N XPOVLKI OTLYUI TIOU €EETACTNKE YA TPWTN Ppopa
gL oeAida, To xpovouetpo Ba urtoAoyilel TNV KAOE ti XpoVIKI OTLYUI TTou BEAOUE va
e€etaotel Eava kat Eava n bla oeAida Bacel tou tuTou ti=(ti-1)*otadepa. Anhadn),
KAOe XpOVIKN OTlyur emoavefétaong Oa MPOKUMTEL AMO TO YWOUEVO TNG OUECWC

T(PONYOUHEVNC TNG UE Pl oTabepd mou Ba eivat oplopévn.

Me Sebopéva Ta MAPATTAVW, TIPWTN EVEPYELA KATA TNV €KTEAEON Tou AAyopiBuou 3,
elval n kataypadn TG XPOVIKAG OTWUNG (Ts) mou &ekvael va Asttoupyel. Xtn
OUVEXELQ, KoL yla KaBe Levyoc ((E(t) U E(s) € P(class, T), (E(t) U E(s) € P’(re-class, T’)),
TiBetaL oe Asttoupyia to Xpovouetpo. Yotepa, Kal kaBe dopd mou o alyoplduog
evtorileL tn ouvOnkn (E(t) U E(s) € P(class, T) # (E(t) U E(s) € P’(re-class, T’)), kataypadeLl
TN XPovikn otyun (7s). TEAog, pue Baon To MANOOG TWV KATAYEYPAUUEVWY XPOVIKWV
otlypwv (Ts) mou mapatnpeital kamowa Siadopomnoinon ywa tnv dla oelida,

AapBavetal n anodaon yla TNV EMAVA-KATNYOPLOTOINCN TNG N UN.

JUYKEKPLUEVA, AV TO TTANBOC TWV KATAYEYPUUUEVWVY XPOVLKWV OTLYUWY, WE OTLYHWV
EVTOTILOMOU KATolag aAAAYNAG HETALY TWV SLOPOPETIKWY XPOVIKA OTLYULOTUTIWY TNG
dlag oeAidag, €lval MePLOCOTEPEG AMO TN UEYLOTN ETUTPEMTH And Tov aAyoplOuo
ouxvotnta gpdaviong aAlaywv (MaxFreqChange), TOTe n oeAida xapaktnpilletal wg
uPnAng cuxvotntag petafairropevn oelida (HighlyChanging page) ko v oTéAveTal
otov AAyoplBpo 2 yla emava-katnyoplomnoinon. Av to mAN00og Twv KATayEYpaUUEVWY
XPOVIKWV OTIYUWV, WG OTWYUWV EVIOMIOMOU KAmowog oAAayng HeTall Ttwv
SL0bOPETIKWY XPOVIKA OTLYULOTUTIWV TNG (blag oeAidag, sival Alyotepeg amod tnv
e\dylotn EemTPENT amd Tov aAyoplOuo ouxvotnta eudaviong aAlaywv

(MinFreqChange), TtOte n oeAiba yxapoaktnpiletal wG XOUNAAG ouxvotnTag

Mapia A. Niapou 91



AlsakTtopikn AlatpLpn
puetaBaropevn oehida (RarelyChanging page) kal emiong dev otéAvetal oto AAyoplOuo
2 ylo emova-katnyoplonoinon. e kaBe AGAAn mepimtwon, omou to MANBOC Twv
KATAYEYPOUUEVWV XPOVIKWY OTWYHWYV, W OTWYHWV EVIOTIOMOU KAmolag oAAAyYAG
HETAEL TwV SLOPOPETIKWV XPOVLKA OTLYULOTUTIWY TNG dlag oeAidag, PplokeTal VoG
TWV Tapanmavw opiwv, Tote n oeAiba xapaktnpiletal wg cuvnBLOPEVNG oCUXVOTNTAG
uetaBaliopevn oehida (RegularlyChanging Page) Kal oTtéAvetal otov AAyoplBuo 2 yla

EMAVA-KATNYyOpLOTIOLNON.

Anotéleopa tng dadikaociag autng ivatl n emloyn tTwv ceAibwv ekelvwv ToU -
KOTOTILV Ttapatpnong kat Sedouévwv oplopévwy  oplwv, Ta omoia pmopouv va

oAAalouv — XpelaleTal VA EMOVA-KATNYOPLOTIOLOUVTOL AVA TOKTA XPOVLKA SlacThaTa.

4.4. YOvoym MeOodoroyiag

ITI¢ mapandavw Evotnteg mapouaotalovtol avaAuTika ta Bripata kaBe dtadikaoiog
mou MepAapBAVEL N TIPOTEWVOUEVN HeBOSOAOYLA, EVW OTN CUVEXELD HEAETWVTOL N
amodoon ToU TPOTEWVOUEVOU OAYOPiOUOU KAl TOL CUMMEPACUATA TIOU TIPOKUTITOUV

Qo TNV MEPAUATLKA TOoU edappoyn).

Onwg avagEpetal Kal OTIC TIPONYOUMEVEG €VOTNTEC, KATA TOV KoBoplopo Twv
empépoug Sladlkaolwy Kol Slepyacwwv tou aAyopiBuou pag, KaAoUPOoTeE va
KAVOULE KATIOLEG OXESLOOTLKEG ETIAOYEC. OL eTIAOYEC QUTEC AdOPOUV TOV ATIOKAELOHO
opLoPEVWY SeSopévwy N/Kal Twv uTtoAoyLlopd GAAwv. H Sladikaoia autr), kabwg Kot
ol TEAIKEC paG anodpaoelg otnpilovtal tooo otnv unapyouvoa BiBAloypadia, 600 Kal
oTtnV 81K Hag mapatipnon KATd TLG MPWTES TELPAUATIKEG SOKIUES. TEAOG, ONUAVTILKO
pOAo mailouv oL OpoL KoL T Epyaleia mou €xoupe otn dtabeor pag, aAAd Kot To
ouvoAo twv Sedopévwy TAVW OTO OMOoL0 TMELPAUATI{OUAOTE. IKOTIOG oG OE KABE

neplmTwon ATav n aflomoinon tn¢ UMAPXOUCOC YVWONG, LE oTOX0 TNV e€EALEN TNG.

Mapia A. Niapou 92



AlsakTtopikn AlatpLpn

KE®AAAIO 5: Ileipapatikn AELloAdynon

5.1. Elcaywyn

Ye auto to KeddAalo yivetal n meplypadr) TnG MEPAUATIKAG SOKLUAG KAl LEAETNG TNG
npotewvopevng peBodoloyiag. Me GAAa Adyla, Teplypadovtal avVAAUTIKA N
TIELPAUOTLKY TNG SOKLUNA, TO ATOTEAEGUATA TTIOU AQBAVOVTAL Ao AUTAY, KABWE KAt N
OUVKPLTIKN TIOPOUCLOON TWV QTMOTEAECUATWY QUTWV OE OXECN ME OUTA TIOU
AapBavovtat anod tnv epappoyn evog mopadoctakol KATNYOPLOTOLNTH. ZKOTOG UG
pHéoa oo TN Sladkaoio TNG MEPAPATIKAG SOKLUAG KAl LEAETNG, elval n afloAoynon
TOU TIPOTELVOUEVOU aAYOPLOOU KATNYOPLOTIOINONG WG TIPOG TNV AMOTEAECUATIKOTNTA

TOU, aAAQ KAl WG TIPOC TNV 0pBOTNTA TWV ATMOTEAECUATWY TOU.

Mo CUYKEKPLUEVQ, YlOL TNV TPOAYUOTOTOINON TNG TELPAMATIKAG a§loAdynong oto
mAaiolo ¢ mapouoag SLatplPnc, apxkwe SoKWAETAL N TPOTEWVOUEVN peBodoloyia
oe éva olvolo Sedopévwv (LotooeAideg SLaSIKTUOU) ULKPNG KAlMaKag. Auth n
Sladkaoia emitpémnel tov EAeyxo TO00 TG amodoong tng pebodoloyiag pag, 600 Kat
TIC evOeXOUeveg aduvapieg TNG. ZTn OUVEXELD, KOL €xovtag Kataypalel ta
OTTOTEAECLLOTO TNC TELPOUATIKAG SOKLUAG, EAEYXETAL N 0PBOTNTA TOUG ALOTIOLWVTOG
HETPLIKEG aloAoynong molotnTag adyopiBuwy. MpOKeLTaLl Yo TG UETPLKEG aKpiBELag
KOl QVAKANGNG, TTOU XPNOLUOTIOLOUVTAL EUPEWG YL TNV afloAdynon tng moLoTNTOG

€VOG CUOTNHATOG TAELVONONG, KOL OL OTIOLEC EENYOUVTAL TTIEPLOCOTEPO OTN CUVEXELA.

ITIC eVOTNTEC TTOU akoAouBoUv, TteplypadovTal avOAUTIKA N TIELPAUATIKI SOKLUN TNG
npotewvopevng pebBodoloyiag (5.2. Mepypadn Mepapatikng AoKWWAG) KoL Ta
amoteAéopata mou AapBavovtal (5.3. Mewpapatikd Amotehéopata) amd AuThv. ITtn
OUVEXELA, TIAPOUCLATETAL AVOAUTIKA O TPOTIOG TTOU ETUAEYOU UE VOL A€LOAOY OOV LE TNV
EMAPKELD TNG amodoon¢ NG Paosl KoOLEPWUEVWY HETPIKWY (5.4, METPIKES
AfloAdynong). TEAog, meplypadetal To MAaiolo Sle€aywync TNG CUYKPLTIKNG UEAETNG
(5.5. zuykpltiky Melétn), kaBwg kol Ta amoteAéopata aUTAG (5.6. AmoteAéoparta

OUYKPLTLKAC TIELPAUATLKAG LEAETNC).
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5.2. [leprypa@n Melpapatikng AoKiui)Gg

Onwg avadépetal kat otnv eloaywyr tou KedaAaiou (5.1. Eloaywyr) N MEWPAUATIKN
Sokun tng mpotewvopevnc pebodoloyiag yivetal oe €va HIKPAG KALLOKOG GUVOAO
debopévwy, oe 2.330 tuxaieg Kot TOWKIAEG, WG TIPOG TN HoPdr KAl TO TEPLEXOUEVO,
oeAideg Sladiktuou. EmAéyeTal autog o aplBuoc, kabwg Bewpeital o pEcog 6poG Twv
anoBnkeupévwy oeAibwv Sladiktiou €vog €umelpou xprotn. [Mpokelévou va
OUMeXBel to Oelypa Oebopévwv oto omoio edpapuoleTal n  TPOTEWVOUEVN
ueBodoloyia, nteital ano 10 eBeAOVIEG, EUMELPOUC XPROTEC TOU SLASIKTUOU, VAl LG
KOLVOTIOLI|GOUV TOUG 0EALS08ELKTEG TTOU £XOUV ATIOBNKEUUEVOUC OTOV TIEPLNYNTH) TOUG.
Me autov Tov TPOTO, CUAAEYETOL €VOl QVIUTPOOWIIEUTIKO OUVOAO TUXOLWV KoL
TMOWKIAWV WG Tpo¢ tn Bepatoloyia kal tnv Tumoloyia toug dedopéva (omovu,

6ebopéva, evwooU e TIg oeAideg StadikTuou).

MapdAAnAa pe tn culoyn Twv dedopuévwy, MAnpodopoUpE TOUG EBEAOVTEG OXETLKA
HLE TO QVTIKELUEVO KOl TO OKOTIO TNG EPEUVAC OTO MAQLCLO TNG tapoloag StatpPfng, Kal
TOUG {NTAME va XapaKTnpioouv KaBe €vav amod toug oeAdodeikteg mou potpalovral
poll pHOG WG TPOC TOV TUMO Toug, HE OeSopévo TO OKOMO Tou e€UTNPETOUV
(mAnpodoplakny ceAida, oeAida mAonynong A ceAida dtadpaong). Mpokeluévou va
efolkelwBolV oL €BeloviéC pe TOUuG TPELG TUTOUC oeAibwv Sladlktuou, TOUug
TIAPEXOVTOL OUVIOMEG 08nyleG OXETIKA HE TOV OPLOPO KABE TUMOU KAl TOUG
«ekmaltdbevovpe» Silvovtag toug apketa mopadeiypata. To I{NTOUEVO Eeilval va
XapaktnploBei kaBe oeAiba mou pag mapéxouv Pe Evav Kal povadikod tumo. N’ auto,
OTLG TIEPUTTWOELC TIou Sev eival BEPBatol yla tov TUmo TnG oeAidac, toug {nteital va
adatpolv tn ceAida and 1o Seiypa mou Ba pag mapEXOUV. ZUUMANPWUATIKA oTa
mapanavw, {nteitat anod toug eBeAovtEg va opioouv To B€pa TN KABe oeAidag Omwg
To avtihapBavovtal ot dLot, Kal va To ekPppAacouv pe Sika Toug Aoyla. Ot eBeAOVTEC
€xouv tnv eleuBepla va ekppdoouv To BEpa kaBe oeAibag pe 6oeg AEEeLg-KAeLdLA

emBu oLV, umoypappilovtag ekeivo ou BewpoUV TILO AVTUTPOCWITEVTIKO.

Me autov tov Tpomo, ouAAéyovtal 2.330 tuyxaieg kal OSladopeTikEC CeALOEC

SLadIKTUOU, XOPAKTNPLOUEVES ATTO TOUG EBEAOVTEG WE TTPOC TOV TUTIO KOLL TO O£ TOUG.
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A0 TO GUVOAO TWV TIEPAUATIKWY dedopueEvwY amokAeiovpe e€apxnc oplopéva €i6n
oeAldwv mou amoteAoUV WOLAITEPEG MEPUTTWOELG, OTIWE ELVOL OL LOTOTOTIOL KOWVWVLKNAG
Siktuwong Kal o Lototonog youTube. OL dUo autol tumol oeAidbwv Sladiktuou,
amoTEAOUV amd HOVEC TOUC EEXWPLOTEC KATNyopleg, adou €xouv Eexwplota Wolaitepa
XOPAKTNPLOTIKA (T.X. 0TO youTube cuvavtape Kuplwg OTTLKOOKOUOTLKO UALKO, oTa
HECQ KOLWVWVIKNG SIKTUWONG CUVAVIAUE OUVEXH Por TANPOodOPLWV Kal EUTAOKAG
HEOW «aVTIOPACEWVY TWV XPNOTWV OE TIPAYLATIKO XPOV0), N LEAETN TwV omolwv dev

ouUnEPAAUPBAVETAL OTOUC OKOTIOUG TNG ITapouoag SLatpLBnc.

IXeTka pe tn Sdadikaoia tng KOBAUTAC MELPOUATIKAG SOKIUNE TNG TIPOTEWVOUEVNG
pneBodoloylag, xpeldletal va SLEUKPLVIOTEL TWG, TIPLV Ao auThyv, Ta SeSopuéva mpog
enefepyaoia kat katnyoplomnoinon «kabapilovtal» ano kabe emonueiwaon mou eixav
KAVEL n €Belovtég mou pag mapeiyav toug oeAdodelKTEC TOUC. ITn OUVEXELQ,
enetepyalopaote 10 Oelypa dedopévwv akolouBwvtag mMOTA Ta BApATA TWV
OoAyopiBuwv pog Katl Kataypadpou e Ta amoteAéopata. TEAOG, TTOCOTIKOTOLOUE TNV
oKpiBELa TWV OMOTEAEGUATWY TOU aAyopiBou Katnyoplomoinong, XpNOoLLOTOLWVTOC

TOUG TUTIOUG TNG AVAKANGCNG K TNG aKpiBeLag.

5.2.1. IloAvdudotatn Katnyoplomoinon LeAidwv Awadiktvov
(ALGORITHM1: Multi-Dimensional Page Classification)

O mpwtog aAyoplOuog ToU KAAOUUOOTE VA €KTEAECOUME OTO TAQIOLO TNG
TELPOUATIKAG SOKIUAG €lval autdg tng moAudldotatng Katnyoplomoinong twv
oeAibwv Stadiktvou (ALGORITHM 1: Multi-Dimensional Page Classification), péow
TOU OTtoilou Katnyoplomolouvtal ol oeAideg Stadiktiou wg mpog tn doun Kal to Bgua
Touc. Onwg daivetal koL amd TNV OaVAAUTIK Teplypadn TNG TPOTELVOUEVNC
pnebodoloyiag, KEDAAAIO 4: Mpotewodpevn MeBoboloyia, 0 aAyoplOuog ywa tnv
moAuSLAoTATn KaTnyoplomoinon twv oeAldwv amaptiletal and SUo EMUEPOUG,
EeEXWPLOTEG Kal aveEaptntes N Uia amod tnv aAAn dtadikaoieg (Procedure 1: Structure-
Based Classification kat Procedure 2: Content-Based Classification), mou umopoulv va

€KTEAEOTOUV O PAAANAQL.
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Zekwvwvtag tnv neptypadn amno tn Stadkaoia tng SOULKNC KATNYopLOTIoinong, Katd
v npwtn ¢aon (Phase 1: Page Type Recognition) Staxwpilovtal ol oeAideg wg mpog
ToV TUTO ToUuG 0 0eAibeg Stadpaong, mAonynong kol mAnpogoplakeg. Me Baon tov
T(POTELVOUEVO QAYOPLOUO, KATA TO MPWTO PBrila, EAEYXETAL AV OTO KUPLWG WA TNG
KaBe oeAidag, umtapxeL TOUAAXLOTOV Evag 0pog SLadpaong. Me auTOV Tov TPOTO, 1éN
amno to mpwto PBripa evronilovrtal ot oeAideg Stadpacong. OL 6pol dladpaong, eivat ot
opol ekeivol (umo-)dnAwvouv tnv umapén kamolag evépyelag Sladpaong HE Tov
xpnotn. Me Bacn toug Opoug mou cuvavtape otn BiBAloypadia [38], dooug
yvwpiloupe amod tnv meipa pag we Xpnotes tou Sladiktiou, alAd kal AAAOUC TTou
OUVOVTAUE OTLG O€ALOEG TOU TElpapatTikol pag Seiypatog, ptiaxvoupe tov lMivaka
opwv Awabpaonc (T(trans): table with transactional terms) (Nivakag 1). Etol, kaBOe
dopd ToU OTO KUPIlWG CWHA TOU TEePLEXOUEVOU HLag oeAidag, eviomiletal évag n
TIEPLOCOTEPOL ATO AUTOUC TOUG Opoug dLadpaong, n oeAida xapaktnpiletal avaloywg

(6nAadn, oeAida sLadpacng), Le AMOTEAECHA QUTEG Va Eexwpilouv apéowC.

Serial Transactional
Number Terms
1 Shop Now
2 (Add to) Bag
3 (Add to) Basket
4 (Add to) Cart
5 Book
6 Book a table
7 Book Now
8 Book return
9 Book Single
10 Buy
11 Buy from App Store
Buy from
12 RouteBuddy
Buy from Splash
13 Maps
Buy from the
14 National Trails shop
15 Buy Now
16 Buy Online
17 Download
18 e-Gift Card
19 Find a table
20 Find Tickets

Nivakag 1: EvSelktikog ivakag opwv Atadpacng [T(trans): table with transactional terms (t(trans))].

ITn OoUVEXeELd, akoAouBwvtag To auécwd emopevo Brina tou AAyopibuou 1, kat

TIPOKELHEVOU va Sloxwplotolv ol oeAibec mAonynong amod TG TANPodOPLAKES,
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XPELAETAL O UTTIOAOYLOUOC TNG avaAoyiag KELUEVOU-CUVOECUWY VL0 TO TIEPLEXOEVO
kKaBe oeAidag. Xpriowwo epyaleio, To omoio kal aflomoleital o autd TO Prua,

anodekvuetal to Text to Link Analyzer [IV], To omoio &SiatiBetal eAevBepa oto

Sladiktuo. Méoa amod auto, eloayovtag oto mepLBAAAov Xprotn tou epyaAeiou Tov
ouvbeopo mou B€Aoupe va enefepyactoupe, AapBavoupe Ta €€NG oTOLXELA yLa TN
oeAiba mMoOU AVTUTPOCWTEVEL: TO TTOCOOOTO TEPLEXOUEVOU OTn OeAida KeELUEVOU, TO
TIOOOOTO  TEPLEXOUEVWV  otn  oeAiba  ouvdéopwv, Kal TNV  avodoyia
KELWEVOU/OUVOETUWY. MPOKELTaL Yl €va gpyaleio afLOTLOTO, TIOU TO EVOEXOUEVO
T0000TO AAB0ouG Tou Sev eMNPEATEL TNV ATMOTEAEGUATLKOTNTA TOU aAyopiBuou pag. H
pHovadikn aduvapia mou gUeic wg xprnoteg evromiloupe, eival otL ev dlaxwpiletl -
TOUAQXLOTOV EUPAVWG- TO KUPLWC OCWHA TOU TIEPLEXOUEVOU HLOG OEALSOG, Ao auTo
Tou umopel va Ppioketal oe otabBepd TAALOLO OE KATOLO AMO TA AKPO TNG
(Gvw/katw/mAaiva dkpa). YoTepa OO OXETLKO EUMELPLKO EAEYXO, Kal Se60UEVNC TNG
TaXUTNTOG OMOKPLOAG TOU KAl TOU TPOTOU TMopouciaong TwV QMOTEAECUATWY,
Slamotwvoupe mw¢ n aduvapia auvt) 6ev ouviotd €UMOSL0 OTn XprHon Tou

TIPOKELUEVOU va e€UTNPETNOEL 0 OKOTOC TNG MAPOUCOG MELPAUATIKNC SOKLUAG.

ZUpudwva UE TOV TPOTEWVOUEVO aAyOpLOUO, Kal €xoviag UTOAOYLoEL TNV avaloyia
KELWEVOU/OUVOEOUWY ylo KAOe oehida, xpeldletal va tebel to Oplo yla TOV
SLaxwpLopo twv oeAibwv mAonynong amo tig TANPodopLAKES. APXLKWGE ETUAEYETAL EVal
OPKETA €UPUL KoL 0oPAAEC Oplo, waote va anodeuxbel oto péyloto duvato Babuod to
evdexopevo AavBoaopévng amodaong OXETIKA WE TOV TUTO TNG KABe oeAidac.
JUYKEKPLUEVQ, TiBeTaL TO Oplo Touldaxlotov 70% keiugvo kal 30% ouvdeouol yla vo
Xopaktnplotel pla ceAida mAnpodoplakni kal otnv avtibetn mepimtwon, Omou to
TLOOOOTO QUTO €lval UTIEP TWV CUVEETUWYV Xapaktnpiletal mAonynong. AnAadn, 70%
TOOOOTO KELWMEVOU KaT €Adxloto Kal 30% HEYLOTO TMOCOOTO CUVOECUWV ylo va
xopaktnplotel mAnpodoplaki i 70% mocootd cuvdeopwv kat eAdxioto kot 30%
HEYLOTO TIOOOOTO KELUEVOU Yl VO XOPOKTNPLOTEL TAonynong. BAEmovtag ta
amoteAéopata, Pe SESOUEVO AUTO TO APKETA AUCTNPO OPLOo, SLATILOTWVETAL WG Elval
OPKETA UYPNAO TO MOCOOTO TWV CEALSWV yLa TLG OTIOLEG O TIPOTELVOUEVOC OAYOPLOUOG
Sev naipvel anddaon yla Tov TUTO TouG. AUTO odelAeTaL 0TO YEYOVOG OTL Elval TTOAAEG

ol oeAibecg tou n avaloyia KEUEVOU/CUVEECUWY TOU TIEPLEXOUEVOU TOUC Bpilokovtatl
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EVTOC QUTWV TWV 0PLwV, UE ATIOTEAECHA VO LEVOUV XWPLE ETIKETA YL TOV TUTIO TOUG.
Mpokeluévou va HElwBOel o aplBuog twv oeAdwv TIC OMOIEG O TPOTELVOUEVOC
aAyopLOuoGg 8ev umopoloe va xapaktnploel wg mpog To 160¢ Toug, opiletal mo eupl
OpLO. ZUYKEKPLUEVA, TO VEO OPLO €ival TouAdaxlotov 60% keiuevo kot 40% ouvdeaouol
yla va XapaKtnplotel pla ogAiba mAnpodoplakn Kol otnv aviibetn mepimtwon,
xopaktnpiletat mhonynong. A¢ilel edw va UTIOYPOUICOUE, TO YEYOVOC OTL QUTO Elval
TO OpPLO TIOU TIPOKUTITEL ATIO TNV MELPAUATIKY EPOPUOYT) TTIOU YIVETAL OTO CUYKEKPLUEVO
oUvolo 6ebopévwy. AuTO onualvel OtL o €va AAAO oUvoAo Sedopévwy, To OpLOo
umropet va eival dtadopetikd. Katd ouvemela, To 0plo tou alyopiBuou Sev eival

amoAuTo, Kal Uropei va Stadopormnoleital avaioya pe To GUVOAO TwV GeEAbwV.

ATIOTEAEC O TWV TIAPATIAVW EVEPYELWY EIVAL O SLOXWPLOUOC TWV OeAdWV Ue Baon To
eldog Toug oe Sladpaong, mMAonynong Kat MANPodOpPLAKES. 2T CUVEXELA, BACEL TOU
eldoug tng kABe oeAidag, mpaypatonoleital n Babutepn Soukn katnyoplomoinon. Ot
oelibeg SLadpaong katnyoplomolouvTal o€ free Kal not-free, e BAon To av amatteital
OLKOVOULKH oUVOAAQN) LE TOV XPHOTN TIPOKELUEVOU Vo OAOKANPWOEL n evépyela. Evw
oL oehideg mAonynong katnyoplomolovvtal oe WebPage kat HomePage, kol otn
OUVEXELX OL TIPWTEG EMLonNpELwvovTal Pe Baon to Babog to omoio Bpilokovrtal otov
LOTOTOTIO MOV TLG PLAoEEVEL, VW oL SEUTEPEG KATNYOPLOTIOLOUVTOL UE TN CELPA TOUG UE

Bdaon tov Touéa (domain) oto OmoOLO AVAKOUV.

lNa tig oeAideg SLadpaong, cuUbwWVA LE TOV TIPOTELWVOUEVO aAYOpLOUO, KATA TO TIPWTO
BAua tng Seutepng daong NG SoulkAg Katnyoplomoinong (Phase 2: Layered Page
Classification), emiBaAAetal va eleyxBel kAtw amod mola/e¢ and TG KATNYopleg Tou
OXETLKOU Ttivaka (Mivakog 2: Nivakag 6pwv cucyétiong (T(corr): Table of correlation)), €ival
OPYOVWEVOL OL TIEPLOCOTEPOL Ao Toug 0poug dtadpacng mou eudavilovtal otnv
ekaotote oeAiba. Me autov Tov Tpomno, eviomniletal to €idog TNG cuvaAlayng yla tTnv
omolia dnuloupynBnke n kKABe oAb, KOl ETIKETOMOLOUE TNV KABeULd avaAoyw. MNa
Vv oboTacn Tou ev Adyw mivaka (Nivakag 2), Baollopaote otn BiBAloypadia [39], otn

onuaocia Twv Aé€wv KaL oTnV TIEPA LOG W XPNOTWV Tou Stadiktuou.
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Serial

Number Banking Booking Download E-commerce Entertainment Software
1 i-bank pass Book a table Download Shop Now Download Download
2 i-bank pay Book Now Free trial (Add to) Bag Find a table Free trial
3 Book return Games (Add to) Basket Find Tickets Games
4 Book Single Take the test (Add to) Cart Free trial Sale

Take the
5 Find a table (Add to) compare Games test
6 Find Tickets Best Seller Listen now
7 Make a booking Book Make a booking
8 Special offers Book a table Play
9 Book Now Take the test
10 Book return Video

Nivakag 2: MNivakag 6pwv cuoxétiong (T(corr): Table of correlation)

AkolouBwvtag TNV (Sla TAKTIKN KE AUTr) TTOU aKOAOUBE(TAL yla TNV KATAPTLON TOU
Tiivaka PE Toug Opoug Sladpaong, MPOKUTTEL O TVOaKAG E TOUG OPOUG Ttou (uTto-

)J6nAwvouv olkovoulkr cuvaAlayr), Mivakag 3: Mivakag 6pwv cuvaAlayig.

Serial
Number Payment Terms

1 Shop Now

2 (Add to) Bag

3 (Add to) Basket

4 (Add to) Cart

5 (Add to) compare

6 Best Seller

7 Book

8 Book a table

9 Book Now

10 Book return

11 Book Single

12 Buy

13 Buy from App Store
14 Buy from RouteBuddy
15 Buy from Splash Maps
16 Buy from the National Trails shop
17 Buy from ViewRanger
18 Buy Now

19 Buy Online

20 e-Gift Card

Nivakag 3: Nivakag 6pwv cuvaAhaynig (T(payment))

ITn OUVEXELQ, UE BAON AUTOV TOV TtivaKa, EAEYXETAL OV OTO KUPLWEG oW TNG oeAldag
OUVAVTATOL KATIOLOG O TouG 0poug Tou (UTto-)dNAWVoUV OLKOVOULKH cuvaAAayn,

Kol xapaktnpilovpue kaBe oeAida free n not free.

NapdAAnAa, oto mAaiolo tn¢ dlag dtadikaoiag (ALGORITHM 1: Multi-Dimensional

Page Classification, Procedure 1: StructureBased Classification, Phase 2: Layered Page
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Classification), katnyoplomolouvtat o peyoAUtepo Babocg kat ot oeAideg mMAorynong
he Baon ta avriotola BrApato. ZUPUGWVA PE TOV TIPOTEWVOUEVO aAyoplOpo, Katd To
MpWTo Prua petpeitat to mMARBog twv slashes mou yxapaktnpilouv tov eviaio
evrtoruoth mopwv (URL) tng kaBe oeAibag, wote va UMopel va Yivel 0 SLaxwpLoPOg
TOUuG o€ apytkéc (HomePages) kol totooeAibeg (WebPages). To 6plo mou tiBetal oe
QUTO TO ONUELD, KAl YLot AUTOV TOV SLOXWPLOUO, elvaLto 2. AnAadr), 60e¢ oeAlSeC Exouv
oto URL toug 2 1 meploootepa slashes yxapoaktnpilovtalr WebPages, dladpopetika
xopaktnpilovtat HomePages. Xpelaletal va SLEUKPLVLOTEL OTL KATA TO Brila auto dev
urmoloyilovtal ta SUo apxlkd slashes, kaBwg autd ocuvavtwvral ota URL twv
TIEPLOOOTEPWV OEALO WV WC TPOBEA OPLOPEVO ATIO TOUC KAVOVEG auvtaéng Ttoug [VII].
‘Etol, otav o aplBuog twv slashes ival (cog i HeyaAUTEPOG TOU 2, TOTE n oeAida
xapaktnpiletat WebPage kal emionpewwvetal pe to mARBog twv slashes ywa va
npoodloplotel To Babog oto onoio Bpioketal péoa otov LoToTOTOo Mou TN PpLAofevel.
Itnv avtibetn nepimtwon, n oeAida xapaktnpilletal apyikr, onote Kal akoAouBel o
XOPOAKTNPLOUOG TNG He Baon tnv KatdAnén tng (suffix), n omoia (umo-)dnAwvel Tov
touéa (domain) oto omoio avrkouv (m.x. com = commercial). la Tov XapaKTNPLOUO
TwV HomePages pe BAaon tnv KAtaAnén Toug, agLlomoleital o MVAKOG LUE TNV AVAAUTLKN

epunveia ¢ kabe katainénc [I1].

ZUVOTITIKA KOl ETILYPOUMOTLKA, TA OMOTEAECHOTA ATIO TNV TMELPAUATIK SOKLUA TOU
AAlyopiBuou Aopikng Katnyoplomoinong daivetal nwg eniBefatwvouv tnv opbotnta
TWV BNUATWV Kal TwV oTolXelwv eKelvwv TAvw ota omola emAé€ape va Baolotol e
yla t AnPn anopdacswv. And to cuvolo Twv 2.330 oeAidwv Stadiktuou mou KARBNKe
0 0AyoplBuoc mou oxedldoape va Katnyoplomowjoel pe Baocn tn Sdoun Toug,
KatnyoplomolnOnkav wg €ENG: 54% mAnpooplakég oedidec, 16% oeAibeg mAonynonc
kot 18% oedideg Siabpaong. Katd ouvemela, HOAG to 12% twv oeAidwv Tou

e€eTAOOE TTAPEPELVAV XWPLE ETIKETA KATNYOPLOG WG TTPOG TOV TUTIO TOUG.

ITO ONUel0 auTO OAOKANPWVETOL N TELPOUATIK €doapuoyn TNG OOMUIKNAG
Katnyoplomoinong mapotl, otnv meplypadn Ttou oAyopiBuou umd popdn
Pevbokwdika, UTAPXEL OKOPO €va Bripa. ZKomog autoUu Tou PrApatog eival n

Qdblaxeiplon Twv MepLleEXOUEVWY O Lo oeAida (umep)ouvSEouwy, yla auTo Kal dev
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UTTAPXEL KOTIOLOL EVEPYELAL TIOU TIPEMEL va YIVEL OTO TAQLOLO TNC TEIPAUATIKAG
epapuoync. OAokAnpwvovtag T OSoulk  Kotnyoplomoinon Ttwv  oeAldwv
(ALGORITHM 1: Multi-Dimensional Page Classification, Procedure 1: Structure-Based
Classification), mpoxwpdpe otn Ospatiky (ALGORITHM 1: Multi-Dimensional Page

Classification, Procedure 2: Content-Based Classification).

MPWTaPXIKO LEANUA yLO TN BEUATIKN Katnypolomoinon twv oeAibwv Stadiktuou Tou
anaptilouvv 1o deiypa dedopévwy, eivat va e€axBolv kat va kataypadouv ta dUo
Baolkd Kelpevika otolxela (Textual Elements) ylwa kdBe oeAiba (Phase 1: Textual
Elements Extraction). Autd, omw¢ opiletal anod tnv mpotelvopevn uebodoloyia, sival
ta P’s anchorTitle kal P’s textTitle tTng kaBe oeAidac. Otav avadepouaote oto P’s
anchorTitle evwvooUpe TIg Aé€elg ekelveg mou eudavilovtal wg oUVEECUOG KAl HOG
o6nyouv otn oeAiba. AANLWG, oo TN OKOTILA TOU XPHoTh, €lval o TitAog mou daivetal
KaTd TV anobnkevon tng oeAibag otoug oeAlbodeikteg Tou pulAopetpnth. Mo amia,
TPOKELTAL yLa TIG AéEELS Ttou epdavilovral wg Tithog meplypadnig Tng oeAidag, Kal otov
kwdika html tng oeAidag opiletal péoa amo to yvwpLlopa <a href> anod omnou pmnopel
Kalt va avtAnBel. To otolxeio P’s textTitle, amod tnv @&AAn, €ival o TitAo¢ Tou
eudaviletal (6mou umapyeL) oTo KUPLWE ocwpa tng oeAidag kat otov hmtl kwdika TG
oeAibag opiletal pe TIg €TIKETEG <h1> €wG <h6>, avaloya He TNV ormoudalotnTa Tou
tithou [VIII]. AnAadn, n etkéta <hl> adopd tov KUPLO TITAO, N €TKETA <h2> TOV

unotitAo K.o.k. [IX].

Yotepa amd TOV EVIOMIOUO QUTWV TWV OTOLXElwV, amoBnkelovtal W KELUEVIKA
otolxeia TnG oeAidag, Kal n KABe oeAiSa EMONUELWVETAL PE TO SIKA TNG. 2TN CUVEXELQ,
HE oKomo tnv avaBeon Ofpatog ywa kdBe oeAiba (Phase 2: Theme Detection),
gvtomifovtal ta KOWA ouoLaoTIKA /Kot KUpla ovopata Letaly Anchor Title ko Title,
OTMwG opiletal amnod tnv Mpotelvopevn peBodoloyia. ZTIG TEPUTTWOELG TIOU UTIAPXOUV
KOLVA OUGLAOTLKA /KAl KUpLOL OVOLLOTO LETAED OLUTWV TWV KELUEVIKWY OTOLXELWV, TOTE
opilovtal wg Bepatikol 6poL TNG oeAidag. ZTn cuvéxela, Le BAon autolg TOUG OPOUG
kol aflomowwvtag Tig Katnyopiec tneg Wikipedia, mpokUmtel n Bepatik katnyopla

kKABe oeAibag, omwe Ba SoUpE 0T CUVEXELA.
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ITIC TIEPUTTWOELG IOV £ite Sev eival StaBoipa kot to SUO AUTA KELUEVIKA OTOLXEL
glte 8ev UMAPXOUV KOLWVA OUCLOOTIKA H/KaL KUPLO ovopata HeTafl Toug, Yivetal n
gaywyn Aé€ewv-kAeldSlwy. Ta TO OKOMO QUTO, OTO TAAICO TNG TapoloOg
TIELPOUATLKAG EPapuoyng, aflomoleital to epyadeio WordCounter [VI], tou SlatiBetat
eAelBepa oto AladikTuo Kal TO omoio efdyel autopata TG AEEElG eKelveg Tou
UTIAPXOUV OTO TEPLEXOEVO TNG OEALSAC O LeYAAN cuXVOTNTA, AANA eV EIVAL YEVIKWG
KOLVEG AEKTIKEC povadeg Onwe eival Ta apbpa, oL cUVOECHOL, Ol AVIWVUUIEG K.0.K.
AapBavovtag unodn Ta 5 MPWTA OUCLACTIKA /KAl KUpLo ovopoTa Twv AEEEwv-
KAELSLWV Kol EAEYXOVTAC AV UTIAPXOUV KOLWVA METAEY auTtwV Kal P’s anchorTitle /kau
P’s textTitle, yivetaL n e€aywyn B€patog tng oeAibag, eAelel KATOOU €K TWV

TIPONYOUHEVWV BnUATwWV.

Av UoTEpQ KOL QIO TO MAPATIAVW Bripa €V MPOKUTITOUV OL BepaTIKOL OpoL, EAEYXETAL
av KAmow/a amd TA OUCLOOTIKA N/Kal KUpla ovopota Twv AEEEWV-KAELSLWY
polpalovtal tov (6o oplopd pe  Kamowo/a  ouclooTiko/a f/kal  Kuplo/a
ovopa/ovopata and autd tou P’s anchorTitle n/xal P’s textTitle. T tnv ektéAeon
oautoU Tou Bruatog, aflomoleital n Ae€ikoypadikry ovtodoyia WordNet. Ooecg oelibeg

TIAPOLEVOUV Kal TLAAL Xwpig Bua, xapaktnpilovtal Punknown.

Jupdwva pPE TA PBrpATA TOU TIPOTELWVOUEVOU aAyopiBuou, TPOKELPEVOU va
opadormnoilnBouv kal va ovopatodotnBouv ta Bépata Twv oeAibwyv uno enefepyaoia,
OVTLOTOLXWVTAL OL Kolvol Bepatikol OpoL tou avadEPOoVTaL TLo TIAVW OTO TIEPLEXOUEVA
Twv katnyopwwv tng Wikipedia, kat n oeAida uwoBetel tnv Katnyopia otnv omola
OVIKOUV OL TIEPLOCOTEPOL MO Toug BepatikolC TG 0pouc. Av autol oL opol dev
Bplokovtal oTa TIEPLEXOUEVA TWV KATNYOPLWV, ETUAEYETAL O EUPUTEPOC ATIO TOUG
Bepatikoug 6poug NG oeAidag kat yivetal avalitnon ywo apbpo otn Wikipedia pe
TitAOo aUTOV TOV Opo. ETOL, 0 auTh TNV Mepinmtwon, n oeAida vloBeTel TNV Katnyopla
otnVv omoia avAkel To apBpo autod. MNa Tov eVIOTOUO TNG Katnyoplag otnv omola
OVNKEL TO ApBpo KoL apa n oeAida, otnpilletal oTIg Katnyopleg mou sudavilovral wg
ETIKETEG OTO KATW UEPOG TOU APOBPoUL, KAl OL OTIOLEC Elval TOMOBETNUEVEG ATIO TOUG

ETUUEANTEG UE OELPA OXETIKOTNTOG.
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OMokAnpwvovtac tn Stadkaoia tng Bepatikig Katnyoplomoinong, dlamotwveTal
WG OMwG auTh opiletal amd Tov MPOTEVOUEVO OAYOPLOUO, €XEL vONUA Kal €ival
QMOTEAECUATIKY. EVOeIKTIKA avadEPOUPE OTL O0TO OUVOAO TwV OeAdwv Tou
enetepyalopaote, o 96,80% katnyoplomow)Bnkav Bepatikd, evw HOALS To 3,20%
EUewva xwplig Bepatikn katnyopla. Afiel emiong va avadepbei, otL to 83,88% amod
T o0elibeg mou Kkatnyoplomolouvtal Bepotikd péca amd Ta BAuoato  Tou
TIPOTELVOULEVOU OAyOopiBpov, To BEpa TPOKUTTEL AO KOWVA OUCLAOTIKA /KoLl KUpLa
ovopata petafy Anchor Title kau Text Title, SnAadn nén amnd to nmpwto BrApa. Ano
outO To 6e60MEVO, OKOPO KOL OTNV TPWTN AVAYVWOoN TWV OIMOTEAECUATWVY TNG
TELPAUATLKAG EDAPUOYNG, ATTOSEIKVUETOL WG TO OTOLXELO OTA OTtola ETUAEYOUE va
BacloToUUE yLa TN BePATLKN) KOTNYOPLOTIOINON €lVOlL APKETA LOXUPA KOL £XOUV VONUAL.
AVOAUTLKOTEPN TOPOUGCLOON TWV ATIOTEAECUATWY YivVETAL O MOUEVN evotnta (5.3.

Melpapatikd AtoteAéopatal).

5.2.2. Emavakatnyoplomoinon LeAidwv Awadiktoov pe Baon
Ttov Babuo AAAayn¢ (ALGORITHM2: ReClassification based on
Change Detection)

Ze eMOUEVO 0TAOLO, YIveETOL O €AEYXOG TNG ATIOTEAECUATIKOTNTAG Tou AAyopiBuou 2
(Algorithm 2: Re-Classification based on Change Detection). Ma 10 okomd auto,
e€etalovtal oL (bleg oeAideg, wG TPOG TA (Ol KELUEVIKA OTOLXElD Kal SOoULKA
XOPOAKTNPLOTIKA TIOU HEAETWVTAL KATA TNV edpappoyr tou AAyopiBuou 1, kat €xovtag
adnoel va pecolafrioel éva tuxaio xpovikd Sidotnua. MNa tv €€umnpétnon Tou
oKoToU QUTAG TNG TIELPAUATIKNAC SOKLUAG, TO XPOVIKO QUTO Slaotnpa TAEYETAL VOl
elval o évag puivag. Me autdv Tov TPOTO, ETUSLWKOUE VO EVTOTILIOOUUE TLG OeALOEG

ekelveg mou Ba aAAalav dpeoa, TBavoTtata KoL cuxva.

‘Etol, €xovtag to (610 oUVoAO ElpapOTIKWY SESOUEVWY, KOL VOl VO APYOTEPQ OO
™V edappoyn Tou AlyopiBuou 1, kataypddovtal oL «TIES yia Ta idla oTolxeia ou
HEAETWVTOL KAl Katd tnv edpapuoyr tou AhyopiBuou 1. Kataypadovtat, dnAadn, ot
«TILES» TIou AapPBavivtal and Tn HEAETN TWV (SLwWV XOpaKTNPLOTIKWY KAl OToLXElwy,
SOUIKWV Kol KELWEVIKWV avtiotowa, yia Tig idteg dadiktuakeég oelideg oe Suo

OL0DOPETIKEG XPOVIKEC OTLYUEC. ZUYKPIVOUUE TIC TIMEC QUTECG, KAl OTOU UTTApPXEL
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Slapopa ylvetal n OXETIKA emilonpeiwon. 2tn ouvéxela, umoAoyiletal o Babuog
oAayng kaBe oeAidag, HETpWVTIAC TOCA AMO TO OUVOAO TWwV OTOLXELWV Kal
XOPOAKTNPLOTIKWY TIOU HEAETWVTAL Ttapouatdalouv aAlayn. KaBeuid and tig mapandavw
Sladkaoleg, oUyKPLON KELEVIKWY OTOLXELWV Kal CUYKPLON SOULKWY XOPAKTNPLOTIKWV
yivetat fexwplotd, onwg opiletal kal amd Tov aAyoplBupo. Autd onuaivel oOtL
uroAoyiletal Eexwplota o BaBuodg arayng tng kabe ceAidag wg mpog to BEpa TNG Kall
Eexwplotd o Babudg alhayng ¢ we mpog TN Soun tnG. X KABE mepimtwon, yla Tov
UTTOAOYLOUO TOU BaBuou aAAayng, HeAETWVTOL Ta avtiotolya

OTOLXElQ/XOPAKTNPLOTIKAL.

Mpokelpévou va eivat Suvath N cUYKPLON TWV KTLLWV» TOOO TWV KELUEVLKWV OTOLXELWY
000 Kal TwV SOULKWY XAPAKTNPLOTIKWY, 0TO MAALCLO TNG MEIPAPATIKAG SOKLUNG TNG
TPOTELVOUEVNG LeBoSoloyiag, BaollOpaoTe TNV TEXVIKA TWV n-grams, n omoia €ival
opkKeTd SladeSopévn 0To XwpPo TG enefepyaciog puUOIKAG YAWooag Kal TG avaAuong
KELLEVWVY, OTIOU Kal OELOTIOLELTAL WG UETPLKN) OUOLOTNTAG UETOED KELUEVWVY. H TEXVIKN
outh €eAEYXEL TNV OPOLOTNTA UETOAED OPLOPEVWV «TEHAXiwvVy KeEEVOU, TA omola
UTOpOUV va £ival LEUOVWUEVOL XAPAKTNPEC (CUUMEPNAUPBAVOUEVWY KOL TWV KEVWV
HETAEL TwV Aé€EwV Kal TwV onUeilwv oTi€ng), umopoLv va sivat {evyn XopaKkTApwy,
OAOKANPEG AEEELG, OAOKANPA KELUEVA K.O.K. BOOLKA TTAEOVEKTILATA AUTAG TNG TEXVLKAG
UTIOAOYLOMOU opolotnTag eival otL mapeExel tn Sduvatotnta UKOAWV Kol Ypryopwy
uTtoAoyLopwy, elvat aveédptntn ano tn ¢puoikn yh\waooa ypadng, kot Sev emnpealetal

ano nbava opBoypadikd Aadn.

MoAU GNUAVTLKO yla TNV TIPOTEWVOUEVN ueBodoloyia eival To yeyovog OtL avelaptnta
Qo TO HE Tola O€lpd mou mapouctalovtal ot Sladikacieg autég (Procedure 1: Re-
Classification Decision based on Textual Changes kat Procedure 2: Re-Classification
Decision based on Structural Changes) oto mAaiolo tou AAyopiBuou 2 (Algorithm2:
ReClassification based on Change Detection), otnv TpaypoTkOTnTA WITOPOUV va
EKTEAECTOUV TOUTOXPOVA, ULAC KOl TO QAMOTEAECUO TNG MLlaGg Sev emnpedlel oute

e€aptatal amo To AnotEAEoUA TG AAANG.

Kata tnv epappoyn tou AAlyopiBuou 2, xpetdletal va tebel éva Oplo OXETIKA UE TO

BaBuo aAlayng twv oeAidwv. AUTO onUaLveEL OTL TPEMEL va anmodaoLoTEL oLo eival
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€Kelvo TO MooooTto alhayng mou Ba Staxwploel Tig oeAideg ou xpelalovral mava-
Katnyoplomoinaon, amnod ekeiveg mou dev xpelalovral. Yotepa amno oelpd SOKLUWY, AAAA
Kol UEAETNG TMEPUTTWOEWY, Kal UE OESO0UEVO TO OUVOAO TWV TELPAMOTIKWY HOG
Sebopévwy, BEtoupe oav 6plo Ta 3/7 Twv SOUKWY XOPOKTNPLOTIKWY Kal ta 3/6 Twv
KELWEVIKWY OTolyelwv. AUTO onpalvel OTL av Kamola oeAiba mapouoldlel mocooTo
aAAayng 50% kot Tavw w¢ TPOG TA KELUEVIKA TNG oTolxela, Bewpeital mwg amatteital
EMAVA-KATNYyOopLlOToiNon w¢ mpog to BEpa t¢. Opolwg, av MapouCLACEL TTOCOOTO
oAAaync 42,85% Kol TTAVW WE TTPOG Ta SOULKA TNG XOPAKTNPLOTIKA, ATALTELTAL ETTAvVa-

Katnyoplomoinon wg mpog tn doun tne.

Amo ta mapandavw Gailvetal n MPAKTIKAG ONUAcLag ETIAOYN KOG KOTA TO OXESLAOUO
NG MpPOTEWVOUEVNG HeBoboloyiag, n Bepatiky Kot n SOULKN KAtnyoplomoinon va
TipaypoTomnolouvTal péoca and Vo LexwpLoToug Kal avefdptnToug aAyopibuoug,

apoTL Ba prmopovoav va anoteAolv évav eviaio alyoplbuo.

Y€ OX€0N E TA EUPNUATO OE AUTO TO 0TASL0, EVEEIKTIKA, afilel va avadepBel OTL povo
10 0,8% TwVv oeAibwv umo enetepyacia epdavilel mooootd alAayng TETOLO, TOCO O€
S0ULKO 000 Kal og Bepatiko eminedo, wote va XpelAleTOL VA ETTAVA-KATNYOpPLOTIONOEL
€& ohokAnpou, Souikd kot Bepatikd. Evw povo doukd eival to 5% ekeiveg mou

XPELaovtal Emava-KaTnyopLomoinon, Kot ovo Bepatika 1o 4%.

5.2.3. BeAtiwotomoinon Emavakatnyoplomoinong XeAiSwv
AwadiktOov pe Baon Tov PuOpd AAdayng (Algorithm3:
Optimized ReClassification based on Change’s Frequency

Detection)

Mo tnv a§loAoynon tou AAyopiBuou 3 (Algorithm 3: Optimized Re-Classification based
on Change’s Frequency Detection), oto mAaiclo Tng melpapatikig SOKLUNG xpelaleTal
va emavaAndBei n dla akplBwg Stadikaoia mou ylvetal Kal Katd tTnv edapuoyn Tou
AAlyopiBuou 2. Autd onuaivel ot AapBavetat Eava to 6o cuvolo Sedopévwy Kat
e€etaletal wg mPog ta (Bla OTOLKELD/XAPAKTNPLOTIKA, OF UETOYEVECTEPN XPOVLIKNA

OTLyUA.
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Mo CUYKEKPLUEVA, TIPOKELUEVOU VAL E(VAL TUXALEG OL XPOVLKEG OTTOCTACELG UETAEY TWV
TIELPOLATIKWY SOKLUWV, ETUAEYETAL N XPOVIKI OTLYUN Ttou edpapuoletat o AAyoplouog
3 va amnéyxel oxedov S0 UAVEG Ao TN XPOVLKI OTLyUn TG edappoyn tou AAyopiBuou
2 (Algorithm 2: ReClassification based on Change Detection), kot oxedov 3 pnveg ano
Vv edappoyn tou AAyopiBuou 1 (Algorithm 1: MultiDimensional Page Classification).
ErmtAéyetal, SnAadn, va unv gival loa to xpovikad dtaotripata mou pecoAaBouv Letagl
TWV TELPOHOTIKWY Ha¢ epapUoywy, WoTe va auénbel o Babuog tuxaldtntag Kot
OVTLKELUEVLKOTNTOG TWV anoteAeopdtwy. H ermhoyn autn Sev eival n povadikn, oute
UTIOXPEWTLKA YLO TNV ATTOTEAECUATIKOTNTA TNG POTELWVOUEVN G HeBobSoloyiag. Onwg o
OPLOMOC TWV oplwv, £TOL KAl N €MAOYH TWV XPOVIKWV OTWYHWV €€€taong Kot
enaveé£taong Twv oeAidwv e€apTWVTOL OO TO GUVOAO TWV TTELPOUOTIKWY SESOUEVWV
KOl TO OKOTIO TNG £PEUVAG, OTO TMAQLCLO TNG Omolag aflomolouvTaL Ol TIPOTEWVOUEVOL

oAyoplBpuoL.

210 mAaiolo tng edpappoyng tou AAyopiBuou 3, xpeltaletal eniong va teBouv kamola
opla. Auta adopolv to Slaxwplopd HETAlL Twv oeAibwv mou aAAdalouv kaboAou 1
onavia (RarelyChanging Page), 6cwv aAAalouv ocuxva (Highly-Changing Page) kat
ekelvwv TOU aANGlouv HE PUBHO «KOVOVIKO» Kal «SLaXEploo» amd Tov
mpotewvopevo aAyoplbuo (RegularlyChanging Page). Ooeg aAAdalouv kaBolou R
OTAVLA, O TIPOTELVOUEVOC OAyOoplOpoG TIC Oswpel otatikég, kot dpo Sev TIg
katnyoplomolel €avd, aAld T amoBnkelel oe éva SeutepeloV EUPETNPLO Yl
nepetaipw PeAETN Kal €peuva. MapaAAnia, 6oe¢ alhalouv cuyxvad, emiong Sev Tig
Katnyoplomolei Eava, kabwg Bewpeital omatdAn UTTOAOYLOTIKAG EVEPYELAG KOL TIOPWVY
va Katnyoplomolouvtal fava kot ava oeAideg¢ oL omoieg aAAalouv dueca,
evbexopévwg koL Tplv  TpoAdfel  va  oAokAnpwBel n  Swadlkaocia  tNC
gnavakatnyoplonoinong. Qotdoo, Kal autég amobnkevovtal oe éva Seutepelov
EUPETNPLO Yyla TIEPETOLPW HEAETN KoL €peuva. Evw ekeiveg mou aAAalouv pe pubuo
«KOVOVLKO» KOl «SLOXELPLOLO» 0 aAyOpLBUOC pag TG oTEAVEL oTov AAyopLBuo 2, péoa
a6 Ttov omoio Ba umoAoylotel o BaBuog aAlayng Bepatikd kol doptkd, kot Ba
akoAouBnBouv ta avtiotowa Bripata mou opilel o AAyoplBuog 2, kat epapudlovrag

Ta (Sla opla.
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AlsakTtopikn AlatpLpn
EvOelKTIKA, amd tnv Melpapatiky dokiur tou AlyopiBuou 3 kol cUpdwva HE Ta
gupnuata autng, to 41.80% twv oeAibwv uTo enefepyaoia mapouatdlouv aAlayn/eg
(wg mpog To BEpa Toug R/KaL wg Pog TN Soun Toug) e pUBUO TETOLO TToU XpeLaleTal

va otadoUv otov AAyoplBuo 2 yia emava-katnyoplonoinon (RegularlyChanging Page).

211G eMOpeveC Evotnteg, yivetal avaAuTikr mopouciaon TwV anoTEAECUATWY, EVW TA
CUUTTEPACLOTO TIOU TIPOKUTITOUV ATO QUTA MOPOUGCLA{oVTaL AVAAUTLKA OE ETMOUEVO

Kedalaio, pall pe TNV YEVIKOTEPN KL CUVOALKI) QTTOTI{NGCN TOU €pyOu.

5.3. [Ielpapatik@ AmMoteAEéopaTa

210 mAaiolo autn¢ ¢ Evotntag mapouaotalovral Ta anoteAéopata mou Aappavovral
amoe TNV TEPOUATK)  SOKWWR TNG Tpotewvopevng peBodoloyiag ywo  tnv
OQUTOMOTOTOLNUEVN TIOALSLACTATN Katnyoplomoinon Ttwv oeAibwv  Sladiktuou,
AapBavovtag umoyn tov Pabuod kot to pubud aAlayng Twv TteEAsutaiwv. H
pueBodoloyia amoteAeital amo TPeLg aveEAPTnNTOUG Kal autoteAeic alyopiBuoug, Katl
otnv mapovoa Evotnta moapouocialovtal OVOAUTIKA Ta QNMOTEAECUATA OO TNV
edappoyn Tou KaBevog EexwpLoTd, CUVOSEUOUEVA ATIO TIG OVTIOTOLKEG YPAPDLKEG TOUG

OUTELKOVIOELG.

Amnoé tnv edapuoyn tou mpwtou aAyopibuouv (ALGORITHM 1: Multi-Dimensional
Page Classification), auto0 ¢ moAudldotatng katnyoplomoinong oeAibwv
Stadiktuou, Ta anoteAéopata ou AapBavovtal adopouv TNV KATnyopLomoinon Twy
oeAdwV WG Mpo¢ t Sourn Kol wW¢ TPOG To BEUA TOUC. ZEKVWVTAC Ao Tt SOULKN
katnyoplonoinon (Procedure 1: Structure-Based Classification), oL o€eAldeg
KOLTNYOPLOTIOLOUVTOL OPXLKWE WG TIPOG TOV TUTO TOUG OE TANPOPOPLAKES, TTAorynong
N Sdtadpaonc (Phase 1: Page Type Recognition). 2tn cuvéxela, oL ogAibeg mAonynong
KOLTNYOPLOTIOLOUVTOL OE OPXLKEG N LOTOOEAISEG, KAl OL ALPXLKEG KATTNYOPLOTIOLOUVTOL UE
Baon tov Topéa ekelvo otov omoio avikel o lototomog (Phase 2: Layered Page
Classification). MapdAAnAa, oL ceAideg dLadpaong katnyoplomolovvtal e BAaon tov
XopaKktipo/to okomo t¢ Stadpaong He To Xxprnotn, Kabwg Kol pe Bdon to €dv n
olokAnpwon ¢ Swadpaong yivetar dwpedav 1 oxt (Phase 2: Layered Page

Classification).
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AlsakTtopikn AlatpLpn

Aebopévou tOU OUVOAOU Oebopévwv UTIO emefepyaocio KOTNYOPLOTIOLWVTOC TIG
oeAibeg wg mpog Tov TUMOo Toug, T0 54% Twv OeAldwv xapaktnpiotnkov amo Tov
TIPOTEWVOLEVO aAyopLlBpo TAnpodopLlakeg, To 16% mhonynong kot to 18% duadpaong,
€V T0 12% twv oeAibwv E€UeLve xwpig va €xouv XapaKtnpLoBel wg mpog Tov TUTIO TOUG
(Nivakag 4). Evoelktika, ailel va avadEpoupe mwe cuUWVA LE TNV KATNYOpPLOTIOiNGN
mou mpogkuPe pe BAon Tov xapaktnplopd mou €dwoav oL £BgAoviég oe KAOe
amobnkevpévo oeAlbodeiktn ToOu  polpdotnkav  pall pag, To 58% eival
TAnpodopLakeg, To 23% oeAideg mAonynong kat To 19% twv oeAidwv eival oeAideg
Swadpaoncg. Auty n avtutapafoAr, pnopet va BewpnBel kal plo mpwtn €voelén
avadoplkd He TNV 0pBOTNTA TNG KOTNYOPLOTIOINGNG TIOU TIPOEKUYPE oMo ToV
oAyoplOpo ToU OXeOSLACOUE KOl TIPOTEIVOUUE. EVOEAEXNG KO EUTIEPLOTATWHEVN
a€LOAOYNON TWV ATIOTEAECUATWY TNG TEPAUATIKAG SOKLUAG THG neBodoloyiag pag
yivetal og emdpevn Evotnta (5.4. Metpikég AfloAdynonc).

Mooooto ano thv Mooooto ano thv
Katnyoptlormoinon Katnyoptlonoinon

Tuno ToU T0U avipwnou
TIPOTELVOUEVOU
AAyopiSuou
H 0,
Informational ' , 54% 58%
(MAnpo@oplakéc aelibec)
Navigational 23%
1 0,
(2eAibeg Aonynong) 6%
Transactional 19%
, , 182
(ZeAibeg Stadpaong) %
No tag o 0%
(ZeAibec ywpic katnyopia) 12%
Suvoldo 100% 100%

Nivakag 4: ATOTEAEOUATA SOLLKN G KATNYOPLOTIOiNGNG 0eAISWV WG POC TOV TUTIO TOUG
(ALGORITHM 1: MULTI-DIMENSIONAL PAGE CLASSIFICATION, Procedure 1: Structure-

Based Classification, Phase 1: Page Type Recognition)

Yotepa amd tn OSladkacia katnyoplomoinong twv oeAibwv mAonynong Tta
amoteAéopata sival: 59% twv oeAibwv mAorynong tou Selypatog xapaktnpilovral
OPXIKEC OEALOEC LoTOTOMWY, VW TO 41% WG LOTOCEAISEG OTO EOWTEPLKO KATIOLOU

Lototornou (Mivakag 5).

Turto Mooooto
HomePages

(Apxikec oedidec) 59%
WebPages 41%
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AlsakTtopikn AlatpLpn
(lotooeAibec toTtotonwy)

ZUvoAo 100%

Nivakag 5: AtoteAéopata Katnyoplonoinong oeAidwv mAonynong wg mpog Tov TUTIO TOUG
(ALGORITHM 1: MULTI-DIMENSIONAL PAGE CLASSIFICATION, Procedure 1: Structure-

Based Classification, Phase 2: Layered Page Classification given the Type)

Ano tic oelidec mAonynong, 00eg xapaktnpllovtal apxXLkEG amod TOV TIPOTELWVOUEVO
OAyOpLlOUO KATNYOPLOTIOLOUVTAL OTn OCUVEXELD UE PBAcn TOv TOPEN OTOV OMOio n
KataAnén toug (umo-)dnAwvel Mw¢ avikouv. ZUUPWVA PE Ta AMOTEAECUATA UOTEPQ
and v oAoKANpwon Kot autig tng dtadkaoiag, to 63% Twv apXkwv CEASWY
TtAorynong tou Selypatog eival EUmopLkeg, To 21% adopd oeAideg mou otnv KataAnén
Toug SnAwveTaL N xwpa otnv onota dnuoupyndnkav Kot To 17% avRKOuv 0 KATIOLO

dpupa (Mivakag 6).

Tuno Moooato
Commerc’lal 63%
(Eumoptkég)
State
(Xwpa 21%
énuioupyiag)
Institution

17%
(16puua) Y
Zuvoldo 100%

Nivakag 6: Katnyoplomoinon apxikwv oeAidwv mAorynong (ALGORITHM 1: MULTI-
DIMENSIONAL PAGE CLASSIFICATION, Procedure 1: Structure-Based Classification, Phase
2: Layered Page Classification given the Type)

MapdAnAa, oto TmAaiowo t™¢ Swdikaciag ywa  Babltepn/mAnpéotepn
Katnyoplomoinon twv oeAidwv dtadpaonc, ot iSleg katnyoplomolovvTal Kal He Baon
ToV OKOTIO TNG aAAnAsmidpacong xprotn-oeAidag. ZUupwva pe Ta AMOTEAECHATA TIOU
Aappavoupe and TNV MEWPAUATIKA SOKLUAR TOU TPOTELWVOUEVOU alyopiBuou, to 61%
Twv oeAibwv mou yapaktnpilovtal w¢ Sladpaong amnd Tov aAyoplOUo avhKEL oTNV
Katnyopia TOU NAEKTPOVIKOU eumopiou, to 18% xapaktnpilovtal oeAideg mou
npoopilovtal ywa va mpoodépouv Slackedaon, to 9% adopd oeAideg¢ ARPng
(download) kdmotwou AoylopikoU f TOAUMESIKOU apxeiou (multimedia file), to 7%

adopd oelibe¢ PEOW TWV OMOLWV TIPAYUATONMOLEITOL KATOL KPATNON, KoL TO
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AlsakTtopikn AlatpLpn
umoAouno 4% polpaletal loomooa HeTall oeAibwy yia (Sla)tpamellkég cUVAAAOYEG

kol aAAa (Mivakag 7).

Tumo Mooootd
Banking

20
(Tpamnelikn ouvaidayn) %
Booking

70
(Kpdtnon) %
Download
(Arn ’ ’ 9%
Aoytouikou/epaproywv
K.a.)
E-commerce

10
(HAektpoviko eumopto) 61%
Entertainment

1 0,

(Ataokeébaon) 8%
AAldo 2%
2uvodo 100%

Nivakag 7: AmoteAéopata  Katnyoplomoinong oeAidwv Suadpaong He Pdon Tov TUMO 1TNG
aMnAenidpaong (ALGORITHM 1: MULTI-DIMENSIONAL PAGE CLASSIFICATION,

Procedure 1: Structure-Based Classification, Phase 2: Layered Page Classification given the Type)

OMokAnpwvovtag tn ©6oulky Katnyoplomoinon twv oeAidwv Sladpaong, o
TIPOTELVOLEVOCG aAYOpLOUOG TIg Slaxwpilel oe Swpeav Kal emni MAnpwun. 2to delypa
TWV Melpapatikwyv dedopévwy, To 34% Twv oeAidwv ou xapaktnpilovral dtadpaong

elvatl dwpedv, 10 59% 0xL, evw T0 7% £XEL KaL Ta SUo €16n Twv umtnpecwwv (Nivakag 8).

Tuno Mooooto
Free

(Awpeav) 34%
NotFree

(Erti mAnpwun}) 59%
Both

(Awpeayv ko Emti

rAnpwury ) 7%
Total 100%

Nivakag 8: Katnyoplomoinon oeAidwv Stadpacng e BAaon to KOOTOC TNG evépyelag aAAnAsnidpaong

Me Bdon ta anmoteAéopata TG SOULKAG Katnyoplomoinong Twv ceAidwv dtadiktuou,
elval gpdavéc mwe to PAMOTO TOU MPOTEWVOUEVOU aAyopiBuou, €xouv vonua Kot
obnyolv ota ETOLWKOUEVO OTOTEAECUATA. ZUYKEKPLUMEVA, N TIAELOVOTNTA TWV
oeAldwv amobidetal og KATTOLO KATNYOPLO WE TTPOG TOV TUTIO (GUVOALKA 88%), KalL TTOAU

Alyeg €pewvav xwpig tov OXeTIKO Xapakinpopo (12%). MNapdAAnAa, eival TOAU
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AlsakTtopikn AlatpLpn
ONUOVTLKO TO YEYOVOC OTL TO 0UVOAO TwV oeAldwV TIou Katnyoplomoleital SopLka oe
pueyaAutepo PBabog (oeAibeg mAonynong kat Siadpaong), péca amod ta Stadoxika
BrAuata Tou aAyopiBuou douikng katnyoplomoinong, eniong odnynbnkav o Kamola

Katnyopla.

MeAeTwvtag eVOEAEXWE TA APLOUNTIKA ATTOTEAECUATA TNG TIELPOAUATIKAG SOKLUAG TNG
TpoTEVOEVNG LeBodoloyiag o oxéon e 6oa €xoupe amnd tnv opdada Twv eBeAoviwy
TIOU XQPAKTAPLOAV TIG OEAIOEC TPV TIG HOolpAoToUV pall pag, KpIVETOL OKOTILUO va
TIOPOUCLACTOUV OPLOPEVA TIOLOTIKA CUUTTEPACUATO TIOU TIPOKUTITOUV amd OUTA.
JuyKekpLpéva, evtomnilovtal oeAibeg mou cUUPWVA LE TOV TIPOTELVOUEVO OAYOPLOUO
xapaktnpilovrat mAnpodoplakég, aAld oL XprioTEC TIC XapakTnpilouv mAorynong Kot
1o avtiotpodo. Autd odelleTal 6TO OTL N Uapa Aorynong mou eivat otabepr oto
navw/katw/8eél/aplotepd akpo twv oeAidbwv, dAote AapPavetal utoYPn amod to
gpyoAelo ToOU aLOTIOLELTAL YLOL TOV UTTOAOYLOMO TNG avoAoyiag KELUEVOU/CUVEECUWY
kat dAAote oxL. Daivetal, SnAadn, Twg To EPYAAELO TIOAPOUGCLATEL KATIOLA K ACUVETIELOLY
OTO GUVUTIOAOYLOMO 1 OXL TNG otaBepn¢ umdpag mAonynong. 2tnv aduvapio auth
odeileTal kot to AdBog 0To XapaKTNPLOPO pLag oeAidag mAorynong wg otooeAidag,

gV gival opyLkn.

KATL akopa o mapatnpeeitol KATd TNV MELPAMATIKA SOKLU ELVOL TTWG, VL0 OPLOUEVES
oelibeg, To0 epyaleio umoAoylopoU TG avaAoylog KELUEVOU/OCUVEECUWY, KOTA TN
bevtepn edpapuoyn, divel Stadopetiki avaloyia oe ox€on UE TOV MPWTO EAEYXO, EVW
Ol EMIUEPOUC TIUEC (MOCOOTO KELEVOU KOL TTOGOOTO GUVOECUWV) elval (OLEG HE TIG
T(PONYOUUEVEG, KAl TO avTtioTpodOo YL OPLOPEVEG AAAEC. Z€ QUTEG TLG TIEPUTTWOELG,
Bewpeltal mw¢ autd dev amoteAel mMpPOBANUA yla TNV TAPoUoA TIELPAATLKA
epapuoyn, adolu n amokAon eival TEtola TOU Oev emMnpPedleTOol TO TEAKO

OTIOTEAEC L.

Eniong, mapatnpeital OtL yla oplopéveg oeAlbeG 0 TTPOTELVOUEVOG aAyoplBuog dev
maipvel kamowa amodacn ywo Tov TUMO tTnG oeAidac pe Paon ta SOUIKA TNG
XOPOAKTNPLOTIKA, OTLC TIEPUTTWOELS TIOU TO OTolXelo-KAeWSL yla auth v amodaon

(avaloyia kelpévou/ocuvdEouwy) elval oAU Kovtd ota Opla mou Tibevtal 0To mAaioLlo
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AlsakTtopikn AlatpLpn
NG MapoUoaC MELPOUATLKAC SOKLUAG. OL XPrioTEG QUTEG TLC 0eASEG TIC xapaktnpilouv
elte mMAnpodoplakég eite mAonynong, XwpLig va €xouv ohot tnv dla damoyn. Auto
onuaivel otL opbwg clPdWVA e TOV TPOTELWVOUEVO OAyOpLOpo Otav dev pmopel va
AndBel anodaon petafd Twv TUNwv nAnpodoplakng oedidag/oelidag mhonynong, n
oeAiba katnyoplomoleital mepetaipw dopka pe Bacn kot toug Vo TUTouG. And TNV
AAAN, oL oeAideg SLadpaong daivetal mwg evtomilovtal CwoTA arnd TOV MPOTEWVOUEVO
oAyoplBuo, evioxvovtog Tov KaBoploTikd pOAo Tou oTolxelou-KAEWSL o autd TO
onuelo (o0 evrtomOPOG TOUAAXLOTOV €VOG Opou Sladpaong mou epdaviletal wg
ouvdeopog). Emiong, o Adyog ylo Tov OToilo OpLoUEVEC OeAldeC pEVOUV XwpLg
Katnyoplia, lval To OTL 0 MPOTEWVOUEVOG AAYOPLOUOC LOG EXEL AUCTNPA KPLTAPLA YL

™ Ay n anédaong.

Ta anoteAéopata mou Aappavovtal amno tn Soulkn Katnyoplomoinon tTwv ceAibwy,
oo MAEUPAC TTOOOOTWY ava Katnyoplia, Sev tautilovral e autd mou avadEpovrtal
otn oxetkn BLBAloypadia. Qotdo0, KATL TETOLO Elval AVAUEVOUEVO, POV OTOXOG LG
NG MapoU oA MELPOUATIKAC SOKLUAG eV lval n katnyoplomoinon Twv SLadikTuaKwv
6ebouévwy OUVOAIKA, OAAG OpPLOMEVWVY TuXOiwv OeAibwv Tou amoteAolv T
TELPOLOTIKA debopéva, woTe va eAeyXBel N AMOTEAECUATIKOTNTA TNE TPOTELVOUEVNC
pneBodoloylag. Emiong, €xeL onuoacia to yeyovog OTL TA TTOCOOTA yla KABe tumo
oeAidac mou avadépovrtal otn BLBAoypadia mPoKUTTOUV Amd TNV KATNyopLOToinon
Twv dtadiktuakwy oeAibwv pe Baon ta MAnpodopLAKA TOUG ALTHUATA, TOV OTOXO TWV
avalntrioswv tou (search goal), evw to 0UVOAO TWV TEWPAUATIKWY SedOUEVWY OTO
mAaioLo Tn¢ mapouoag SLaTPLRC MPOKUTITEL ATO TIG AroOnKeUUEVEG OeAIBEC XpnoTwY
Sladiktuou otoug oeAdodeikteg Tou mepnynth Touc. AnAadn, and cuveEoUoUG TTou
ol i6lolL evtomoay Uotepa anod avalntnon kot eméAe€av va TG amobnkevoouv (saved
links). MapdAAnAa, to Stadiktuo aAAGlEL ouvexwg, OMWCE Kol oL MANPOPOPLAKES
OVAYKEC KoL Ta TTANPOdOPLAKA OLTAHOTO TWV Xpnotwv. Emopévwe, xpelalstal va
AdBoupe umoyn pag nwg akopa kat ta dedopéva tng BLBAoypadiag yupw amnd avta,

glvatl Suvapika.

MNapdAAnAa pe tnv edapuoyn tou alyopibuou yia tn Sopik Katnyoplomoinon,

epapuoletal koL o alyoplOuog Bepatikng katnyoplonoinong oeAibwv Stadiktuou
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AlsakTtopikn AlatpLpn
(ALGORITHM 1: Multi-Dimensional Page Classification, Procedure 2: Content-Based
Classification). ZUudwva e TA TEPAUATIKA ATTOTEAECHOTO AUTAG TNG Stadkaoiag, To
96.80% twv oeAldwv katnyoplomolnOnke Bepatikd, evw to 3.20% Twv C0eASWV

TIAPEUELVE XWPI¢ Oepatikn emonueiwon (Mivakag 9).

Katnyopionownuéveg Separikd Mooooto
Nat 96.80%
Oxt 3.20%
Zuvolo 100%

Nivakag 9: AnoteAéopata Katnyoplonoinong oeAidwv dtadiktuou Baoet B£patog (ALGORITHM 1:

Multi-Dimensional Page Classification, Procedure 2: Content-Based Classification)

A0 TO TELPOMATIKA aAmMoTEAéopaTa Tou AauBavovtol amd Tnv edapuoyr Tou
oAyopiBuou Bepatikng katnyoplomoinong daivetar mnwg esivoal  e€otpetika
QMOTEAECUATIKOG, KABWS 0XeSOV TO GUVOAO TwV OEAISWV EMIONUEWWONKE e KATOL

Bepatikn katnyopla.

JUMMANPWHOTIKA, yla TNV odALPIKOTEPN €eKTIUNON Tou oAyopiBuou OepaTikng
KaTnyoplomoinong, Bewpeltal OKOTIUOG O UTTOAOYLOUOG TOU TToo0oToU Twv CeASwY
TIOU KATNyopPLOTIoLoUVTAL BEUATIKA Ao To MPWTO KLOAAG Bripa tng Sevtepng daong
Tou aAyopiBuou, otnplldopevog ota SUO MPWTA KOTA OELPA KELUEVIKA OTOLXELQ TIOU
€€dyeL 0 aAyopLlBuoG Kal ota omoia katapxnv otnpiletat yia tnv avabeon BepaTikig
katnyoplag (common terms between P’s anchorTitle and P’s textTitle). Z0pudwva e TNV
napovoa Tepapatik dokiun, to 83.88% twv ceAidwv €§ 60wV KatnyopLlomolouvIal
BepaTIKA, OmOKTA BEpa oo To MPWTOo Brpa TNG avtiotowyng dStadikaaoiag, evw To 16%
TwV oeAidwv Tou Katnyoplomolouvtal BeUatikd anoktolv Béua katd to deuTtePO

BApa tng dag dradikaaciog.

Ao ta mapanavw, TEKPNPLWVETAL N 0pBATNTA TNG ETUAOYNE TWV KELUEVIKWVY OTOLXELWV
Tmou e€ayovtal Katd tnv mpwtn ¢acn Tou alyopiBuou TPOKELUEVOU va YIVEL N
Bepatikni katnyoplomoinon katd tn deUtepn ddon, KABWCE KoL N CwoTh N OELPA PE TNV
omoia AapBavovtatl urmtoyn. MPaKTKA, AUTO CNUOIVEL TTWG EXEL VONUA KaL Elval cwoTtn
N OElpA PE TNV omoila ekteAouvtal Ta Bripata tou aAyopibuou katd tn Sladikacia

oautn, adou, NéN anod To mpwto PrAua, N MAELOVOTNTA TWV OeAdWV KaTnyopLomoLeiTal
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AlsakTtopikn AlatpLpn
Bepatikd. H onuaoio KoL N amOTEAECUATIKOTNTA TNG EMAOYNAG TWV OTOLXELWV TIOU
AapBadavovtatl umoyn Katd to BAMOTO AUTA, EVICXUETOL av AABEL KATIOLOG UTIOYN TTWG
elval oxedbov kaBoAlkd, KaBw¢ UTIAPXOUV OTIC TEPLOOOTEPEG OeAISeg, Kal elvat
avegaptnta amd TNV TeEXVoAoyia Kol Tn YAwWooo TOU XPNOLUOTOLOUVTAL ylo TV
KATAOKEUN TOUG. Emopévwg, n anoteAeopatikotnta tng Stadkaoiag eival og peyalo

BaBuo avefdptntn amo to eKACTOTE CUVOAO OeAISWV UTO eMegepyaoia.

ITNV ElKOVA TTOU 0koAOUBEL, Ewkdva 10, BAETIOU UE TLG OEUATIKEG KATNYOPLEG OTLG OTIOLEG
avkouv oL oegAibeg Tou Oelypato¢ OSebopévwv pag, ovpdwva  PE TNV
KATnyoplomoinon NG TPOTEWOUeVNG HeBodoloylag. Ta peyaAUteEpa TOCOOTA
OUYKEVTPWVOUV oL 0eAibeg Tou adopolV TIC TEXVEC Kal TOV TMOATIONO (24%), kKaBwg
KL 00EG OXETW{OVTAL UE KOWWVLIKEG ETULOTAMES (21.68%). Evw Ta pKPOTEPQ TTOCOOTA
oL oeAidec mou oyetilovtatl pe tn Pplocodia (2.21%) kat tn Opnokeia (0.44%).
YnevOupuilovpe €b6w, OTL T TOOOOTA QUTA 0¢POPOUV QATOKAELOTIKA TO Oeiypa
Sedopévwy mou enefepyalOUAOTE 0TO MAALCLO TNG MAPOUCAS TIELPAUATLIKAG SOKLUNG.
Emopévwg, yla kaBe aAAo ouvolo oeAibwv SLadIKTUOU TA TTOCOOTA TTOU TIPOKUTITOUV

elval SlapopeTika.
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Ewova 10: AtoteAéopata Belatikng katnyoplomoinong oeAibwy, e BAon Ta TEPLEXOUEVA TWV

katnyopwwv tng Wikipedia
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AlsakTtopikn AlatpLpn
INUOVTLKA TIOLOTIKI TIAPATHPNOCN OE AUTO TO OTASLO MaPOoUCiaong Kol HEAETNG TWV
TIELPOLOTLIKWY OTTOTEAECUATWY, €lval OTL 0TO CUVOAO TWV TMELPAUATIKWY SeSOUEVWY
unapxouv oeAibeg pe Sladopetikd Url, aAAd pe 6o B€ua, kat o aAyoplBuog to
evtornog, dnAadn tig avébBeoe otnv dla Bepatiky Katnyopia. To yeyovog autod
amoteAel Ml TPWTIN €VOELEn OTL O TPOTEWVOUEVOG OAyOpPLOUOG BOeaTIKAG

KATnyopLlomoinong lval anoteAeCUATIKOC.

MNa tnv aftohoynon tou AhyopiBuou 2 (ALGORITHM2: Re-Classification based on
Change Detection), omou evtomilovtat oL oeAibeg Tmou  xpeldlovral
gMavakatnyoplomoinon, HeAetatal o PBabuog aAlayng twv oeAidbwv. Katd tnv
TIELPOUATIKA pag edappoyn, evtomilovial apxlkws ol oeAibeg mou alAafav votepa
Qo VOl OPLOUEVO XPOVIKO Slaotnua, Kat uTtoAoyiletal To Tocooto aAAayng Toug, oTn
Sdoun (Procedure 2: Re-Classification Decision based on Structural Changes) r/kat oto
nieplexopevo (Procedure 1: Re-Classification Decision based on Textual Changes), kaBwg
Kall ToLeG €€ autwv aAlafav T000, WOTE va XPelaleTal va enavakatnyoplonotndouv

Soutka n/kat Bepatika.

JUUPWVA PE TA ATOTEAECUOTA TNG TIELPAMATIKNAG SOKLUAG, TO TOCOOTO TWV OeAdWV
yla TLG oToieg, oL UPWVA LE TOV TTPOTELVOEVO OAyOpLOO, eviomiletal aAlayn Uotepa
oo €vol UAVOL O OXECN HME TN XPOVLKA OTLyUR TIOU TIPAYUOATOTOLETAL N TPWTN
KaTtnyoplomoinon wg mpog tn Sour toug, eivat to 56% Tou cuvolou Twv oeAibwv Ttou
egetalovral (Nivakoag 10). And autég, To 5% napouaotdlel fabud aAlayng navw amnod to
0plo Tou TiBetal oto MAAioLo TNG MOPOUCAC TMELPAMATIKAG SOKIUAG, KOl apa givat

OUTEG TOU XpeLaletal va katnyoplomotnBouv Eava wg tpog tn doun toug (Mivakag 11).

Kataotaon ogAibwv Mooooto
AMayuéveg 1 unva ueta 56%
161e¢ 1unva ueta 44%
Suvolo 100%

Nivakag 10: AloteAéopata amo Tov EAeyXo SUVALKOTNTAG SESOUEVWY WC TTPOG TN SOK TOUG

Katdotaon ogAidwv Mooooto
Badudc aAdayri¢ mavw aro 1o 6pto 5%
Bavduoc aAdayri¢ katw amd 1o 6pLo 95%
2uvolo 100%

Nivakag 11: AMOTEAECHATA QIO TOV UTIOAOYLOUO BaBuol alAayng oeAibwv wg mpog tn Soun Toug
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MeAeTwVTag Ta AMOTEAEoHATA Ao TNV £dappoyr Tou deutepou alyopiBuou oe
ouvbuaouo pe 6oa umdpxouv amd toug xpnoteg, atilel va avadepbel mwg oe
oplopEveg oeAibeg n alayr Tou KoTaypAdeTal oTta SOUIKA XAPOAKTNPLOTLKA
odeiletal oto 6tL n oeAida dev umapyel ia. Eniong, oplopéveg oeAideg, evw KaTA TNV
TPWTN KOTNyopLlomoinaor toug xapoaktnpilovtal amd Ttov aAyoplOpo wg oeAibeg
Sdladpaong, otn Sevtepn xapaktnpilovral mAnpodopLakeS. AUTO cuppaivel emeLdn to
npoiov dev eival ma dwabéolpo, apa Sev pmopel va yivel ayopd, Kol TAEov

avadEpovral Povo ot TAnpodopieg Tou MPOIoVTOoC.

AN\N ONUAVTIKN TIapatipnon amnod tn HeEAETN Twv aAAaywv otn dour Twv oeAibwy,
glval To yeyovog OTL OTIC TIEPUTTWOELG TIOU MLt OEASa aAAGLEL LOVO WG TIPOC TNV
avohoyia KELUEVOU/OoUVEETUWY, TO TTIOCOOTO OAAAyNG TG oeAidag elvat 1/7 (14.28%).
AUTO onuaivel OtL o oaAyoplBuog O6ev Ba kpivel amopaitntn TNV €nova-
Katnyoplomoinon tng oeAidag wg mpog tn Soun, TN OTLyUA TIou auth N aAlayn Unopel
va €lval kaBoplotik yla tov TUMo tn¢ oeAidag. AnAadr, pmopel n avoioyia
KELLEVOU/OUVEEGUWY va €XEL aANGEEL TOOO TtoU va emnpealet TNV anddacn yLa Tov
TUMO NG oeAidag, oAAG O TPOTEWVOUEVOG QAYOPLOMOG va pnv TtV Emnova-
KOLTNYOPLOTIOLN OEL, EMELSH) TO TOCOOTO OAAAYHC WG TTPOG TN Sopn TNG £lval TTOAU HIKPO.
H aduvapia auth Tou MPoTevoeVoU adyopiBou, UIopEelL val AVTLUETWTILOTEL e TNV
TEXVIKN Twv weighted elements. MmopouUue, 6nAadn, va xapoktnpiooupe kabe
otolxeio mou AapPavetal umtodn pe €va «BAPoC», WOTE TO MOCOOTO OAAAYNG TWV
oeAldwv va pokUTTEL cuvuTioAoyilovtag to BAapog kAaBe otolyxeiou ou aAAalel. Me
TOV TPOMO QUTO, OQUEAVETAL 1N OTTOTEAECUATIKOTNTO TOUu OAyopiBuou kot
efolkovopouvtal umoloylotikol Topol kat Suvapn. AvoAoywg MUMOpoUUE va
Slaxelplotol e TG aAAayEC otoug Opoug Stadpaong. Anhadr, Ba pmopolos AAAN
Baputnta va XL 0 eVIOTLOUOG aAAayn ¢ o€ pa oeAida dtadpaong, étav auth adopd
TNV AIoUcLo TOUG EVW TIPLV UTIPXAV, KOL TO avTioTpodo, Kat AAAn Baputnta n aAAayn

TWV OPWV WG TPOG TO TIEPLEXOUEVO TOUG.

MapdAAnAa, oto MAALOLO TNG MELPAPATIKAG SOKLUAG, LEAETATAL N SUVAULKOTNTA TWV
6lwv oeAibwv wg tpog o BEpa Toug. Ao auth t Stadikacia, mpokuTTeL twg To 10%

TwV oeAlbwv mapouolalel aAayr oto KELUEVIKA TOUC oTtolxeia (Mivakag 12), Kol omo
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OUTEG TO 4% aMlalel 1600, Tou Xpelaletal va katnyoplomolnBel fava Oespatika

(Mivakag 13).

Kataotaon ogAidéwv Mooooto
AMayuévec 1 unva Ueta 10%
1616 1 unva ueta 90%
2uvolo 100%

Nivakag 12: AOTEAEGUATA ATIO TOV EAEYX0 SUVAKOTNTOC SESOUEVWV WE TTPOG TO TIEPLEXOUEVO TOUC

Katdaotaon ogAidwv Nocgooto
Bauoc aAdayr¢ mavw armo 1o 6pto 4%
Baduog aAdayn¢ katw aro 1o 0pLo 96%
2uvolo 100%

Nivakag 13: AloteAéopata amno tov EAeyxo umoAoylopol Babpol arayrig oeAibwv wg pog To

TEPLEXOUEVO TOUC

Ao Ta mapanmdvw, n TPWIN dlamictwon mou yivetal elval mwg (mocootiaia) n
TIAELOVOTNTA TWV OEAISWV TToU AAAGTOUV WG TIPOC TN SOULKA TOUC XAPOKTNPLOTIKA eV
XPELAloVTaL EMAVAKOTNYOPLOTIONGN, EVW N MAELOVOTNTA €€ O0WV AAANAIOUV WG TTPOCG
To OgpaTIKA TOUG oTolXEl XpeLaleTal va emavakatnyoplonotnbouv. Auto daivetal
va e€nyeital amno to yeyovog otL peydAou Babuou aAlayeg otn doun piag oeAidag,
onuatodotouv cuxva aAAayr otov SOULKO TOUG XOPAKTNPLOUO, 0 omoiog cuvoEsTal

LLE TOV OKOTIO TNG SNULOUPYLOG TOUG KAl TO 0KOTIO TG UTapEng Toud.

TEAOG, KOTA TNV OAOKANPWON TNG TEWPAUATIKAG OOKLUAG TNG TIPOTELWVOUEVNC
pneBodoloylag, mapatnpeitat n «ouvunepipopd» Twv OV ceAldwv ot TUXALEC
XPOVIKEC OTLYUEG, HEAETWVTAC Ta (Slo SOMIKA KOl KELMEVIKA TOUG OTOLXELQL.
Edapudlovrag tov AAyoptBuo 3 (ALGORITHM 3: Optimized Re-Classification based
on Change’s Frequency Detection) emidlwketal n BeAtiotonoinon tng Asttoupyiag tou
AAyopiBuou 2 (ALGORITHM2: Re-Classification based on Change Detection), kaBwg
péoa amod tov mpwto (AAyoplBuog 3) evrtomiletal kat umoAoyiletal o puBuog
HETAPBOANG TwV OeAlbwvY, HUE QMOTEAECHA VO «ETUAEYOVTOL» €KEIVEG HOVO TOU
«xpeLaleta» va «otalouv» otov deUtepo (AAyoplBuog 2). Me tov TpOMO aQuTo,

e€aodaliletal n opbr) xprion UTTOAOYLOTIKWV TTOPWV.

JUpdwva pe Ta amoTEAEOHATA TG TELPAATIKAG SOKIUAG, To 36.80% TOU GUVOAOU

TWV TEPAUATIKWY oG SESOUEVWVY XOpaKTNPLIETAL OO TOV TIPOTELVOUEVO aAyOpLOuo
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w¢ vPnAnNg ouxvotntag petafarropeveg oeAldec (HighlyChanging Page) w¢ Tpog T
Sdoun toug, To 32.80% w¢ onaviwg petaBarlopeves oeAideg (RarelyChanging Page), Kol
10 30.40% W¢ LETPLAG ouXVOTNTAC UETABAANOUEVEG OeAiOeC (RegularlyChanging Page)
(Nivakag 14). Auto onuaivel mw¢ yla 1o 30.40% Twv oeAibwv umapxel Adyog va
eleyxOel o Babuodg aAAayng toug péoa and tov AAyopLlOuo 2, Kal dpa xwpig auto to
SLoxwpLopo, Ba yivel o OXETIKOG EAEYXOG KOl OTO UTIOAOLTIO 69.60% XWpPLG va UTTAPXEL
OUOLAOTLKOG AOYOC, 0.pOU OL TEAEUTALEC ELTE MAPAUEVOUV OTATIKEC E TNV TTAPOSO TOU
Xpovou, eite aAAalouv TOG0 CUXVA TOU €lval «UATOLO» yla TOV aAyoplOud pag va

KaTtnyoplomotlouvtal {ava Kot Eava.

Zuyvétnta alAayr¢ Nocooto
HighlyChanging Pages

, , , 36.80%
(2eAibeg mou aAAalouv ouyva) ?
RarelyChanging Pages

, , , 32.40%
(ZeAibec mou aAAadouv onavia) ?

RegularlyChanging Pages

(ZeAibec mou aAAalouv ue pétpla 30.80%
ouxvotnta)

Zuvolo 100%

Nivakag 14: AMOTEAETUATA ATTO TOV UTTOAOYLOUO TOU pUBUOU aAayng SOULKWY XOPOKTNPLOTLKWY TWV

oeAibwv

IXETIKA LE TO TIEPLEXOMEVO TWV OeAibwv, ocUpPwvaA HE TO QMOTEAECUATA TNG
TIELPAUATIKAG EPOPUOYAG, TO 1% TOU CUVOAOU TWV TELPAMATIKWY pag SeSopEVwY
xapaktnpiletat and tov aAyoplOuo pag w¢ vPnAng ouxvotntag HETABAANOUEVEG
oelibeqg (HighlyChangingPages) wg mpog To TEPLEXOUEVO TOUG, TO 87% WG omaviwg
uetaBaropeveg oehidec (RarelyChanging Pages), kal to 12% wg PLETPLOG CUXVOTNTAC
puetapBarlopeveg oehidec (RegularlyChanging Pages) (Mivakag 15). AUTO onUaivel mwg
yla 1o 12% twv oeAidwv umapxel Aoyog va eAeyxBel o BaBudg aAlayng toug pEoa ano
Tov AAYOpLOUO 2, KoL Apa XwPLG auTo To Slaxwpelopd, Ba yvotav o OXETIKOC EAEYXOG
Kall 0TO UTIOAOUTO 88% Xwpig va UTIAPXEL OUCLAOTLKOG AOYOG, adoU oL TEAEUTALES Eite
TIOPOLLEVOUV OTATIKEC LE TNV TAP0S0 TOU XpOvou, ite aAAalouv TOC0 CUXVA TTOU Eival

KUATOLO» VLA TOV OAYOpLOUO Hag va KaTtnyoplomolouvtal ava kot Eavd.

Suyvotnta aAdayrg Mooooto
HighlyChanging Pages
(ZeAibdec mou aAAalouv cuyva) 1%
RarelyChanging Pages
(ZeAibeg mou aAdadouv omtavia) 87%
RegularlyChanging Pages 12%
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(ZeAibec mou aAdalouv ue
«eAeyyOUEVN» cUXVOTNTA)
2uvolo 100%

Nivakag 15: ATOTEAEGLATA ATIO TOV UTIOAOYLOUO Tou puBuol aAlayng oTo mepLeXOUEVO TWV oeAibwv

MeAeTwvTag Ta AMOTEAECUATA TNG MELPAUATIKAG EdapUoynS Tou Tapouatalovrtal
oTnV mapoloa EVOTNTA, SLOMLOTWVOVTAL N XPNOLUOTNTA KAl N AMOTEAECUATIKOTNTA
NG MpoTewvouevng pebodoloyiag otnv moAudldaotatn katnyoplomoinon oeAidwv
Sladiktuou. 18laitepng onuaociag Kplvetal TOo yeyovog OtL  koatadépvel va
OVTIUETWITIOEL Kal TN Suvapkotnta twv oeAidwv, adou umoloyilet to Babuo
oAAayng, aAAd Kol TNV ATOKTN XPOVIKA €udaAvion autwv Twv oAlaywv, adou

AapBavel umon kat tov pubuod aAlayng.

ITnV E€MOMevVn €vOTNTA, OELOAOYOUUE TIOLOTIKA TNV  QTOTEAECUATIKOTNTA
(effectiveness) tng mpotewvopevng pebodoloyiag pe BAon TG UETPLKEG OVAKANGNC
(recall) kot akpifelag (precision) mou aflomolovvtal EUPEWGS YL OLUTO TO OKOTIO OTO

XWPO TNG Katnyoplomoinong SeSopévwy.
5.4. MeTplkeg AZLoAOYNONG

OAoKkAnpwvovtag TNV MELPAUATLKA EPapUoy TNG MPOTEWVOUEVNG peBodoloyiag, Kat
€xovtog otn 61abeon paG TO QANMOTEAECUATA TNG, TIPAYUOATOTOLOUUE EAEYXO TNG
TANPOTNTAC KAl TNG 0pBOTNTAG TWV AMOTEAEGUATWY TIOU AaBAVOULE amd AUtV OTo
TAQLOLO TNG TIELPAUATIKAG SOKIUAG, Bacl{OUEVOL OTLG LETPLKECG TNG avakAnong (recall)
KL TNG akpiBelac (precision), EVPEWC YVWOTEC OTO XWPO TG AVAKTNoNG TAnpodopiag
KOL TWV CUOTNUATWY HNXOVIKAG HABnong yla tnv katnyoplomnoinon twv dedopévwv
[9]. ZkomOG TNG €dhAPUOYAG QUTWV TWV HETPIKWV ELVOL O TIOLOTIKOC EAEYXOC TWV
amoteAeopdtwyv Tou  Sivovtat  amd TNy edoappoyn €VOC  CUCTHUATOC

KaTnyoplomoinong.

Me tov tUmo tn¢ AvakAnong, Tumog 1, umtoAoyiloupe tov Adyo twv oeAibwv Tou o
oAyOplOUOG poG Katnyoplomoinos owotd (TP: true positives), mpog To ocUVOAO Twv

oeAidwv mou e€etaotnkav (TP: true positives + FN: false negatives). Etol, eAéyxoupe
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NV LKavOoTNTa tou aAyopibuou va evromilel pia katnyopia yia kabe oeAida mou

enetepyaletal.

True Positive

Recall =
True Positives + False Negatives

TUmnog 1: TUTOG UTIOAOYLOOU AVAKANGNG QMOTEAECUATWY

Me tov tumo ¢ AkpiBelag, Tomog 2, umtoAoyiloupe tov AOyo Twv oeAibwv mou o
aAyOpLOUOG pag katnyoplonoinoe cwota (TP: true positives), mpog To cUVOAO TwWV
oeAldwv Tou KatnyoplomolOnkav ano tov alyoplBuo (TP: true positives + FN: false
positives). M€ Tov TpOTO AUTO, EAEYXOUE TNV LKAWVOTNTA TOU aAyopiBuou va evtomilel

TN owoTh Katnyopla yla kaBe oeAiba mou enefepyaletal.

True Positives

Precision = — T
True Positives + False Positives

Tumnocg 2: TUToG UTIoAoYLoUOU akpiBeLag AMOTEAECUATWY

Exovtag oUAAEEEL T TIELPAPOTIKA OEOOUEVA PE TIGC OXETIKEC ETMLONUELWOEL TWV
€0€AOVIWV TOU HOC TO TIAPEXOUV, KOl £XOVTOG OPLOEL TIC TIMEG TWV Oplwv TOU
XPELALETAL O TIPOTELVOUEVOC AAYOPLOUOG yLa va TTApEL anodAoELS, TTpAyLATOTIOLELTOL
N MEWPAUATIKA SOKLR, ONMw¢ autr meplypadetal otnv nponyouuevn Evotnta (5.2.
MNepypadn MNelpapatikiG AOKLUNAG). ZTN CUVEXELA, CUYKPIVOUUE TIG SOULKEG KAl TLG
OEUATIKEC KOTNYOPLEG TTOU O TIPOTELVOUEVOG OAyOpLOOG amodidel os kaOe oeAida pe

OLUTEG TTOU Hag eixav Swoel ol eBeAOVTEG.

Mo CUYKEKPLUEVA, YLO TNV TIOLOTIKN afloAOynon TwV AMOTEAECUATWY TNG SOMKNG
KOTNYOpPLOToLNoNG OU TPOKUTTEL ard Tov aAyoplOpo, cuykpivou e ToV SOULKO TUTIO
Tou pog eixav e€apxnc dwoel ol eBeAovtég yla kabe oeAida mou potlpdoctnkav pall
LG, L€ TOUC QVTLOTOLYOUG TIOU TIOLLPVOU LE OUTTO TOV TIPOTELVOUEVO OAYOPLOUO HETA TNV
epappuoyn tou ot dleg oeAidec. Omou o SOUIKOC XAPAKTNPLOUOG TTou Aaupavetat
oo Tov alyoplBpo tautiletal pe ekeivov twv eBelovtwy, Bewpeital wg aAnBEg BeTiko
(true positive) amotéAeopa yla TV Katnyopia, evallaktikd otov oe pia oeAiba

amobidetatl AdBog katnyopia, Bewpeital Peudwe Betko (false positive) yia tnv
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Katnyoplia mou amodobnke kot Peudwg apvntiko (false negative) yla tnv Katnyopla

oTtnv omola avikeL n oeAiba mpaypatikd cUpdWVA LUE TN YVWUN TWV XPNOTWV.

ITov mivaka ou akoAouBei, Nivakag 16, paivovial avaAUTIKA TO ATOTEAECATA TG
afloAoynong t™¢ Soukng katnyoptomoinong (ALGORITHM 1: Multi-Dimensional
Page Classification, Procedure 1: Structure-based Classification). MeAetwvtag ta
otolxeia, paivetal otL n anodoon tng Mpotelvopevng pebodohoyiag eival oAU KaAn.
JUYKEKPLUEVQ, KaTa tn dtadikacia katnyoplonoinong tTwv oeAibwv pe Baon tov Tuno
toug (ALGORITHM 1: Multi-Dimensional Page Classification, Procedure 1: Structure-
based Classification, Phase 1: Page Type Recognition), BAémoupe 6tL 0 aAyoplBuog sival
amodOTIKOTEPOG KATA TOV EVIOMIOMO Twv oeAibwv &ladpacng, yeyovog Tou
amodelkvUEL TV 0pBOTNTA KAl TNV LoXV Tou otolyeiou (0.0. 6poc/dpol dtadpacong oto
TiepLleXOUEVO TG oeAibag) BAoel Tou omolou yivetal o evtomiopdg Tout. MapdAAnia,
a6 tnv aflohoynon Twv amnoteAeoudtwv TnG PBabutepn¢ Katnyoplomoinong
(ALGORITHM 1: Multi-Dimensional Page Classification, Procedure 1: Structure-Based
Classification, Phase 2: Layered Page Classification), mapatnpeitat 6t n anoédoon tou
oAyopiBuou eival kaAutepn yla TI¢ oeAibec dadpaong amd O,TL yla TG OeAIOEC
mAonynong, yeyovog mou e€nyeital anod tnv mponyouuevn dlamiotwon. AnAadn, n
omole¢ aduvapie¢ otn Pabitepn katnyoplomoinon Twv oeAidwv mAonynong
odeilovtal ot aduvapleg Twv OMOTEAECUATWY TOU aAyopiBuou amod tnv
mponyoUuevn ¢aon, Omou yivetal o Slaxwplopog HeTaty TANnpodoplaKwY Kal
mAonynong, Kot OxL oTta SOULKA XAPAKTNPLOTIKA TIOU ETUAEYOUUE KATA TO oXeSLAOUO

™¢ pebodoloyiag yia tn Babutepn katnyoplomoinon Twv oeAibwv mAorynong.

Precision Recall
(AvakAnon) (AkpiBeia)
Informational 0.96 0.87
Navigational 0.97 0.65
Transactional 0.93 1
Average 0.95333 0.84
Navigational Pages
HomePages 0.91 0.53
WebPages 1 0.8
Average 0.955 0.665
HomePages
Commercial 1 0.58
State 1 0.57

Mapia A. Niapou 121



AlsakTtopikn AlatpLpn

Institution 1 0.44
Average 1 0.53
TransactionalPages

Banking 1 1
Booking 1 1
Download 1 1
E-commerce 0.96 1
Entertainment 0.96 1
Other 1 1
Average 0.98667 1
TransactionCost

Free 1 1
NotFree 1 1
Both 1 1
Average 1 1

Nivakag 16: AvakAnon kat AkpiBela SOULKAG KaTnyopLlomoinong

Avaloyn Stadikaoio akoAouBeital yla tnv mMoLoTIK afloAdynon TwV AMOTEAECUATWY
Kal tn¢ Bepatikng katnyoptomoinong (ALGORITHM 1: Multi-Dimensional Page
Classification, Procedure 2: Content-Based Classification). Me aAAa AoyLa, eAEyxeTOL N
LKavOTNTO ToU aAyopiBuou va evtomnilel To B€pa tng kaBe oeAidag. Mo to okomod auto,
OUYKpPLVETAL N Bepatikn katnyopia mou Sivouv oL eBeAovTEC yLa kKABe oeAida e eKelvn
Tou €€AyeL 0 alyopLlOpog Katad tnv mepapatikn dokiun tou. Omou autég tautilovral,
10 B€pa Bewpeital aAnbBwg BeTiko (true positive), evaAlaktikd otav oe pio oeAiba
amobidetatl AdBog katnyopia, Bewpeital Pevdbwg Betiko (false positive) yia tnv
katnyopia mou anodobnke kat Peudwg apvntikod (false negative) yla tnv katnyopia
otnv omola avikel n oeAida mpaypotikd cOudwva HE TN yVWUN TwV XPNOTWV.
MdAlota, Oebopévou OTL ylo TNV ovopatodooia tou Ofpatog twv oeAibwv
otNPWOUAOTE OTIC Katnyopileg tn¢ eykukAomaidelag Wikipedia, n Stadikaoio autnh

yivetal e€alpeTikd amAn.

Yotepa amo v afloAdynon Twv amoTEAECUATWY TNG BEUATIKAC KaTnyoplomoinong,
OUYKplvovTag Ta pe ta Bgpata ou Sivovtal amo toug eBeAovieg, 10 97% twv oeAidwy
TIou Yapaktnpilovral Bepatikd anod Tov aAyoplOpo, KaTnyopLomoL|OnkKe CwoTa KoL To
3% AavBaopéva (Mivakag 17). Etol, daivetal mwc n npotewvopevn pebodoloyia sivat

amoS0TIKN KO KATA TNV Bepatiki Katnyoplomoinon.

TruePositive 97%
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(AAnBwc¢ Jetika)
FalsePositive
(Wevbwe Jetikar) 3%

Nivakag 17: ASLoAOynon amoTeAeoUATWY BEUATIKAG KOTNYOPLOTIOINGNG

Emopévwg, ouvoAlka n pebodoloyia mou mMpoTeiveTal O0TO TAQICLO TNG TTAPOUCAC
SatpBng yia tnv moAudidotatn katnyoplomoinon twv oeAidwyv dtadiktiou, kpivetat

LKAVOTIOLNTLKA OITOSOTLKA.

5.5. Suykpltikt) MeAétn

Je mponyoupevn Evotnta (5.2. Mepwypadr Mewpopatikic Aokiuig) meplypadetal n
TLELPOLLOTLKE) SOKLLL TIOU TIPAY LATOTIOLELTOL VLA TOV EAEYXO TNG OTTOTEAECHATIKOTNTAC
¢ pebodoloyiag mou oxedlaletal Kol TPOTEIVETAL OTO TMAQICLO TNG Mapouoag
SLaTpBAG. ZupmMAnpwHATKA o autr TN Sladikaoia, ekteAeltal akoOpa Kia, KOTA TNV
omola Kkatnyoplomoleital to (6o olvolo oeAidwv cUpdwva e €vav QMO TOUG
Baowkoug aAyoplBuoug katnyoplomoinong. Me autdv Ttov Tpodmo, OSivetal n
duvatdétnta ywl TNV TPAYUATOTOINON €VOG  OUYKPLTLKOU  €A€éyXou  TNG
QMOTEAECUATIKOTNTAC TNG TPOTELWVOUEVNG HeBoSoAoyiag. ZUYKEKPLUEVA, OTO MAALOLO
autng ¢ Stadkaoiag, uoBetolpe €vav k-NN aAyoplBuo, o omoiog eival o o
OVAYVWPLOUEVOG KOL EUPEWG XPNOLLOTIOLOUEVOG OAYOPLOOC OTO EPELVNTIKO Ttedio

NG Katnyoplomoinong debopévwv.

MNapadoolakad, €vag k-NN alyoplOuog otnpiletal otnv apxni Twv TANCLECTEPWV
Yewrovwy. Ev ouvtopuia, oupdwva pe tn Asttoupyia evog k-NN adyopiBuou, apxika
eTUAEYovVTaL Ol k MANCLECTEPOL YEITOVEG TTOU amoTteAoUV To Selypa ekmaibevong, Kal
oTn OUVEXELD TPOPAEMEL TNV Katnyopia ekelvn amd to Seiypa epappoyns HE TN
HEYAAUTEPN TAEN HETALL TWV MANCLECTEPWVY KATNYOPLWV aro To delypa eknaibeuongc.
O k-NN aAyopiBpog umoloyilel tTnv amootacn Hetaty kabe delypatog ekmaibevong

kal Selypatog edbappoyng, kat emotpédel ta k mAnoléotepa delypata [86].

Ma tnv epoappoyr tou k-NN aAdyopiBpuou, xpeltaletal va eTUAEYEL N KATAAANAN TLUH TOU
napayovta k, kaBw¢ o Babuog emtuyiag Tng KatnyopLlomoinong e€aptatal o€ Peyalo

BaBuo amd aut) TNV TWA. YMAPXOUV OPKETOL TPOTMOL TIOU HIMOpPoUV v
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xpnotpomnotnfouv yla oplotel N TR Tou kK, HE amAoUOTEPO OAWV EKElVOV OTIOU O
oAyopLOuog dokipaletal apkeTéC GopEG e SLadOPETIKEC TIUEC k, KATAARyovTaG £TOL
o€ ekelvn mou elvatl mo Kat@AAnAn. MapoAo mou o k-NN aAyoplBuog €xeL To
HELOVEKTNUO OTL n amdédoor Tou eival XOpNnAr, XPNOLUOTOLETAL EUPEWC OTNV
KQTNYOPLOTIOLNON KEWWEVWY, XAPN oTtnv amoAutn eEaptnor Tou amod 1o Selypa

ekmaidevong kat to delypa epapuoyng [33].

EruAéyetal n oUyKpLON TNG AMOTEAECUATIKOTNTOG TOU TIPOTELVOUEVOU aAyopiBuou Ue
autni tou k-NN alAyopiBuou, kabwg mapouactdlouv kowvad Baoikd xapaktnplotikd. O
aAyOpLOUOG KatnyopLomoinong mou oxeSLA{OUE KL TIPOTEIVOUE OTO TAALOLO QUTHG
™¢ StatpLPBng, elval ypapikog, onwce kat o k-NN aAyoplBuog. Emiong, eivat kot ot U0
amAol otnv edappoyn Toug Kal amodidouv pia katnyopia oe KABE avTKEipEVO-
6ebopévo mpog katnyoplomoinon. Mapola autd, €xouv Kat pia Baoikn Stadopad. O k-
NN aAyoplbuog eival évag alyoplBuog UnXavikng nabnong, kat apa amottel paon
«ekmaildeuongy, EVw O TPOTELVOUEVOG O auTh TN Slatplpr) Asltoupyel xwpig €xel
niponynBet paon eknaidbevonc. Mpokelpévou va e€aleldpBel 0 avtiKTUTIOE AUTAC TNG
Sladopag, divoupe oto k T pkpoTEPN Suvatn Tn (k=3) petafy autwv mou BAaocel
BBAloypadiag eivat ot davikég [27] [89]. Me autdv tov Tpomo, Snuloupyouvtal
TapOUOLEC ouVONKeG Asttoupyiag, kavovtag koL tov k-NN adyoplBuo va Asttoupyel o
TIPAYUATIKO XpOvo. Me aAAa AoyLa, adrivetal o k-NN aAyoplBuog va AettoupynosL Ue
NV UKpoTEPOU duvatou Babuou ekmaibeuon, TPOKELUEVOU TA ATIOTEAECUATA TOU VA
elval ouykplolo PE QUTA TOU TIPOTEWVOUEVOU OAyopiOpou. ZUUMANPWUOTIKA, Ta
nelpopatika dedopéva (oeAideg mpog katnyoplomoinon) ival ta bl kat otig dvo
TIEPLUTTWOELG. MIAWVTOG TILO CUYKEKPLUEVA yLa TNV Ttepimtwon tou k-NN aAyopiBuou,
0 aAyoplBpog ekmatbevetal pe Paon TIC BepatikéC Katnyopiec twv 3 TO

QVTUTPOOWTEUTIKWYV oeAibwv Stadiktiou kaBe katnyopiag.

T€Aog, xpelaletal va SLEUKPLVIOTEL TWE N TApOUCa CUYKPLTLKN LEAETN adopa LOVO TN
Bepatikn Kotnyoplomoinon, adou auTO Elval KAl TO LOVO KOUMATL TNG TIPOTEVOUEVNG
pnebodoloylag mou Ta AMOTEAECUATA TOU UTTOPOUV VA CUYKPLOOUV HE QUTA HLOC
GAANG. Itnv emopevn Evotnta, 5.6. AMOTEAEOUOTO OUYKPLTIKAG TELPAUOTIKAG WENETNG,

mapouotalovtol aVAAUTIKA KOL OCUYKPLTIKA Ta amoTeAéopata tTnG OguatTikAg
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Katnyoplomoilonong twv oeAlbwv Tou amoteAoUV TO OUVOAO TWV TIELPAUATIKWY
6ebopévwy, akoAouBwvtog T PripaTa TOU TPOTEWVOPEVOU aAyoplOpou  Kal

aglomolwvtag Tov k-nn aAyopLouo.

5.6. ATTOTEALOUATA GUYKPLTIKNG TELPAUATIKNG LEAETTGC

Onwg ¢aivetat avalutikd ot Evotnteg 5.3. Melpapatikd Amotehéopata Kal 5.4.
MeTpikég ASLOAGYNONG, O TIPOTELVOUEVOC QAYOPLOOC KATAPEPVEL VAL KATNYOPLOTIOLOEL
T0 94% TwVv oeAidwv UTO enefepyaaia, K Twv omoilwv to 95% KatnyoplomoLouvTaL
otn owotn katnyopla. Tnv (Sta otyun, o aAyoplOuog k-NN koatadépvel va
katnyoplomotost to 80% Twv (Slwv oeAibwv umo eneepyaaia, ek Twv omoiwv to 97%
KOTNYOPLOTIOLOUVTOL OTN OWOTH KATnyopia. EKTILWVTAC CUVOALKA T amoTeEAEoUAT
TNG CUYKPLTLIKAG UEAETNG, dpailveTal MwG 0 MPOTEWVOUEVOC alyopLlOpog €XEL avaloyn
amodoon He €vav TUTILKO OAyOoplOUO Katnyoplomoinong. 2Toug TIVAKEG Tou
akoAouBouv, Mivakag 18 kat Nivakag 19, mapouolalovtal avaAUTIKA TO ATOTEAECUATA
NG TNG BEUATIKAG KATNYOPLOTIOINGNG TOU TIPOTEVOUEVOU OAYOPLOOU GUYKPLTIKA UE

auTta tou k-NN.

Nocootd oeAibwv

ava Katnyopia
oupdwva pe tov
aAyopiOuo k-NN

Noocooto ceAibwv ava
Katnyopigg Katnyopia cuudpwva
UE ToV aAyoplBuo

culture and the arts 25.20% 9.00%
society and social sciences 20.00% 23.00%
people and self 12.00% 16.20%
Zif:nngogy and applied 10.00% 11.00%
health and fitness 7.30% 8.50%
human activities 5.30% 8.50%
mathematics and logic 4.70% 5.40%
general reference 4.60% 7.90%
natural and physical sciences 4.10% 4.90%
geography and places 2.20% 1.80%
history and events 2.20% 1.80%
philosophy and thinking 2.00% 1.80%
religion and belief systems 0.40% 0.20%

Nivakag 18: SuykpLTIKA tapouciaon amoteAeoUATWY BePATIKAG KaThyopLlomoinong
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AANOw¢ BsTikd AANOw¢ BsTIKG

Katnyopieg (true positive) (true positive)

(oAy6pibpog) (k-NN)
culture and the arts 100% 100%
society and social sciences 95.74% 97.82%
people and self 96.15% 96.80%
zec*gnncc;logy and applied 95.65% 100%
health and fitness 100% 100%
human activities 85.71% 94.11%
mathematics and logic 100% 90.90%
general reference 100% 87.50%
natural and physical sciences 88.88% 100%
geography and places 80% 100%
history and events 80% 100%
philosophy and thinking 100% 100%
religion and belief systems 100% 50%
Average 94% 94%

Nivakag 19: JuykpLTikh Tapouciacn afloAdynong amoTteAECUATWY BEUATIKNAG KATNyopLomoinong

MeAetwvtag tov Nivakog 18, mopatnpeital OTL TO MOCO0O0TO Twv oeAidwv Tou
anodibovtal oe kABe KaTnyopia amd TOV MPOTEWVOUEVO AAYOpLOUO KOl aUTO Twv
oeAidwv mou amobdidovtat amd tov k-NN eival moAU kovtd Hetafl TOUG, OTLC
TIEPLOCOTEPEC TWV TIEPUTTWOEWV. QOTOCO, apATNPELTAL KA AfloonUELWTN AOKALON
otnv Katnyopla culture and arts, 6mou o k-NN amobidet atobnta Atyotepeg. AuTo sival
KATL OVOUEVOUEVO, 0dOU TIPOKELTOL Yylo TNV KOTNyopia TIOU OUYKEVIPWVEL TIG
TIEPLOCOTEPEC 0eAIdeC amod to Selypo dedopévwy evw n TLUA TOU k glval n HkpoTtepn

arobeKTr, OMwG £XeL NON €€nynBel vwpltepa.

MNapatnpwvtog Tov Mivakag 19, yivetat davepd mMwg, KATA HECO OpPO, N CUVOALKN
anodoon twv duo alyopiBuwv katnyoplomoinong eival dla mapd TG EMUEPOUC
Sladpopormnowoets. To yeyovog autod sival afloonueiwto, adou eival Kal autod Tou
Olvel emuumAéov afla otnv mpotewvopevn pebodoloyia. Autd mou KAVEL OUWG TOV
OAYOpPLOUO pag va Eexwpllel aKOUA KOL OE QUTA TNV TEPLTTTWOT, £lval To yeyovog OtL
Oev ypelaletal ekmaidevon kal KatadpEPVEL va QVTILETWITIOEL TN Suvaulkny ¢uon Twv
6ebopévwy. Ta U0 AUTA XOPAKTNPLOTIKA €lval onuOVTIKA TIAEovekTAuata, odou
XAPN OTO MPWTO EEOLKOVOUELTAL XPOVOC KAl XAPn 0TO SEUTEPO N KATNYOpPLOTIOLNGN TWV

6ebopévwy emukalpomoleital 6mou kat otav xpelaletal. H e€olkovounon xpovou
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odeiletal 0To YEYOVOC OTL SV amalteital paon ekmaideuong, Apo OUTE CUYKEVTPWON
kat enefepyooia Oebopévwv  ekmaideuong, KoL TO  AMOTEAEOMOTA  TNG

Katnyoplomoinong Sivovrat ansuBeiag, xwpig va xpeltalovral EMUTAEOV TOPOL.

e KAOe mepilmTwon, XPELAlETAL VA TOVIOTEL MWCE N TAPATAVW EKTiUNON Ogv €XeL
KaBoALKn LoxUL oUTe elval avefaptntn amnod mMopapéTpoud. KL auto yati n anodoon tng
TPOTELVOUEVNG HeBoSoAoylog ouvdéetal Appnkta HE TO OUVOAO Oebopévwv
edappoyng Kot Sev UMopel va YeVIKEUTEL WG amoAuTto yeyovog. Napadoolakd, autd
TIOU £lval yvwoTo, elval TG £VAC KATNYOPLOTIOLNTN G LNXAVIKAG LABnong mapouaotalet
pLa T otaBepn cuePLPOPA KOL TA ATTOTEAECUATA TOU UItopouV va tpoBAedBouy,

6lwg OTav Tou mapEXeTaL Eva TTOAU KaAO delypa ekmaibeuonc.
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KE®AAAIO 6: ZUPUTIEPACHATA

6.1. Amotipnomn tov 'Epyov

H mapoloa Statplfr mpaylateUeTal TNV OUTOUATONMOLNUEVN Kol TtoAudldotatn
Katnyoplomoinon twv Suvopkwyv Sedouévwy, LE OTOXO TNV ANMOTEAECUATIKOTEPN
Slaxeiplon Kal avaktnorn toug. AMOTEAECHA TNG EPEUVNTIKNAG MOG UEAETNG, €lval O
oxedlaouog tng mpotelvopevng pebodoloyiag, tnv omola Kal EpopUOCAUE, WOTE va
elvat duvatn n aflohoynon t¢. To Evauoua yla TNV EPEUVVNTIKN MEAETN AUTOU TOU
{nTAHatog, oAAG Kol yla TNV €MAOYN TWV BACLKWY XOPAKTNPLOTIKWY TNE TTPOTUTING
puebodoloylag mou npoteivoupe, eivat Vo adlapdlopnTnteg dtamotwoelg. O Oykog
™¢ mAnpodopiag mou dtatiBetal StadIkTuaKwS, o€ CUVOUACUO UE TNV MOKIAOHopdia
NG B€TouV OAoéva Kol HeYAAUTEPEG TIPOKANCELG OTO {TNHA TNG AUTOUATOTOLNUEVNG
Slaxeiplong tng, kal n Suvaulkotnta, Tou xapaktnpilel tnv mAnpodopia auty,
ETUPBANAEL TOV OUVUTIOAOYLOMO ETUMAEOV TAPOMETPWVY. Agdopévou ouTOU TOU
mAatoiou, n mpotewvopevn peBodoloyia EMISLWKEL VO KOTNYOPLOTIOLCEL E TPOTIO
noAudiaoctarto, dnAadn téoco Baocel meplexopévou 600 Kot Baoel Soung, dedopéva

Suvapikad, Aappavovtag unmoyn tov Babuo kat tov pubuod allaynig Toug.

Jto mpwto Keddlalo NG mMapoloOG E£PyAciog TMOAPOUCLALETAL QVAAUTIKA TO
OVTIKELUEVO UEAETNG, OMWE AUTO cuVOWITETAL TIO TIAVW. ZUUTTANPWHATIKA, YivETal
AOyo¢ yla TN ouvelodhopd TNG EPEUVNTIKAG MAG HEAETNG, KABWC Kal QVOAUTIKN
napouaoiaon tng Soung tng ev Adyw SlatpBng. Zta emopeva Suo KeddAata (Kepaiato
2 & 3) yivetal ektevng avadopd oto Bswpntikd umoBabpo mMou TAALCLWVEL TN
pneBodoloyla pag. Zuykekplpuéva, oto KepaAalo 2 yivetal EMOKOTNON TWV TEXVIKWY
KaTtnyoplomoinong, he Baaon tn ouyxpovn oxeTikn apBpoypadia, evw oto Kedpdaato 3

napouaotalovtol Ta BaoKA XOPAKTNPLOTLKA Kal OL LBLaLTEPOTNTES TOu AladiKTUOU.

Y10 Kedpalalo 4 mapouaotdletol avaluTika n mpotewvopevn MeBodoloyia, n omoia
OAOKANPWVETAL HEOA ATIO TPELG EEXWPLOTOUC KAl AUTOTEAELG adyopiBuoug, oL omoiol
UITOPOUV VA AELTOUPYHOOUV HE TPOTIO avefApTNTO, OAAA KOl CUUTIANPWUATIKO. AdoU

yivetal elwoaywyr) otnv mpotewvopevn pebodoloyia kal mapouctdletol n YeVIKA
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OPXLTEKTOVLKA TNG, To KepaAalo cuvexilel He TNV AVOAUTIKN TEPLYpadr TWV TPLWV
oAyopiBuwv mou tnv anaptilouv. O MpwTog aAyoplBuog, auvtog tng MoAudidotatng
Katnyoplomoinong ZeAibwv AlaSikTtUou, afLoToLWVTAS CUYKEKPLUEVA SOULKA KL GUV-
KELUEVLKA OTOLXELO TWV OEASWYV, Katnyoplomolel Tig oeAideg pe Baon t doun KAI To
B€pa NG KABeULAG. H emAoyr) Twv OTOXELWV auTwV €yLve He Baon tn BLBAloypadia
KOl TIG OIKEC MG TELPAMATIKEG OOKLUEG. O Seltepog alyoplBuog, AAyoplBuog
Enavakatnyoplonoinong ZeAidwv Aladiktuou, gival o aAyoplBuog nou, €stalovrag
TIG (61eq 0eAldeg 0 SUO SLOUPOPETIKEG XPOVIKEG OTIYUEG WG TIPOG Ta (Slat SOULKA Kal
OUV-KELUEVIKA OTOLXELO LE TOV TIPWTO aAyopLBuo, evtomilel TiG oeAideg mou aAagay,
TOV TPOMOo mou auteg alafav (Soutka n/kat Bepatika). Etol, Eexwpilel ekeiveg mou
XPELAIOVTOL EMAVOKATNYOPLOTIONON, KAl TG OTEAVEL va EMOVAKATNYOPLOTOINBoUv
oto avrtiotolyo Prua tou AAyopiBuou 1. O Ttpitog aAyoplBuog, AAyoplOuOg
BeAtwotonoinong Emavakatnyoplomoinong XeAidwv Awadiktvou pe Baon 1N
Tuxvotnta AA\ayng, €pxetal va PBeAtiwoesl tv andédoon Ttou aAyopibuou 2,
umoAoyilovtac Tov puBud aAlayng Twv oeAibwv uTtd enefepyaocio, wWote va eTINEEEL
KOl vo. OTEIAEL oTOV aAyoplBuo 2 ekeiveg povo tig oelideg mou eudavilouv pubuo
oAAQyNnG TETOLO TIOU ETUTPEMEL TNV E€MAvVOKATNyoplomoinor touc. KAeivovtag To

Kedalaio 4, yivetal cuvoPn tng MeBodoAoylag.

1o emopevo kepahalo, Kepahaio 5, otdxog eival n mepapatiky afloAdynon tng
npotewvopevng pebodoloyiag. MNa To OKOMO QUTO, TMOPOUCLATETAL AVOAUTIKA N
Sladkaoia tNG MEPAUATIKAC edappoync Tng MeBodoloyilag pag, Katd tnv omolia,
g€xovtog otn Stabeon pag éva tuxaio ouvolo oeAibwv dladiktuou, epopudoapE TV
npotelvopevn peBodoloyia akohovBwvtag éva pog éva ta Bripata mou opilovrtat
pHEoa amnod Toug aAyopiBuouc. Itn ouveéxela, mapouaolalovtal oL LETPLKEG aELOAOYNONC
oAyopiBuwv mou alomoloape oto MAALCLO TNG EPYACLag Hag, KABwWE KoL avaAuTIKA

TO OMMOTEALCMATA TIOU ELXOME MO QUTEC, OAANA Kol amd TNV TEPAUATIK HOC

ebappoyn.
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6.2. TupuTEPpACHAT

210 mAaiolo tng napovoag StatplBng, mapouaotdalouvpe pla potunn pebodoloyia yia
Vv nmoAudilaotatn katnyoplonoinon tTwv oeAidwv dladiktuou, Aappavovtag umoyn
Tov Babud kot tov pubud allayng toug. Méoa amd TOUG TPELG EEXWPLOTOUG
neplypadkols aAyopibuoug mou mapouaotdloupe, ypopuévoug o PeudoyAwooa,
opilovtal AeMTOUEPWG T Bripata Kal ol SLadSLlKAcleG yla TNV Katnyoplomoinon Twy

Stadiktuakwyv oeAibwyv Baocel Soung kat BEpartog.

MPWTAPXIKO HOC HEANUA €lval n evOeAeXNC UEAETN TIPONYOUUEVWVY EPEUVNTIKWV
£PYACLWV, TIOU TIPOYHATEVUOVTAL TOCO TO {ATNHA TNG KATNYOPLOTIOLNONG KELUEVWY OO
Kal tng Wlaitepng puong twv oeAidwv Stadiktuou, KABWE Kal To oAogva Kal TLo
aImaLTNTKO {NTNUA TNG dlaxeiplong Twv teAeutaiwv. H epeuvnTikn pog SOUAELd pAG
08nyel 0To va KAVOUHE SIKEC oG OKEPELS yUPW aTtd To ITNHA TNG KATNYOPLOTOiNong
Suvaplkwyv debopévwy, Pe anmotéAeopa to oxedlaopd tng Mpotunng pebodoloyiag
Tou Tpoteivoupe. MapdAAnAa, aLTLOAOYWVTAC TIG OXESLAOTIKEG MOG AMOPATELS YL
KABe Bripo EEXwPLOTA, KOl OTOLXELOBETWVTAG TN CUANOYLOTIKY) HOC TIOPELA yLa ToV
0PLOMO TOU KaBeVOC amod autd, KAvou e tn peBodoloyia pag tekpnplwpévn. TEAOG,
HEOQ QTO TNV TELPOAMATIKA €dOpPHOY OE MPAYHATIKO cUVoAo dedopévwy, n omola
pog Oivel amoteAéopara Tmou aflodoyoUpe PBAOEL KABLEPWUEVWVY UETPLKWY,
arobelkvUOUHE TtwG N peBodoloyia pag eivat opbn. Zuunepacuatika, n pebodoloyia
TIOU TIPOTEIVOUHE KaTAPEPVEL va oUVOUACEL SLadOPETIKEG TEXVLKEG KOl EPYAAELD Ao

SladopeTikoUG TopELg, T omola SOUAEUOUV CUVOUAOTIKA KOl UTIO TIPOUTTIOBEDELG.

Qg npoc tnv cuvelodopd tne, N MPoTelvopevn peBodoloyia amotelel mpdtoon yla To
ouvurtoAoylopd €fioou SOULKWV KOl OUV-KELUEVIKWY OTOLXElwV Twv OeAibwv
SLadkTUOoU, HE OTOXO TNV TANPECTEPN KATNYOPLOTIOLNOT) TOUG, YEYOVOC TTOU UIOpPEL val
KAVEL ATOTEAECUATIKOTEPN Kal TN Sdtadlkaoia avaktnong TouG. ZUUMANPWHOTLKA, N
pneBodoroyia pag AapPavel vmoyn tn Suvapkotnta Twv Sedopévwv autwy,
TPOPBAETOVTAC KOL LKOWVOTIOLWVTAG TNV AVAYKN Yla EMAVAKTNYOPLOTIONCH TOUG OF
TIEPUTTWOELC TIOU KplveTtal amapaitnto, Sedopévou tou Babuol allaync touc. TEAOC,

mapatnpwvTog Tig (bleg oeAideg o mepLodikn Baon, n omola MPOKUTITEL LEoa amnod TV
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TapPOTAPNON TNG OUMUTEPLPOPAG TwWV BV Twv oeAidwy, n pebBodoloyia pog
KaTapEPVEL VA QVTLUETWTILOEL TOV ampoBAento puBud aAlayng Twv SLadIKTUAKWY
6ebopévwy. AKOHA €va XOPAKTNPLOTIKO TNG peBodoloylag pag, Tou TNV KAVEL
EexwpPLOTA KaL EVIOXVUEL TNV SUVAULKH TN, €lval To yeyovog OTL umopet va aAAalel, Kal
apa va pnopei va Bpet ebappoyn kat og AAAa Suvapikng puong Sedopéva mAnv Twv
Stadiktuakwy. Mo mapAadelypa, KAVOVTOG TIG OmapaitnTeG TMAPAUETPOTOLNOEL, N
peBodoloyla pag Oa pmopouoe va edappootel 0 €va OUVOAO LATPLKWV
YVWUATEUOEWY €VOG VOOOKOUEIOU, TIOU €UMAOUTI(ETAL OUVEXWG, E OKOTO TNV
KOTNYOPLOTIOLNON TWV CUUMTWHATWY TIoU Ttapouctalel kaBe aobevrg, wote va eivat
€UKOAQ QVAKTAOLUN N TANPOdOPLO OXETLKA LIE TIG ACOEVELEG TTOU QLUTA CUVEEOVTAL KOl
To avtiotpodo. O AOyog Tou eUELG ETUAEYOUUE va TNV SLAUOPPWOOULE ETOL, WOTE VA
umnopel va epapuootel oe Sladiktuakd SeSouEva TAVW OTA OTOLA KAVOUUE KOl TNV
TIELPOUATIKA HOC edapuoyn, €lval To yeyovog OTL €lval dpeoca PooBAclud, eVw
SlatiBevral «eAeUBepar» KAl SEV UTTOKELVTAL OTOV KAVOVLIOUO IPOOTACLOG TTPOCWITKWY

SebopéEVwv.

H amodoon tng mpotewvopevng pebodoloylag kplvetal apketd KaArn, pe Baon ta
OTTOTEAECLLOTO TIOU TIAPVOUHE QO TNV TELPAUATIKI TNG edappoyr O€ £€va cUVOAO
2.330 tuxaiwv oeAibwv Sladlktuou. ZUYKEKPLUEVA, KATA TNV EbappOoyr TOU TPWTOU
oAyopiBuou (aAyoplBuog moAudiaotatng Katnyoplomoinong), o aAyoplOudg pog
Katddepe va KatnyopLomolnoeL To 88% twv oeAidwv wg tpog tn doun Toug, Kal To
96.80% wc¢ mpog to BEpa Tous. MdaAlota, n «Babutepn» SoULKA Katnyoplomoinon, Ue
6eb6opévo tov TUTo Twv oeAibwy, NTav 100% anoteAeoUATIKN Kal €ixe 84% emituyia
Katd HEco Opo. MapdAAnAa, oto mAaiclo TG Bepatikng Katnyoplomoinong, o
T(POTELVOUEVOG aAyOpLOUOC Katnyoplomolel Bepatikd to 96.80% twv oeAidwy, Kot amo
aUTEG To 83.88% nén amd 1o mpwto PAua. Emiong, pe tn BorBela tou aAyopibuou
gMavakatnyoplonoinong, o omoiog, oto TMAAICLO TNG TMELPAMATIKAG HOC OOKLUNG
evtomilel alayn oto 56% twv oeAidwv wg tpog tn dopn kat 0to 10% Twv oeAldwV wg
TpoG to Bépa, afloAdynos mMwe TEAKWES HOVO To 5% kot 4% avtiotolya xpelalstal
enavakatnyoplomnoinon. H andédoon autou tou aAyopiBuou, emiong Kplvetal apkeTa
KaAn, HE PBAaon NG HETPKEG afloAoynong, YeEYovOG TOU amodelKVUEL OTL N

npotewvopevn pebodoloyia katadEpvel va OVTLUETWIOEL TN SUVAUIKOTNTA TWV
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6ebopévwyv umo emnefepyacia. TEAOG, HEAETWVTOG TA OMOTEAECHOTO QATMO TNV
epapuoyn) tou AAyopiBuou 3, ocvudwva pe ta omola to 42% Twv OeAibwv
napouotalouv alhayn (Soukad /Kot BEPATIKA), O XPOVIKA SLOOTUATO TETOLA TIOU
UTTAPXEL vonua va yivel €leyxo¢ tou BaBuou aAlayng toug, daivetal mwe n
puebBodoloyla mou mpoteiveTal KATAPEPVEL VO OVTLLETWIIIOEL KaL TOV ampoBAento

pubuo aAlayng twv OSeSopéVWV TIOU HEAETWVTIAL OTO TAAIOLO TNG MOPOUCAS

StatpPpng.

6.3 MeAAovtikéc KatevOuivoelg

Itnv nmapouvoa dlatplpr, napouactaletal plo mpotunn pebodoloyia moAudidotatng
katnyoplomoinong oeAidwv dtadiktuou, Aappavovtag untoPn toco t Sour) 660 Kal
TO TEPlEXOUEVO Twv TeAeutaiwv. MapdAAnAa, n mpotewouevn pebodoloyia,
6ebopévng NG Suvaulkng dpuong Twv TeAsuTaiwy, KATAPEPVEL VA AVTLLETWTILOEL TO

YEYOVOG OTL Ta SeSopéva alAlouv Pe ampOBAENTO TPOTO Kal puBUO.

To BaoIkA XapOKTNPLOTLKA TNG POTELVOUEVNC LeBodohoyiag eival Tpia:
e Jtnpiletal 1600 0t SOULKA OO0 KOl OE OUV-KELUEVIKA OTOLXElQ, WOTE va
emutevyBel pla StadopeTikn Kat TANPESTEPN KATnyoplomoinaon.
e AviyveUel Kal aflohoyel To SUVAULKO XopakThpa Twv SE60UEVWY, UE OKOTIO
TNV EMOVAKATNYOPLOTIOINOT TOUG O€ TIEPUTTWOELS TIOU KPIVETAL amapaitnto,

KOl OTTO TIoLo onUElo.

e Avtipetwrilel Tov anpoBAento pubuo alhayng twv Sedopévwy.

Qotooo, onwaodnmote undpxouv meplBwpla BeAtiwong, emUTAéoV MOPAUETPOL vVa
geheyxBouv yla tnv afloAoynon tng, evw Ba pmopouoe va anoteAéoel Kal adpetnpla

YLOL TIEPALTEPW UEAETN KL EPELVAL.

Avadoplkd pe TIg BeATIwoEeLg Tou Ba pmopoucav va yivouv, Kal TILlo CUYKEKPLUEVA
OXETIKA pe Ttov AAyoplBupo 1 (AAyoplBuoc MoAudidotatng Katnyoplomoinong), to
KOMMATL TNG SOUKAG Katnyoplomoinong Oa upmopovoe va BeAtwwbBel pe tnv
alomoinon twv html elements amnod to sourceCode 1} To viewSource Twv GeASWY,

TIPOOTIEPVWVTAG TIC SladopéC ouvtalng mMou UTAPXOUV HETAEU Twv Sedopévwy
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Sladiktvou. Katl tétolo Ba pmopolos (OWC vo CUVTOUEUOEL T BAMOTA TOCO TNG
SOULKAC 000 Kal TNG BEUATLKAC KATNYOPLOTIOLNONG N KL VA TA EVIOXUEL/CUUITANPWVEL.
Mo mapadelypa, péoa amno tov html kwdika tng oeAidag, Ba pmopolos KAMOLOG va
evtorilel kal 6pou¢ S1adpaacng mou oto ocwua TnG oeAidag dev €xouv tn popdn AEENg,

aAAQ €lkOVAG 1 cupBoAovu.

Emiong, oTIC MEPUTTWOELG OTIOU, KATA TOV EAEyX0 Suvaplkotntog oeAibwyv dtadpaong
evtomnilovtal véoL 0poL S1adpaong, Ba umopoloe va YIVETOL QUTOUATN ELOAYWYI TOUG
OTO OXETIKO TIvaKa, WOTE KAl 0 (610¢ var eumAouTileTaL OUVEXWCE, KAl TO KTTOCOOTO»
oAAaynG va unv ennpedletal anod auto. Etol, wg otolxeio alayng Oa kataypdadetat
Hovo n epdavion/e€adavion opwv SLadpacng amod Tn oKOMLA TOU «UTIApxouv/Sev
UTIAPXOUV», Kol OXL amd Tn OKOTILA Tou OTL autol umopel va aAhagav n va auéo-
HELWONKav. Mg ToV TPOTIO AUTO, YIVETOL AKOUA TILO OTOXEUUEVOC O UTTOAOYLOMOC TOU

BaBuoL alAayng pag tétolag oeAidac.

MoAU BonBntikd Ba Rtav va dnuoupynbel éva epyaleio umtoAoyLlopoU tng avaloyiag
KELWEVOU/(uTtep)ouvEETUWY TwV oeAidwy Tou va adopd Eekabapa Kol ArMOKAELOTIKA
HOVO TO KUPLWG owHa TwV TEAsUTALWY, XWPLG va urtoAoyilel Toug (utep)ouVOETIOUC
OTLG MAEUPLKEG OTNAEC. AuTo Ba pmopouloe va BonBrioel otov KAAUTEPO SLOXWPLOUO

TwV oeAidwv mAonynong amnod g mANPodOPLAKEG.

IXETIKA U TN Bepatiki Katnyoplomoinon, auth Ba unopouoe va BeAtiwOel péoa amno
v aflomoinon pag Ae€lkoypadikig ovtohoyiog i evog Bnoaupol, WOTe va givat
duvatn n avabeon evog kablepwpévou BEpatog os kaBe oeAiba. Me autov Tov TPOTO,
Ba evronilovtal evkoAa Kal ypriyopa oeAideg iSlag Bepatodoyiag. Me aAla Adyla,
Xwplg va amoteAel 0TOX0 N LlEpapxLKn Katnyoplomoinon Twv oeAibwy, Ba pnopovoav

va aflomotnBolv oL LEpapXLeG yLa TOV EVIOTILOUO €VOC KaBlepwpévou BEpatoc.

ErmumAéov, evw oto mAaiolo tn¢g mpotelvopevng peBodoloylag, kat ylo tn Bepatikn
Katnyoplomoinon aflomolouvtal Kot oL cuxvotepa epdavilopeveg Aé€sic-kAeldla oto
TLEPLEXOUEVO HLag oeAidag (e€alpwvtag dpBpa, CUVOETOUG KaL TEPUATLKEG AEEELG), Bat

UMOpoUOE EVAANAKTLKA VO 0ELOTIOLOEL KATIOLOG TLG TIPWTEG AEEELG TOU KELUEVOU. AUTO,
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Ba pmopouoe va £xeL BAoN, KAl Vol ELVOL AVTUTPOCWTTEVUTIKA Tou Bépatog, dedopévou

OTL OL TIPWTEC TIPOTACELG EVOG KELUEVOU HAC ELOAYOUV O0TO BEpQL.

M aAAn kotevBuvon HeAAOVTIKAG €peuvag, He adetnpia tov AAyoplbuo 2
(AAy6pLBuog Emava-katnyoplomoinong), 6a pmopouoes va eival n aflomoinon twv
otolxelwv T™NG aMlayng tou PeyEBouG plog oeAldag Kol autol NG TeAsutaiag
EVNUEPWONG TNG, TPOG €vioxuong Tou eAéyxou Suvaplkotntag tng oeAidag. Xto
mAaiolo Tng mapovoag SlatpLPrg, Ta oTolxela auTtd SV UTIAPXOUV VLA OAEG TLG OEALSEG

n/kat Sev eival mavta eVEEIKTIKA yLa TO TEAIKO pag {NTOULEVO.

210 mAaiolo BeAtiwong tou idlou aAyopiBuou, onuacia Ba eixe oL oeAibeg mou
gudavilouv peyalo moocootd aldayng eneldn dev eival ma SLaB£oUEC, va Pmopouv
va anopovwBouyv, Kal va mavetal kaBe Swadikaoia. Etol, dev Ba otéAvovtal yla
gnavakatnyoplomnoinon eneldn eudavilouv peydlo moocootd alayng, Kat apa Oa

anogeuxBel dokomo «TpEfLo» Tou AAyopiBuou 2.

TéAog, €xovtag cav adetnpia tov AAlyoplBuo 3 (AAyoplBuog BeAtiotomoinong tng
Enavakatnyoplonoinong Bdaocel tou PuBuou AMayng twv XeAibwv), evliladépov
napouaotalel to evdexopevo va opilovtal ta Time intervals emavet£taong yla kAOe pia
oeAiba Eexwplotd (6ebopévng TnNG cupmepldopAg TNG KAL KATOTILV TTapaATAPNong) Kot
OxL va elval eviaia yla 0Aeg TG oeAidec. Etol, Ba 600¢el otn pebodoloyia emumAéov

guelia.

Mia akopn mtpokAnaon, mou adopd TNV MPOTEWVOUEVN HeBodoloyia GUVOALKA, elval n
Sokipun NG Kot og aAa ocUvola Ssdopévwy, peyahUTeEpa f/KOL TILO ETEPOYEVH. ITO
mAaiolo t™ng mapovoag epyaciag 60Onke €udacn oOTNV KAWOTOPIX KAl OTNV
QUITOTEAECATIKOTNTA TNE TIPOTELVOUEVNG HeBoboAoyiag, kal OxL oTo HéEyeBog Kal TV
Tow\opopdia Tou cuvolou Twv SeSopévwy TTAVW oTa omola Eyve n epappoyn TnG.
MNna auto 1o Aoyo amokAeicape e€apxng dedopéva pe emumAéov WoLaitepa Kot moLkiAa
XOPOAKTNPLOTIKA, OTIWC £lval Ta TOAUHEOIKA SeSopéva (multimedia) kol Ta KOWWVLKAG

Siktbwong (social).
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YuvduooTikA, oTto MAalolo HeANOVTIKAG Epeuvag, Oa pmopoloe va SnuoupynOel Eva
ouvolo debopévwy ekmaibeuong yla Toug adyopiBuoug, To omoio Ba mepAapBavel
QVTUTPOCWTIEVUTIKEG OEALSEC oo KABE Katnyopila, wote o aAyoplOuog va ekmaldeutel

oTa BooKA XOPAKTNPLOTIKA KABE Katnyopiag.

Itnv dla katevBbuvon, afla mepeTalpw £peuvag Kal HEAETNG €lval 0 EAeyXOC Kol n
afloAdynon TG amokplong tTwv aAyopiBuwv pag. Ito mAaiolo tng mapouoag
epyaoiag, 660nke €udaon kal Bacn otnv KaAn anodoon ToU KATNYOPLOTIOLNTH KoL N
ouXVOTNTA TIOU aUTOG Ba mpémel va «Tpéxe. EAEyxovtag Kol tnv TaxluTnTA TWV
oAyopiBuwv, Ba pmopovoav va mapBouv amoddocelg ya tn PeAtiwon tou. MNa
napadelypa, Ba BonBoluos oto va eMAEEEL KATTOLOC TOV TPOTIO WE TOV omoio Ba
unopouvoav va divovtat oplopéva Sedopéva eloodou, Ba BAEMape av n Alota e Toug
opouc Sladpaong eival kaAutepo va Sivovtal umo tn popdn mivaka 1 Paong
Sebopévwy. MapaAAnAa, €xeL onpacia va eAeyxBolv To eUPOG SIKTUOU KoL TIOPWV TTOU
xpelalovtal ot alyoplBuol yla va Asttoupyrioouv. Me dAha Adyla, €xeL onupacia o
XPOVOG TIOU amalTe(Tal yla TNV mpo-enefepyaoia Twv dedopévwy, Kat av ival duvatod

va ekteAeotolV mapaAAnAa ol Siepyacieg mou opilovtal £ToL oo Tov aAyopLouo.

TEAOG, Pl OKOUO TIAPAUETPOC TWV AYOpLOwWYV TTou KplveTal oKOTLUo va eAeyxBel kat
otn Sk pag mepintwon, lvat n moAumAokotntd toug. H afloAdynon tou otolyeiou
¢ moAumAokotntag, Ba pog Seifel moon pvAun amalteltal ywo TNV €KTEAEON
TAPAAANAWY ALTNUATWYV TIPOG SLadOPETIKES TINYEC 1/KAL YLOL TNV EKTEAECN EVOG KOLVOU

QUTAUATOC TTPOG SLOPOPETLKEG TINYEC.

OAokAnpwvovtag Tnv mapovoa Evotnta, Ba Atav mapdAewpn va pnv yivel avadopa
oto evladépov mou mapouactdlel n aglomoinon TnG MPoTevopuevng ueBodoloyiag kat
aMou eidoug Suvapika 6edopéva mAnv twv Sadiktuakwy. Mo mapadelyua,
evéladépov mapouotalel n mpooappoyn tne pebodoloyiag pac kat oe Sedopgva pLog

HEYAANG VOOOKOUELAKN G LovASag 1) evOC HeyaAou ekmaldeutikol dopéa.

Avtiotolyo evbladépov mapouaotdlel n aflomoinon Tou TPOTEWVOUEVOU aAyopiBuou
oTo MAaiolo tou evepyol apxeiou evog dnuoolou opyaviopol/dopéa, diwe tnv

TPEXOoUOA TEPLod0 ToU avamtUooeTaL Kot SLEUPUVETAL CUVEXWE TO e-governing. Mia
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AaAAn dlaotaon TNG MpoTelvopevnc peBodoloylag, Ba pumopoloe va §0Bsi péoa amno
v alomoinon tng otnv untnpeoia tou marketing kat tng dtapriuong, av Baciotel o
aut n enefepyacio TWV AyopaAOCTIKWY OUVNOELWV TWV KATAVOAWTWY TIOU
OUAAEYOVTOL LECW TWV KOPTWV-PEAOUC OE HEYAAOUG EUTIOPLKOUG OpiAoug. ATtd autn
TN oKOTILA, Ba €Aeye KATOLOG OTL N MPOTEWVOUEVN peBodoloyia Ba pnopoloe va Bpel

edappoyn kal oto mMAaiolo tou intranet.

Amo aAAn okomid, aAla e€ioou evlladEépouoa, Ba ntav n afloAdynon Tng anodoong
TwV aAyopiBuwv kot oe debopéva ypappéva oe AAeG YAwooeg. H mapovoa PeAETn
Baciotnke oe dedopéva ypapupéva otnv ayyAlkn yA\wooa, kabwg eival n yAwooa
avadopdg oe maykooplo eminedo. Qotoco, Sedopévou OTL OoTtO TAAIOLO TNG
npotewvopevng pebodoloyiag aflomololvral Asfikoypadikol mopol kol gpyaleia
enefepyaociag ¢uowkng YAwooog, €xel vonuo vo SOKLUAOTEL N TPOTELWVOUEVN

pneBodoloyia kal og Sedopéva AAAWY YAWCOWV.
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Napaptnua 1: Peudokwdikec adyopilOpwyv

TPOTELVOUEVNC pEB0SoAOYLaG

ALGORITHM 1: Multi-Dimensional Page Classification
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PROCEDURE 1: Structure-Based Classification

Phase 1: Page Type Recognition
Input: P, tokenizer, T(trans), Text-to-Link-Analyzer, (t)
for every P
look for t(trans) appearing as link
if any
tag P as P(transactional)
else
compute word tokens to links ratio (R)
ifR2t
tag P as P(informational)
else
tag P as P(navigational)
end
end
Output: P(transactional), P(navigational), P(informational)
Phase 2: Layered Page Classification Given the Type
Input: P(transactional), P(navigational), T(corr), T(payment) D(top), LinkC, (h)
for every P(transactional)
map P(transactional) to the Table(corr)
for every mapping found
count occurrences and tag P(transactional) with the category of max occurrence
else
look for t(payment) appearing as link
if t(payment) > 1
tag P(transactional) as “not-free”
else
tag P(transactional) as “free”
end
for every P(navigational) starting after “http(s)://”
count the number of “/” in url
if“/"2h
tag P(navigational) as “WebPage” and
set the number of “/” as depth value
end
else
tag P(navigational) as “HomePage” and
map the HomePage suffix to the D(top)
if there is a mapping
tag HomePage with the suffix meaning
end
else
validate url against LinkC
for every valid link
if internal
set the number of (/) as depth value
end
else
send P(navigational) to Procedurel
end
end

Output: P(transactional), P(navigational), P(informational)
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ALGORITHM 1: Multi-Dimensional Page Classification
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PROCEDURE 2: Content-Based Classification
Phase 1: Textual Elements Extraction
Input: P
foreach P
Search for anchor title in ur/
if any
tag as “P’s anchorTitle”
end
Else
search for title in text body
if any
tag as “P’s textTitle”
end
end
Output: P tagged with Textual elements
Phase 2: Theme Detection
Input: (P’s anchorTitle), (P’s textTitle), WebPage Word Counter, PoS-Tagger, Parser, WordNet, lemmatizer, (TF*IDF),
(n), WP contents, WP articles
for each P look for common terms between P’s anchorTitle and P’s textTitle
if found
use common terms as the thematic term(-s) to tag P and map thematic(s) term(s) to WP contents
for every mapping found
count occurrences and tag P with the category of max occurrence
end
else
search for WP article titled with the wider thematic term
map article’s categories to WP contents begging from the first one
stop when a mapping is found and tag P with the category
end
else
PoS-tag and lemmatize P’s text and extract the first n-appearing keywords
check for overlapping terms between P’s keywords and (P’s anchor title and P’s text title)
if found
use overlapping terms as the thematic term(-s) to tag P and map thematic(s) term(s) to WP contents
for every mapping found
count occurrences and tag P with the category of max occurrence
end
else
search for WP article titled with the wider thematic term
map article’s categories to WP contents begging from the first one
stop when a mapping is found and tag P with the category
end
else
map P’s first n-appearing keywords to WordNet and look for common senses between P’s keywords and (P’s
anchor title and P’s text title)
if found
use terms of common senses as the thematic term(-s) to tag P and map thematic(s) term(s) to WP
contents
for every mapping found
count occurrences and tag P with the category of max occurrence
end
else
search for WP article titled with the wider thematic term
map article’s categories to WP contents begging from the first one
stop when a mapping is found and tag P with the category
end
else
tag P as unknown category (Punknown)
end
end
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58 Output: Thematically classified P
59  Output: Multi-Dimensionally classified P
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ALGORITHM 2: Re-Classification based on Change Detection

1 Input: P(class, T), P'(unclass, T')

2 PROCEDURE 1: Re-Classification Decision based on Textual Changes
3 Input: (E(t) € P), (E(t) € P'), smlIrtMetric, (m), (z)

4 for each pair of (Pi € P(class,T), (P'i € P'(unclass, T'))

5 compute sim(Pi, P'i)

6 if sim(Pi, P'i)2m

7 tag P'i as thematically unchanged and classify P'i to the category of Pi
8 end

9 else

10 tag P'i as thematically changed and

11 compare (E(t) € P'i) with (E(t) € Pi)

12 count ((E(t) € P'i) # (E(t) € Pi))

13 if ((E(t) €P'i) # (E(t) €Pi)) <z

14 go to Algorithm2Procedure2

15 end

16 else

17 send P'i to Algorithm1Procedure2

18 end

19 end

20 Output: thematically unchanged pages P’ over time T’

21 Procedure2: Re-Classification Decision based on Structural Changes
22 Input: (E(s) € P), (E(s) € P'), smirtMetric, (z)

23 for each pair of (Pi € P(class,T), (P'i € P'(unclass, T')

24 compare (E(s) € Pi) with (E(s) € P’i) and

25 count ((E(s) € Pi) # (E(s) € P’i))

26 if ((E(s) € Pi) # (E(s) €P’i)) <z

27 tag P'i as structurally unchanged and classify P'i to the category of Pi
28 end

29 else

30 send P'i to Algorithm1Procedurel

31 end

32 Output: structurally unchanged pages P' over time T’

33 Output: P’(ReClass, T’), thematically unchanged pages P’ over time T', structurally unchanged pages P’ over time T'
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ALGORITHM 3: Optimized Re-Classification based on Change’s Frequency Detection

1

O 00 N O U A WN

I S e S e T
N o ubdhwN RO

Input: (P(class, T)), ((E(t) U E(s)) € P(class, T)), P' < (P'(re-class, T'), ((E(t) U E(s)) € P'(reClass,T')), MaxFreqChange,
MinFreqChange, Timer
when Algorithm 2 initializes, record Ts
for every pair of ((Pi € P(class, T), (P'i € P'(re-class, T'))
set Timer
while ((E(t) U E(s)) € Pi(class, T)) # ((E(t) U E(s)) € P'i(re-class, T')), record Ts
if Ts > MaxFreqChange
tag P'i as HighlyChanging Page and keep it in a secondary Index
end
else
if Ts < MinFreqChange
tag P'i as RarelyChanging Page and keep it in a secondary Index
end
else
tag P'i as RegularlyChanging Page and send it to Algorithm2
end
end
Output: Selection of Pages that need periodical Re-Classification
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Mapaptnua 2: OpoAoyla KoL AEKTIKA

aAyoplOpwv (eAAnVika)

(E(s) € P): Alota TLpwV SoULkwv oTolXeiwv Twv ceAidwyv umo enetepyaoia os xpovo T

(E(s) € P'): Alota TIpwY SOUIKWYV oToLXEiwv Twv oeAibwv uTo enefepyaoia o xpovo T’

(E(t) € P): AioTta TLHLWV KEWEVIKWVY OTOLXELWV TwV ceAibwv umo enefepyaocia o xpovo T

(E(t) € P'): AloTa TLLWV KELUEVIKWYV OTOLXElWY TwV oeAdWV UTtO enefepyaoia og xpovo T’

(E(t) U E(s)) € P(class, T): AloTa TLLWV KEWLEVIKWVY Kal SOULKWY oToLXElWV Twv ceAibwv umod
enetepyacia, KATA TNV MPWTN TOUG KATnyoplomoinon os xpévo T

(E(t) U E(s)) € P'(re-class,T'): AloTa TLLWV KELLEVLKWYV KoL SOMLKWV OTOLXElWY TwV oAb WY UTIO
enefepyaocia os xpovo T’

(h): 6plo yLa Tnv aviyveuon Twv LotoceAibwy

(2): 6plo yla TNV avixveuon Twv SOULKA OUOLWVY OTLYULOTUTWY TNG 16Lag oeAidag

(n): 6pto yla TNV e€aywyn Twv AéEewv-KAELOLA

(m): 6plo yla TNV avixveuon Twv BEUATIKA OUOLWY OTLYHLOTUTIWVY TNG 810G ogAidag

(t): 6plo yLa TNV aviyveuon Twv mAnpodoplakwyv oeASwWV

(TF*IDF): ouvtopoypadia tou tUmou «term frequency—inverse document frequency,
aplOUNTIKNA €kdPacn OTATLOTIKNAC YL TOV UTIOAOYLOUO TG omoudalotntag plag A&Eng oto
mAaiolo evog eyypddou/Kelpuévou 1 piag cUAAOYAG eYyPAdwV/KELUEVWY

(Ts): KaTayeypapUEVN XPOVIK OTLYUN

D(top): Alota e TouG TopElC avwTaTou erunédou, avadopikd pe ta enmtBépata twv URL's
Lemmatizer: yA\wooko gpyadeio mou déxetal ws eloodo évav omoLlodNMoTe AEKTIKO TUTIO KOl
ETUOTPEDEL TO ANUUATLKO TUTIO OTOV OTIOLO QVTLOTOLXEL, TLY. YL TOV TUTIO KATEOT ETILOTPEPEL
TO ANMUMOTIKO TUTO katioTw

LinkC: epyaleio enefepyaoiag cuvbéouwy mou mepléxovral os pila oeAida Sladiktuou
MaxFregChange: LEyLOTN EMLTPETTH O TOV aAyOpLOUO cuxvoTnNTa aAAAYAG TWV OEALd WY
MinFreqChange: eAdXLOTN EMLTPENTI QMO TOV AAyOpLOUOo cuxvotnta aAlayrg Twv oeAidwv

P' € (P'(re-class, T'): umooUvoAo oTlypLoTUNWY oeAlbwv und enefepyaocia og xpodvo T, mou
XPeLaletal va emavakatnyoplonotnfouv otov xpévo T’

P(class, T): oeAideg katnyoplomolnuéveg amd tov AAyoplBuo 1 og xpovo T

P’(class, T’): oeAibeg katnyoplomotnuéveg amd tov AAydpLOuo 1 os xpovo T’

P(navigational): ceAibec mAonynong

P(transactional): oeAibeg S1a6paong
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P(informational): mAnpodoplakég oehideg
P: 0eAibeg Mpog katnyoplomoinon
P’(ReClass, T’): oeAibeg mou petafarlovial KeLUeVIKA f/kal SOULIKA pEoA OTO XPOVO Kol
XPELALETAL VO ETMOVaKATnyopLomoLnBouv
(P’s anchorTitle): to otowxeio anchor title tng oeAidag
(P’s textTitle): To otolxeio titdo¢ Tng oeAidag
Parser: epyoAeio MOU «OTAEL» TA CUCTATIKA HEPN HLOC TIEPLOSOU GUGLKNE YAWOOOC, Kal Tol
aVaAUEL P BACH TOV CUVTOKTLKO TOUG pOAO
PoS-Tagger: Aoyloulkd mou «Sapalel» Kkelpevo ypauuévo o€ Quolky yAwooo Kal
ETLONUEWWVEL KABE OPO UE TO PEPOG TOU AOYOU TIoU elval
smirtMetric: petpikni opoloTNTAG
T(corr): mivakag avtiotoixiong 6pwv SLadpaong LE TouG oKoToUG TTou e€UTINPETOUV
T(payment): nivakag pe Toug 6poug tou SnAwvouv cuvailayn
t(payment): 6pog nou SnAwvel cuvaAlayn
T(trans): mivakag pe toug 6poug mou umodnAwvouv Sladpacn Petafl xpnotn kat oeAibag
Stadiktuou
t(trans): opot mou umodnAwvouv SLadpacn Hetall xpnotn kal oehidag Stadiktiou
Text-to-Link-Analyzer: spyalAeio yla tov UTOAOYLOUO TNG avoAoyiag HeTOEU AEKTIKWV OpwVv
Kol (urtep)ouvdéouwv
Timer: timer that calculates the time based on a defined formula (e.g. if t is the time when a
webpage is first examined, the timer will calculate every titime instance that we want to re-
examine the same page, according to the formula t=(t-1)*constant. Each time of re-
examination is the multiplication product of its preceding with the constant defined.).
Tokenizer: spyaAeio yla tn Slaipeon €vOg KEWWEVOU O TUNUATO PE VONUA, TO UKPOTEPO
TUAUa (oupBoAooelpd) e vonua elvat pia AEEn
WebPage Word Counter: epyaleio yla Tnv e€aywyr] A&Eewv-KAELSLWV

WordNet: Llepap)Llkd opyavwpEVO SIKTUO ONUACLOAOYIKWY ANUUATWY

Mapia A. Niapou 143



AlsakTtopikn AlatpLpn

Terminology of Algorithms (english)

(E(s) € P): list of P structural elements

(E(s) € P'): list of P' structural elements

(E(t) € P): list of P textual elements

(E(t) € P'): list of P' textual elements

(E(t) U E(s)) € P(class, T): list of P(class, T) textual and structural elements

(E(t) U E(s)) € P'(re-class,T'): textual and structural elements of P'(re-class,T')

(h): threshold for homepages’ detection

(z): threshold for structurally unchanged pages’ detection

(n): threshold for keywords

(m): threshold for the theamatically unchanged pages’ detection

(t): threshold for the informational pages’ detection

(TF*IDF): short for “term frequency—inverse document frequency”, is a numerical statistic that
is intended to reflect how important a word is to a document in a collection or corpus.

(Ts): time stamp

D(top): list of web top-level domains

Lemmatizer: tool that groups inflected forms together as a single base form

LinkC: link counter (tool)

MaxFreqChange: maximum frequency “allowed” by the algorithm for changes to webpages
MinFregChange: minimum frequency “allowed” by the algorithm for changes to webpages
P' € (P'(re-class, T'): subset of P’ that have been ReClassified based on Algorithm2 at time T’
P(class, T): pages classified from Algorithm1 at time T

P’(class, T’): pages classified from Algorithm1 at time T’

P(navigational): navigational pages

P(transactional): transactional pages

P(informational): informational pages

P: pages for classification

P’(ReClass, T’): textually or/and structurally changed pages P’ over time that need to be
ReClassified

(P’s anchorTitle): page’s anchor title

(P’s textTitle): page’s text title

Parser: compiler or interpreter component that breaks data into smaller elements for easy

translation into another language.
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PoS-Tagger: software that reads text in some language and assigns parts of speech to each
word (and other token), such as noun, verb, adjective, etc.
smirtMetric: similarity metric
T(corr): table with transactions’ correspondences
T(payment): table with Payment terms [t(payment)]
t(payment): payment terms
T(trans): table with transactional terms
t(trans): transactional terms
Text-to-Link-Analyzer: tool for the calculation of WordTokens2Links Ratio
Timer: timer that calculates the time based on a defined formula (e.g. if t is the time when a
webpage is first examined, the timer will calculate every titime instance that we want to re-
examine the same page, according to the formula ti=(t-1)*constant. Each time of re-
examination is the multiplication product of its preceding with the constant defined.).
Tokenizer: tool for the tokenization of the text
WebPage Word Counter: tool for keywords’ extraction

WordNet: hierarchically organized dictionary
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