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ITepiindm

H St npaypatedetar {nthpoata avatadvounone (eloatopixeuone, dtagoponoinong, ouv-
duaopol) anotereopdtony avalATnone oTov 1oTd. TUYXEXPIUEVO, LEAETOVTOL XAt TPOTEVOVTAL
wedodot Yoo avaTagIVOUNoT] TWV ATOTEAEGUATWY UNnyavey avalATnong, WOTE Vo ayTanoxpi-
VOVTUL OTIC EXAOTOTE avayxes avalhtnone TAneogopiog evoc yehotn 1 opddag YenoT®y.
Q¢ Bdon yenowonoolvtar Tpooeyyioeg mou otneilovial TNy eXTABEVOY) CUVIPTHOEWY O-
vaTagIVOUNoNG ATOTEAECUATWY, YENOLLOTOWOVTUS TANPoQopia Tou eEQyeTal And TO 1GTOPIXO
avalAtnone tou yerhotn (epwthpata avalAtnong, anotehéopata xor ETAEYUEV ATOTENECUO-
ta). Emnhéov, npoteivovtar pédodot yio nu-autoUaty onuactohoytxy EMonUEinoT eYYpdpwy
we yeromn oviohoyt®y, yia uBeldxh avalitnon eyyedpwy (ue Aégeic xhedid xar ye €vvoreg
ovtohoyiac) xat yia eCatopixeuor avalAtnone pe hZelc xhedid oe onpactohoyixd dedopéva.
Eriong, epapudlovtar euptotinég xat opilovrat xptthpta Yo dlapoponolnom oy ohiny yenotwy
0€ XOVWVIXY BixTUA, xS X0l CHUAGIONOYIX®Y, SOUNUEVKDY DEDOPEVODY Yior avalATnon Ye Aé-
Eeig xhedrd. Téhog, e€etaletan To mpdPBAnua Tng avatadivounong anoteAeopdtwy avalhtnong

o€ oVTOTNTES PE ahhaYEC oTny ovopatoloyia touc (Brohoyixéc ovidtnies).

Yta mhaiota tng drateBnc wehetRlnxay xat vhormotfinxay yedodot yid THY ATOTEAECUAT!-
XOTEPN X0 ATOBOTIXOTERY] YENOLHOTOINGY Tou 16Topxol avalhTnong, péow Tne exnaldevong
eZEBIXEVUEVWY CUVAPTACERY TAEIVOUNONG. LUYXEXPUEVA, O TpWTY @dor vhomojinxe wia
wédodog eunhovtiopol tng e€ayduevne mAnpogopiag and To 10TOPIXG TOU YEROTY, Yo TA-
Y0TERPY EXTABEVCT) TWY CUVIPTACEWY. TN GUVEYELX, avanTiYInxay uédodol exnaldeuong
TOMATAGY cuvapTHoELY e Baor, eite To Tepeydpevo avalntnang, eite T ouuneptpopd o-
valitnong tou yefotn. H xavotopia twv yedddny €yxettar o1 oLYXEVIPmOT GUVERYATIXNS
TANEOPORIAC UTO TO LGTOPIAG TOU GUVOAOL TWYV YENOTWY Xl 6TO DAY WEIOUd AUTAS TNG TIAT-
P0(Oplag OE CUOTADES TOU AVTITPOTWTEVOUY DLUPOPETIXG TEPLEYOUEVO 1) GUUTEPLPORY avalT|-
mong. H tehin] avatadivounon emtuyydvetat Ue T0 oLVOUAOUS TV ATOTEAECUATOY AT TIC
OUVOPTHOEIC TOU €YOUV EXTABEVTEL YPNOILOTOUOVTAS TIC TUPATAV® oLoTddec. Emniéov, ota
mhalota g datplPric uehetRdnxe 1 TpooupUoYY UEVOBWY DlUpPOpOTOMOTC ATOTEAECUATWY
avalftnong, 010 oeVARLo dlagopomoinong ayohiny yenotwy ot xotvevixd dixtua. Oplotnray
eZetdixeuuéva xpIThpLal BLapopoToMeNe Xat EQUEUOaTNXAY DtagopeTixol euptaTixol alydpriuot
drapopornoinone. o var xataderydel 1 anoteAeopaTIXOTNTA TV TEOTEWVOUEVWY TEOOEYYIoE-
v, oploTnxay eIBESC YETPIXES ACIOAOYNONG TNG ETEQOYEVELNS CUVOAWY GYOMWY YENoToOY.
ITépa amd 10 oevdpto Blagoponolnong oyohwy, €yve uia mpdTn tpogpyacio yia Tn Sapopo-

noinon avalitnorne ue Aé€erg xAeldLd oe onpactohoyixd dedopéva, dnhady dopnuéva dedouéva
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Tou axohoudolv oplouévo oyfua xou dlacuvdéovtal péow WoThtwy. Ennpbdoteta, npotddn-
xav uédodot yia 11 Behtiwor Tne avalATnong eYYedepmy UEow GNUATIOAOYIXHAS ETIONPEITTS
Toug xat peténerta VBEWIXAC (pe Mgl xhetdd xat onpactohoyixic) avalftnohc Toug, xadwe
xout €EATOUXEVPEVTS avalhTnong onuactohoyx®y dedopévwy. Teéhog, e€etdotnxay oyfuata
eupetnplaong xat ahyopripot Bodpoldynong ovIoTTOY Twy oTolny 1 ovopatoroyio petadh-
AeTal Ue 1o Ypévo, OTwe ouuBalver, Yia Tapdderyud, o€ oploUEveS BlOAOYIXES OVTOTNTES.

Ot napandve epyaocieg atohoyinxay oe dtagopetind oevdplo avalhtnong, xadwe xar oe
ETEQPOYEVY] OUVOAA DEDOUEVLY, OTWE EYYPUPU-IGTOCENDES, OYOMA YENOTWY, ONUACIONOYIXES
ETONUEIOOES XEWEVRY xat Broloyixés oviotntec. Enégepav be anotehéopata nou Betiwva-
v 1i¢ Tpolndpyouceg Baoixés pedddoug oto xdlde mpdBinuo xat o8hynoay o TEQIOTOTEPES
and déxa dnpoaoteloelg ae Htedvr cuvédpla, workshops xot meptodixd. Emniéov, yéow twv
TOEATAVE ERYATLAOY, TEOEXLPAY TEPAUTERW EQELYNTIXA TEOPANUATA, TA OTO{o £YOUV TEQIYPU-
gel oTig dnuoctevuéves epyaoieg xat Yo UTopoloay va anoTEAEGOUY avTIXEPEVO UEANOVTIXTG

doUAEtdc.



Abstract

The thesis handles re-ranking problems, including personalization, diversification, and hy-
brid search of entities on the web. Specifically, we studied and proposed novel methods
for re-ranking web search results by capturing information needs of users or groups of
users. We base our methods on ranking function training models, utilizing information
extractedfrom user’s search history (clickstream data - queries, results and clicked results).
Further, we propose methods for semi-automatic semantic annotation of documents us-
ing ontology classes, for hybrid document search (using keywords and ontology classes)
and for personalization of keyword search on semantic (RDF) data. Moreover, we evalu-
ate/propose heuristics and introduce criteria for diversification of user comments on social
networks, as well as for diversification of keyword search on semantic, structured data.
Finally, we propose a first cut approach on re-ranking search results on name changing

biological entities. Next, we discuss each of the above methods in more detail.

Through the presented research, we implemented methods for more effective utilization
of users’ search histories, through ranking function training. Specifically, first, we proposed
a method for enriching the extracted information from user’s clickstream data (search
history), for faster ranking function training. Next, we proposed and implemented methods
for training multiple ranking functions, based either on search content or on user behavior.
The novelty of the methods lies on gathering collaborative information from all users and
grouping this information into clusters that represent diverse content or diverse search
behavior. The final ranking of the results is achieved by combining rankings produced by
models trained on different clusters. Moreover, we studied the adaptation of the problem
of search result diversification into the scenario of diversifying user comments on news
articles. We defined problem specific diversification criteria and applied several heuristic
diversification algorithms. In order to assess the effectiveness of the proposed methods,
we defined problem specific evaluation measures. Beyond that, we proposed a first cut
approach for diversifying keyword search results on semantic (RDF) data, utilizing the
schema and structure characterizing the data and the properties interconnecting the data.
Finally, we examined indexing schemes and ranking algorithms for entities whose naming

changes through time, as it stands for certain categories of biological entities.

The aforementioned works were evaluated in several search scenarios, as well as on
diverse datasets, such as documents-web pages, user comments, semantic annotations on

documents and biological entities. The evaluation results showed that the above methods
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improved the effectiveness of baseline methods in the specific research problems, leading
to the publication of more than ten articles in international conferences, workshops and
journals. Further, through the work done on the specific areas, new, interesting problems
arised, that are described in the individual publications and can be handled in future

works.



Kegdhaio 1
Eiwoaywyn

Or unyavéc avalitnong arnotehoty ofuepa €va eupld xon apxetd dladedopévo Tedlo Epeuvag xat
avantugne. H onpaoio toug gaivetar 1660 and tny yeron tou diadixtiou, dTou ol EUTOPLXES
unyavée avalitnone Google, Bing, Yahoo! avixouv otoug mo dnpogiieic npooptopolc v
XeNoTWY, 600 xou and TN BaphTnTa Tou diveTal and THY EPELVNTIXY XoWdTNTA, Ye TANIOpa
OLVESPIWY Xt DNPOCIEVCEMY TTOU XATATLAVOVTOL UE DIAPOpA TROBAAUATO GTO CUYXEXPIUEVO
gpeuvNUIXO Tedfo.

O epeuvnTindg Topéac mou aoyoheitar xatd xOpto AdYo e mpofBifuata avalhtnong eivo
1 Avéxtnon [inpogopiag (Information Retrieval). Ta teheutaia ypdvia €xet dodel daitepo
Bdpoc ot npoPhuata eéatopikevons avaltnong (search personalization), n onofa ouvicta-
o OTNY PETAPOAY/TPOGUPUOY T TV ANOTENESUATWY avalATNONS AVINOYA UE TIC AVEYXES TOU
exdotote Yphotn. ‘Eva and ta mo Sdedopéva mapadelypota Tou xatadetxviouy T onuosia
¢ e€atouixeuong eivar autd g avalftnong we AN xAed! ‘java’. Ta anoteréopata plog Té-
Totag avalhtnong unopel va avagépovtar oto ynol java, oe motxthio xage java 1, Quoxd, ot
YAOOOA TEOYPAUUPATIONOU java. Xtdyog g e€atouixeuong elval 1 XATavonor Tng EVvolag
we TNV omola o xdve ypHotng yenowonotel T AéEN xhedl ‘java’, £Tol dote, avil vo Tou To-
EOUGLUGTONY ATOTEAEGUATO UTO OAES TIC TUEATAVEL ETEQOYEVEIC xaTnyopleg, Vo EMOTEAUPONY
OTOTEAEGUATA HOVO OO GUYXEXPIUEVT) XATNYOPIo Yol TNV OTola EVOLUQEPETAL.

H eatopixeuon twv anoteheoudtwy emtuyydvetor pe didgopes uedodohoyleg nou Sa-
PEPOLY WG TEOS TNV TEOOEYYIOT], AANE XAt WS TEOg TO Tehxd anoTéAeopa mou eppovileta
oto Ypnhotn. Luyxexpuéva, yenotponotolvtar pedodoroyieg e€6puing dedoUEVWY, UnyavIXT-
¢ udinong, encdepyaoiog guotxhc YAwooag x.o. Ernlong, ta e&atopxevyéva anotehéoporta
unopel va epgaviCoviar 610 yeRoTn avataEvounuéva, QIATEUPICUEVO 1 ETEXTETOUEVA UE VEX
ATOTEAEOUATA, TPOTEWOUEVA a6 TO alOTHUA EEUTOUIXEUOYS.

Kowdég 16m0¢ 6hwv twv npoceyyioewy eivar 1 eEaopailon xdATolog LopPpne avadpaong
and 1o yphoty (user feedback), ndvw otnyv onofa Yo otnpifouv 1 dadixaocia elatopixeu-
one. H avédpaon auth pnopel va eivar (a) dueon, Intdvtag and to yphotn va atohoyrioet
o anoteNéopata Ty avalnthcedy tou 1 (B) éuueon, eletdlovtug to otopnd avalhtnong
ToU Yphotn xou evionilovtag mold anoteAéopata npotiunoe (‘TdTNoe’) i CUYXEXPLUEVD E-

owthata. Eniong, urnopel vo eivor euéhixtn xoat vo eehiooetal GUVEY®S avaAoya Ue Tuy OV
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18 Kegalao 1. Eiwcaywyy

alhayée otic npotipfoete avalitnone tou yphotn (6nwe ta Tapandve mapadeiypota), 1 va
elva o otatixy, oTNE{OUEVY) GTNY XATAOXELY) EVOS apytx0ol Teopik yeRoty ue Bdon to onolo
yivetar 1 e€atouixeuon.

And v dhhn mhevpd, 600 yerowun eival 1 eEATOUIXEUCT) ANOTEAECUATOY GE OPLOUEVL
oevdpla, dhho T6G0 onpavTIX elvat xat 1) SlopoponoincT ATOTEAEGUAT®DY, ONAUDY 1 CUYXE-
VIpwoT) evoc xpol cuvolou anotekeopdtwy (ko Yevxdtepa ovioThTwY), Tar onofa va efva
660 10 duvatdy o etepoyevh Uetall touc. H moapandve Aettouvpyxdtnta Peloxet epapuoy,
HETAED GAAWY, OE EQUPUOYES HOVWVIXGDY BIXTH®Y, OTOU 1 GUVEIGPOEA UAIXO) and Toug YeT-
07TeC ANOTEAEL T1) BUOT TWV TPOGPEPOUEVWY UTTPESLMY.

H noapoloa epyaoio emxevip®vetar 68 TEoPAARaTa avaTalvOUNong ATOTEAECUATOY UE
yerion pedodohoytdy pnyavixrc udinone (machine learning), xadde xot euptotindy uedddwy,
e oxond tny e€atopixeuoy (personalization) ¥ Stagoponoinoy (diversification) twy anoteke-
oudtov avalitnone. Ot uhonomnpéves pédodot agopoly (o) avatatvounon athdy XEWUEVIXDY
anoTEAEOUATOV Tou TpoxinTouy and avalAtnon e hZewc xhedid, (B) avatavéunon onuo-
CLONOYIXOV OVTOTHTWY TPOERYOUEVWY Ao SedOPEVA TOU axohoLYOUY cUYXEXEIUEVY Dour Xxat
oyfue (RDF 8edopéva) xat () avatalvéunorn oyohMwy yenotdv oe xovevxd dixtua. u-
yxexptpéva, vtodetodvtar ot Mnyavée Atavuopdtov Sthpiine (Support Vector Machines)
[1, 2] w¢ 1 yenotponoolyevy yedodoroyio unyoavixic uddnone yia ™y mapaywYr cuvap-
oy avatadtvounonc/egatopixevone anoteheoudtmv avalftnone (ranking functions) xou
Gninotot euptouxol alyopripor (greedy heuristics) [91] yia Ty vhonoinorn akyopiduwy dro-
popomoinong anotekeoudtov. Ot suvaptioel pnyavixic wainong exnardebovral e dedouéva
EXTAIOEVONC TIOL TPOXUTTOLUY AN TNV Avddpaoy TOU YENOTY), EVEM Ol ATANOTES EUPIOTIXEG
YENoLonololy xpithpta dlagoponoimong mou opllouue pe Baon to GUYXEXPIUEVO TEOPBATUA-
To PE TA omola xatamavopaote. Yta mhalola g StatplBC TEOTEVOVTAL XAl UAOTOLOUVTAL

pedodoloyieg yio o €€ mpoAAuoTaL:

1. Avutduatog eunhouTiondc TV Sedouévmy exaideuong, €10t OOTE Vo EMTUYYAVETIL 1)
EXTAUIBEVUCT] TWV CUVAPTACEWY AVATAEIVOUNOTG OE CUVTOMOTERO Ypovixd didotnua. H
oLYXEXPLPEVY) HEV0D0S GUVEITQEREL XLPIWS 0TO TPGOTO GTAdo TNe drtadixaciog eEutoui-

XEUOTNG ATOTEAECPHATOY avalfTnong, enttaydvoviag TNy EQUpUoYY TrS.

2. Tuvepyatxt| exnaideuon TOAATAGY GUVORTACEWY TaEIVOUNONS Xt TNV ETMAEXTIXT, YQT)-
otponoinot, Toug, pe oxond 1N Beitinon g nowdtntag exnaideuons. H ouyxexppévn
wédodog ouvelo@éper dueca oty dradixacio e€atouixevong anoteheoudtov avalfTn-
ong, exmoudebovTag emuépous auvapTHoelg avatadivounong, xdde plo and Ti¢ onoleg
AVTITPOCWTEVEL DLAPOPETIXOUEC GXOTOVS Xt oUUREPLPopéc avalftnone (search intent
- search behavior). Kdde pla and autéc tic ouvaptfoec unopel va ypnotponormniet
oTN OUVEYELD VLol VOl EEUTOWXEDOEL AMOTEAEOUAUTA, AVAAOYA UE TOV avaryvepL{Opevo

oxond/ouunepLpopd avalitnone.

3. E&atopixevon xat dtagoponoinon avalAtnong onuaclohoYIXWY SESOUEVWY Xal GUVOL-

oubde avalhmong Ue AEZEIC XAEDId P oNUACIONOYIXY TEPIAYNOT OTO GYHUA TV DEBO-
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pévev. Me Tic pedodoloyieg mou npotelvouue o€ aUTo T0 XOUUATL TG SOVAELAS TPOoTO-
Yolpe: (o) No npocapudoouvpe tig pedodohoyies unyoavixic uddnone xor vo oploovue
XATAAANA xpLTiptal Slapoponoinome, wote va hapgfdvouy unddr g IBLUTEPOTNTES TV
ONUACLONOYIXDY DEdOUEVWY (oUYXEXEIUEVT, Bopr xat oyfud, cuoyetioels HeTald Twv
avalNTATOUUEVLY OVTOTHTOV) Xat (B) va 0plcouPE TEOTOUC GNUACIONOYIXHS ETOUEiw-
ong xeWévey xou UPedixhg avalhtnong, 1600 ue AZelg xAedLd, 600 xat Ue TEpIiyNno
oTny ovtoloyla Tou yprolonoleital Yo Ty entonpeiwor), optloviag TauTéypova YETEL-
x(€¢ TagVOUNOTE, TOU CUYOUALOUY XEWHEVIXY] OUOLOTNTA XAl TOGOGTO ERIONUEIDOTNS TV

AEWEVWY PE xhdoelg TN ovtoloyiog.

4. Awagoponoinon oyohiewy yenotoy ot xowvewvixd dixtua. Méow tng ouyxexplpévng uevo-
doloyluc mpotelvovtan xpltrpta dtagoponoinang ot egetdlovtat euptatixol alyodprduot
TOU €Y0UV WC OTOYO TNV ATOUOVWOY) ETEPOYEVMY UTOCUVOAWY GYOAWY YenoTwy ot
XOWWVIXA BixTua, T omola euneptéyouy SLdpopes expdvoelg TN Vegatohoyiag xol Twy
andewy mov exgpdlovior oe autd. Emmniéov, enextelvovTal UndEYOUCES UETPIXES O-
EloAdYNONG, TEOXEWEVOL Vo EYOUV EQUPUOYT GTO GEVApLo dlagoponoinone ayollwy. H
Tpotevouevy pedodoloyia, mapdho mou e€eTdleTal GTO GEVAPLO TWVY EIBNCEOYPAPLXDY
Gplpwvy xat oYOM®Y YenoToV, eival dpxeTd YEVIXY WOTE VA UTOpEl VoL EQUpUOoTEl Xt

oe ko oevdpta (oydha oe facebook, twitter, forums).

1.1  IlpofBAjpoata xol TEOXANOELG

1.1.1 Acdopéva exnaideuomng

[Tpoxewévou va eivar BuvaTy 71 EXTAiBEUOY GUVIPTHACEWY AVATAEIVOUNOYG ATOTEAECUATLY YLa
eCatopixeuon, elvan amapaitntn 1 oulhoyt| dedouévwy exnaideuong mou aviixatontpilouy Tig
EXAOTOTE AvayXeS avalfTnone Twy Yenotdyv. H culhoyt twy Sedopévmy authy, OTemg avali-
Unxe napandve, unopel va yivel efte ye dueco, eite pe éuueco tpéno. Adgopes uehétes [3, 4],
ahAG xau 1) epmetpion and T ypHon unyavey avalhtnong deiyvouv ot ot yproteg cuvilwg du-
OUVAOYETOUY UE Xt oY VOOUV CUCTARATI TTOU TOUg {NTdveE VoL aElOMOYHOOUY TO ATOTEAECUAUTA
v avalnthoe®y toug. Onodte, 1 GUecT) avddpaoT dnd Toug YPNOTES, av Xt To a&lOTIoTY,
ool ol YeNoTEC BNAWYOLY PNTA TIC TEOTIWACELS TOUG YIo TO ANOTEAECHATA, DEV Eiva mpa-
XTUXA €PIXTY O€ TpayUaTind cuoThuata. Aviidétwg, n Abor mou yenowonoteitor eivar auTh
g éuueong avadpaong, dnhadh TG avdAuong Tou toTopixol avalATnong TwV YenoT®y o
TN¢ €UV OYNG CUUTEPUOUATWY OYETIXY UE TIC TPOTIUROELS TOUG.

Axdpa xon oty TERINTOOT TG EUUESTC AVADPAOTNS, OUWS, UTARYE! TO TEOBANUA TNS To-
cOTNTUC TV GEDOPEVWY TIOU CUYXEVTRPAOVETAL AT6 TO 10T0pixd Tou Yenotrn. Kot autd yiati ot
XeNoTeS xatd Tig avalntioels Toug xottdlouy cUVATLS PoVo TNV TEAOTN GEADY AnOTEAEOUY-
TV xat, pdhota, emthéyouy (‘natdve’) Tohd hydtepa anoteréopata [3, 4]. ‘Etot, ta dedopéva
OYETIXG UE TIC TPOTIUNOELS TV YPNOTWY TOU CUYXEVTRPOVOYTUL avd avalhtnomn eivat ehdytoTo.
Or teyvinég pnyavinnc dunong mou YenctLoTolo0VTaL, OUws, ATatToly wio oeBaotr TocoTnTa

4 7 Z 7, /. 7 4 4 ’
dedopévev exnaideuong €tat GoTe va exnadeboouy axpBeic ouvapthoeig Tagvounone. Apa,
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TeoXEWEVOL Vo ouYxeVTpwIel 1) anoutobuevn tocdTnta dedouévwy, To abotnua Yo Teénel va
Beloxeton e @don exnaidevone yio yeydho ypovixd didotnua fi/xar va ouguetéyouv Tohhol
drapopeTixol ypoteg otny exnaideuan tou Blov ouotiuatoc. To napandve dnuoupyoly Ta

e€n¢ 800 mpoBhuoTa:

1. To obotnua yia yeydho ypovixd didotnua dev emttelel 1 Aettovpyla oty onolo oTo-
YEVEL: TNV avaTaEVOUNoT, ATOTEAEGUAT®Y e BAoT TIC TPOTWAOEIS TwV Yenotdyv. Ka
autd yiatl Peloxetar o @dorn exnaideuong 1 omolo mponyeitar TN Pdong avatatvourn-
onc. 'Etot, ot yproteg, yio yeydho ypovixd ddotnuo 8ev Aapfdvouy eEatolxeuEva

OTOTEAECUATA.

2. Yy mepintwon nou GuUPETEYouy ToAhol YENOTES, GUAAEYOVTAL UEY TEPIOGOTERY OE-
dopéva oe MyOTERO YPOVIXG BIACTNUA, YAvETat OE 1 OUOLOYEVEIXL TNE EXTA{DEUOYS TOU
ovothpatog. Autéd cupPaiver yiati av&dvovtar ot Yepatixée neptoyéc avalitnong, xa-
V¢ xat ot dragopeTinéc oupneptpopéc avalhtnorne (search behaviors). Q¢ anoteléopa,
Ol EXTAUIOEVOPEVES CUVUPTNOELS TALIVOUNOTE TEOoTAdO0Y VO IXAVOTOINGOUY ORES TIC Bld-
PopeTiéC oUPEPIPORES avalATNONG, XATOARYOVTOC TEALXA, Vo Vol UEV YEVIXEUUEVEC,
ahAd Arydtepo axpBelc.

Yy napoboa drate mpoteivetar o uédodog eumhouTiouot 1wy dedoyévev exnaldeu-
ONG YE TNV EXPETAAAEUCT, TOU TATIPOUS IOTORIXOU TWY YENOTOV Xdl )L HOVO TOU XOPUATION
eXElVOL YId TO Omtolo UTdEYEL DtadETtun AvadEAoT). LUYXEXPWEVA, EEXIVOVTIS A0 EVA apyIX0
oUYoho amd BEBOPEV Yol T OTOlol UTAPYEL AVABEAUOT), dNAadY AElONOYHOEIS TWV ANOTEAECUT-
v A xploeic oyetixdtntag (relevance judgments) and toug ypfotes, enexteivoupe autéc Tig
a&1oAOYHOEIC 0TO GUVORO TWV BESOUEVMY, axOUa XoL oy auTd Tor dedopéva Bev €youv e€etaoTel
and toug yenoteg. H enéxtaor twv aflohoyroewy yivetor ye Bdon ty depoatixr opotdtnta
alohoYNUEVRDY amoTEAECUATOY Ue avtioTtotya pn adloloynuéva. Me autdy Tov TpdTo, mpa-
ATIXA, EMTUYYAVETOL O TOAATAACIAGUOS TwV BedoUEVmY exTaideuaTc, ywelic xoauio emmAéov

emBApuvon oToug YpPNHOTES.

1.1.2 TIowtnta exnaideuong

Ave&dpotnta and 1o péyetoq 1wy dedouévev extaideucng xal Tov TpOTO PE TOV Omolo €)0uV
ouyxevtpwiel, éva ToON) onpavTixd npdfAnua efvan 1 TotOTNTA/ OUOIOYEVEIL AUTWY TWY dEdO-
wévov. Onwe avagépinxe xat tapandve, 6tav 1o abotnuo extodedetal ue Bdorn to 1oToptxd
TEPIOOOTEPWY TOU EVOC YPNOTAOVY, TOTE TRENEL Vo Adfet LUTOYT, TOU BLoPOPETIXEC TUUTERLPOPES
avalAtnong, ndve oc dlagopeTixés VeUdTIHES XATNYOPIES, Ol OTOlEC EVOEYETAL VA YEIDOOUY
ONUAVTIXG TNY TOIOTNTA TG EXTABEVOTS. AXOPA XAl OTNY TEPINTWOY TOU TO oLOTNUA EEEL-
dixeveTan oe €va uovo ypnoty, eivar ToAls miavé o yeRotng va hdyvet yia etepoyevy) Vépota
X0 UE EVIEADS DLAPOPETIXES CUUTERLPORES avalATNONG.

Tevixd, ot npooeyyioelg tou axohovdolvtar ofjucpa eivor 1 exnaidevorn plag Ceywplothc
ouvdpTnong tadvounong yia xdle yehotn 1 1 exmaidevor xowvrc cuvdpTnong Tagvounong

Yo yprhoteg mou Yewpolvton ‘bpotot’ ue Bdorn xdmota ouyxexppéva xprtipta. Emniéov, autd
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Eyhua 1.1 Khaoowée pédodot e€atouixeuong opadonoohy ta totopind avalitnong pe Bdon
) Oepatixd) neptoyn (cellphones, cars, xin.). H duxf| pac npooéyyion opadonotel ta epw-
TAuata Baolouevn ot ouuneptpopd/oxond avalftnone, nepthapfdvoviac epwthiuata and

SrapopeTinéc Vepatinés neptoyée (draxexouuévo olVveQo).

o xprthptar cuvioTavtal xuping oty xewevixr (Jepatins) opotdmnta v avalntioewy Twy
YeNotoOv f/xar 6Ty opotéTN T TWY TRogik Touc [5, 6].

Yty napoloa dtatelPt], weheTolue pla oploy®vid TEocEYYIoT avaTAEIVOUNoNS ANOTEAE-
oudtwy avalAtnong, 1 onola emTpénel 68 GAOUC TOUC YPNOTES Vo ENW@EAOLYTOL To (Blo and
To exmondevdueva povtéra avatavopnorns. H pédodoc poc Paoiletar oty napatipnorn 6t
ol tpé€yovaes uEV0odOL ETIXEVTPOVOVTUL XUPIWE 0TI VEUATIXES TEQLOYES TWV EPOTNUATWY Kot
OT0 EMUEPOUS IOTOPIXA TV YENOTWY, AYVOWVTAS EVAY CTUAVTIXG TUPAYOVTA: TNY AvIAUoT
¢ ouunepLpopdc/oxonol avalitnone tou yeRoTy, 1 onola unovoeital and To EpWTAUATA.
H ouvurepipopd avalitnong unopel va napatnendel xar vo xwdixonomlel yéow twv anote-
AEoUATWY TOU EMAEYOUY Ol YPHOTES AVd EpWTNUA Xal Vo yenotponomlel yio tnv e€aywym
Tou oxomobl avalhtnong twv yenotwy. Etotl, o oxondg avalAtnong dpa we wla havddvovoa
wetaPAnTy, 1 onola evtoniletar yéow tng ouuneplpopdc avalATnone.

Yy Exéva 1.1 gaivetor évo mapdderyya mou Slapopomolel TNy TpocéyYlon yag and
nponyovueves. ‘Eotw 800 ypfioTeg Yo Toug onoloug €youv xataypagel and 800 otopind
avalhitnong. O yehotng 1 Oéter éva vEo ep@TNU TOU APOpd «XEITIXES YIol VEX XIVNTA TT-
Mowvay. Méypt tdpa t0 10T0pxd Tou mepthaudver avalntioelg ot YepaTinés TepLoyég
g «€peuvag oty Avdxtnon Hknpogoplacy xat v «auvtoxtvitwvy. ‘Eva eatoutxeuyévo
wovtélo avalnong mou neptopiletal ubvo ato 1otopixd avalATNong Tou YeHoTn Yo Yenotuo-
Tol00oE UOVo T TUpATAVe 000 TEPLoyES avalnThoEWY, TUPAYOVTAS €V ‘PEGO’ LOVTEAD YLa

va avataéivourioet T anotekéopata Tou Véou gpwthuatos. ‘Etol, yia mopdderypa, mdoavdy



22 Kegalao 1. Eiwcaywyy

va guvootoe anoteréopata-€yypaga e wopenc .pdf, Bacildpevo o1o yeyovog 6Tt o yer-
0Tng, oe nponyolueveg avalnthoeic Tou oty Avaxtnorn Iinpogopiag Vo ciye emiéger mohhd
anoteAéopata-dnpootedoelc o woppt) .pdf. And tnv dAAn mhevpd, axdua xt av of VepaTixég
neptoyée avalnthoenmy twv 8%o yenotdhv dev oyetilovtar (Avdxtnon IInpogopiog xar auto-
xivita Y to yphotn 1 xar xwvntd xar touvieg Y 1o yphotn 2), o yefotne 1 da urnopotoe
va expeTalkeutel 10 totopixd avalitnong tou yehotn 2 ota xwntd tniégpova. Téhog, 7
oupreptpopd avalitnong, mov eEdyeTal And T EPOTAUTI Xat Td avTioTolyd anoTeEAéoUTI
mou emAEyUnxay and To yphotr, 0ev edaptdtar mavta and TN Yegatixy| TEQLOY T TOU EPWTYH-
wotog. T mapdderypo, napdro mou ot avalnThce Tou Yenoty 2 govouevixd oynuatiCouy
évo oupmayEg 1oTopd avalATNONG Yo XIVNTA, OTNY TEAYUATIXOTNTO apopoly d0o emuépoug
Yepatinée: (a) avalnthoes yia xprtixée/mhnpogopiec téve ot xwvntd xar (B) avalntioeic
Y10 YPNHATOOIXOVOXES TANPOQOpieg oyETXd UE eTatpeleg xIVNTAS TNAEQLVING. NNV TendT
nepintwo, oehideg and @dpoup ¥ oehideg mou meptéyouy Pivieo avauévetar va Tatpldlouvy
TEPLo0OTERO GTNY avdyxn avalATnong, eved oty delTeRY TEpinTWoT anoteAéopota and €1dn-
OEOYPUPIXES OENIDES avapéveTal va efval o xatdhinia. ‘Etot, 1o véo epdtnua tou yprotn 1
Vo enwgehovtay uévo and 1o totoptxd avalftnone tov yeRotn 2 tou agopd T Vepotixd (o).
To mapandve Tapdderyyo DElYVEL OTL 1 0LVOLY VIPLGT, GUUTERLPOPGOY avalATNONS YENOCTMY XL 1)
EXUETAAAELTT| TOUG Yia e€aTOUixEUOY TV anoTeeopdtwy avalitnong enexteivetal mépa and
TO TEPIEYOUEVO 1| TOUS UEUOVWUEVOUS YehoTeg xat eCapTdtan enfong amd Toug Aavidvovieg
oxomolg avalhtnorng mou repeheiovtal o€ xdle spdTNUA.

AeBoUévmy TwY TApATave, N TeoTewouevy uédodoc tne dratpifric dev Baoiletar oe emi-
AEVTPWUEVA OTO YENo TN HOVTELD, AAA GTOYEVEL OTHY VoY VOELoT Tou axomol avalftnorng,
OUADOTOIOVTAS EPWTHLTA TOV EMLPEPOLY TAPOUOLES auUTEPLPopES avalhtnong. O yprRotng 2,
yioo mapdderyypa, detyver dtaitepo evdlagépoy oty napaxoholinoy Bivieo oyeuxd pe touvieg
xou Pe xvnTd tnhépova, dmhadt emthéyer (natdel) ouyvd tétotou tonou anoteréopato. H
wEV0BOC Pog HOVTEAOTOLE! QUTY| T1) CUUTERIPOEA, OUUBOTIOIOVTOS ERMOTAUATO TOU XATAATYOUY
oty enthoyt| anoteheoudtwv-Bivieo. Auty| 1 ouctadonoinon etvar aveEdptntn and Toug EnL-
HEPOUC YPNOTES Xout AVTIUETOTILEL OAAL TA EPWTARATA XAl TOUS YPNOTES PE ToV (B0 Tpdno. Ta
TeMxd anoteléopata Tou Yo eupavioToly 6Tto yenotn 1 yio 1o véo epmtnpa Yo anotehobvta
arnd Pivieo anotehéopata mou oyeti{ovior UE XVATA THAEQOVA.

H npotewdpevn pédodoc agopd otn Bedtiworn tne notdtntag exnaideuons oLVARTHOE®Y
Taévounone xat Boactletar oty eXTABELOT) TOAATAGY GUVAPTRCEWY TAEIVOUNONS, xade o
and Tic onofec avtiototyel (o) eite o ouyxexpévn Vepotixd xatnyopia (aperfc pédodoc) (B)
elte o ouyxexpévn oupneplpopd avalhtnong. Ankadr, ue Bdorn To mponyoluevo Tapddery-
Ko, Xt avEAOYO HE TNV Tpoo€yYior Tou axohouleitar, yia tov ypRotn Ya extoudeutody (o)
0VO0 DLAPOPETIXEG CUVIPTAHOELS TAEIVOUNOTS TTOU Vol AVTIOTOLYOVUY OTIC DIAPOPETIXES TEQLOYES U-
valAtnone (Bnuooteboeis, xivntd tniégpmva) ¥ (B) dbo dagopetinéc ouvapthoels Tadtvounong
mou Yo avTieTor o0V oTiC SlapopeTixés cupneptpopéc avalitmone (emthoyr .pdf anoteheopd-
TV, enhoyh anoteleopdtwy and forum). Me auvtdy tov 1pdno, ouctaoTtind opadonotolue
10 oTopXd TOu YERotn (Snhady| To dedopéva exnaideuornc) pe Bdom eite o nepieyduEvo, eite

Tic Aavddvouces cupneptpopéc avalfnonc Tou. X cuvéyeta, To Tohhamhd povtéra (ou-
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vapthoel tadtvounong) ouvdudloviar o xdle véa avalhtnorn tou ypRoty, avdloya UE Ty
opototnTa TS véog avalhtnong ue xdde pla and Tic ouddeg mou €youv druovpyniel, Gote
var exTENEOTEL 1) TEMXY avaTaZvOunon/eaTouiXEVoT TV UTOTEAEOUATOY.

H napandve Sadixacia yiveton ye tpdéno cuvepyatixd (collaborative), dniady ta dedoyué-
VoL EXTABEVCTC CUYXEVTPWVOVTAL UG TO TUVOAO TWV YENOTWY, OXOUA XAl oV AUTO TO GUYOAO
elvon apxetd etepoyevés. Autd dev dnutovpyel TedPANua, a@ol oxondg T Studixactag eivat
7 eZaywy ToAaTh@Y LotiBwy (TEpEOUEVOL 1| CUUTERLPOPAS) Xt 1) EXUETEAAEUGT| TOUC Yid
NV eXTAUdEVTT AVTIOTOLY WY TOANATAGY ECEIDIXEVPEVLY GUVARTHCEWY Tadvounone. Emniéoy,
HE auTéY ToV Tp6To, dlaywpilovtal ot etepoyeveic (and drodn nepreyouévon 1 cuuneplpopd-
<) avalnthoeic tou Brou yerotn, eved napdhhnha cuvdudlovial ol TAPOUOIES GUUTERIQPOPES

BLOLPOPETINWY YPNOTOV OE XOtVA HOVTEL TaEVOUNOTC.

1.1.3 MéDodol cuvduaotixig onuactohoyixrg avalitnong, eatopixevong
%xalL SlopoEOoToiNoNG ANOTEAECUATWY GE OMNUACIONOYIXA dedopéva

H emionpeiwon eYypdpwy €xel npooeAxloel, To TEAELTALR YPOVLA, TNV TPOCOY T TWV XOWOTT -
Y ToU Lnpactohoyixol lotod [51] xo twv Unelaxody Bihotnxov [52]. H onpactohoyixd
ETONUElWOY oLUVIGTATAL OTOV YoPAXTNEICUO XEWEVWY UE €vvoteg (concepts), Yo napdderypo
xhdoeic (classes) pioc ovtohoyiac (ontology), étot dote T0 nEPLEYOUEVO VoL ATOXTE oaP ot
opYaveuevn onuactoroyia. Ot emtonuetdoelg fondoly Toug YEHOTES VA OPYAVOVOUY XAAD-
Tepa Ta EYYPAQA TOoug, ahhd ot Behti@vouv Tic duvatdtnTeg avalftnong Toug: Uéow TwV
EMONUEIOTEMY, Ol YPHOTES Unopoly va avalntolyv Thnpogopliec ota £yYypagd Toug, oyt uévo
wEow tng avalhtnone pe AEEeg xAEIBLd, ohhd o EMAEYOVTAS CUPOS OPIGUEVES EVVOLEC TTOU
TepLYpdpouy ta medla avalhTNong TOV YeNoTOY.

Av xou o1 mapadoctaxés TeYVIXES avaxTnong TAnpogoplag €youv xatiepwiel xal yenot-
ponotoLyTal and TANVOEA EPULLOYWY, ATOBEXVIOVTUL AMYOTERO ATOTEAECPATIXES O CEVAQPIA
acdpelag 1 cuvevupiag evvol@y. And tnv dAAn Thevpd, avalhtnon Bactouévn uévo ota on-
HOLCIONOYIXG UETADEBOUEVA TWV EYYEAPWY avaUéveTal ETIONG VoL UnVv €ivar amoTEAEOUATIXY,
agol: (o) de hoPdver uvnddm 1o (1o 10 xewWevixd nepteyduevo, (B) o TOMEC MEPITTMOELS
ot onuactohoyixd petadedouéva dev eivar Sradéowpa xat (Y) ONUACIOAOYIXEC ETIOTUEIWOEL-
¢ umopel vo xahOTTouy évar uxpd U€pog Tou XeWEvou TV eyYpdpwy. TReidwéc pédodor,
ot omofeg ouvdudlouv avalAtnor Bactopévr oe Aé€erg xhetdid o onuactoloyixy avaliTn-
on/repiynon oe Evvolee, Unopolyv va Zenepdoouy to tapandve tpofiiuate. H avdntuin
HeDOdwWY xat epYAAEiWY TOU OAOXANEOVOUY GTUactohOYIXY| ENtoNUElwaT) xat avalhTnon eivat
Btaitepa onuavtier. o mapdderyyo, epeuvntéc €Youv TNY avaYXT) VoL OpYAVEVOLY, Vo Xo-
Yoptomototy ot var avalnTtody emotTnuovixd Vhixd (m.y. dnuooteloelc) Ye anoTeheohaTixd
xat anodotixd tpémo. Ilapduota, wla uvrnpeoia anodehtinong €yet Ty avdyxrn eVIOnNoUoU
elnoeoypagixwy dplpwy, entonueiwong onuoavtixwy Jeudtoy xar avalitnong tAnpogopiag
o€ AUTA.

Y datePr| npoteivetat, uéow tou gpyaieiou GoNTogle, éva mhaicto onuactohoyixng e-

monueiwong xor avdxtnong xetwévmy, 1o onolo auvbudlel Teyvohoyieg Xnuactoroyixol Iotol
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xau xhaootxic Avaxtnone Iinpogopiag. To GoNTogle diver tn Suvatdtnta yepoxivyTng xat
nu-autépatng emonuelwong facilouevng oe €vvoleg ovtoloyiog. H emonueiwon Baoiletu oe
xodepwpévee teyvoroyiee Lnuactohoyixol Iotol, 6nwe 1 yhwooo oviohoyiwv OWL -Web
Ontology Language. Tautdypova, pio uédodoc unyavixic pddnone (k-NN) n onoio expe-
TohAEVETAL XEWEVIXY) TANPOYORIo XAl TO L10TOPIXS EMONUEIWONG TOU YpHoTy TpoTelveTal Yid
NV UTOOTAPIEY TOU UNYaviopol auTdUaTNS EToNUEiLwaNS.

‘Eva dhho onuavtixd npdfinua mov dntetor g avalAtnong mAnpogoplag 610 Lnuacto-
hoyixd Loté eivon 1 e€atopixevon avalhtnone onpactohoyixwy dedopévev. H eZatouixevon
avalAtnong elvar €va eupéwe YVmoTd TRoBAnUa avdxtnorng thnpogoplag Ue To omolo €yel xa-
TamAo el Evag UEYAAOG aptlpog epyaotey avd ta ypovia. Eyxertar oty alhayr tne Aotoag
ATOTEAEOCUATOV TOU EMOTPEPOVTAL o€ éva Yphoty (avatadvéunor (reranking), giktpdplopa
(filtering) ¥ avalAtnon/mpoctixn véwv anotekecpdtwy péow npdtaone epwTNUdtey (query
suggestiony, wote va touptdlouy otic e€etdixeupéves avayxes avalntnonc tou. Autéc ol a-
vayxee xadopilovtal, éupeca, and 1o npogik (profile) tou yprotn 4 to totopixd avalhtnorc
(search history) Tou.

Y Bihoypagia undpyet dtadéotun TAndopd epyact®y Tou avTiueTwrilouy didpopes ex-
pavoelg Tou TEoBAfuatos. Tmdpyouv UEAETES TAVW OTY) CUUTEPIQPORd avalATnong xal aTny
avadpaor yerotn [9], [2], [13], [33], uerétec ndvw 010 TOEC XUTNYOPIES EpWTNUATLY Vo
énpene va eCatomxevdoiv [38], [34], xadde enfone Soukeéc mou mpoteivouv 1) Behtiwvouy
TEYVIXES UMyavixhc pddnone yia exnaidevon cuvapthoewy talvéunone arotereopdtoy [35],
[20], [36], [9], [2], [13]. Atdgopes epyaoies xatamdvoviat e TNV EXHETEAAEVOT) TOU Bporyu-
tpddeapou/uaxponpbdiespou wtopixol avalitnone [5], [6], twv ouugppaldyevwy (context)
(37], [6] % emxevrpdvoviar 6to va Bploxouv xowd evdiagépovta avalfmons xat, Tdvew o€
autd, va epappuélovy cuvepyatixée ey VIxéC eCatopixeuone anoteleopdtov [5].

Yo mhaiota e dratpeiPric enexteivouue To xhaooixd oevdplo g e€atouixevong avaly-
omne ot adounta dedopéva (unstructured data), dnwe éyypapa ¥ lotooeides, 610 oEVEpLO
¢ avalATnong ovioTHTY Ot OToleg efval SOUNUEVES, GUVBEOVTAL PE OYETELS UETAED TOUG XAl
0pYAVOVOVTOL X4t and xdnoto oyfua (schema), 6nwe woyder yia ta onuactohoyixd dedo-
uéva, ta onofa opyavévoviar oe RDF! popot xat axohoudoly (npoopetind) xdnowo oyfpa
(Yo mapdderypoa RDFS? 4 OWL3). Eotw, yio mapdderypa, 1o axdéhovdo cevdpto avalftn-
ONG, TO OTOI0 XATADEIXVUEL TN YENOILOTNTA TNG EPAUPUOYTNE EEUTOUNEVUEYNS avalhATNoNG OF
RDF oedopéva: évag ypnotne evdtagépetor vo pad&et yio tarvieg mou oyetiCovion ue 1o Woody
Allen otnv DBpedia?, éva peydlo civoro oNUACIONOYIXGY Sedouévmy. Mg auThy TNV Tepl-
ttwon Yo édete éva epdtnua tne popyhic: Q = {film,woody allen}. Ouwc, o yphotne
elvar TauTtdypova xat Yavpaoth tng Scarlett Johansson ot autd aviavaxAdtal 610 16TOpIXO
avalAtnofc/Baduorbdynorc tou, 6nou éyet xdver tohhéc avalnthoelc xat €yet emhéer anote-
Mopata oyetind ye ) Scarlett Johansson 1 cuvey o Baduohoyoloe ye uPniéd oxop tavieg

"http://www.w3.org/TR/2004/REC-rdf-primer-20040210/
*http://www.w3.org/TR/rdf-schema,/

3http:/ /www.w3.org/ TR /owl2-primer/
“http://dbpedia.org/About
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m¢. 'Etot, pla e€atowxeupévn Mota anoteheoudtwy Yo énpene va €yet otig udmidtepeg Hé-
oetc anoteréopata and touvieg touv Woody Allen o onoleg, ye xdnotov tpbdno, oyetiloviat e
) Scarlett Johansson.

To napandve npdfinua v elvor TETPIUUEVO Yia Toug £ENC AOYOoUuS:

(o) Ot oyéoeic mou ouvdéouy Tic Tpog avalHTNor OVIOTNHTES Xul TO GYAUA TOU TIC TEP!-
Yedper emBAAAOUY TOV 0ploud VEwY, Bact{OUevwY oTr SOUY Xt GTO OY UL YARAXTNELOTIXWY
exnaldevong, mépa and ta xhaooixd, facilépeva oe Avdxtnorn IThnpogoplac, yapaxtnelotixd.
O oplouodg yopaxTneloTin®y exnaidevong elval éva xplotdo xouudtt tne dtadixaciog eCatopi-
XEUONS amoTeErEoUdtoV (6nwe Teptypdpetar xar oty Evétnta 2), agol, péow autdv twy
YAEUAXTNEIOTIXWY, TOTOTIKOTOIETal 1) TOLOTNTA EVOC anOTENETUATOS GE OYEDT UE TO EQPOTNUA
xal TG avayxeg avalhtnong tov yenotrn. ‘Etol, av yenotponontoly xatdhAnio yopoxtnpet-
O EXTADEUONE, TO LoTOPIXG avalHTNONS TOU YEHoTr xwdlxoToLlelTal xal yenotdonoteitat
xoAOTEPAL Yo TNV EEATOUIXEUGT, UEAAOVTIXODV EQOTNUATOV.

(B) Eve pla Mota anoteheoudtwv 610 xhaooixd oevdpto avalAtnongs adountwy dedouévawy
anoteheitar and autdvopa Eyypapa, autd dev toyver yia onuactohoyxd (Sounuéva) dedopéva,
omou éva anotéheoua pnopel va anoteleitar and dSidgopec oviotnieg, wali we Ti¢ oyéoe
mou Tig ouvdéouv. 'Etor, Fépata cuvduaouol empépoug oVIOTATLY, OOTE VoL OYNUATICOUY
éva oOvleto anotéheoya, o LopPt) Ypdpou, 1 Yéuata unohoyiopol evég ouvolixo) oxop

e€atouixevoTe and EMPEPOUE OXOP TRETEL VO AVTIHETWTIGTONY.

1.1.4 MEeéDdodot diupoponoinong oyorimwy YpnoT®y

Ta tehevtaio ypovia, t0 YEYEDOS TV XOVWVIXGOY OIxTOWY 0TO DadixTuo UEYAADVEL ExVe-
Tixd. ‘Olo xat meptoadtepol YpHoTeg xowmvixonotobvial péow Facebook, culntolv Hépata
emxatpdTNTaC o€ @épouy forums B exqpdlouv g andderg toug péoa and unhoyxe (blogs) 7
to Twitter®. O xowwvixde 16tde €yeL DIEloBVOEL axdUd XAl OE TUO TUPUDOCLUXES EXPAVOELS
TOU TTAYXOOUOU LoTO0, OTWS Ol EONCEOYPUPIXES 10TOoEADES. Meydheg dradixtuaxés etoupei-
£¢, 6nwe 1 Yahoo! NewsS, EMTEENOUY GTOUS YPNOTEC TOUg Vo G OMAlouV EWONCEOYPUPIXY
dpdpa, SieuxohivovTag, €ToL, TNV OAOXATPKCT XAt TO SLAPOLEACUS TNG CUVEICPEPOUEVNS TIAT-
popoplag xat ATOYERY TWV YENOTWV. AV XAl AUTY| 7] XATACTUCT, CUVEITQEREL ONUAVTIXG GTNV
egdmiwon tne TAnpogopiag xar mpowlel TNy eAeudepion TG €xPEATTS, TAUTOYEOVO ELGAYEL
Vépata Stoyelptong xat enclepyaciug dedoPEveY, AOYw TOU PEYAAOU XAl ETEROYEVOLS HYXOU
TAnpogoplag mpog enelepyacta.

Y10 oevdplo nou efetdletan ota mhalota g dtateBrc, ONAadY To oy O YPNOoTWY OE
eldnoeoypagixd Gpdpa, ToAES Qopéc, dplpo EVOEYETAUL VU CUYXEVTPMVOUY EXATOVIAOES 1| )i
Mddeg oy dha YpnoT®Y, xdTt Tou xhoTd adbvaTy TNV ETLOXOTNCY] TOU CUVOAOL TwV Oy oMWY
and toug Ypnotes. Apxetéc Qopéc, UM, TO TEPIEYOUEVO TOou dplpou and povo Tou dev Evat
OEXETO Yo Vo oYNUATIoEL 0 YeHoTng wa TATen ExXoOvVa Tdve oTo VERATA UE To OTOlol XATA-
mdavetar. H xown yvourn elvar évag onuavTtixdg Tapdyovidag ToU GURTATROVEL To dpldpo o

AVTITPOOWTEVEL TN «goPio Tou TAHToUCy. M auThy TNV TepinTwa, 0 yeHotne Yeetdletal va

Shttps://twitter.com/
Shttp://news.yahoo.com/
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umopel var Bet éva wixpd xaL 660 TO BUVATOV TO ETEPOYEVES UTOGUVOAO GYOAiwY, To omolo
AVTITPOCKTEVEL DIAPOPES EXPAVOELS TwV VePdTeY Tou dpldpou xat Yvdues/cuvatoiuata Twv
yenotoy. Emmkéov, o yerotng Yo mpénet v €yel 0 BuvaTOTNTA, ERIAEYOVTAC VO GUYXE-
APIUEVO oY OAlo, va Bel mapduota oyoia. ‘Eva dhlo oevdpto yerong agopd évayv apyetodéTr,
o onofog emfupel vor opyavmoer LAxd oyeTind pe éva auyxexppévo Vépa. Kar oe authy
Vv mepintwom, o apyetolétne Yo énpene va pmopel va ‘emouvdder’ oto Baociud ndpo (dp-
Vp0) cupminpwuatixd tAnpogopia (eviewxtind oydha yenotwy). Auth n Swdixaocio Yo oy
Wialtepa Ypriowy), Yo THpddelypa, o€ Eva UEANOVTIXG BNUoctoYpdpo tou emtoxonel napeido-
vuxd yeyovota, Bonddviac Tov vo GUYXEVIPWOEL 660 TO BUVATOV T ETEPOYEVES (xa dpoat o
oQOUEIXG XAl AVTIXEUEVING) UNIXS.

Yo mhalota g datpiPric, npoteivouue éva chvolo and xpithipla Blagoponoinong, e&et-
Bxeupéva Yot oy OMa YeNoTOY, To omoio propolv va yenotonotnloly Yia 11 GUYXEVTPWOT)
ETEPOYEVAOY OYONWY yenoty ot eidnocoypagixd dpdpa. Ioyvelduacte 61, av xat 1 dlopo-
conoinomn PactlOUEYT LOVO GTO XEWUEVIXG TEQLEYOUEVO EVOC TOPOU AEITOURYEL ATOTEAECUATIXG
oe didpopa dhha cevdpla Sragoponoinorg (Yio Topdderyua 61 SlaPopoToiNoT) ATOTEAECUATOVY
avalAtnong), dev enapxel 610 oEVdpIo dlagopononone oyokimwy yenotov. ‘Etor, népa and to
AEWUEVIXG TIEPLEYOUEVO, UECL TWY XpITNplwy Tou tpoteivouue, atypahwtilovye To cuvaicUnuo
Tou exgpdletar yéow TV oyohwy, onpavuxéc Ovopatixéc Oviotntec (Named Entities) xou
NV ToldTNTA YPaghc TV oyohiny. Aniady, ouctaotixd, oplloupe xpITHplo TOU AVTITEOOM™-
Tedouy oNuactoloYIXd ueTadEdOUéVa TwV oy oMWY, utootneilovtag 6Tt eTEPOYEVELX OE AUTY
TOL XPLTHPLO. OLVERAYETAL XAl ETEPOYEVELN ot Véuata/évvotes/andec tov neptéyovial ota
oyoha. Egopuolouvpe ta mapandve xpithpta o€ TEEC XAMNEPOUEVOUS EVPLOTIXOUS aAYbpId-
woug draoponoinone nou napoustdloviar 6to [96], xadde enione mpoteivoupe o duxr| pog
nopaAlay ) evptotixol akyoplduou. Erniong, emextelvouye undpyouvoes €vvoleg xon YETPIXES
yioe TNV a€loAOYNOT TN DlpopOTOoINcTE 0TO GEVAPIO TwV OYOAMwY ypnotwv. Teéhog, emife-
Botdvouue TNV ATOTEAEOHATIXOTNTA TV PEVOOOY Hog xat UAoTotolUE Eva TpdTUTO UG TNUA

dlapoponoinong oyohwy YeNnotey ot ewdnoeoypapixd dpdoa.
1.2 Xvvelwoypopd

H ouvetogopd g dratpBric cuvodiletar ota mapaxdte onuela:

1. Meketdye to mpdBinua tng abénong g TooOTNTAS TV dPYIXGY SEBOPEVWY exTaidey-
ONC YIoL TUYUTEQRY, XAl OUOIOYEVESTEQRT, EXTIALDEUCT] CUVAPTHOEWY TALIVOUTONG ATOTERE-

oUdTOV.

2. Meketdye to mpdBAnuo TNg exnaideucnc TOAAATAOY GuVIPTHOEWY Tadvounong eZop-
TWUEVWY U6 TO TEPIEYOUEVO 1) TN CUUTERLPORE avalRTnong Yo TNy BeltinoT Tng Totod-

TNTAS EXTABEVOT.

3. Mehetdue 1o mpdPAnua g uBpdixic avalAtnong eyypdowy pe 1 PBoRlela Aégewv

XAEWBIOV X EVVOLDY OVIOAOYL®Y, xaddg xot Vépato avatatyOunone anoTEAEGUAT®-
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v avalATnong onuactohoyix@y dedouévmy, pe otoyo eite v elatopixeuocy), elte )

BIOLPOPOTIOINGT TWV ATOTEAECUATWY.

4. Mehetdye to npdBinua tng Stapoponoinomng oyYohmy YeNoT®Y OE XOWMVIXE BIXTUN XL,

OUYXEXQIUEVA, GOV 0POpd To OYOMA ELONCEOY PAPIXWY dplpmV.

5. Thomowolye Ti¢c napandve petddous Baotlbuevor xar enexteivoviac/Bektiddvovtag xa-
HePOUEVOLS ahyopIIouS XAl EVPLOTIXES Xl EXTEAOUUE TELPAUATO OE OIUPOPETING OET
0edoUEVRY Tat omola BElY VOUY TNV ATOBOTIXOTNTA TWV TEOTEIVOUEVLY UEVOBMY, cUYXEL-

VOPEVOY PE TI¢ uTdpyouoes Pactnéc pedddoug.

6. EvrtoniCouue Vépata yio tepautépw BIEUEEGYNOT TAVG GTIC YetdBOUC TOU TEOTEIVOUYE,

4 Z 4 4 I
To OTOlAL TPOCPEPOUY T1) BUVATOTNTA Yo LEAAOVTIXT] DOUAEL.

7. IHoapdhhnha pe to mpornyoluevo, napouctdlouue pla mpoepyadsia Tou €youpe TeayUd-
Tonotfoet 6oov agopd: (a) oty poviehonoinon avalitnong Plohoyixdy ovioTHTOY Ue
alhayéc otny ovopatohoyia Toug xan (B) otny goviehonoinon tou npoBhfuatos trg da-
poponoinorne anoteheoudtwy (o€ wopyt Yedewy) avalhtnone onuactohoyixedy (RDF)
DEDOUEVOV.

1.3 Aopng tng éxvdeong

H undhownn éxdeor avantiooetar wg e€rc: X1o Kegdhato 2 divetar ouvontixd 1o unéfadpo
oto onolo atnptletal N tapovoa SOUAELd, xaVMOS Xt Yol ENOXOTNOT OYETIXAOY EQYATIOY. 1TO
Kegdhoo 3 nagovordletal 10 mpedTo oxENOE TS DOVAELAS, Tou agopd T1) wédodo mou mpotei-
VOUUE Yiol ETEXTAGT, TOL apy 0l GET BEDOUEVELY eXTAUIBEUONC Yia EXTAIDEVCT] CUVAPTACEWY
Tagvounons. Xto Kegdhoo 4 napovoidletar 10 8e0Tepo ox€hog TN BOUAELAS, TOU apopd TN
wédodo mou mpoteivouue Yo T1) BeATiwoT TNE TOIOTNTAUC EXTAIBELONC CUVAPTHTEWY TACIVOUT-
omng, Ye oxond 1N Bertiwon g avatallvounong Ty ANOTEAECUATOY Yio EEATOUIXEUST. XT0
XEQPAANO 5 TAUPOUCIALOVTAL Ol TPOTEWVOUEVES TPOCEYYIOELS Yiol TROGUPUOGTIXT avalhTnon Ue
™ BoRleio ¥ mdvw oe onpoactohoyixd dedouéva xat, ouyxexptuéva, 1 uBptdwer avalhtnon ue
AEZeIc AAEBL %o PE EVVOLEC OVTONOYIUC TAVW OF ONUACLOAOYIXA ETICHUEIWUEVA OEBOUEVA,
x0o¢ xat 1 EEATOUAEVPEYT) avalhTNOT ONUACIOAOYIXWY BEBOUEVRDY. 110 xe@AAato 6 Topou-
otdleton M epyaoia ndvew oty Slapoponoinor oyokiny yenotoy ot eldnoeoypapxd dpdpo (xo
YevixdTEpa O xowwvixd dixtua), 6mou opilovtar eeidixevyéva xprtipta xat e@apudlovta
evptotixol ahyoprduor dagoponoinong. Xto xepdhato 7 nopoustdlovtal 500 TEOXATAPHTINES
gpyaoiec mou agopolv ta &g Bragoponoinon avalhtnong ue AEEelg XAEIBId OE ONUAGIONO-
Yixd Sedouéva xau povieromoinon xat EEunvr avalftnon BIOAOYIXGDY OVIOTATWY TV OTOlWY 1)
ovopatoroyia petafdhhetol e Ty Tdpodo tou ypovou. Ot ouyxexptuéveg epyacieg povielo-
motoly T emtpépous npoAnpaTa Xt tpoteivouy xatevdivoelg Yo Ty exthuon toug. Téhog,

oto Kegpdhato 8 ouvolilovue tnv nopovsioon douleldg nou emtehéotnxe ot TAaloto Tng

dratpifric.






KegpdAaio 2

2ixetwxeg Epyaoieg

2.1 YnoéBadeo

Y1 endpeveg evotnTeg nopouctdlovtal ot Baotxés EVVolE Yo THY XaTavénor g dtate3Rg:
Exraideuorn ouvapthioewy talivéunong anoteheoudtonv, Mnyavés Aavuoudtwy Etheéng,
teyvohoyieg Lnuactohoyxol Iotol xat ahyoprduol xot aVTIXEUEVIXES CUVAPTHOELS - GTOYOL

Orapopomoineng.

2.1.1 Exnaidcuon cuvapthoeny Tavounons ATOTEAECUATHY

Yy mheodmolio TV TEpTOoEWY 1) extaideuon plag ouvdptnong Tavounorg AnoTEAECUY-
VY anoteAeiton and tpe gpdoeic: (o) E€aywyn npotipfoemy yenotey yia (ebyn epwtnudtev-
anotelecudToY, (B) eaywyr yapaxtnpotixwy (features) nou neprypdgouy tn oyéon epwTNUdToV-
anoteAeoUd TV xat (Y) Tpo@oddtnom evoe akyopiluou unyavixhic udidnone yio Ty exnaideuon
¢ ouvdptnong (1 adhide povtéhou) tavéunonc.

E&aywyyn mpotipioesnwy yenotwyv. Onwg avarlivnxe oty Eicaywyn, ot npotiprioeig
TWV YENOTOV unopoly va egayVolyv eite dueoa, eite éuueoa, ye Tov delTEpo TpdTO var elvon
mo peakloxdg o€ mpaypatxd cuothuata. Emmiéov, ot npotfoeg autég pmopel vo ex-
ppdloviar eite pe anéiuto tpémo (aprduntixée Tuéc TOU AVTIRPOCKWREGOLY 1) onuacia xdie
ATOTENEOUATOC YIo OUYXEXPIUEVO EpdTnua - absolute relevance) f ue oyetxd tpéno (duo-
Ouxég oy€aeic oL SNADOVOLY TNV TEOTUNOY EVOC ATOTEAECUUTOS OE GYEOY UE XATOlo GAhO -
relative relevance). Xtnv napoloa epyacio Yewpolue, dvev BAEBNC tne yevixdtntog, npo-
TRoElg TG Tewtng xatnyopiag. Ot Tiwég ye Tig onoleg exppdlovtal ol TROTIUACELS YId EVal
anotéheopa ovoudlovTal Kploes oxeTikdTnTas.

E&aywyn yapaxtnpiotixov. Kalde (ebyog epwtipatos - anoteréoyatog avanaplota-
Ton and éva dtdvuopa yapaxtneotixwy (feature vector) to onofo nocouxonotel v nodtnta
‘tanptdopotog ” petall Tou epOTARATOS X Tou anoteAéopatog. Trdpyet wio ueydin towthio
AmO XATNYORIEC YUPAXTNPIOTIXWDY TOU UnopolV va yenotponotniodv. Xapaxtnelotixd Bact-
OUEVA OTO TEPIEYOPEVO, Ta oTola Propoly va e€ayYoly and 1oV TiTho, TO COU XEWEVOL ot
TN 01ebIUYOT) TOU ATOTEAECPATOS, YPTICILOTIOIOUYTAL VIO YA UTOAOYIOOUY XEIUEVIXT, OUOLOTNTA

(textual similarity) avdyeoa oe epdtnua o anotéheopa [7]. Kdnow dhha yapaxtnptotind

29
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Basilovtar 6e TAnpogopia and unepouvdéopous (yia napdderyua ttuée pagerank) [8] 1 o ou-
YUEXPWEVES IBLOTNTES TWV ATMOTEAECUATWY, 6Twe To domain tng diebduvong 1 Ty xatdtaln
Tou anoteréopatos o ddpopes unyavée avalitnone [2]. Emniéov, xdnoa yapaxtnelotixd
UTORE! Vo EVOWOUATOVOUY OTATICTIXY TANPOQORId YLl T1 CUUTERIQPORY TWV YPNOTAOY, OIS Yo

Topdderypa, T andxhion and Tt péomn T mou Zodebetar TNV ENGXOTNGT, 16TOGEMDWY [9].

Relevance
relations set
Result List Relevance rl: rel judg.l
Ere:atlotps r2: rel. judg.2
% r3: rel. judg.3
rl: .
r2: .
r3: . Ranking
A rl:  rel. judg.l Training function
. Qf—&o@@ Jucg input training F_eature
m %, %o _ (RSVM, weights for
: i RankBoost, re-ranking
. RankNET,
Feature vectors
rk etc)
rl: < f11,f12,...fin>
r2: <f21,f22,...f3n>
r3: <f31,f32,...f3n>
rm: <fl1,fl2,...fln>

Yyfhua 2.1: Exnaidevon cuvdptnong talvopnong yio e€aToUiXEUoT) ATOTEAECUATWY.

Exnaidsvorn. H exnaidevon otoyeler oty dnuovpyla evog daviopatog Popvy weight
vector) to onofo avtiotoryiler éva Bdpoc o€ xde éva amd ToL YapaxTEIOTIXE TOL dtavioUATOS
yopaxtnptoTixwy. H emhoyr twv Boapodv yiveton AapBdvovtag unddn tic Twée twv tpotiufoe-
WV TV YpNotoy (kpioeg oyetikdtntag), xadde xat TiC TPES TWY YAPAXTNPIOTIXMY Yia x40e
evat and 1o (e0YT EPOTNUATWV-ATOTEAECUATOY TOU OET DedoUEveY exnaideuons. Atdpope-
¢ pédodot exnaidevorne éyouv mpotalel xatd xopolc, 6nwe Ranking SVM [2], RankNET
citeburges-icml05, RankBoost [11], énw¢ enione pédodot Behtiotonoinone yia Tic Tapandve:
teyvixée [12]. H S| pac Sovkerd utodetel v npwtn uédodo, dnhadh tic Mnyavée Awavu-

opdtey LthetEng yia talivounot, 1 onold TEQIYPAPETAL OTNY ETOUEVY EVOTNTA.

2.1.2 Mnyavég Atavuopdtwy XtheEng

Ye authyv v evétnta divovial mAnpoopieg oyeTd pe TO oviého twv Mnyavey Atavu-
oUdTwY NTHEIENg, aQeVOS UEV YioL Vo YIVEL XATavONTH 7 AEtToupyla TOUC TNV EXTAIBELOT)
OUVAPTACENY TAEIVOUNOTNG, APETEROU OE Yo VAL YIVEL EUXONOTERA AVTIANTITY) 1) TROGAPUOYT| TNG
pedodou wag 0To CUYXEXPIUEVO LOVTEAND, 0T Vo TEQIYpApE! OE ENOUEVY] EVOTNTA.

‘Eotw S éva oet dedopéveny exnaldeuong, anoTehoOUEVO amd EpWTARTA, TIC AlOTES Tw-
v anoteheoudtwy Toug xat xpioelg oyetxdtnrac v (xdnow and) to anotehéopata. Aveu
BAGPNe e yevixdnrag, éotw 6Tt €youue 3 xhdoelg oyeuxdtntac: = 0 (doyeto), r =1

(ueptxe oyxetxd) xow r = 2 (nohd oyetxd) yioo TRV aZIOAGYNOT TN OYETIXOTNTAC XEUe
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anoteréopatog Y To avtiotoryo epdtua. ‘Eotw, enlong, évag ympog yapaxTneloTixomy did-
otaong d. ‘'Onwg TEOEIMaUE, Ta YopAXTNEIOTING AUTE TEPLYPAPOLY TNV TOLOTNTA ‘TUPLAGUATOS
" ueTal TOU EPOTAUATOS XAl TOU ANMOTEAEGUATOS.

"Etot, to ot dedopévmy exnaideuone éyet ) wopyh: S = {(x1,71), (X2,72), ..oy (Xn,Tn) },
émov X; = (214, L24, ..., Tg;) €lvar T Jdvuopa yapaxTnEoTiXdY evée (edyous epowTHUATOC -
anoteléopatoc, 1 eivar 1 xplon (xAdor) oxeTUXOTNTAC TOU GUYXEXPIUEVOL ATOTEAECUATOC &
xal 1 0 Ao TV (EVYWV EPOTAUITOS -ATOTEAECRATOS 010 OET dedopévwy. Ot Mnyavéc
Atovuopdtey LTheEng yio Tagvounon eRLBIOXouY Vo Bpouy wia cuvdeTnon TagvOUnoTS Tou

IXAYOTIOLEl TNV Tapaxdtey oyéon:
xi - x; & g(x:) > 9(x;) (2.1)

6mou x; = X; onpaiver 6t 1o anotéheopa @ €yer uhnhdtepn xatdtaly (dpa xat xpion oye-
TIXOTNTAUC) And TO AROTENEOUA J, OMAadH 13 > 7). OEWwp®OVTAC TN CLVEPTNOTN g WS YPAUUXY

ouvVdpTNoT TV X;, TéTE g(X;) = (W - X;). 'Etot, 1 eliowon 2.1 Cavaypdpetar we edhc:

X =X & (wW-x;—x5) >0 (2.2)

Ocwpwvtag Oha ta (VYT ATOTEAECUATOY TOU OET dedoUEVLY exmaidevong yio T onola
X; = Xj, xou ewodyoviac yetofhntéc yahdpwone (slack variables) (yio anotehéopata mou

ta€ivogolvtar Aavioaopéva), To TpdBAnua yetatpénetor 0to eZhc TedBhnua Peltiotonoinorg:

s 1 2
elaytotonoinoe 10: §Hw|| + cZ@j

vroxefyevo oe: (W-x; —Xj) > 1 —&;,Vx; = x;,&; >0 (2.3)

6mou [|[wl| 1 véppa tou w. Enpetdvouye 6t to W elval To ditévuouo apdy ToU TOCOTIXOTOLE
T onuacio xdde yopaxTnetoTinod Yo plo CUYXEXPIUEVY EXTUIOEUTT], OE €va CUYXEXPIUEVO
oet dedopévov. To didvuopa autd eivar xdleto oe unepemipdvetes (optloueves and ta onyei-
o bpg, ota onofa ‘x6Pouy’ 1o Sidvuopa) ot onolec daywpilouyv anoteAéouata BLUQOPETIXDY
xNAoEWY OYETIXOTNTAG, OTWe Qaivetar oTo Lyfua 2.2. Mty Edlowon 2.3, o npdtog 6pog
1w oyetiCetar pe Ty anboTaoy TV XOVIVETERLY 0TV UREpETIpdVE, opid TaZvounué-
vy arotereopdtov. O deltepoc dpoc Y & oyetiletar ue 10 oPIApa Tov EIGEYETAL ARb To
Aavlaouéva tagivounpéva anotehéopata. o mapdderypa, Yewpdvtag 6Tt To TEIYWVIXE O1)-
wefa Yo énpene vo tonodetniolv (tadvopndodv) ota dedid tne unepemipdvetas Tou opileto
and o onueio biy xar to xuxhixd onpeia oo de€Ld, téHTe: (o) TO %||W1||2 oyetileton ye ™y
andéotaon Tou b1 and To xovTvoTepd Tou Bel Tprywvind onpeio xor and To xovVTIVOTERS TOu
aplotepd xuxhixd onueio xou (B) to Y & oyetileton ye v andotaoy tov bip and TO xOVTI-
vOTEPS TOL APLOTEP TEYWVIXG oTuelo and To xovTvoTepd Tou Be&i xuxhixd onuelo. Téhog,
10 ¢ xadopiler T oyeTnn) onuacio 1wy 800 dpwv o1 dradixacia extaideuorg.

To napdderypa g Ewxcdvag 2.2 diver pio yewpetpixt| epunveion Tou UIOVETOOUEVOU HOVTE-
Aou. Xdpty anhdtntag, Yewpolue 6Tt Tal SLoVICHATO YALUXTNPICTIXWY ATOTEAODVTAL Ao BLO

wovo yapaxtneotixd. To yopaxTneioTind T avTinpoomaevel TnE cuyVOTTA TNS AéENS «acmy
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y (word "video" contained in result)

A w1: vector trained for paper search
da IA W2 w2: vector trained for cellphone search
— O B rank=2
\“7! b2 A rank =1
A A @ rank=0
i
]
[ | =
V2 iy A \ A \ ds
O 1'/ u2 \‘ A \ [ |
O ................ O O \\ O \\ ’’’’’’ ’y
O Vl \ - = “' """ Wl
e L= b2
T b1

\/

x (word "acm" contained in result)

Eyfua 2.2: Exnardevpéva dtaviopota Bdpoug xol UTERETLPAVEIES GTOV YOPO YAEAXTNEICTINGY

0TO XEUEVO TOU ATOTEAECUATOS, EVE TO YAPAXTNEIOTIXG Y TN oLy voTNta TNg AéEng «videoy
oto anotéheoua. To Ypoauuooxiaouéva YEWUETPIXA OYAUATA AVTITPOOWREVOLY ATOTEAEGUOTA
oyxetxd pe avalntioelc Yoo SNUOCIEVOELS, €V T XEVA oyfpata anoteréopata and avaln-
Toelg yro xvntd tnhégwva. Ta tetpdywva avtiotolyoly oe moAU oyetikd anotehéopata,
o Tplywva o uepiks oxeTikd xal ol XOXAOl OE dOYETa AMOTEAEGUAT. LNUELOVOUPE OT
ot 500 TUPATAVE YAPAXTNEIOTIXG ECUETOVTAL ATG T CLUYVOTNTO TV GUYXEXPLUEVLY AEEEWY
ota anoteréopata, dnhady ot Twéc Toug dev emnpedlovion and TA EQWTARATA. XTN YEVIXY
nepintwon, BéBata, autd Bev 1oyl TAvTa, aAnhd SLHAECUYE T CUYXEXQPILEVO YAQUXTNPIOTIXG.
yia euxohior oY Tapousiao.

210 00 yopaxtneioTixdy e Emxévag 2.2 exnoudedovye 800 wovtéha avatatvounong
anoTeAEoUdTOLY, exppaloyeva and avtiotorya Saviopata Bapody, To @1 xot w2. Avutd ta
OtavhouaTa avTioTolyovy ot avalnTHoElS Yid ONUOCIENoELS xat avalNTACELS Yiol XIYNTA avTi-
otoyo. H xatedduven tou xdie Swaviopatog, dniady| 1 ywvia aviueoa oto didvucua xol
o€ xdnotov and toug doveg delyvel T onuacio Tou xdde yopaxTnEtoTNod Yo TN dradixacia
™S TagVOUNoTS anoteAeoudTwy. T'o mapdderypo, 1 ywvio w1 avauecd oTo Sldvuoud w1
xat otov dEova X elvan wxpdteprn and TN Ywvid U] AVIUESA GTO dLAVUCUA Xt GTOV d&ova
Y. Autéd onuaiver 61t pio adhoyh oty tipn tou yapaxtetotixol x (cuyvotnta e hEng
«acmy) efvar mo mdavd vo mpoxaréoer pio ahhayh oty xatdTady ToU TOU ATOTEAECUATOS
and 6t plo adhayh oty T Tou yapaxtnplotxol y (cuyvétnta tne Aédne «videoy). To
avtiveto oydel 660V apopd 6To didvuopa Pap®y wa, Tou oyetileTtal Ye avalnTRoELS Yo Xi-
YNTA: TO YopaxXTNEIoTIXG Y elval To onuavTixd and 1o T, 6Teg gaivetal and TV xatediuvon
TOU BLavOoUTOC Wa.

To nopandve nopdderyuo teprypdpet 600 BIAQOPETIXEC CUUNEPIQPORES avalATnomng, dnhadn

dtapopeTnd wotiBa avalhtnong mtou axoloudolvtal and YeNoTES YId CUYXEXPIUEVES XATNYO-
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olec avalitnone. To cuunépacya mou mpoxintel elivan 6Tt or GupmepLPopéc avalnitnong dev
exppdlovar uéow Tou TEplEXOUévo, 0ARd Pécw Tou Yhpou YapaxThelaTidy ZeR? tou éyet
emheyel yio va avunpoownelet to dedopéva avalhtnone (clickthrough data), dnhadh to o-
TOTEAEGPATO TOU EPWTAUNTOS UE TNY XATATALY| TOUS XAl THY TANEOQORia Yid TO Told ond auTd
eméhe€e 0 ypnotng. Amnd To mopandve TEOXVTTEL OTL Ol GUUTEPLPOPES avalhTNone UTopoly
VO avary VORI TONY UECW TNG EXPETAMAEUONS TNE XaTavours Twv dedouévey avalhtnong 6To

YWOEO YALAXTNPICTIXWY.

2.1.3 Teyvoloyieg onpacioloyixod 10Toh

O Ynpactohoyixde lotde (Semantic Web) eivon éva oivoko mAnpogoptdy, dracuvdedeuévwy
WE XATAAANAO TOTO, WOTE Vo Eival €0XOAA X0 UE amodOTIXO TpOTO TPooBdotues xat enedep-
Ydoueg and npoypdupata o mayxéowa xhigaxoa. Mnopel va Yewpniel w¢ pia «nayxdoua
Bdom 5edouévevy, Tng onolag 1) dopr| xat opYdvwo entTeénet byt L6vo 0Toug avilp®Toug, dAAd
X0 OTIC UMY OVES VoL Ypnotwonoioouy Ty anodnxeupévn tinpogopia. O Xnpactoroyixde I-
oté¢ anotehel ovotaotind pia enéxtaon tov Hoyxdouou Ioto (World Wide Web), 7 onoio
EMUTEENEL TNV ATOTEAECUATIXOTERY, GUVERY XTI AVUPMTWY XAl UTOAOYIGTMOY, OUUPOVA UE TOV
epnveuoth| tou (xou epnveuoth twv WWW, URIs, HTTP xot HTML) Tim Berners-Lee.

To npéPinpa pe tov Hayxdouio Iotéd eivan 611 to peyaritepo wépog g dradéoung mAn-
pogoplag opyavoveTal P Te6To ou xahotd d0oxokn Ty eneepyaoio TG and pla unyovi.
H ninpogopio anodnxevetal cuvidwe otn woppr HTML apyeiwy, ta onola ntpocpépouy wdvo
onTIXT, ATEXOVIOT XAt Yt ONUACIONOYIXT TaEvoUnon TNe TAnpoopiag. Autd €yel wg AToTENE-
oua, évag dvipwnog, drafdlovtag uio oehida HTML, va uropel va Stoywploet onuactoloyixd
NV TAneogopia Tou mep€yet, ahhd auTd va lvorn aBUvVaTO Yo pio QaproYY.

Autéd mou embiwxeTon e to XLnpactoroywd lotd elvon n pnth xar pe cagrivela onua-
clohoyIxY| EMONUEIWOT TNE TANEOPORIUS, €TOL WOTE VO DIEUXOAGVETAL 1) QUTOUATOTOMNUEVT,
enedepyooia xat ohoxAhipwaot tne and uio unyavy. Lplletar otny duvatdtnta oplopol and
v XML (Extensible Markup Language) oynudtov mpocaplocyévey eTXETOY, 0Ty du-
vatdétnta euéhxtng moapousiaone dedoyévey e RDF (Resource Description Framework)
xat ot duvatotnta e OWL yia tumixy) neprypagy tng onuoactohoyiog xat opohoyiag evog
EYYpaQoU.

To napandve mpéBinua mou emdidxeton vor Audel ye to Xnuoctohoyixd Iotéd dev mepto-
oiletat w6Vo o610 BLadixTUO, ARG aPopd XL OToIOVINTOTE GANO ToUEd OTOV OTolo TPOXUTTEL
N avayxn yio anodfxeuor xol avdxtnoy ninpogopiog. Ev mpoxeévw, doov agopd otny
avalATnomn eYYedpwyY 0To oXxANes dioxo evOg UTOMOYLOTY, 1) UEYE! OTIYRNE UTdpyouod xhao-
oy avalAtnon pe héeg xhedid eupavier dSapdpwv edody atéheteg. I'a moupdderypa, éva
éyypago unopel vo avagépetar o€ uia évvora, ahhd va unv neptéyet (apxetés) Aéeic xhetdrd
TIOU VO TIEPLYPAPOUY TN OUYXEXPLUEVY] EVVOLAL 1 XAl TO AVTIOTPOYO, v TEPLEYEL TOMES AEEELC
xhedrd plag évvorag atny onolo ouws dev avagépetal. EmnAéov, unopel dragopetind onueio
TOU £YYPAQOU Vo avapépovTal OE BLaPOPETIXES EVVOLEC.

Me 1 ypfion oviohoytodv xat oviohoyixey Yhwooov (OWL, RDFS), divetat n Suvatdtnta
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onuactohoyxhc entonueinons e évvotac (§ xou v evvoumdv) xdde eyypdgou (f pépoug evée
eYypdov), étol wote 1 avalhtnon pe 1 Pordeta e oviohoylag va eZedixeletar xat va
yivetar o €yxupr xat anoteheopotixt]. Hopaxdtw neprypdpeton n Evvola tng ovtoloyiog xat

avaiveton 1 yhwooa OWL (Web Ontology Language).

Ovrtoloyia

Ovtohoyla elvar 1 meprypagn, e TN yenowonoinoyn evog ocuyxexpiuévou Aelthoylou, evég
oUYOAOU A6 EVVOIES, AVTIXEIUEVO Xl OYECELS METAED TOUC TOU AQOPOUY Uil CUYXEXPILEVT,
neptoy yvwons. Ouctaotind, plo oviohoyia eivar wla tepapyia and xAdoelg, IBOTNTES ot

OTIYRIOTUTIA TWV XAAOEWY, TOU TERLYPAPOUY EVOL YVOOTIXG AVTIXEIUEVO.

RDF

H RDF! eivor pia YAOGoa avanapdotaong TANpoqoplag Yo Ty Tepry pagh SladxTuuxdy ovio-
THtwv/nbpwyv. Xpenoedel oTNY 0pYEveGT TNS TANROYOPINC OE GUYXEXELLEVO LOPYHTUTO, ETE-
Eepydoto and egapuoyéc, napéyoviag €Tot éva xotvd TAaioto yio TV avtahhayh/dStagotpacud
TAnpogopiag UeTall EQUEUOYQY, Ywplc andAela TS onuactohoyiog twv dedopévwy. H RDF
Baoiletal otny 10€a TNE AVTINPOCWTEVCTS OVTIOTHTWY PEGW XAVOAMXDY AVAYVWRICTIXWY KO-
cwv (Internationalized Resource Identifiers - IRIs) xou tne meptypagrc oviothtov péow
ATAGY IBOTATLY X0l TGV Tou Taipyouv ot 1dtétnteg. Autd odnyel otn dnplovpyla amhdy
dnhwoewy (statements) yio ovtéintec o€ poperh evoc Ypdpou and xépfouc xat axpéc Tou
AVTITPOCWTEVOLY OVTOTNTES 1) TIHES XA LOIOTNTES AVTIOTOLY . LUYAEXQPIUEVA, Ol ONAWOTELS Ef-
vt o€ Qop@n TeImAeTOVY (Unoxeiuevo, xatnydenua, aviixeiyevo - subject, predicate, object)
anoteholpeves and v oviotnta (Utoxeipevo) Tou meptypdgetat, Ty tdTrTa (xaTnydpenua)
TOU TO TEPLYPAPEL xat TNy T tou tadpver (avtixeipevo). To unoxeipevo xar to xatnydpnua
EMTEENETAUL VO AVTITPOOWTEVOVIAL UOVO Ao XAVOMUE VALY VORIOTIXA, EVEW TO AVTIXEIMEVO
uropel va eivat 1600 avoryveptotixd, 660 xot wia otadepr Tiph RDF (RDF Literal), énoc pio
ovufolooetpd, évag axépatog aprdude, uio nuepounvio, x.o. Mio culioyy andé RDF dnidoeig
(f Tpnhétec) wnopel va Yewpniel we évac xateuduvduevoe, ovopatiouévos yedgoc (directed
labelled graph).

RDFS

H RDF rapéyet évav 1po6m0 €xQpaong amhdy dNAOCEWY Yia oVIOTNTES, YPTOULOTOIOVTAS O-
vopaTiouéveg wtotnteg xat Tipés. Iapdho autd, elvor avayxaio n Onapén evog Aedthoyiou
(vocabulary) to onoio Va ypnotponoteitar oTic SNANOCELS, TEOXEWEYOL Vo TEPLYpdQeL TIC 1-
dtétntec ot Tic évvoleg/xhdoeic mou yapaxtneilovy Tic meprypapdueves oviétnTes. Autd
emtuyydvetar ue to RDF oyfpa (RDF Schema - RDFS?), to omofo enexteivet 10 Ae&ihdyto
< RDF ue oxond va neprypddet, e tn Borjieta deoUeLUEVLY AEEEWY, OVTOTNTES XAl OYETELS

netaZl Wothtov. Ilupéyer dopée yia TV meptypagt| Tou TOTOU TV AVTIXEWEVLY (XAdoElS

"http:/ /www.w3.org/TR/rdf-primer/
*http://www.w3.org/TR/rdf-schema,/
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-classes), tepapyiec tinwv (unoxidoeig subclasses), 1Bt6tntec (properties) mou neptypdpouv
YARUXTNEIOTIXG TWV OVIOTHTOY xat tepapyieg othtwy. To Aeihdyio mou yneoiuonoteita
ané 1o RDFS eivar éva e€etdixevpévo othivoro and npoxadopiopévous noépoug RDF, ue eidr)
onuactoroyia. Mia xidon oto RDFS avtiotoyel otnyv yevixeupévrn évvora tou tHnou 1 tng
xatnyoplag xou opiletar pe 1) dour| rdfs:Class. Ovtdtnteg nou avixouv o€ pia xAdor ovo-
walovtar otrypmdtuna tng xAdorne. ‘Eva otrypmdtuno plag xhdong ouvdéstor pe tnv xhdon
wEow tng otag rdf:itype. Mia ovtdtnta unopel va eivor oTiyliotuno TOAAGY XAAGEWY.
Mio widtnra yopaxtneiler otrymdtuna uiog xAdong 1 evog ouvohou xAdoewy xal oplletat
wéow g doung rdf:Property. Kde 1616tnta €yet éva nedio optouot, dniady t0 6OVORO TwY

xhdoewv Tig onoleg yopaxtneilet xat medio TwoY, dnhady Tig TiéS Tou unopel va Tdpet.

OWL

H yAdooo oviohoyidy totot (Web Ontology Language - OWL?) efvar 1 xathepwuévn yhdo-
oa optopol xor uhonoinong oviohoytdv otov 1616. H OWL xar 1o RDFS éyouv apxetéc
opototnteg. H OWL opiletan wg éva eZetdixeupévo Aelihdyio, 6mmg xat 1o RDES, éyer, duw-
¢, mhouatdtepn anuactohoyio. Mia xhdon opiletar yenotponotwvtag T dopry owl:Class xat
AV TINPooWNEVEL €var olvolo and ovidtnies ue tapdpotes Widtntec/ yapaxtnptotixd. H OWL
TPOCQEREL ETTALOV BOUES Yia 0pIOUO XRACEWY, CUUTERAAUSOVOUEVLY BasIX®Y TEAECTWY GU-
VOAWY, OTw¢ €vwon, Topt], cupTAipoua, xadog xor dAkeg dopésg, Omwe tooduvauia xhdong
(owl:equivalentClass). ‘Ocov agopd tic ovtétntee, 1 OWL enttpéner tov oploud 1ooduvaui-
ac 1 BragopeTdTNTaG 800 OVIOTHTWY U€ow Twy douwy owl:sameAs ot owl:differentFrom.
Ernione Syweiler diétntec tov onolwy n s eivar yio ovtémyta (owl:ObjectProperty) ue
autég ot onoleg malpvouv otadepéc tpée (owl:DatatypeProperty). Enforng, opiletou toodu-

4 4 x 7
vapia petall othtwy.

SPARQL 1.0

To npwtéxolho xat YhGoou epothocwy SPARQL? arotekel alotaom g ouddac W3C5 xa
éyer xahepwiel wg N otdvtap Yhwooa epwthoewy Yoo RDF dedopéva. H amotiunon cpw-
mioewy o SPARQL Boaoiletar oto taipiaopa potiBov ypdewy (graph pattern matching).
‘Eva potio ypdgou opiletar avadpopxd xo neptéyet exppdoeic RDE tpimhetodv xat teheotég
nou T ouvdéouv. Ot tekeotée autol eivar: 60leuine (AND), didlevine (UNION), npoaupe-
mxotntac (OPTIONAL) xou @uitpapiopatoc (FILTER). Ta yotiBa tpimhetdv - exgpdoeig
£y ouv axplBwg TNy Bra wopt| we tt¢ RDE tpinhéteg, pe tn Bagopd 6Tt €vag TouAdytotov and
Tou¢ TpElg Gpoug eivan uetainth. H dopn evéc SPARQL epwthuatog npootdtdlet apxetd
dopr; Tne SQL. Emnkéov, n SPARQL napéyet 61dpopoug tehectéc alhayhc Tng oetpds TV
anoteleopdtoy, 6nws: Distinct, Reduced, Limit, Offset, Order By.

Shttp://www.w3.org/ TR /owl-features/
*http://www.w3.org/ TR /rdf-sparql-query/
Shttp://www.w3.org/
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SPARQL 1.1

H SPARQL 1.16 arotehef enéxtaon e SPARQL, npotewvouevy eniong and v oudda W3C.
HepthauPBdver ta axdrouda dowxd otoyeia: Query, Update, Protocol, Service Description,
Property Paths, Entailment Regimes, Uniform HTTP Protocol for Managing RDF Graphs
xou Federation Extensions. H SPARQL 1.1 e€aheipel apxetolc and toug neptoptopolc tng
SPARQL 1.0, e16dyovtog AEToupytxoTnTa TOU agopd UVIUEOIoTIXES CUVAPTHOELS, EUPw-
Aeupéva EpTARATA, AELTOURYiEC avaVE®ONG DEBOUEVLY, YEIPIOUS LOVOTATI®Y, dEVNOoTE X.d.
Tevixd, n SPARQL 1.1 enexteivetar, and YA®OoH avdxTtnong dedouéveny, o€ YADCToH YEIpL-
opol dedopévwy. Ta napdderypa, exToC and Aettovpyleg avavéworng dedouévny, vrootneilet

CUVAPTAHOELS ELAYOYTE Xt Slaypapnic, TO00 aTolxdY 600 xat Yalixmy GedoUEVmY.

2.1.4 Teyvixég dwpoponoinomng

To npbBnua tne dragoponoinone eivar oTevd cuVBEdEUEVO Y To TpdPAnua p-draonopds (p-
dispersion) [90]:

Opopoc 2.1 (ITebPAnua p-dracropdc). Enideée, and éva ovrodo n dedopévwr onpeiwy,
p onueia éror ote n eddyiotn andotaon, avd {evyn, twy emAeyuévwy onueiwy va 1eYIoTo-

noeftal.

To npdBinua éyer didpopes napahhayée xou ovépata [92], énwe facility dispersion, p-
defense, maxsum/min dispersion. Eriong, eivar NP-complete [90], ondte didgopor euptoti-
xol ahyoprduor éyouv mpotadel, mpoxetuévou vo AOvouv To TEdBinua 600 1o duvatdv TLo
anodotxd [91]. Xtn ouvéyera, avatpéyoupe v cuvtopio o€ pia XATNYopIOTOMoT AUTOY TWYV

ahyopiduwy, 6nwe tapouordletor dielodixd oto [91].

2.1.5 Koatnyopronoinoy alyopidpwy diacnopds

Ot alyopriduol p-Braomopds Unopoly Vo yweloToly G TECOERIC XATNYOPIES: kataokevaotikol
(construction), yewonds (neighborhood), npoPodris (projection) xou evaAdayris (interchange).
Lo Tt axbhovda, Yewpolpe N 1o shvoko twv utodfipwy onueiony, ue |[N| = n xat S 1o civo-

Ao twv drgoporomuévey onueiny, ye |S| = p, dtav o akybprduoc dlaonopdc/Sapoporoinone
€yel ohoxhnpwiel.

Kataoxesvaoctixoi akyoprdpot

Xwpllovtar ot TpEIC LTOXATNYOPIES:

® 'ATANOTEC XATAOAEVACTIXES ELEWOTIXEG. Ot cuyxexpluévol ahyoprlol eTtAéYyouy,
apyxd, 1o Lebyog onuelwy mou €youv TN peyahltepn petalld Toug andoTaoy), Yo Vo
APy XOTOINGEL TO GUYORO TV BlapopoTomuéveny onueiwy S. 3tn ouvéyeta, xat péypet
va toyboel ot |S| = p, oe xdde enavdhndr, to otoyeio nou elodyetar eivar 1o onpeio

TOU PEYIOTOTOIEL TNV EAGYLOTN AnbéaTacT, ANd To 1idN ElonypEva 6T0 S onueia.

Shttp://www.w3.org/ TR /sparqll1-query/
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o '‘Aninoteg svplotinég Staypapns. Ot cuyxexpévol akydprdpol apytxd Vewpobv
6ha o umodripla onuela wg otoryelo Tou TEMXOL GuVOou, dnhady S = N xot uetd, o
xdde Py, agoaipoly éva and o dvo onuela to omola €youv T uxedTERN UETAY TOUg
andOTAGY) XA, CUYXEXQWEVA, TO ONPEID TTOU ATEYEL, CUYXEVTPWTIXA, AYOTEPO and Ta

unélotno onueia Tou S.

e Hui-dninoteg supiotixég Siaypapns Ot ouyxexpipévol ahyoprduol eivar (Blot ue Tig
AmAnotes evprotikés daypapng, anhd 1 Sorypapy| Tou evéC and Tar G0 EMAEYUEVA TPOS

drarypagn ototyela (and to Lebyog pe tn wxpdtepn andotact) yivetour pe tuyaio tpodmo.

ANybprdpol yeitovidg

Or ouyxexptuévor akydprduol Slahéyouv xat elodyouy éva apyixd onueio oto S xat opilouv
wla yertovtd yOpw and autd, yia napdderyud évay xOxho pe x€Vipo To emAEYUEVO onuelo x;.
Y11 ouvéyewa, EMAEYOUY TO ENOUEVO GTolElD TPOg ElCAYWYY, anoxAeiovTag Oha To onuela
oTn Yertovid Tou x;. Xe xdlde Brua, n yertowid opiletar ye Bdorn 1o tehevtaio clonyuévo
otoyeio. Or ahydpripor BragopomolobvTal avdAoYd YE TNV EURIOTIXY, TOU YENOILOTOIEITAL Yia
v entheyel To endpevo onpeio o) (rou Pploxetal €€w and T YeEITOVd TOU T;): xdTolog Unope!

va eETAEEEL TO TPWTO OMUElO, TO O KOVTIVG 1| TO 0 Makpuvo onueio and To urtodhpLa.

ANyoprdpol evalhoyhg

Or ouyxexpiuévol ahyoprdpol Yewpolv uia apytxr) tuyaia Aoon S xat petd, oe xdve Brua,
evalhdooouy éva onueio € S ye éva onueio y ¢ S, otoyedovtag vo PEATOG0UY TN BlaoTopd
tou S. Onwg xar oty nepintwon v alyoplduwy drAnotns dwypaeris, o onuelo mpog
drarypapt| x mpoépyetal and to Levyog onueiwy Tou S ue Ty wxpdTeRT UETAEl Toug andoTao.
To onueio y mpog eloaywyn, unopel vo eival 10 mp@dTO Tou aUEdVEL T7) BlaoTopd 1 AUTO
mou Ny avidvel neptocdtepo. Mio onuavtind TapaAloyh auTOY TV akyopituny eival ol
alybpripol mpocopowuévne avontnone (simulated annealing), ot omofot otoyebouv otny
ATOQUYY| TOTUXWY UEYIOTWY, EVUAAAGOOVTAS, TEPLODIXA, OTOlYEld UE TPOTIO TTOU VO UELWVEL TN

dtaonopd Tou S.

Alybprdpor npofoirg

Or ouyxexpévor alydpriuot tpofdiiouy 1o TedPANUa ot pio Ypouun xat 10 Abvouy exel.
H aZiohdynomn nou neprypdgetar oto [91] deiyver btt, yevind, ot alybpriypor evahhaync xat
YeIToVIdg efvar AMyo mo axpIBelg and Toug xaTaoxeuaaTIXoVS ahyopiluous, eve ot alydpriuot
TpoBoifc €youv T yewpdtepn anddoor. Ilapdha autd, ot alydprdpor yertovide ypeetdlovtat
TOPUUETPOTOMGT TNG axTIVOG TNC YEITOVAE Xal, OVEAOYO WE QUTAY TNV TOPUUETPOTOMGT,
umopel vo unv xatakrilouv oe Abon. Eniorng, yeetdleton vo tpé€ouy apxetéc popéc e dapo-
peTIXd onpeia apytxonoinone, WoTe vo uny ennpedletat 1 TeAxr) Aoon and v apyixonoino.
Emniéov, 1600 ot alybdprdpol yeitovidg, 600 xar ot evahhayhg, yivovtal mo anowtntixol o

XeOvo Yia peyaho aprdud unodigiev onueiwy N. And tnv Gk TAEUPd, Ol XATUGREVATTIXO!
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akydprduorl eivar ebxohot otV LAoTolNa), Be YpetdlovTol TAPAPETEOTOMNAY Xt EYOUV CYETIXA
xohY amoteAeoPATIXOTNTA, OVTag amodoTixol Yo ueydha peyédn tou N xar uixpd xAdoyo-
o |S|/|N|. T autd to Adyo, peydhoc aprduds mpbopatny EpYAoIOY OE dapoponoino

ATOTEAECUATGY VIOVETE! TUPUANAYES TV ATANOTOV XATACKEVATTXWDY oAy 0pIUwY.

2.1.6 XUVaETNOELS -CTOYOL XU ATOCTACELG

Y11 ouvéyela napouctdlovle UTAPYOUCES EPYACIES TNV TERLOY T TNE dLAPOPOTOINONE ATOTE-
Aeopdtwy avalftnong, ané Tig onoleg EUnVeELOTNXE Pépog TNG EPYACIUg Hag Tavw Ty Slago-
pomolnan oy oMwy YenoTov.

Or ouyypageic tou [95] Bacilouy Ty avdiuon Toug oThy €vvola Tng TANPOPOELUXTC avd-
yxrne (information need) u, 1 oroio oyetiletar pe éva epdTNUA ¢ xoun Tic avtioToyes povddes
mAnpogopiag information nuggets. Ov povddeg mhnpogopiag eivar SIPOPETINES EXPAVOELS
¢ TAnpogoptlaxic avdyxng mou oyetiletor ue éva epodTR, dnAadY dlagopeTiés odeic 1
EPWTACELC TOU aMAVTIOVTAL AN To ANOTEAEoUITA EVOS cpwThuatog. Lo mapdderypo, yio To
EPOTNUA «jaguary, dvo mpogavelc povddeg mAnpogopiog eival to autoxivnto jaguar xor to
Cwo jaguar. T 1o epwtnua «e0vixég exhoyécy, miavég wovddeg minpopopiog Yo anavtol-
oav 0TI TUPAXATL EpWTACES: «THTE YivovTal ot endueve edvixég exhoyég;y, «molot elval oL
urodriplor apy Yol XOUUATLY Yia TIg ETOUEVES EVVIXES EXAOYEC;Y 1 «TOWL EIVAL T EXTIUWUEVAL
OTMOTEAEGUATOL VIOl TIC EMOUEVES EXNOYES;Y.

Baowlépevor ota napandvew, opllovy tny midavotnta evog eyypdpou d va txavormotel tny

avayxn avalATnong u evog EpOTAUNTOS GG

m

P(R=1lu,d) =1~ ][ (1 = P(n; € u)- P(n; € d)) (2.4)
i=1

6mou 1 mosétnra P(R = 1|u, d) Snhdver 61t undpyer touldytotov pla wovdda mhnpogopioc

N TOU IXAVOTOIEL TNY TANPOQOpLAXY) avayxn U %Al XAAOTTETAL And 10 €YyYpaPo d, xal T0 M

ONAGOVEL TO GUYOAIXO aplUd Uovddwy tAnpogopiag nou oyetilovtat ye o u. To ywvéuevo

OTOV TOPATAVE THTO BNAGVEL THY TdavoOTNTO VoL Uny UTtdpy et xauio Lovada TAnpogopiag Tou

Vo GUVOEEL TNV TANROQopLaxY| avdyxn u Ue To €yypago d.

O noapandve t0nog e€etdler wbvo éva €yypao, 6Gov aQopd TN o€ TOU UE TNV TANROYO-
otox) avayxn. Ométe Yo pnopolioe va yenowonomldel wg ouvdptnor otéyog Teog BektioTo-
noinom, 6tay YEAOUUE Vo ETIAEEOVYE TO TPMTO GTOIYE(D ATO €Va GUVOLO UTOYHPIWY CTOLYEIWY
TEOG EloaYWYH 010 cUvolo S. Xty yevixy nepintwor), émou €youv eloayVel #o1 k otoryela

oto oOvolo S, 1 E&iowon 2.4 petatpénetal oc:

m k—1
P(Ry = 1|u,di,dy, ... dy) = 1= [[ (1 = P(ns € w)- (]| P(ni ¢ d)))- P(ns € d))  (2.5)
i=1 j=1

6mou n nochTnT Hf;ll P(n; ¢ dj) dmhédpver tnv mavdtnta 61 xavéva and to KON etonyuéva

otouyela dev ixavonotet ) povdda thnpogopioc n;. To P(Ry, = 1lu,di, da, ..., dy), tehixd,



2.1 TréBadeo 39

diver Ty mdavotnTa €va otolyeio k va mepéyel povadeg TAnpogopiag Tou BeV TEpLEyovTal
o mponYouuéveg eonyuéva oto S otoryeio. Aedouévwy TeV Tapandve, o oTdY0g EvOg
guptoTixol akyoplduou Sagoponoinong eivat, o xdde Brua, va peytotonotel Ty mdavotnta
Tou neplypdgetal otny Elowon 2.5, éwg 6tou to olvoho S va neptéyet tov emtduuntd aprdud
otoyelwy.

Ot suyypageic Tou [97] enexteivouy Ty Tapamdve avdiuor VewphvTag xatnyopies oTC
onofec epwtApaTa xar €yypaga (anoteléopata) pnopody vo avixouv. ‘Ouota pe to [95],
opiCouv 10 V(d|q, ¢) w¢ v nototixd, T Tou eYYpdgou d, Yid T0 EpRTNUA ¢, 600V apopd TNy
xatnyopia c. O o1dyo0¢ elvar 1 ebpeon evég ouvGLoL and k Bla@opoTomuéva AToTEAEGUOTA,

TOU VA UEYICTOTOONY TNV TAURAXATW TOCHTNTA:

P(Slq) = ZP o)1 - T] (1 - V(dlg,0)) (2.6)

deS
érou P(clq) eivar 1 xatavoud mdavétntoc Tov XaTnyoptdy Yo T0 EpMTNUA .

H xdpta Stagopd petald avthc tne uedddou xar e avtiotoryne tou [95] eivon dtt €66
AouBdvouy uddn xar TN oyeTiny onuacio avdyesa oe SlaopeTIxéc Yovades TANpopopiag,
xo¥d¢ enione xan 6Tt €yypaga Tou TEpLEYoLY TNV (Blor povdda TAnpogopiag unopel vor xohi-
TTOLY, ot dlapopeTnd Badud, pla mAnpogoptaxt avdyxy. I'a mapdderyua, av éva €yypago d
AVUPEPETAL ETULPAVEIAXE 0T Hovada tAnpogopiac n;, tote 10 V(d|g, ¢;) avapéveton va eivar
YUUNAS, onoTE emTALOV €Y YpUPA OYETING UE TN Lovada n; TeERet va etoay ol oc endueva
Briwato Tou alyopiduou, Gate 1 TANpogoplaxy) avayxy va xahuplel TAHEWS.

O viovetoluevog ahyopriog eivon €vag ATANOTOC XATAOHEVACTINGS AXYORIIUOS XUTH TOV
onofo, oe xdie Prua, o éyypago ye tn ueyahltepy oplakrj xpnotudtnte (marginal utility)

elodyetar oto S. H oplaxn yenorpodtnta opiletar wg:

g(dlg,c, S) Z U(clg, S)V(d|q,c) (2.7)
ceC(d)

6mouv C(d) elvar 10 obvoro twv xatnyopdy Tou oyetiloviar ye to éyypago d xar Ulclq, S)
elva 1) Beopeupévn mdavoTNTA TO EPOTNUA ¢ VO AviXEL aTNY XaTnyopia ¢, Bedouévou 6Tt Oha
Ta ROM €loNYREVA 6TO S EYYPAUPIU ATOTUYYAVOUV Vo XAAOPouy TNy TAnpopoptaxyy avayxy.
Ovuotaotixd, o alydprduog, o xdve Brua, Qdyver va Peet 10 Eyypapo Ue TN UeYANOTERT
OUVELOQOPA OTO VA IXOVOTOLNOEL OTOIEGONTOTE AN TIC XATNYOpIEC Tov, dedouévne Tng undp-
YOUOUS GUVEIGHORAS TwV o1 ELoNYREVLY 0TO S EYYRAGOV.

Or ouyypageic tou [96] etodyouy Ty évvora TNe XEWEVIXAC OUOLOTNTAC OTIC OUVAPTAGELS
otoyoug toug. Anhady, otdyog eivar Théov 1 Pektiotonoinoy plag cuVAPTNONE TOU GUVA-
Vpollel Ty opotéTnTaL TOU EYYPAQOU UE TO EPOTNUA Xt T1) dlooTopd YeTall TwV EYYPAPLY.
Y ovyxexpiuévr douvkeld, tpelg ouvapthoeg otdyor opiCovtan: Max-Sum, Max-Min xo

Mono-objective. Axohoudolv ot TOTOL TOU TG TEELYPAPOUV:

e Max-Sum

F(8) = (k=1)> wu)+2X > d(u,v) (2.8)

ueS u,veS
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6mou |S] = k 1o mMidoc twv emduuntodv Sgoponomuévey eyypdpmy, w(u) elvat to
O%0p OUOLOTNTAC TOU EYYPAPOU U UE To ep®TNua, d(u,v) elval To oxop dagoponoinong
(anbotaon) peTall Twy eYYpdYwY u xor v xor A > 0 eivar 1 tapdpetpoc nou puduilet

TN onuacio Tou 6x0p BlAPoPOToINCTE GE OYECT) UE TO GXOP OUOLOTNTUS.

e Max-Min
f(S) = minw(u) + A min d(u,v) (2.9)

ueS u,veS

e Mono-objective

£(8) =" w(w) (2.10)

6mov w(u) = (w(u) + ﬁ Y ven d(u,v)).

Teeic mpooeyytotixol ahydprdpor yio TIC TUpUTdve cuVaPTHOELS oTdyous opilovtal enlorng
oTr ouyxexplévn dovkerd. Ot ouyxexppévol ahyoprduol UoVeTOLYTAL Xdl 0T OIXT POS
epyaoio, ondte xat mapouctdlovTar AVUALTIXE GTO AVTIOTOLYO XEQANAIO TOU TEPLYPAQEL TN

dlapoponoinen oyoMwy YenoT®wy ot ednoeoypaPixd dpvpa.

2.2 3yetwxég gpyaocieg

2.2.1 Acdopéva exnaidevong

Hponyolyueves epyaoiec oyetixd ye to npdfinua tne addnone e TocdTnTag/TodTNTAS TWVY
dedouévwy exnaidevong Pacilovtal otny tpoaywyt ot umidtepeg Yéoelg xatdtalng anote-
Aeopdtov and younhf Véon. Xto [13] n apynh| xatdraln (tadwéunon) nou napovotdletat
0TOUC YENOTEC TOPUAAACOETOL GGOV APORd T 2 TEMOTO ATOTEAECUATO.  MUYAEXPIUEVA, TA
anoteréopata Twv Héoewy 1 xou 2, to onolo avtixahoTody To apytxd anoTeAéopata, emAé-
yovtat ue Bdon Sidpopec otpatnyxéc (tuyaio enthoyn, Ledyog anoTENEOUSTWY TOU YUEYIOTO-
Totel piot oUYXEXPILEVT, PETEIXT anWAElaS, x.0.). Lto [14], otdyoc eivan 1 npoaywYn VEwy
oeMBwY, ot onoleg adolvTar and akydprdpous mou unohoyiCouv T dnpogiiia oehidwy 6To
oxop tagwopnong. ‘Etor, anotehéopata and yaunréc Véocic xatdtaing emiéyovton Tuyala
xou tonovetolvtan oe uPnhdtepes Véoeic. Auth 1 dradixaoio etttpénet ot daopetind (véa)
Eyyeapa va xprloly Yid T OYETUXOTNTA TOUG and TOUG YPHOTES.

Koat” avtiotoryla ye ™ uédodd pag, xar ol 800 napandve npooeyyioelg otoyelouy oTny
EXUETAMAEUOT] EMITAEOY AVABRACTS A6 TO YENHOTN Yid TNV exnaidevon ulag cuvdptnong ta-
gwvopnong. ITapdha autd, ot ouyxexpuéveg uébodol ahhot@vouy TNV apyIxh XATATALY TWV
anoTEAEOUATOV o eggaviletarl 0To YeRoTH XATd TN SLdpxeLo TNG PAOTNS EXTADELVOTC, UETO-
pépovtog anoteréopata yapning xotdtadng oc udnidtepeg Yéoeg. Ye avtiveon e autég,
N wEY000C pag mapdyel VEES XploEl OYETIXOTATAC VIO ATOTEAECUATA TOU BEV EYOLY ETUOXO-
el and to yphoty (anotedéopata yapniic xatdtalng), ywpeic va yetaBdhher Ty apytxd

XATATAEY) TWV ATOTEAEOUATWY.
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2.2.2 ITowétnta exnaidevong

g axdhovdeg napaypdpous napovotdlovtar didgopes npooeyyioeg nou oyetilovtat e (o)
eCatouxevpévn avalhtnon otov ot xau (B) exnaidevon cuvapthoewy talvounone/avatalvounong
ATOTEAECUATOV.

Yto [15] o ouyypagéas npoteiver pia, Baoiloyevn oty Vepatind neptoyn, Pedtinor tou ah-
yopituou pagerank, nou emtpénet Tov npoeneepyaouévo uoloYLous evog otadepol apriuod
amd draviopata pagerank, ta onola Yo avTioToly 00V 68 GUYXEXPIUEVES VEPUTIXESC XATNYOPlES.
Avutd ta Staviopata, oTn GUVEYELX, YENOWOTOOUYTAL Yid Vo UETABIANOUY TOV UTOAOYIOWO
TN¢ MoTag anotehecpdtoy XAV epwTARaTos, Bact{OUeva 0Ty OPOIOTNTA TOU EQWOTALATOS
we xdde Vepatind xatnyopla. Xto [16] avrpetwniletar ndht 1o tpdPinua e elotopixeuong
ToU ahyodprduou pagerank, ue éugacy oty xhpaxwopdétnTa. 1o [17] o ouyypageic ex-
wetahhevovtar tepapyiec evvoldy, 6nwe to ODP [28] | yia va xatnyoplonotioouy epwtiyata
xal vo dnpiovpyRoouy npogik yenotayv. ‘Eneita, yenolponolody teyvixeg cuvepYaTxo) QLA-
tpapiopatoc (collaborative filtering) yio vor avaxatatdZouv to anOTEAEGUOTA EQWTNUATOY,
Baocloyevol ota Tapamdve TEOQiA. NuyXpIVOUEVY UE TA THpATdve, 1) wédodoe uag dragpépet
070 OTL OeV xaTaoXEVALEL DlaPopeTIXd TEOYIA Yenotey, olte Yewpel npoxatopiopévo aptdud
VEPATIXGY XATY0RLOY. AVTIUETWS, EXYETAMNAEVOPAGTE CUVERYAUTIXT TANPOQOpia and BLdpo-
POUC YpHoTES Yia v dnptoupyicoupe ouddes dedouévmy (e xowd Vepatind mepleyouevo 1
e xowv ouuneplpopd avalhtnong), oTic onolec ot ypRoTES EVOEyETAL Vo CUUUETEYOUV UE Bto-
popetxég Paplnteg. Emniéoy, xdnoteg exdoyéc tng uedédou yag dev otnpilovtat wdévo oto
TEPLEYOUEVO, AANE UTONOYICOUY Xal OUOIOTNTES G GUUTERLPORY AvalATNOTS.

Yta [5, 6, 18, 19], o1 ouyypageic doyoltv ta HovTéda TOUC EXPETAAREVOUEVOL TO Bpoyu-
npddeoyuo R paxponpdieoyo totopixd avalftnorne # to teptBdhhov (context) (yia napdderyua
oL £YYPAPA 0TOY UTOAOYIGTH) Tou YeRoTr. Autd ta poviéha eival, ouolaotixd, Teogik yen-
OTOV TOU YPNCILOTOOUYTOL YOl VO ENEXTEIVOUY PEANOVTIXG EQOTARATA 1) VO BEATIOGOUV Ta
amotehéouaTd Toug. Muyxpvopeves ge T uédodd pog, o Tapandve Tpoceyyioelg Yewpoly
HOVO OUOLOTNTA TEQIEYOREVOL Xdt, EMITAEOV, OEV EXUETAAAEDOVTOL GUVERYUTIXY, TANPOGOpla
and 6hoUE TOUC YPNOTEC.

Trdpyouv eniong Bouleléc Tou TpOTOTOLOLY BladedoUEves TEYVIXES Unyovixhc wdinon-
¢ Yo var BEATIOO0UY TNV XaTdToln TV anotekeopdtwy. Xto [12], o xhaowde ahydpriuog
Mnyavéry Atavuopdtov SthpiEne yio tatvounor tpononoteiton €Tot HGoTe (o) va HELdVovTaL
o opdipata tadvounone otg uPnhétepes xhdoeic oyetxdtntac (B) vo auEdvetar v Bapl-
TNTO EPWTNUATLY e Aydtepeg Bladéotpeg xploelc oyeuxdtntac, 60ov agopd Tn dradixacia
¢ exnaidevone. Xto [20] ot ouyypageic mpoteivouy TNV exTABELUOT) TOAAATAGY GUVOETH-
oewv Tagvounong, mou Yo avTioTolyoly, GUnS, OTIS DIAPOPETIXES HAUCELS OYETIXOTNTAC TWY
OEDOUEVWY EXTIAIDEVOTS XAl OYl OF DIAPORETIXES VEUATINES TEQIOYES 1) DIAPOPETINES TUUTEQL-
popéc avalATnong. LUyxpIVOUEVES UE T1) DOUAELS Wog, ol Topandve epyaaieg dev hauBdvouy
unodn Toug Tig evdoyevelc oyéoelg UETAC) EpOTUATKDY Xl ATOTEAECUATWY, TTou xadopilouy
DILPOPETIXEG CUUTERIPOPES avalfTNoNG.

Téhog, pédodor cuotadonoiong ouvdualovtar pe teyvixés Mnyavodv Atavuoudtwy Lt
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&ne, ohAG yio va emityouy BtagopeTixols oxomolc and toug dixolc pac. 3to [21] egapudleta
ovotadonolnon pe oxond TNV eXAENTUVOT] UEYIAWY OET dedouévwy exmaideuong, anoppinto-
vtog exelva to dedoyeva mou dev ypetdalovtal oy Qdon exnaideuong Tou woviéhou. Erniong,
o710 [22] exteheiton ovotadonoinoy oe cuvaptioels Talvounong, extudeuuéves avd yphoty,

Ylor 6xonolg napaywyhc Tpotdoewy (recommendation).

2.2.3 XYnpoacioroyixn emonpeinwon

‘Evac yeydhog aptiuodc npoceyyloewy 660V agopd 11 oNUACIONOYIXY ETIoNUEiwoT €Yl TpO-
tadel ot BiBhoypagia [53, 54]. Ot neptocdTEPES EMXEVTPWYOVTAL OTNY ETOTUElwOn dlo-
dixtuaxdv ndpwyv (web resources), énwe HTML wotocelidec [55, 56, 57, 58, 59, 60, 61].
Yy emonpeinon anhol xewwévou, undpyouy TpooeYYioelg Tou Blapépouy 6oov apopd 1660
oty entonueiwon, 6oo xar otny avalhtnon xewévou. To GATE [62] eivar pla mhatpdpua
TIOU EVOWUATWVEL CUYXEXPIUEVT) ARYITEXTOVIXY), TAXIGLO xal Yeupixd epYOAElo Yid YAWOOIXT
enelepyooia. Tautdypova npoc@épet epyaleia xor TdPOUC Yia XEWEVIXY ETOTUEWOT, T60O0
YELPOXIVN TN 600 xat auToUATY, Ypnolonowwvtag teyvoloyiee elaywyhc mhnpogopiac (In-
formation Extraction - IE). H dovketd nou meprypdgetar oto [63] npoopépet pio unodoun
Y1 ONPACIOAOYIXY) EMONUEIDOT XEWEVLDY, TEPLOPILOUEVT], OUMS, ATO T O TG OVIOAOY(-
o, ovopalouevyy KIMO. Ta vnocuotipata yio eaywyr) TAnpogopiag, dSayelpon eyypdpwy
xou emonuelwon PasiCoviat oto GATE. Yxondg tou unocuothipatog e€aywyh Thnpooplog
VAL 1) VALY VOPLOT, OVOUATIXGY OVTOTAT®WY Tou Vo oyYeTilovTal YE TIC EVVOLES TNS OVIOAOY(-
ag KIMO. Yuyxpwvouevn e TI¢ THpATdvew TEOoeYYIOELS, 1 DOVAEId TOU REQIYPAPETAL OTNV
napoloa dratplfry vhomotel Tpoywenuéves duvatdtnteg avalftnong, ocuvdualoviag xhaootxh
avalhmnon ue AEeC xAedld xou onpactohoytx) avalAtnon Ue TEQUYNOT 0TI XAAOES NG
ovtohoylog. Emniéoy, eiodyet duvatdtnieg autdpatng entonueiwons xetgévou, otnptloueves
0E JOVTEAX pmyoavixng udinong mou exmoudedovial Ye BAoT 10 10TOPIXO EMIONUEIWONS TWV
XENOT®Y.

H Souked tou [64] (AKTiveMedia) vrnootnpilet emonueiwon xewévou, emxdvwy xat t-
0TooEADBWY, YPNOILOTOUOVTAC TOGO OVTONOYIES, 6G0 XUl ETMONUEIDOELS EAEUVEQOU XEIUEVOL
(tags). Tha v unoothpldn autéuatne entonpeiwone yenoronoteitor évo Loxellevo olvoTr-
wo eCaywync TANpogoplag, 10 onolo exmoudeeTal And TEONYOVUEVES ENLONUEIWDOELS VIOl VL
Tpoteivel emonueldaelc oto Yphotn. Hapdha autd, 1 cuyxexpévn dovkeld dev utootnpilel
duvatdNTES avalRTNONG, EVKD O UNYAVIOHOS UTOUATNS ENtonueiwone Exet didpopous Teplo-
plopolg: Eyel younA anddooy, 6ty N emoNUElwon enexTelveTal TEPAY TOU EVOS OPOU, EVE
dev unootreiletar emoNUEiwo Ye TEPIOGOTERES TG Ulog Evvolec.

To nopamdve epyaheio neptopilovtar oe emonueiwon aniol xeuévou | HTML xewévou.
‘Ocov agopd dhhoug popebtunoug xewévou, 1o PDFTab [65] eivar éva plug-in tou Protege”
nou unoatnellel emonuelwon pdf eyypdowy ye xhdoewg and oviohoyiec OWL. Or emtonueted-
oelg anoUnxevoVIal ECWTERIXE 0To XdVe éyypago. Ouoing, To SemanticWord [66] eivon éva

plug-in tou MS Word nou unootrpilel emonueinwon word eyypdgwy ye xhdoeig and ovto-

"http://protege.stanford.edu/
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hoyiec DAMLAOIL. Xuyxpituixd ye 1 010 gog Tpocéyylon, ta 600 napandve epyaieia dev
unootneilouy avalhtnon B autdpaty entonueiwo.

‘Ocov agopd otn onuactoloyixy| avalftnoy, to tehevtala ypovia €youy, eniong, npoto-
Vel apxetée pédodor oty BPhoypagpio [67]. Mia npooéyyion apxetd xovuvh otn S| pog
napovatdletar oo [68], 6nou évag cuvduaopudc avalhnone e AEeic XAEIdId xot oNUAGIONO-
yieric avalhtnone oe Suadixtuaxolc népoug vhonoteiton ndvew oto AKTiveMedia ([64]). Eva
ONUAVTIXG UEIOVEXTHPRA QUTAS NS UeVddou eivar 6Tt 1 tadtvounon anotehecudtwy otnplle-
Tat Wovo oty avalhtnon ue AEEelg xAedLd, eved 1 onpactoloyixt avalitnon yenotuonoteitot
wovo yia va prhtpaptotoly anotehéopata. Emmiéov, dev unootrpilovion mpoywenuéves e-
mhoyég onuactohoyxhc avalhtnong Pactouéveg oty onpactohoyia Twyv ovtohoyuwy. Téhog,
wio evdragépouoa ahhd hiydtepo oyetnt| npooéyylon noapouotdletar oto [69], érou yiveto
avdhuon TN onpaoiog Ty AEECEWY XAl QEACEWY, WOTE YA OPIGTOLY ONUACIONOYIXES OYECELS
wetalh evvouwy. ‘Etot, n avalftnon enextelvetal Ue onuactoloyia, UETATEETOVTAS TIC ATAES

AéZelg oe €vvoieg, GOTe va YIVEL BuvaTH 1] EXUETIAAEUOY) TV PETAEY TOUS CNUACLOAOYLMY.

2.2.4 EZatopixevorn onpacloAoyix®y BeSoUEveY

Ot meploodtepeg undpyovoes, uéypl otiyuns, mpooeyyloe eite avuyetwnilovy éuyeca to
TEOBANUA TNE EXTAIBEVOTC LOVTEAWY avaTagvounoTc Yo eEatouixeuon, eite axohouvdoly npo-
oeyyioe Baotopéves otn uvihun (memory based approaches) yia eZatopixevon. H Soukerd
TOU TEpLYpdPeTAL GTY) BraTen elvarl 1 TPOTY Tou TpaypatebeTar TV LIYETNOT TPOGEYYIoNG
Baotopévne oe povtého (model based approach) yia eZatopixevorn onuactohoyixhc avalfhtn-
ong.

H mo xovtv Souked otn duixd, wac meprypdgetar oto [39], émou ot cuyypageic ova-
nthocouy TeYViXéC eEaTopixeuoTc avalATNong O ONUACIOAOYIXE Dedopéva, 1o TAaloo TNg
unyavic avalhtnone NAGA®, evowuatdvoviag to evilapépovia Tou Yphotn 610 Unyaviowd
Baduyordynong anoteheopdtoy tne pnyavic. To mpogik tou yprRotn xataoxevdletal we éva
andonacya (snippet) tou cuvokixol Yedpou Yveone mou Teptéyel Ta onuactohoyixd dedo-
wéva. Ou oyéoerc petalld v oviothtey ¢ Bdone (Yedpou) yveong yenotponotolvar yio
va dradotoly oxop mpotiunong Tou Yenoty, ot OVIOTNTES TOU TOV APOpOVY, GE TEQUITERL
OVTOTNTES, UAOTIOIOVTAG, €101, éva miavoTixd povTENO €EUTOUIXEUOTC ATOTEAEOUATWY oV~
{itnonce.

Y7o [40], ot ouyypagelc ypnotponooly teyvixés diddoong evepyonoinone (spreading ac-
tivation), ouvbualduevee pe xhaootxf avalitnomn pe oxond ) Bedtiworn tne avalitnong
o€ xanota ovyxexpévy Vepatiny neptoyh. Egapuélouy tny ey i) 10U¢ YpNOILOTOIOVTAS
évar LBEIXS BixTuo OVTOTATWY, O6ToL xdle oyéon uetald ovioTHtwy yoapaxtnpiletar and wia
emtypagn (label) xou éva aprduntind Bdpoc (weight). H teyvixd touc xatiotd duvath tny
AVAXTNOT) OVTOTHTWY Ol OTOIEG DEV TEPLEYOLY TIC AEEEIC XAEIDIA TOU EPWTAUATOS, ARG GUVOE-
ovtat Pe dAheg ovtHTNTES TOL TIC TEPIEYouY. LTy douketd Tou [41], uiodeteiton pio otatioTxy

TPOGEYYLON Yl TNV eXUAUNOY €VOC OVTOAOYIXOU HOVTENOU YphoTy ue Bdon xdmota Vegotixt

S8http://www.mpi-inf.mpg.de/yago-naga/naga/
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ovtoloyia e ) Borleta diddoong evepyonoinong.

1o [42], ot ouyypageic npaypatebovial To TEOBANU TEGTACTS EPWTNUATOY, dlacuvdEo-
VTG PE AUTOUATO TROTO EPWTHUATI UE €VVOLEC amd Tnyv oviohoyio tng DBpedia. Yto nhalota
e uedodou, oyetxé évvoleg eviomilovial Yo T0 TANPES EpOTNUA, oARE o Yo xdde v-
Yeduua (n-gram) (niady pla axohovdia and v AEeic) ToU EpWTAUATOS Xat, XATOTLY, TEYVIXES
unyovixng uainone epappolovial yia va anogactotel toteg and tig €vvoleg Yo xpatnioly xat
noteg Vo anopprpiodv. H ouyxexpipévn uédodog exgetahhebetal TNV XEWEVIXY TEPLYPUQT Xd-
e évvolag, xaddg enfong yapaxtnpoTixd Bactopéva 6To ep®dTNUa xou Buctouéva 0TI €VVoLeg
Yoo TV exnaideuoT) Twv povtéhwy unyavixis udinong. H mpooéyyion nou npoteivetal oto
[43] ypnowornotel 1600 e€uptnuéva, 600 xat aveEdptnta and T0 GHVORO JESOUEVLY YoPUXTY)-
ptoTixd exnaidevong. Ta npdta egdyoviar and tov yedgpo RDE twv dedopévwy. Ta dedtepa
eZdyovton and eZwtepixés myéc, 6w dradxtuaxés wnyavée avalnitnong 1 Pooelg dedopé-
vov v-ypappdtwy. To yapaxtnpiotxd, eniong, xatnyoptonoodviar oe (o) Pactoyéva oty
oUYVOTNTA, TA OTOlA TEOXVUTTOUY PETPAOVYTUS Otdpopa LoTifo 0ToV Ypdpo BEBOUEVLY 1) 0TS
eCwtepinée mnyéc xat (B) Baotopéva oty xevipedTnTaL, To ool TEOXOTTOUY EQapUblovTag
Yeagodewpnuixole alyopituoue, 6twg o PageRank oto ypdgpo RDF dedopévemv.

Yto [44], opiletan pio ovrohoyio and Yepatixéc TEQLOYES TOU YENOULOTOIEITOL Y10l THY XATY)-
yoptormoinom wotocehidwy. To npogik Tou yeroty xwdixonoeital wg exdoy ¥ ulag tpobindpy ou-
oag YepaTixAc ovrohoylag avapopds, atny omolo exdoyt| ot €vvoleg -xhdaelg yapaxtnoilovtal
and 6x0p eVOLAPEPOVTOC, To OTOlA EEAYOVTOL XAl OVAVEMVOVTAL UE BAOT TN CUURERIPOEY TOU
yehotn (Onhady notec évvoree ypnotponoinoe/eide). H epapyind| oyéon yetalt twy evvordy
oTnv ovtohoyia ypnotponoteitar 68 GUVBUAOUS PE TEYVIXEC DLABOOTC EVEpYOTOINOTC Yo Vo
YopaxTNELoTel T0 GUVOAO TwY EVVOLOY TS ovtohoyiog -tpogik tou yehotn. Téhoc, oto [45],
EVOL EXTETAPEVO OUYOAO antd TROTIUACELS EVVOLWY EEAYETAL Yiot xQUE YpeNoTy, Bactopévo ae €v-
VOIEG TOU TIPOXUTTOUY and to dedoyeva avalhtnong tou yenotn. ‘Etot, 1o npogik tou yprotn
avanaploTatal, dpytxd, W Vo 0VTOAOYIXO BEVTPO Xat, TN GUVEYELR, BivETal We elcodog ot pla

unyavy) dtavuoudtey oThpEng yio vor exntatdeloel €va eEATOXEUUEVO LOVTERD TROTIUACEWY

xehoT.

2.2.5 AvdAuom oyohiwy ¥enoTOY xot TEYVIXES dlapoponoinong

Ané yehétn tne Pifhoypaplac dev TpoxinTouy Pyl XAl CHUERN EQYATIEC TOU VA AGYONOUYTAL
HE To TMEOPANua NG dlagoponoinang oyoMwy Yenotwy ot ewnocoypapixd dpdpa, To onolo
TeaYUATEDETAL 1) SUYXEXPLUEVT Drateifr). X Tn cuvéyetla napatéTouue epyaciec Tou xatamtdvo-
vtat pe (o) T0 mpdBAnua TE avdhuong oyohmV YeNoTOY Xat, YEVIXSA, SEBOUEVRY XOVWVIXDVY
dixtiwy xou (B) pe 1o mpdPBAnua tne dagoponoinorne anoteleopdtwy avalitnonge.

H Bovked mov neprypdgetor 6o [88] eivon 1 xovtvdtepn otn dux| pac. Ot ouyypageic ma-
povotdlouy to (und avdntuén) clotnud Toug tou yerpiletar Stadixtuaxés opddec culitnong.
To clotnuo anattel ot YpRoTeg Vo SNAOYOUY pNTA TIC ATOPELS TOUG OE CUYXEXPIMEVES Veud-
TIXEC TEPIOYES. 2TT) GUVEYEIX, EXUETUANEDETAL AUTHY TNV AYADRACT) YENOTOY VLo VA TRPOTEIVEL

(ovothoet) didpopes andlere, emtpénoviag 6to yehoty va puduicer to Badud e oporbtnta-
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¢/etepoyévelas TwV GUOTAoEWY o oyéon pe Tic dixée tou amdderc. Ilépa and tic dragopéc
OToL XELTNPIA DLOPOPOTOINCTC TOU YPNCILOTOLOUVTAL, 1) GUYXEXPIUEVY BOVAELX Dragépet and
duxe| pac oo bt amoutel dueon (pnTh) o ouyxEXPIIEVY avddpuor) and TOUC YEHoTES XaL, €-
TTAEOY, BlaQopoToLEl TG TEOTEWVOUEVES andElS Ue BAon TIC TPooWTIXEC ATOPELS TOU YENoTT
xat Oyt pe €vay xadohxd Tedmo.

Ot ouyypagelc tou [84] npoteivouv éva GhoTHUA CUCTACEWY EBNCEOYPAPIXWY dplpwV o€
xoovIxd dixtua (@époun), 10 onoio exyeTahheETOl To OYORO YENOTWY Yol Vo TEOTE(VEL
gevpa. H npocéyylor) toug otoyelel 0Ty xaTaoxeuT| VEUATIXGY TROQIA, YENOILOTOIOVTAS
1600 10 dpUpo, 600 xat Ta oy oMd Tou. Ta mpogik autd ypnotwonotobvtal yio vor avaxTndoly
oyetxd dpdpa. Ouolwe, oto [85], napovardletor pio pédodoc Yy ouctdoels dpdpwy oe
yefoteg, ta omofo eivar mdavoy va oyolactoly and autovc. Ot ouyypagelc tpoteivouy pla
uBedXn UEY0B0 CUCTACEWY PE TNY OTOIA EXPETANAEDOVTAL, TEQPX ATO TO XEWEVINO TEPIEYOUEVO
Twv dplpwy, xat wotia cuv-oyohaopol dolpwy and yerotec.

Or ouyypageic tou [79] npdta npofiénouy av éva dpdpo eivar mlavd va oyohacTel xa,
otn ouvéyeta, av Yo ABet yeydho aprdud oyohinwy A oyt Tia va to emtiyouvy, egapudlovy
500 dradoyixés pdoeic xatnyoptonoinone (classification). 1o [78], ot idlor ouyypageic po-
VIEAOTIOIOVY XAl GUYXEIVOUY XUTAVOUES Oy oMaouol dplpowy and Bidgopes dNoE0YRUPIXES
mnyéc xo TEOBAETOUY TO GUVOAMXS GYX0 OYOMwY Yo éva dplpo, mopaTne®vTaS wlo Uxet,
apytx) teplodo oy ohacuol Tou.

H boudetd tou [81] npoonadel va avayvopioet ta potia cuvatoInudtwy 1wy o) oMaoToY,
amévavtt o ToMTixd Gpdpa, xadde xat vo TeoBAéder Tov TOAITING TEOCAUVATOMGUS TOUG and
To ouvatoPiuata tou expedlovial ata oydia. O ouyypagels epapudlovy didgopeg TeyVIXéS,
avdhoya ue 1o av ot npoPiédelc agopoly Eva yenotn N wla opdda yenotwyv. Eniong, happBd-
vouv un6dn ouppealouevn thnpopopia, 6nwe tic Yrgous tov €hafe éva oydho. Lo [89], ot
OLYYPAUYEIC UEAETOVY Gy O YENOTOY 6E TOMTIXG E1dnoEOYpaPIXd dplpa ot alloAoyoly Ty
IXAYOTIOMOT YENOTOV 600V a@opd TOMTIXES YVWUES. Me autdv tov 1pémo npoomavoly va
draxpivouy petall yenotdyv nou Pdyvouy napduoteg andelc Ue TIC DIXEC TOUC XAl YENOTWY
nou Pdyvouv etepoyeveic andlec. Xto [T7] npaypatonoeitar avdiuon cuvatoYnudtwy oe
avopTACELS YpNoTwY oTNy oTooeAida Yahoo! Answers. Ov ouyypageic avahbouy tny entp-
07| DLlaPbEWY TaPAYOVIWY, OTWS dNUoYpapixd oTovyelo, Vegatinés xotnyopleg xot ypovixy
OTIYUY TNS AVAPTNHOTS.

Ou ouyypageic tou [83] pehetody v TeptypapxdTnTa TV oyohiwy, dnhadh to Padud
otov onolo ta oydhia eivar tapduota pe o Yéua ato omofo avagépovtar. To anotehéopata
Tou meox\NTouY eivar VeTixd, and Ty dnodr 6T eivon Suvaty 1) elpeEaT EVOC GUYXEXPIUEVOU
TAYoUC oYOMWY TOU AVTITPOCWTENOLY ETUpXAOS To avtioToyo dptpo. Yto [80], o ouyypa-
Qelc UEAETOUV TIG AVAYXES TWY YENOTOY 00OV APopd T0 oy ohlaopd dplpwy xar dlagdyouy
W TooTxh avdAuoy Tdve 6Ta Gy OAN TOU AVIRTAVTOL 0NV 10ToGEADa piog BradxTuaxnc
egpnuepidac. Xto [82], mpaypatonoteiton pio avdhuorn oyohinv, utepouUVBEoU®Y X dlacuv-
déocwy petald unhoyxec. Or ouyypageic tou [86], otoyelouv oty mapaywyyh nepthhidewy
XEWEVRY, EXYETAAAEVOPEVOL T avTiotoya oyoha. Ilpoxetuévou va cuviécouy Tic meptAf-

Jewc, e€dyouv npotdoelc and to apyixd xeipevo (m.y. avdptnorn oe urhoyx), ot omofeg eivar
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rohwyuévec (biased) pe 6pouc and ta oydia. Xto [87], ot ocuyypagelc avahlouv oydho o-
VUPTROEWY GE Pmhoyx xou T1 PETal Toug GUoYETIoN. DUYXEXQPIUEVA, EXTIHOVGY TO GUVOALIXO
Y0 OoYOMwY 01N Unhoyxdopatpa, avaAbouy TN oyéon Uetall tng dnuopiiiag evog unhoyx
Xt TRV POTIBwY GYONAGHOY TOU XAl HETPOVY T1) CUVEIGHORA TOU TEQIEYOUEVOL TWY GYOAWY
oTNV TPOSPBACIUOTNTA TV UTAOYX.

Mia exteviic avaoxénnon euehetowddy epyactody otr dagoponoinot divetar oto [99]. H
douketd tou [93] neprypdper tn pédodo/apyh e péylotne optaxfic oyetixdtntog (maximal
marginal relevance), 1 onofo emSUOXEL VO YEYIOTOTOMOEL T OYETIXOTNTA EVOC ANOTENEGUA-
TOG UE TO EPWTINUO, EAXYICTOTOMVTAS TAUTOYEOVA TNV OUOLOTNTA TOU ANOTEAECUATOC PE TU
anoteréopata mou €youv avaxtniel mpty and autd. [ 1o oxond autd, N OYETHOTNT TWY
ANOTEAEGUATLY UTOAOYILETAL YENOILOTOLOVTAS BUO EMPEPOUS CUVIPTAOEL: Widl TOU UTOAO-
yilet Ty opotdTNTd Toug PE TO EpwTMUA Xt diot mou unoloyilel Ty opotdtnTa PeTAE) TWVY
anotereopdtov. To [94] Vewpel pio yetpixh allohdynone 1 onoia diver nown oe éva poviéro
AVEXTNOTG ATOTEAECUATOVY, HOVo av dev emoTeéder xadohou ayetind anotehéopata. Aedo-
wévou autoy, ot ouyypageic tpoteivouy plo pédodo otny omoia xdle arnotéheopa enthéyeTal
e Bdon v miavotnta va (Uny) eivon Spoto Ue To TPONYOUREVKS ETAEYUEVO ATOTENECUOTA.

Y10 [96], ot ouyypageic etodyouy éva ohvoho and alidyata diapoporoinong xat delyvouv
6T Bev efvar Suvatdy xdmotog ahybpriog Sagoponoinong v To IXavoTolel dAa TauTOy pova.
Enfong, napouctdlouy Tpelc GuVAPTAGELS -0TOY0US Yia dlagoponoinot, ol onoleg Stagépouy
600V aopd Tov TPOTO GUYXEIONE TwY anoteleopdtwy. Ot ouyypageic Tou [95] napouvotdlouvy
éva mhaioto aZlohdynone wwy evvoldy tne xatvotopiag (novelty) xor tne Swagoponoinerne oe
éva oOvoho anotereopdtwy. Opolwg, oto [97], npoteivetar évag dninotog euptoTixdg ahyo-
prdpog, xadog enfong xat enexteivovTal xAmoleg xAHEPWUEVES PETPIXES AELOAOYNONS, WOTE
vaL €Y0UV EQUEUOYT 0TO GEVAPLO NS dlagopononuévng avalitnong arnoteheopdtwy. Téhog,
0 [98] napovcidlet pia pédodo yia anodotxy| Supoponoinoy dounuévay dedopévov, drou ta
otoyela Tpog daoponoinoy dev eivon €yypaga, ahhd otoryelo ue Sraxpttég totoTNTES, dNAUdY

eYYpupes ot €va mivaxa ulag Bdore.



Kegdhaio 3

AVénon Acdopevwyv Exnaldosvuong

Ye autd 10 xepdrato napouctdlovue 1 p€Yodo Tou TPOTEIVOUUE YIX ETEXTAGY) TOU 0EYIX0U
oet dedopévev exmaidevone yio exnaidevon cuvapthoewy tadvéunone [113]. H eréxtoon
apopd TeaxTIXd T xploelc oYETIXOTNTAG, Ot oToleg enextelivovTal ot Bedouéva Tou Bev €yet
entoxomioel o YeRotng. Me autd tov Tpémo, and Eva apyixd uxpd oeT dedouévmwy Tou EyEt
a&rohoynel and to yprotn (Y nopdderypa to npdta 10 anotehéopata nou eide), unopel vo
mpoxter éva ok ueyahitepo oeT dedopévey exnaideuons. Auth 1 dradixacta odnyel T600 o€
YO YOROTERY), GGO XAl TO OUOLOYEVT EXTABELTT), Aol EMITEENEL TNV EXTAUIBEUGT CUVIPTHOEWY
TaZvéunone ot wxpdtepes (xat dpa o opotoyevelc Jepuatind) ouddec yenotov.

H pédoddc pag ouvodiletar weg e€hic: Tia xdde epwtnua, yenotponotobue ta mpeta 10
aroteréopata Yo va eZdyoupe éva apyixd oet and xploeg oyetxotntag R. H emhoyn tou
aprdol Ty apyx®y atoteeoud oy yivetar aulaipeta xat ye dor Sidpopes peréteg [4] mou
delyvouv OTL, oTny TAEtodmepio TV TEQITTOOEWY, Ol YPHOTEC XOITAVE TNV TEWTY oEADA TwV
anotereopdtoy (10 tpwta arotedéopata). H Sdxacio nou axolouvdeitar, ndvtoe, eival o-
ve€dpTnTyn and Tov apytxd aprdud anoTEAEoUATOY. LT ouvEyEla, exTele(Tal ouoTadonoinoy
010 OUVOAO TV AMOTEAECUATWY, aveldptnta and To av undpyouv ¥ oyt dradéoec xpioeig
OYETIXOTNTAC Yo TO xdVe anotereoya. Ot cuotddes nou npoxinToLVY TEPVOLY and éva Priua
npo-enelepyaciag yio v Slamotwdel av eivat apxeTd OPOLOYEVEIS ¢ TEOG TIC XPIOELS OYETING-
Tog mou yapaxtneilouy ta anotehéopata mou teptéyouy. Ot GUGTADEC TOL BV IXAVOTOLO0Y
TNV TUEATAVe anaitnoy anopplntovtal and 1 cuvéyeta tng dadxaciag. Ol cuoTddeC ToU
TUPAPEVOLY YenotuomololvTal yio va e€ay 3oy xploelg oyeTUxOTNTAC VIO ATOTEAEGUATA TOU
dev éyouv emoxonniel and Touc yphotes, oynuatilovtac éva véo olvoho R'. Téhog, to
enexteETAUéVO 6UVORO xploewv oyetxdtntac RU R yenowonoeita we eloodoc yio v ex-
Taidevor, cuvdpToNg TAVOUNONS, HE TO UoVTERD Twy Mnyavey Atavuoudtwy StheiEng yia
Tagvounon,.

3.1 Eaywyn Kploewv Xyetxotnrog

'Eotw 611 €youue ula apyix) Tavounon anoteAeopdteny tou eugaviletor 6Toug YeroTteg yia

xdde epwtnuo mou Yétouv. H talvéunon autrh ouvileg mpoépyetar and xdmolo unyovy

47
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avalAnong mave otny omofo Véhovpe vo exteréoouye €EUTOUIXEVOT) AVATOEIVOPDOVTIS TA
anoteréopata. ‘Onwg npoeinape, dvev BAABNS g yevixdtntag, Yewpolue wg avddpaoy and
10 yehotn ta tpeTa 10 anoteAéopata and xdie epdtnue, wall e Ti¢ xploelg OYETIXOTNTUC TOU
ToU¢ avTioToloUV. Otwpolye, enfong, OTt Yol Ta UTOAOITA ATOTEAECUATA XAVE EQWTHUATOS
(amoteréopata xdtw and tn Séxaty Véorn xatdtalng) dev undpyouy xpioeg oyetxdtntac. H
TpocéyYlon pog anoteleiton and dbo BAuata: cuoTadoToNOY ATOTEAEOUATWY XUl EMEXTAUOT)

xploEwY OYETIUOTNTAC, To OTOlo AVAAVOVTAL GTH GUVEYELX.

3.1.1 Xvotadonoinon ArnoteAeopdtwy Avalntnorng

‘Eotw évag yopoc F didotaone n, ue F' = {t1,t2,...,tn}, 6mou t, x8de évac and toug Sraxpt-
t00¢ bpoug (AéZeic) mou anoteholy Tic dractdoetg Tou yhpou. Ot Saxpitof autol bpot Tpoépyo-
VIO o6 T0 6UVORO TV EYYRAPWY Tou anoteholv 1o Sladéatpo ot dedopévev. Tote, unopol-
we va avanapaoticoupe xdie anotéleopa we éva didvuopa v; = {wtd;r, widse, . .., wtdip },
6nou wtdy, = tfipxlog(N/dfy), tfik: n ovyvétnta eppdvions tou 6pou t 0To XEipevo Tou o-
noteléopatoc i, N 0 cuVohxoS aptdudc TV ATOTEAEOUATWY Xat df; 0 UVOMXOS apiUoS TwY
ATOTEAEOUATOV TOU TERIEYOLY TOV 6O tf. LNUEIGVOULYE 6Tt TNV TEOCEYYIoY pag Yewpolye
¢ XEPEVO EVOC amoTEAEGPATOS TOY TiTAO o TNy neptAndy) tou.

Agol dnuiovpyroouue to avtiotolyo didvuoua 6pwy Yio xdde anotéeoud, epapuolouye
oUGTAdOTOMAY YE OXOTH Vo DNULOVPYHOOUPE OUADEC UATOTENETUATOY UE TUPOUOLO XEWLEVIXO
nepteyouevo. H teyvinr cuotadonoinong nou yenoonoolue epouppodlet enavalouBavoueveg
dryotoufoeic (partitions) otny exdotote apyixf cuotdda, péypt va xatahhiel oto emtduuntod
anotéheopa [23, 24]. Eyer anodeydei 6u avth 1 npooéyyion diver eopetixd anoteléopota
oe ouhhoyéc xewévey aviiotoyou peyédoug (oyetixd wxpd péyedoc xewévov) [23]. 1o
avakuTixd, 1 dadixaocio cuotadonoinong eivar 1 e€ng:

‘Oha ta anoteréopata Bploxovar apyixd oe e cuotdda. Ntn cuvéyeta, apyilet pio dlo-
otxacia dryotounong. e xdle Briua diyotopeitar wovo wia and Tig undpyouceg cuotadeg. H
emAoYY NG XATAAANANG cUOTABAG Yior TEpaTépw ByoToUNoY Yivetal €Tl HoTe va BekTioTo-
noeiton pla ouyxexpévn ouvdptnon-xptthiplo (criterion function). H ouvdptnom-xertipto
oT1) Oixt| UG TEPINTWOY GTOYEVEL GTY UEYIOTONOIMOT TS TUQUXATE TOCOTNTAC:

k

6mou k o aprdpde Twv ouaTddny, S; 10 GUVOAO TwV ATOTEAEOUATWY TOU TEQLEYOVTAL OTY| CU-
otéda i, xot sim(v, u) 10 OX0P OUOIOTNTUC UETAEY TV UTOTEAEOUATOY U Xl U TNS GUOTEDUC
Si.

Mo petpnd| opotdtnTag uetald 800 anoteheoudtov egoppolouye Ty cosine similarity

ota Slaviopata 6pwv, cORGEVA PE TNV Tapaxdte Ediowon:

I tdy; tdy;
sim(v,u) = Lim (W X w )

- \/ Do wtdy; % \/ >y widy,
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Exteldvtac tny napandve dradixacta yia xdide epdtnua Eexweotd, Topdyouus cUGTADES
TWYV OTOTEAEOUATOY TOU. XL T1) OUVEYELN BELYVOUNE TOS TIC EXUETAANEVOYAOTE Y10 VUL ENEXTEL-

VOUUE TIC XplOEIC OYETIXOTNTUC.

3.1.2 Enéxtaor Kploswy Xyetixdtnrag

H dadixacia mtou axohouldeiton avanaplotatal 6To mapddetypa tou Lyfuatog 3.1. Eotw ot
TOL AMOTEAEOUATA 71, T5, T17, T23, 733 AVAXOUV Okt 0T (Bt ouotdda. Kdlde ovotdda pnopel
va Tteptéyet anoteAéopata Ye 1 ywplc xploeig oyetxdtnTac. o nopdderypo, xar ye dedouévo
b1t 0 yphotne éyer xpiver (8et A nathoet) anoteléopta uévo and tic 10 npmdtee Véoeg e
xatdTadng, xploelg oyeToTNTAC Unopovy va e€aydoly yia Ta 75, r1, AAAG Oyl Yo T 717,
793, T33. LMUEIOVOULYE eTiong OTL, 0TV TEPINTWOY pog, Vewpolue 3 xAdoelg oyetixdtntog: 0

Yoo doyeta, 1 yio pepikds oyeticd xor 2 Yo oAU oyetikd anoteAéopoTa.

Result List
and relevance
judgements
rL 0 Expanded set
g i of relevance
ra: 0 Cluster A udgements
r5: 2 rl: 0
r6: 2 r2: 2
r7: 0 New r3: 1
r8: 1 _ relevance r4: 0
19: 0 Clustering judgements 5 2
no: 1 | 16: 2
r7: 0
Results not r8: 1
clicked/ Cluster B ro: 0
viewed (no Label: 1 r10: 1
relevance | | | &l ez
rudgements) r22: 1
111 r24: 1
112 r27: 1
m

Sy 3.1: Toapdderyyo enéxtaomng xploewy oyetxdTNTAS UE TN Yphon cuotadonoinong

And 1t oYU TOU YENOIOTOOUUE TIC CUOTADES Yol Vo utoloyiooupe xploelc oyeTind-
TG Yl g emoxonnuéva anoteréopata, Yo mpénet vo Befatwdolue Tt ot GUYREXPLUEVES
oVoTAdES elval apxeTd opotoyevelc. Zépouue NON and 1N dradxacia cuotadomoinong 6Tt N
xdle cuoTdda meEPLEYEL anoTEAESUATA TapdUotou nepleyouévou. Emmiéoyv, duwe, anoutolue
Vo TEQIEYOUY XAl UTOTEAECPATO UE TopoUotes xploelc oyetuxotntac. Ilo ouyxexpuéva, a-
TopplTTOUPE Yiol To UTOAOITO NS Stadixaciog cUCTAdES ot onolec MeptéyoUY ATOTEAEGUATA
Toe omofa Brapépouy oTIC %ploelg oYETIXOTNTAS TOug Teplocdtepo and uio wovddes. Ev mpo-
XEWEVL, oV o cuotdda Teptéyel xdnola anoteréopata yopaxtnpouéva ue 0 (doyeta) xat
xdmoto kot pe 2 (mohl oyetind), t6te anoppintetar. o Tic ouoTddec nou Tapapévouy, xdie
W yapaxtnelleton and Ty mo oLy VY xplon oyeTxdTNTAC UETAE) TWV ATOTEAECUATODY TOU

neptéyet. 1ho tumind, ta topandve yetagpdlovior we eERC:

1. 'Eotww n cuotdda ¢ = {r1,rs,...ry} anoteheopdtov avalitnong
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2. '‘Eotw njd, njl, nj? o wpripdc 1wv anoteleopdtov otny ¢ yopoxtnplouévey og 0

(doyeta), 1 (pepine oyetind), xar 2 (tohh oyetind) avrictowya, ue njd+njl+nj? < n.
3. Edv nj? = 0, téte 1 xpion tou ¢ npoxintet anb to argmaz(njl,nj?).
4. AMde, €4y nj2 = 0, 161€ 1 xplom Tou ¢ npoxdnTel and 1o argmaz(njl, njl).

5. Alhe, andpprde ) c.

Y1 ouvéyeta, Yo xdde cuotdda ye xplor J, avavétoupe o GAo To AMOTEAECPATA Y WRIG
xplorn oyeToTHTAS TNHY Xplom J.

Emotpégpovtac oto nopdderyga touv Lyduatog 3.1, xat Bactloyevol ata mpornyolueva,
éyoupe: H ouotdda A anoppintetal, apot nj) = 1 xunj3 = 1. H ouotdda B yapoxtneiletar
ue v xpion 1, awol njh = 2 xat njs = 1. ‘Ola 1o anoteréopota ¢ GUOTEBAC TOU
dev elyav apyxd xplon oyetuxdtnrag (re2, roa, r27) Yopaxtnpilloviar mhéov pe v xpion 1

(ueptx®e oyETIXE).

3.2 Ilewpapotixy Melétn

H pédodoc pog otoyeler otny enéxtacn evog apyixol ouVOROL XploEwy OYETUXOTNTIC UE
OXOTO TNV TAPAY WYY TEPIOTOTERWY SeBOUEVLDV exTaideuong and Ta (Bia dedopéva avadpaong
0U YeNotn. Apyxd nopouctdlouUE TO TEIPUUATIXG OET GEDOPEVWY XAl TIC UETEIXES MELPA-
patixng anotipnong xar oty ouvéyeta altohoyolue T uéBodd pag e 0o tpoémoug. Ilpwta
eZetdloupe Y ToOTNTA TV VEWV Xploewy oyeTixdTnTag tou tpoxintouy. Katémy, egetd-
Coupe av TO EMEXTETAUEVO OUVORO Xploewy coyeTixdTnTag odnyel o xahrg ToldTnTag exnai-
dguoT, 1 omola UETEATAL PE Opoug axpifBetag ota anotehéopata avalATnong. LUYXEXPIUEVA,
exTdEVOVUE Wiat cUVAPTNOT TACIVOUTOTG UE TO ETEXTETAUEVO GUVOAO XQICEWY OYETIXOTNTAS
(uToGHVOLO TOU aPYIXOL GUVONOU, ETEXTETAUEVO YE TN LEVOBS Hag) xat cUYXplvoupe TV axpl-
Beto Tagvépnong anoteheoud Ty Tou pe Ty axpiBeta plag ouvdptnorng mou €yer exnadeutel
010 apyxd cOvoho Twv xploewy oyetixdtnTag. o va exteréooupe pio tétola anotiunom
Yo TEENEL Vo ‘TPOCOPOIOoOVE’ ula Ty cuUTERIQoRd avalATNoNS Xxaul avadpaons Yehot

TAVG 0TO GUYXEXEWEVO OET Dedopévmv Tou €youue. Autd yivetar g e&rc:

o O yprioteg Hétouy cpwtiuata. To anotehéopata tatvouduvtar apyixd GORPEVL UE TO
BM25 oxop toug [25].

o Moévo ta mpidta 10 anoteréopota napovotdloviat 6Toug YpHoTES Yia Vo To Souv/Taticouy

(aZrohoyhoouy). Tro autd to anotehéopata XpaTdPe TIC Xploelc oyEUXITNTAC.

e Ta undloina anoteréopata, yia To onola eniong dradétouye xploeic oyeTixdTNTOg, AANS
DEV TIC YENOIUWOTOO0UE 0TY) WEV0BO Uog, ypnowonototviar ¢ uéco enalfievong tng
weddoou.
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3.2.1 [IIeipopatixd Yet Acdopévwy

H uédodéc pog eréyydnxe nerpopatind mévew otn ovihoyr xewwévewv OHSUMED, éva u-
noctvoho e MEDLINE (Bdorn 8ebopévmv wtpixmy dnuootedoeny), nou neptéyet 348566
eyypagéc (éyypagpa npoc avalrfitnon) and 270 wtpxd neptodixd and to 1987 éwe to 1991.
Kade éyypagn €xet tnv axdhoudrn dour:

(id)

.U(MEDLINE id)

.M (Human-assigned MeSH terms)

.T'(title)

.P(publication type)

. W (abstract)

.A (author)

.S(source).

and o omofo epeic yenowonomioope ta edla id (avayvopotid), title (tithog) xou ab-
stract (meplhndn).

Eniorng, undpyouv dradéopa 106 epwtApata pe to avtiotorya anotedéopatd toug. Ia
x&0e Lebyoc epwthuatoc - anotehéopatos undpyer xot wia xpion oyetxdtntac : 0 (doyeto),
1 (pepixdde oyenuxd) xou 2 (mohh oyetnd). Luvohxd, undpyouvv 16140 xpioeic oyetindtntog

yio Tor 106 gpwtiyata.

Téhog, 10 6eT dedopévrv Eyel opyavwiel oe 5 utoshvola, ouuBoilldueva we S1, 52, 53,
5S4 xou §5. Xuvdbudlovtag xdlde popd dapopetind unoclvora Yia va tapdyouv ta: (o) oeT
exnaidevone (training set), (B) oet enahfdevorne (validation set) xar (y) oet allohéynong
(test set), ot dnurovpyol tou mepapatixod oet Eyouv napdet 5 avaxatatdiec (Folds). To
oet enaAlevong yenoonoteital yio T BEATIGTONOMON TV TopauéTeeY TOU HOVTEAOU eXTai-
deuomg. 21N oUYAEXELUEVT DOUAELd, OUMS, OEV EVOINQEQOUACTE VO OUYXPIVOUUE DLPOPETIXG
wovTéla exmaidevong, nupd va e€etdoouue TS 1 PEVOBOC P BEATIOVEL TNV ATOBOTIXOTNTA
Tou (Blou povtéhou. Ta autd, ouyywYELOLYE Ta OET EXTABEVOTS PE To OET ENMAAAVEUONG,
XATOAYOVTOG TEAXE OTIC & avaXATATAEES Tou OeT dedopévev nou gaivovtar otov Ilivaxa

3.1.

AvaxatatéEelc | et Exnaldevone | et AZohdynorng
Fold1l {81, 52, S3, S4} S5
Fold2 {52, S3, 54, S5} S1
Fold3 {83, 5S4, S5, S1} S2
Fold4 {54, S5, S1, 52} S3
Fold5 {85, S1, S2, S3} S4

Mivaxag 3.1: AvaxatatdEeic tou Xet Exnaideuong
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3.2.2 Tlowotnra enextetopévey xploewy oyetixdtntos (Ilotdtnta Xuota-

donoinong)

Ex0md¢ TOU TEWTOU oG TELPdUaTog elivon var eEETACOUPE TNV axplfBeia g EMéxTaoTg TwV Xpi-
OEWY OYETIXOTNTAC OV EMTUYYAVoupE péow cuotadonoinons. O mivaxag 3.2 napouotdler to
eni To1g exatd anoteréoyata yia didpopeg Aboel cuotadonoinong nov doxiudoaue. H othin
numOfClusters delyver Tov aptdud TV oUCTAdWY Tou Tapdyovial ot xdde Aior ouaTado-
noinong. H othhn Correct delyvel 10 1060016 TV xploewy oyYeTiXdTNTAC TOU TEOBAEPYNX Ay
owotd. H otikn Part. Correct defyver 10 1060016 TV %ploEwY OYETIXOTNTOS TOU HTAY
HEPIXDE owoTé. Avagépetal oTig TepInTwoel 6nou plo xplon mpoBAépinxe 0 avti yio 1, 1
avti yioo 0, 2 avtl yio 1 4 1 avtl yio 2. H otiin Wrong belyver 10 1060016 twv xplocwy

oyeuxdTNTaC Tou Nty Addog.

numOfClusters | Correct | Part. Correct | Wrong
3 55.8% 27.2% 17%
10 55.5% 26.3% 18.2%
15 54.8% 26.3% 18.9%
20 55.4% 25.7% 18.9%
25 55.5% 26.3% 18.2%
30 55.2% 27% 17.8%

IMivaxag 3.2: Tlocootd emtuyiag 0T0 GUYOAO TV ENEXTETAUEVWY ATOTEAECUATOV

Av xan 1o anoteAéopata efvar oyedoV (Bla Yo Oheg TIC cuoTadoTOIoEL oL doxalovTal,
n Moon ue Tic 5 ouoTddeg eivar Alyo xaAbtepn and Tic undrowmee. H Abon auth pag diver
55.8% cwotéc TpoPiéderc xat 83% o0woTéc xo YEPIXDS CWGTES TeoPAédeic, Toc0oTd apxETA

IXAYOTIOTIXG.

3.2.3 IlowotnTal ANOTEAECUATWY AVATAZVOUNONG

Ye authv Ty umoevoTnTa 1 Tpotetvopevy uélodog afloloyeitoar o oyéomn pe TNV mMotoTHTA
TN ouvdpTnone Tawépnone Tou exnordelel. Xpnotonooyue To epyoheio STMIINT yaqn Tpé-
YOUME TO TEIPAUATE pag 010 oeT dedouevey tou Ilivaxa 3.1. Xenotwornotobue ta axdhouda
wétpa allohéynone: Precision at position n (P@n), Mean average precision (MAP) and
Normalized discount cumulative gain (NDCG).

Axohloutolyv ot optopol TV TapaTdve UETEGV:

_ #relevant results in top n results

Pan
n

A 4 ) ’, / Z 7
6mou w¢ ‘relevant’ Yewpolvtat wdvo 1o anoteréopata Ye xplon 2.

Yo, PQnxrel(n)
F#total relevant results for the query

MAP =

6mou N o suvolixde aptdudc twv anotereoudtwy xout to rel(n) opiletar we edhc:
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1 av 10 n-10076 anotéheoua eivat oyeETIXO

rel(n) =
0 BrapopeTixd
"ol -1 =1
NDOG(n)=Zn) 8 o,
=1 (Tl I

6movu r(7) N ¥€on 10U j-00T00 anOTEAEOUATOS OTNY XATATAEN TWV ATOTEAECUATWY oL Zp, ulo
otatepd xavovixornoinong mou e€ac@aiiler 6tt, yia TV Wavixr Tagvouno, woybet NDCG =
1.

Ta nepapatind arotehéopata gaivovial ota Lyfuata 3.2 xot 3.3 xoddg xar atov Hivaxa
3.3. To Eyhpa 3.2 delyver v axpifeta oTic 20 tpedteg Véoeg xaTdTAENG TOV ATOTEAECUATE-
v. H ypaguer napdotacn ue tnv évdeln ‘total of relevance judgement’ defyver v axpiBeia
TOU ETUTUYYAVETAL PE EXTAUIBEVCT) TOU GUOTAUATOS YPNOILOTOIWVTAS TO GUVOAO TwV XploEWY
OYETIXOTNTAG oY €lvor BIAECIUES 0T0 OET eXTTAIBEUOTS. AUTO ONUAIVEL OTL Ol GUYXEXPIUEVES
Tipég axpifetag yia 1o wétpo P@n avtiotoyolv oty ‘Bavixy) exTaideuoy Tou cuUGTAUATOC,
6mou undpyouy daléotueg xploelg oyeTIXOTNTAS Yior OAa Tar anoTeréouata xdle EpWTAUATOS.
Or undhoineg ypagixée nopaotdoelg nopouatalouy TNy axplBelo Tov emTuyydveETal YE ENE-
xtaon evog apyxol oeT xploewv oyetixotntag (tou avtiotoryolyv ota 10 anotedéopato ye
™) peyaivtepn T tou BM25 oxop touc) pe Bdon tn pétdodd pag, yio dragopetinés hioels

ovotadonoinone (660ov apopd tov aptded TV CUGTAdWY TOU TEOXUTTOLY).

0,700 - —e—total of relevance judgements
—=— expansion with 5 cluster solution
expansion with 10 cluster solution
0,600 - expansion with 15 cluster solution
—*—expansion with 20 cluster solution
—e— expansion with 25 cluster solution
—+— expansion with 30 cluster solution

0,500 -

0,400 -

P@n

0,300 -

0,200 -

0,100 -

0,000 ————————T——— 71T
12 3 45 6 7 8 9 101112

position

13 14 15 16 17 18 19 20

Syfua 3.2 Xoyxpton twv Tipev PQn tou 18avixd exnaideuuévou cUOTARATOS Xol TV Yeltod-

OWY HAC.

Av xar efvar dedopévo 6Tt or Tég axpifetog Tou Wavixd exmoudevpévou cuosTiuatog VYo
elvarr uPMAOTEPES amd Tig Bixég pag, autéd Tou VéAoupEe va eEETdcoLYE Elval xaTd TOCO ot Bxég
wog Tipég mpoaeyyilouy T daviés. Lto Lyfiua 3.2 BAénouye 6Tt 1) xahltepn) EXBOYT| Ao TIC
ned6d0uUC TOU TEOTEIVOLUE €Vl AUTYH UE TIC AYOTEPEC oUOTAdES ‘expansion with 5 clusters

solution’. Ilapatnpolye, eniong, ott 1 ouyxexpiuévny hion mpoooeyilel apxetd TNV WBavixy),



54 Kegalao 3. Avénon Aedouévwy Exnaidevons

eded btav wkdye yio yapnhotepeg Véoeg xatdtaing. To mheovéxtnpo tng pedodou pog
éyxertanl 0To YeYovog OTL oL auyxexpévee Tipég axpiBelag €youv emteuyvel ypnotuonowD-
vTog wovo 10 xploelc oyeTxOTNTAC AVE EQOTNUA, EVE TO WBaVIXG GUGTNUA YETOILOTOLE! XATA
wéoo 6po 160 xploeic oyetxdTNTAC avd epdTNUA. ANAady, YenollonolvTag €va Toh) wxpd
TO0GOGTO %plCEWY GYETIXOTNTAG, EMTUYYAVOUUE axpifeta TOAD xoVTd aTny 18avixy).

Axbpo evOEIXTIXOTERES VIO TNV ATOTEAETUATIXOTNTA TNE UeVHO0U pog elvar ot Twég uéong
axpiBetac MAP nou noapouctdlovtat otov Ilivaxa 3.3. Zavd, 6nwe elvar avagevouevo, 1
XUAOTERT and TG AUOELS pag Efval auTh PE TIC 5 GUOTABES, 1) omola emTUY YdveEL péon axpiBeta

fon pe 10 91% e axpifelac Tou Wavixol cuoTHUATOC.

trj 5¢cl | 10cl | 15cl | 20cl | 25 cl
MAP | 0.399 | 0.364 | 0.325 | 0.286 | 0.320 | 0.312

Mivaxac 3.3: Loyxpton MAP tiudy

Téhog, oto Lyfpa 3.3 ovyxplvoupe ¢ NDCG tpéc tng pedodol pog pe tny davi.
To ouunepdopata eivor dpoto Ye autd mou mpoxbinTouy and 11 obyxplon v PAn Tiuoy,

OnAady), 1 xaAbTEEn Ao wog mpooeyYiler txavomomTixd Ty 1avixy.

0,800 ~

—e—total of relevance judgements

—=— expansion with 5 clusters solution
expansion with 10 clusters solution
expansion with 15 clusters solution

0,700 -

0,600 - —*—expansion with 20 clusters solution
—e—expansion with 25 clusters solution
0,500 A —— expansion with 30 clusters solution

0,400 | M

0,300 -

>“\)‘(\)“\)t(—)\(—)\(——’r —$—
0,200 -

0,100 -

P@n

00 +—7F——"F""7""7—""7T""7—" 77T 7T T T T
1 2 3 45 6 7 8 9 10111213 14 1516 17 18 19 20

position

Eyfua 3.3: Xoyxpon tov tuewy NDCG tou 18avixd exnatdeuyévou oUGTAUITOS XL TOV
pedodwy Yag.
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BeAtiwon Ilowotntag Exnaldosvong

Y10 xepdioto autd mapoustdloupe 1 pédodo mou mpoteivouue Y TN Bedtivwon Tng nodTn-
Ta¢ eEXTABEVOTE CUVAPTACEWY TaEVOUNONS, W oxond T Bedtiwon tng avatadvounong 1wy
anoteleopd oy yia eCatopixevon [112, 109, 108, 107]. H pédodoc pog éyet dho Baoxés evah-
hoxtixée: (o) exnaidevor ue Bdor o nepeyduevo xat (B) exnaidevon pe Bdon T cuunepLpopd
avalhnong. Lty napotoa €xdeor Yo Yo emxevipwlolye xuplwg otn debtepy, N onola elva

XAl 1) O EVOLAPEPOLTU.

4.1 Xvunepipopd Avalrtnong xouw Mnyavéc Atavuoudtwy XTnh-
eEne v Ta&wounon

Ye auth) Ty evotnta BelyVouue Ue EVa TUPADELYUN TS YTOPOVUE VU CUCYETICOUNE TN OU-
uneptpopd avalATnone YeNoTeY UE TO HOVTELO exntaideuoTne ouvapthotwy Taivounons (ev
npoxeéve tic Mnyavée Atavuopdtov EthipiEne). o euxolia otnv napousiaot, dewpobye
OTL oL BtovOoUOTA YOPAXTNPIOTIXGY ANoTEAOUVTAL and d0o uévo yopaxtneotixd. Eotw 6t
TO YUPAXTNPIOTIXO T AVTITPOCWTEVEL T1) cuyvoOTNTA TNE AéENe “acm” oTo XElUEVO TOU ONO-
TEMEOUATOC ol OTL TO YOEAXTNEIOTIXG Y AVTITPOOWTEVEL TN ouyvoTnTa Tne Aélng “video”
avtiotoyya. Ta oxaouéva oyfpata (Eyrua 4.1) aviinpocwnelouy anoteAéoUaTo TOL €OV
mpoéhlder and avalAtnon ONUOCIEGoEWY, EVM To XEVE OYNUATA AVTITPOCKTEDOUY ATOTENE-
ouota and avalftnor xvntoy TAepovey. Ta TeTpdywve oYHUATE avTITPOcKTEVOLY TOAD
oxenkd, T TplYwVA HePIKADS oxeTikd xat ol xOxhol doxeTa ATOTEAETUATA.

YTOV TOpTAVE YMPO YApAXTNEIOTIXGY, extatdebovye 2 povtéha Tavounorne, To onola
AVTITPOCWTEVOVTOL antd Ta Stoviopota apcdy Wi ol W3. Autd To SlaviouaTo avTieTory oy
oe avalnthoelc yia dnuooteloelc xat avalnthoelg Yoo xivntd tnhégova. H xiion xdde da-
YOOUATOS, ONAXdY 1 Yevid avdueca 6To BIdVUoUR Xal OE EVaY Ao Toug GEOVES, UTOBELXVIEL
1660 onuavtixd eivon xdie Eva amd To yapaxTneloTixd exnaldeuong oty dadixacio Tagvoun-
ong anoteheopdtov. o mapdderyua, 1 ywvia u1 avduecsa oTo didvucpo Wi xat 6Tov dEova T
elvon uxpoTeEEY) And TN Ywvio v1 avdpesa 6To didvuoua xal otov d&ova y. Autéd onpaiver ot
wioe adhayh oty 1un Tou yapaxtnplotixol & (ouyvétnta tne AEne “acm”) eivor o mdavéd

4 4 4 Z 4 4 7 4 4
VoL TPOXAAEGEL aAAUYY) OTHY XATATALY) TOU AnoTEAEOUOTOC and 6,1t wiot ahhary 0Ty TIY Tou

95
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y (word "video" contained in result)

A
wi: vector trained for paper search
da wa: vector trained for cellphone search
g A ws B rank=2
i’ A rank =1
I bz @ rank=0]
A D
!
)
I—’b31 u
V3 oy
© N us
I
O
A ds
O A .
A
® o9 e - o >
Vi e -
oY S - b1z
T T bll
u1

x (word "acm" contained in result)

Eyfuo 4.1: Exnondeupéva dtaviouata Bapoug xal UTERETIPAVEIES GTOV Y(OPO YULUXTNEIOTI-

XOV.

yopaxtnptotixot y (ouyvétnta e MEne “video”). 'Etot, yio 0 ouyxexpuévn exnaidevon
Tave o€ dedouéva exnaldevong and avalnTRoEl SNUOCLEVCEWY, TO YoRAXTNPIOTIXG T €lval
TO ONUAVTIXG and To Y Yoo Ty Tadvounon tev anotekeoudtwy. To avtiveto toydet, 6tav
eXTAUOEVOVYE TO BIAVUOUN W3 TAVE O OEQOUEVA TTOU TPOEPYOVTAL and avalnThAoES XIVNTWY
TNAEPOVOV: TO YUPUXTNPIOTIXO Y EIVAL TO GNUAVTIXG and TO T, OTWS QaiveTat and TNy xhion
TOU W3.

To napandve Toapdderypa TEpYpd@et BUO DIAQPOPETIXEG CUUTERIPORES avalATnong, dnhad,
drapopeTind wotifo avalhtnong mou axorouvdolvtal and YeHoTES Yia DIAPOPETIXES XATNYOpPlES
avalhmong. ‘Oneg BAémouye, ot ouuneptgopés autég dev exppdlovial U€ow TOU TEPLEYOUE-
vou (epwTNUdTeY 1 anoteheoudtony), ohhd péow tou yhpou ydpaxtneioTtiney XeR4 tou
eMAEYETAL VO aVaTapaoTAoEL Tl dedopéva exnaidevone (Epwthuata, anoteAéopato xat xpi-
oeig oyetxoétntoc). ‘Etor, unopolye va evionicoupe xor vo eXUETAAAEUTOOUE GUUTEPLYOPES
avalATNONG, YENOLLOTOIOVTIS TNV XUTAVOUT| TV SEB0UEVWY EXTAUIBEUGTC GTO YOPO YoPUXTY-

PIOTIXWY. TNV ENOUEVY] EVOTNTA TEPLYPAPETAL AVIALTIXG 1) u€V0BOS HaC.

4.2  Exnaidevorn Odnyoduevn anod tn Xvuncpipopd Avalitn-
ong

Ye auth) TV epyaocio TPOTEVOLPE TO OTL O EVIOTIOUOS XAl 1) OUADOTONOY) GUUTERLPORWY O-
valATnong unopoly Vo WPeAAGOLY TNV ToLoTNTA TS Otadixaciog exnaideuons cuVaETRoEWY
taévounonc. Avtl va exmoudedoupe pio xadolxr| ouvdptnon talivopnong 1 SlapopeTinég

ouvopthoels tadvounone yia xdve yphotn (1 opddo Tapdpolwy yenoT®y), Tpoteivouue Ty
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eXTaidEUGT TOAMATADY cLVaPTHoELY Tagvéunone, xdde pla and T omoleg avtioTolyel o
wa StopopeTint; ouuneptpopd avalitnong. Ot cuvapThoelg auTég eXTUBEDOVTAL CUVERYUTIXY,
ONAdT, ENOILOTOLOVTAS BECOUEVA EXTAIDELONC AT TO GUVOAO TWV YPNOTOV. LT GUVEYELY,
Ol CUYVAPTAHOELG AUTES GUVOLALOVTAL XUTAAANAA Yid Vo BWO0LY Uiot TEMXT AVATAEIVOUNOT) TWY
anoteheoud eV, hapBdvovtag unddn TNV opoldTNTa xdVe EPOTRUATOS UE TIC DLAPOPES CUUTE-

orpopéc avalhmong. Hupaxdtw, neprypdgetor Aentopepds 1 TEOoEYYIoT UaC.

4.2.1 3votadonoinorn AnoteAecpudTwy

To npdto Pripa tne pedddou pag eivar 1 Srouéplor Tou apytxol oeT BedoPEveY exTaldevong
0€ OUSOES EPWTNUATOY TV OTolwY To HeTadedopéva exnaideuorne (anoteréopata xo xpioele
OYETIXOTNTUG) ‘AVUUEVETOL VAL EXTUOEVOOUY TAPOUOIES CUVIPTROELS TASWVOUNONG XA, OUVE-
TOC, avTioTol oLV ot Tapouoteg cupnepLpopéc avalhtnone. Ovopdlouue autés T opddeg
ovotddes ouuTepipopay avaliTnons.

Mio amhoixr, Aborn Yoo vo Tapd&oupe TI TURATIVL OUAdES CUUTEPLPORGY avalHTNOTNG
elvar 1 axdhovdn: Ilpwta, tpéyouue tov alydpriuo Mnyavey Awvuopdtov XthpiEng yia
TaZwvéunon ota dedopéva xdle cpwtiuatos Eexywplotd, £T0L WGTE VoL EXTLDELOOUYE €Va Ho-
vtého tadvéunone (dnhadh éva Sidvuoua Baptdv W)) avd epdtnua. Ltn ouvéyela, exteholyue
ouotadonoinay ot Slaviopata, SNAadY YENOLUOTOIOUUE TIC BIUCTACELS TWV W (¢ OLUGTICELS
OUOTABOTOMONG, YA VO TUEAYOUUE CUCTADES CUUTERIQPOPWY avalhtnong. Auth 1 npooéyyi-
oet eupaviCer 800 npofAfpata. Ilpwtov, ta Bedopéva exmaideuong yia xdde exmatdeuduevo
wovtého elvar ToAD Aiyo yior vo Topdyouy alomoTo ANOTEAEOUATA, Aol anoTEAOOVTAL oo
TA LETADEDOUEVO UOVO EVOG EQOTALATOS XAVE Popd. AchTepoV, 1) BlaxdUAVoT) TG TUPAUETEOU
c (E€iowon 2.3) Va unopotioe va dwoet ol Sraopetind anoteAéopata, yia to (dia dedopéva
exnaidevong, e€antiog, TaAL, Tou wxpol ueyédoug Tou oeT BEdOUEVLY.

Y1n Moo mou divoupe, avti va tpéyoupe éva Atdvuouo Mnyavey Sthipiéng avd epdtnua,
TpoonaVOUUE VO TPOCEYYIOOUUE TO HOVTENO TOu TEOXELTHL Yo exmondeutel yia tar dedouéva
xdde epwthpatog. [o autd 1o oxond, opllouue 2 xatnyopics Saotdocwy cuotadonoinoy-
¢, ot omoleg oyeTiCovIal UE TA YEWUETPIXS YAPAXTNEIOTIXG TOU HOVIEAOU exTaibeuong: Tig
diaotdoeas khions (gradient dimensions), mou avtiototyoly 6TIC XAOEC TV BLAVUOUATOY
w xat ¢ dwotdoeas mepidwpiov (margin dimensions), nou avtiotoryolyv ota onpeia 6oL
To Stavhopato W x6Bouy’ Tig UTEPETLPAVEL oL Ywpellouv Tic xhdoelg xaTdTaing TV o-
notereopdtov (Evétnta 2.1.2). Ot endueves unoevdTnTeS TEptypdQouy TNV XUTACXEUY TWY
Topandve 800 dlaotdoswy and to dedopéva exmaideuons, xadmg xat T Stadixacio cuoTa-
domoinong mov emAéyetal wote vor oUUSBadICEL, TAAL, PE TO YEWUETPIXA YAQUXTTRIOTIXG TOU

wovtéhou exmaideuong.

Ernloyr Awotdoswy Yvotadoroinong

2, s ’ 7. s 7 s 7 s
Onwe mpoeinaye opiloupe 8o xatnyopieg BlacTdoewy cusTtadonolnong: BlaoTdoels xhiong

xat Slaotdoelg neptiwplo.

Awotdoeic xhlone (f9). Me autéc tic daotdoec npooeyyilovye tne xhion tou dio-
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y A B rank=2
A rank=1
@ rank=0
y' : -
A B2 M:2
@) A :A:.. Mlx N @ | -
@) ; . L
© B® A
M@ :'2_
g O

X

Eyfua 4.2: E€aywyt| 8la0Ttdoswy cuoTadOTOMNOTNS GTO YWRO YARAXTNRIOTIXMY.

viopatoc mou exnatdedetal and 1o poviého Mnyavay Awvuopdtwy Etheilne (SVM) yio
xde epwtnua. T va e&dyouue auTég TIC SlUOTAGELS, EXUETAAAEUOUACTE TAL YAQAXTNPIOTING,
exnaideuong tou yhpou XeR?, o onofog avanaploTd epwTAYATY Xal To UETadEdOPéVA TOuC.
Luyxexpéva, tpooeyyiCoupe v xAion tou dlaviopatog W yta xdde (ebyog yopaxtneloTi-
xOv (x,y), 6mou x, y yopaxtnelotid tou ydpeou X. ‘Onwe gaivetar oto Lyfua 4.2, autd
elval LloOdUYAPO UE TO VO TROGEYYICOLUE TN Ywvid u.

H npocéyyion extekeiton we e&fc. Ia xdde xhdon talwounonc/oyetxdtnrog r, vno-
Aoyiloupe 1 péorn ph tou xdle evic amd To yopaxtnploTixd (T,y) Y 10 6UVOAO WYV

AMOTEAESUATWY TTOL avixouy atny xAdor. Etot, yia napdderyua,
1 m
v Y
My =—> fh (41)
i=1

elvar 1 y-ouvtetaypévy tou onueiou Mo (Eyhua 4.2), mou eivon to xévipo Bdpous twv m
anoteAeoUd TV UE xplon oyeTixdTTac 2 (TeTpdywva oyfuata) 6To dedidoTato Yheo yopa-
xnplotixdy zy. To fi eivar n Ts Tou yapaxtneloTixos d Yio 0 i-00Té AROTEAEGPA TOU
avixel oTny xhdon 7.

Trohloyilovtag Ty mapamdvew tosdtnta Yoo 6ha Tor Lebyn xhdoewy xar yior T 5o yo-
CAUXTNEIOTIXY X, Y, UTOPOUUE TAEOV VO TREOGEYYIOOUUE TNV EQUTTOUEVY TNG YWVIdG U UE T

Bordeta tou napaxdtw THNOU:

(z.y),(a;b) M®, — ME, +e

(4.2)

6mou (a,b) eivan Lebyn xhdoewv talvéunonc/oyenxdtnroc (a,b € {0,1,2} xou a # b

otV Tepintwot poac), (x,y) evar Lebyn yopoxtnetotindy, xaut 1o € = 1077 ypnoonoeitor
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Yoo var amo@euydoly undevixés TUéC xot DIapEoElc UE TO UNdEY.

Kdéie évac and toug dpouc f{qm W).(ab)’

XTNEOTIXOY (2, ) o yia 6k tor Lebyn xhdoewy, yenotpornoteital we pio didotaon cuota-

ot omofot urnoroyiCovtar yia dho ta Ledyn yopa-

domoinong. 'Etol, yia éva yopo yopaxtnolotx@y peYélous d xor yia p Otaxpiteg xAJoE

o€ véunone/oyeTixdTNTAC, TopdyovToL @ . @

dlaotdoelg xAlong yia oustadonoino.

Hapatnpolye, ouws, 6TL, OTIC TEQIOOOTEPES MEPITTWOELS, AN TA ATOTEAEGUATO EVOC E-
PWTNUATOS TA TEPLTCOTEPA XPIVOVTAL WS dOXYETA XUl MYOTEPU WS UEPIKAS OXETIKA 1 TOAD
oxenkd. 'Etol, ynopovue va enexteivoupue v Elowon 4.2, opadonoidvtag dheg Tig ‘Vett-
xéc ’ whdoewg oyetixdtntac (1 > 0) oe pla xowvh xhdon, anévavtt 6Ny xhdon TV doYETWY

(r = 0) anotelecpdTov:
f? — M,_p =M +e
@v),0.P) — M=, — M®_ +¢

(4.3)

6mou (0, P), P € {1,2} eivou (povadixd) Ledyoc doyetwy xou ‘Un-doyetov’ anoteAeoudtwy
(pepixde oYeTUx®Y xat TOA) OYETIXOY 0Ty TEpinTwoy pac). Auth 1 mopodhoyh Topdyet

d(dQ_I) dlaotdoelc xhiong v ovotadonoinorn. H exdoyr auth napdyer ehagpn xakltepa

ATOTEAEGUATO 0T OET DEDOUEVOY OTIOU BOXIUAGAUE TIc UEVHBOUC Yag.

Awoctdoeic neprdweiov (™). Me autéc Tic daotdoeie npooeyyilovpe Tic Véoelc Twy
onuelwy b; oto drdvuopa Papedy w. Autd ta onuela opilouvy xddeteg 610 didvucua UTEPETI-
pdvetec Tou daywpeilouvy anotehéopata dagopettxic xplong (xhdong) oyetxdtnrag. Lo va
npooeyyloouue Tig Véoeic twv b;, ypnotwonoloye Ti¢ npoforés Twy onuelwy B; oto w, 6mou
B; etvat to Baplinevipo 1wy onueiwy Twv dnoTeAeopdTeY 800 YEITOVIXGY XAACEWY OYETIHOTT-
tac. Ot ouvtetaypéves v B; unoloyilovtat yenotponowdvrac ta onueio M (Egiowon 4.1),

agol, ovolaoTixd, to B; etvar ta Bapxevtpa twv M. Io napdderypo, oto Lyhua 4.2, 10

My + M},
2

BY = (4.4)

elva 1 y-ouvtetayuévy tou onueiou Ba, mou eivar 10 Bapixevipo OhwV TV ATOTEAECUATOY
xhdone 2 (tetpdywva oyfuata) xow xhdone 1 (tpiywva oyfuata) oto dodidotato yohpo
YAQUXTNPIOTIXWY TY.

[a va unohoyioouye v teoPold Tov onueiny B; oto Sidvuoua W, TEpIGTEEQPOUYE TOV
drodtdoTtato yhpo xy, £1ot BoTe évag and toug 800 dEoveg va ouunéoer (va yiver tapdhhnhog)
we o W. ‘Aveu BAASB1NC TNC YEVIXOTNTAC, TEPIOTREQOUPE TOV YWRO XATA U UOIPEC AVTIWPOLO-
yroaxd, émov 1 noocdtnia u = arctan f9 npooeyyiletar and ti¢ daotdoel xhiong. Lto véo

’ / !
xoOpo 'y, 10 W elvon tapdhhnho pe tov dZova &', ondte bY = BY,

agol 1o evdbypauuo
Tuhue by B; eivan xddeto oto w.
Tehxd, ot daotdoelg nepriwpion, utohoyilovtar and Tov T0no:

LY LY
=1J4b =1
fopay =" (4.5)

7 4 / Ié ’ ’

érou 1 (a,b) xo (z,y) ovuBohilouvy Lebyn xAAoEWMVY xat YALAXTNEIOTIXOY avTioTotyd, To
' _ px oy
ir = Jip COSU ir

xat u = arctan f9 eivauw 1 ywvio tepiotpogic.

sinu efvar or TWES TV YUPUXTNPIOTIXDY OTOV TEPLIGTRUPUEVO dlova &/
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‘Opota ge Tov UTOAOYIoUS TV BlacTdoewy xhiong, uropolue va enexteivoupe v E&lowaon

4.6 opadonotdvtag dheg Tic “Uetixée ' xhdoeic oe pla:

Lswm paly Lson g
m _m i=1JiP n =1 /10
Fw.0.p) = 5 (4.6)

4 7 7 7. z 7 I I 4

6mou (0, P) eivar 10 Lebyoc xh4Gewv dOYETOY ol UN-8oyETwY anoteheoudtwy. AUTA 1

d(d—1)
2

Topohhayry odnyel oe éva abvolo and dlaotdoelg teprimwpiou yia cuctadoroinoy).

Me 1 Borjiela Ty mapandve diaotdocwy cuatadonolnong, £Youvpe, Théoy, T duvatéTnTa
VoL VTOTIOOUUE CUUTERLYPORES avalHTNONG, EXUETAAAEVOUEVOL TIC XATAVOUES TWY ATOTEAEOUY-
v (e dadéoues xploec oYETUOTNTAC) OTO YOPO YAPAXTNPIOTIXWY TwY dedOUEVWY exmal-
oeuong. To enduevo Priwa elvan 1 emhoyy| g xatdihning yedodohoyiog cuctadonoinong, n

ornofa Yo exgeTaleveTAl TIC DIAOTACEIS AUTES YId VO OuadOTOLEl ouuTEpLPoRES avalhTnong.

Medodoloyia cuctadonoinong

[o vo xataAfloude 0Tov XATAUAANAGTERO aAYORIUUO GUGTABOTOIMONS VIO TO CUYXEXQIUE-
vo mpofBinua, e€etdlouye T YEWUETEXH VEWENON TWV AVTIXEWEVWY TPOS CUGTABOTOMG,.
Yy meplntwor| wag, ta aviixelpeva eivar epotriuata. To epwthgoata autd, dpwe, avTinpo-
oWNEVOVTAL 0N TI XATAVOPES TV OYETIXWY XAl GOYETWY ATOTEAECUAT®Y TOUS GTO YOEO
YAQUXTNPIOTIXWY. TNV TEONYOVYEVT] UTOEVOTNTA LOVIEAOTOIOUPE AUTES TI XATAVOUES UE
draotdoeic xhiong (f9) xon meprdwpiov (f).

A

y
Cluster A

fs

/
/

Cluster B

\/

Eyfua 4.3: Yuotabonoinon oTo yOeo YALAX TN TIXWY.

To Eyfpa 4.3 diver éva mapddetypa g Abong nou Yéhovpe va tethyouue. Oewpolye €va
Ledyoc yapaxtnpotux®y (z,y) yio thy avdluon pac. Kéde didvuopa f; aviinpoownedet éva

epodTua g;. H xhion tou Braviopatog avtiotolyel o1y didotaoy xhiong yia cuotadonoinoy,
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boov agopd to Lebyoc yapaxtnplotixdy (x,y). To toviouéva onuela tédve oe xdde didvuopa
avTLoToLy 00V 0TIS DlaoTdoelg teptlwplou.

Y10 napdderyud pac wla davixr Aon ovotadonomong Yo tonodetoloe T EpWTARATA 1
XAl g7 OF OLUPOPETINES GUOTADES, 0Ol Ol XAIGEIC TV BlaVUoUAT®Y Toug f1 xat f7, dtagépouy
onuavtixd. To Bio Ya foyue xar Yo To pOTALATA g1 X0l G-, APoU, oV xal Ta SlavioUATd Toug
€y ouv napbuoteg xMoelg, ot Y€oelg Twv onueiwy Tou avTioTolyoly aTig dlacTdoelC Tepiwplou
drapépouy anuavtixd. Enfong, Yo npotipodoaye 1o epwtnua g1 va teptinglel otn cuotdda B,
avtl yro v A: Av xon to Sidvuopa fo eivon o dpoto (6oov agopd otny xhion xat ot onueia
neptdwpiov) pe to ddvuopa fi and 6,1t pe ta dravdopata fg xat fig, 10 xevipoedée didvuoua
¢ ovotddag B elvar mo époto pe 1o f1 amd 6,1t 10 xevipoeldés g A. SNuunepaopotixd,
Véhoupe vo napdyouue kevtpikonompuéves ovotddes (center-based clusters), dnhadh ocuotd-
0e¢ 0TI omoleg xdle avTixeliuevo elvat TANGIECTERO GTO XEVTPOEDES TG CUCTADUG TOU, TTAUPd
0710 XEVTPOEWES onotodhnote dAhng cuotddac [26].

[ va ixavonotfooupe ¢ napandve npobnodéoers, emiéyovyue (dnwe xar oty Evétnra
3.1.1) évav ahybprdpo Swpepioewy [23, 24]. H cuvdptnon xprthpio tou odnyel oe xevipixo-

TOIMUEVES OUOTADEC 0TOYEVEL OTT) YEYIOTOTOMNOT TN TAPAXATEL TOCOTNTAS:

k
Z Z cos(d;, Cy)

r=1 d,L'EST
4 7 4 7 2 7 z Ié
6mou k elvar 0 aprdudc Twv oueTddwy, S, elvar To GUVORO TV AVTIXEWEVWY TNE GUOTABAS
r, d; €lvar 10 1-00T6 avtixelyevo g cuatddag, C) elvar To XEVTPOEDEC TNG CLUCTABIC X
cos(d;, Cy) m cosine similarity yetpixd opotdtntac petald avTixelévwy tne ouoTddag xat Tou

XEVTPOEIBOUC.

4.2.2 Exnaidevon Xuvaptrioewy Tadwounong

INo xdde cvotdda cuuneptgopds avalitnong C; mou mapdyetar, exnatdebouye pio Eeywpl-
ot ouvdptnon talwounong I, yenopwonotdvrag tic Mnyavég Atavuoudtwy Ythiping yia
TaZwvéunon nov Bacilovtar 6to yovtéro twv [2, 3]. Kdde pio and autéc tic ouvapthoers
exnatdedeTon Tavew oo dedopéva Tou avixouv oty avtictotyy ouotdda C;.

Q¢ YopaxTNEIOTIXA YId TNV EXTA{DEUCT] YPTOILOTOIOVYE Ta (Dl UE TO OET BEDOPEVLV YLa
newpdpata LETORL. Autd 1o yopoxtnpiotixd neprypdpovion oo [27] %o, evdetxtixd, apo-
polv Twée oxop énwe TF, IDF, LMIR and BM25, dewp®vtag »w¢ xelyevo tov TitAo, TNy

neplindm xar ) Bredhduvorn tou anotehéopatog, xadog xor Tiuég pagerank.

4.2.3 Avtiotoiyion Xvotddwy xa Epwtnudtwy

INa xdde ouotdda, e€dyouue To xelpevo and Gha Ta epwTHuATA Tou TepLéyet opllovtag €tat
NV Keuevikn avanapdotaon tne cuotddac. Oewpolye authY TNV avanapdotaoy xdde ou-
OTAdAC WG eV EEYWRIoTO ‘Eyypapo’. XTn cuvEyELR, eupeTNEIAlouUE OAX AUTH TA £YYPAPA

yenowonotdvrac to Lucene?, pia Biphodfxn yio evpetnplaon xa avalhtnon. Kdde véo e-

"http:/ /research.microsoft.com/en-us/um/beijing/ projects/letor/LETOR4.0/Data/Features_in LETOR4.pdf
2http://lucene.apache.org/
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pWTNUaL, anoTeAOlPEVO and Toug bpoug ty,ta, . .., Ty, TO yeTatpénovpe oto eZfc:  ((t1 AND
to AND ... AND t,,) OR t; OR t3 ... OR t,. Ot 6Ovdeopor OR ypnotponoobvtar yio Ty
YAAGpwon TOL 0Py X0 EPOTAUATOS, ETCL MOTE VO ENIOTREAPOVY UG TO EVPETHELO XAl £YYPAPU-
OUOTADES OV TERIEYOUY PEPIXOVE ATO TOUS 6pOUS TOU VEOU epwThuaTtoc. TTapdAinha, auth 1
petatpont) e€aopaiiler 6Tt To €Y YPAPA-CLOTABES TOU TEPLEYOUY GAOUS TOUS Gpoug Vo THEOLY
apAETE YEYUADTEQO GX0p ATO Tol UTOAOLTAL.

Y11 oUVEYELD, YPNOLOTOIO0UE T1) GUVEETNOT ox0p Tou Lucene? yio va ndpouye plo Mota
and éyypaga-ouotddes, pall ue T avtioTor o 6x0p 1oL LTOBNAWVOLY TG0 (XEeEVXE) buoto
elval 1o Tepley dpevo xde ouoTddag Pe To VEo epwTnua. Emiéyoupe Tic k mo duolec oucTtddeg
mou Yo yenotponotnioly a1n cuVEYEla xor anoppintoupe Tig undlotnes. T tig emAeypéveg
OUGTADEC XAVOVIXOTIOIOUUE TA GXO0P TOUC, €Tot Wote va adpoilovtal otr wovdda.

Y10 téhog, oe xdde véo epdTNUa ¢ mou Tidetan oto obotnua avatidevtar k Bden w;,
1 <i <k, mou avUnpoomTEVOUY TO XUVOVIXOTONUEVO GXOP OUOLOTNTIS (XELWEVIXOD TEQIEYO-

wévou) tou epwthuatoc Ye g k mo dpoteg o€ autd cuoTAdES.

4.2.4 AvotaZvounon anoteAecRATOY

‘Otav évag yprotng Véoet €va vEo epdTNUA, 1) OUOIGTNHTA W; TOU EPWTARATOS UE XAVE GUGTADN
ovuneptpopds avalhtnong C; unohoy(eTor Ue TOV TPOTO TOU TEQIYRAPETAL OTNHY TEONYOVUEVY
Troevotnra. XN OULVEYEW, YENOWMOTOLOVTUS Xdle eva amd Ta wovtéda tavounong F;
exnatdevpéva yio T avtiotolyeg ouotddeg Cj, noapdyoupe k Swapopetixéc tolvoproeg R;
TOY ATOTEAECUATWY TOU EPWTAUATOS, YE TS TO OXOp TOU ATOTEAECUATOS J OUUPWVO UE
T0 povtého F;. Ynuewdvouue 6Tt o ypnotwonotobuevog alyoprduog Mnyavody Atvuoudtwy
Ethpi€ng 0ev mapEyEl CUYXEXPIMEVES TIUEG OX0p, Tapd TIHES Tou xudopilouy TIg oyeTIXES
Véoeig xatdtadng twyv anoteheoudtov. o va napdyovue Twée oxop, opiloupe mp®TA TNV
TOGOTNTA:

rs,'j =M — Tij

6mou M o apidudg TWV ATOTEAEGUATWY YIa TO EQWTARO XAt 755 1) XATATALY] TOU ATOTEAEGUATOG
J, obugwva ue 1o wovtého F;. Tote, 1o tehind oxop yia xdie anotéheopa j divetar and tov

thro:

k
score(j) = Z W;TS;; (4.7)
i=1

Anhadn, Tehixd, ouvOLALouye Tig SLapopeTIXES TAEVOUNOEL TOU TPOXVTTOLY antd LOVTEAL
TIOU AVTIGTOLYOUV OTIC O GUOLES UE TO EQWTNUA CUCTADES GUUTERIQPOPAS avalATNong.

"Totepa, pwe, and TopATHEYNON TEWPAUATIXWY ATOTEAEOUATWY, CUUTERAVAUE OTL 1) GU-
vaptnon tavounone nou mpoteivoupe (EZiowon 4.4.4) diver mold xadd anotehéopata o
vmhéc Véoeic tadvéunone, evod 1 Baowxh talvéunon (onhadr auth tou mpoxintel GoTEPX
and exnaideuoy plag xong ouvdpTNnong TAgVOUNoNS 0TO GUVOAO TwV DESOUEVEY EXTTAUIDEY-

one) doukeler xahltepa o€ younhotepes Véoec e xatdtadne. 'Etor, we tehixr cuvdptnon

3http://lucene.apache.org/java/3_0_1/api/core/org/apache/ lucene/search/Similarity.html
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TagvouUNong, EMAEYOUUE Vol EUVOOUUE TO Bixd Uag oxop o€ uPnhéc Yéaeic xat 1o Pacixd oxop
O€ YAPNAOTEPES:
(| =N
l- Zizl w;rsij + (1 - l) ng‘v
for the top-a results according to the Eq. 4.4.4
score(j) = (4.8)

(1—=10)- Zfil w;rsi; + - rs?,

for the rest of the results

6mou 1 € [0.5, 1] xou 7“52’- T0 o%0p TN Paotxic auvdptnong. Ot BEATIoTeC TIpéS TV TapaUéTpwyY

a xat | vnohoyiCovtar Votepa and TEPAPATIXES BOXIUES TOU GUOTHRATOS.

4.3 Ilewpapoatinry Meiétn

Ye authy TNV evOTNTA TAPOUGIAOVUE TNV TELpapaTIXY anotiunon tng uevddou uag xot dely-
YOUUE TNV ATOTEAECUATIXOTNTY TNS. Apyixd TapouctdlOVYUE TO TEWPAPATIXO GET OEDOPEVWY
xal TNy anopaitntr mpoepyaoio mou exTEAécOUE OE AUTO. XTY) CUVEYELN, CUYXEIVOUME 11|

wEYods pac pe ) PBaowr uédodo abyxpiong xat avalbouyue T PEATIWOT TOU EMTUY Y AVOUUE.

4.3.1 et 0cdopévwy xou mpoepyacio

T T Tetpdpatd pac yenorwonorfoape TNy teheutaia éxdoon? tou LETOR [27], nou yenot-
worotel dedopéva xat anotehéopata and 10 TREC®. To apyixéd oet dedopévwv nepielye 784
epwthuata pali ye éva obvoro and 15211 alohoynuéva anoteréopata. H aliohdynorn (xpi-
oelg oyETIXOTNHTOC) EYIVE ypenoonowvtas 3 xhdoeig oyetixdtnrac: 0, 1, 2, tov avtiototyoly
o€ doyeta, puepikes oxetikd xal oAV oyetikd anoteAéopata. To anOTEAECPATA TV EPWTT-
HATOY avamaploTayTol ¢ OIVOoUATA YoEAXTNEIOTIXGY ATOTEAODUEVA ATO TA YALAXTNPICTIXA
nou meptypdgoviat oto [27]. [a xahitepn allohdynor, undpyouv dadéoies 5 avadiatdiers
Tou oeT dedopévey, oc xdde uio and Tig omoleg SapopeTixd UTOCUVOAL TOU GET ATOTEAODY
o (o) oet exnaidevone, (B) oet enahflevone xar (Y) oet atohdynore.

"Totepa and €Z€TaoT, TOU OET DEDOUEVOV TAPATNENOUPE OTL UTAPYOUV EPOTHUATI TOU
€youv pbvo ‘doyeta’ anoteléopata (xploeic oyetxdmtac 0). Autd to epwthyota, TpoQo-
Vg, BEV oLVEIOPEPOUY aTY QAo exmaideuong, agol, yia xdde epdTNUA, TOVAdYLGTOV 00
OILPOPETIXEG XAJCELS OYETIXOTNTAS ATAUTOOVTAL Yid TNV exnaldevor Tou poviéhou. 'Etot, a-
PUEECUYPE AUTA TA EQWTAUATA, XATAUARYOVTAG oTig D Srapepioel mou gaivovtal otov [livoaxa
4.1.

4.3.2 AZwloynon pedodov

e authy ty evétnta ouyxpivoupe T uédodo pac (M) pe ) Paocxr uédodo olyxptone (B),

olupevA Ye TNy onofo exnatdeVovye €var uévo woviého Mnyaveyv Awvuopdtey Stheéng

4 http://research.microsoft.com/en-us/um/beijing/projects/letor/letorddataset.aspx
®http://trec.nist.gov/
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Folds | Training set | Validation set | Test set
Foldl 339 119 105
Fold2 353 105 105
Fold3 347 105 111
Fold4 330 111 122
Foldb 322 122 119

Hivaxac 4.1: Aragépton tou oet 8edouévovLETOR: apriudc epwtnudtomy mtou aviiotoryoly

oe xdde oet.

Tave 610 ahVOrO TV epuTNudTey. H abyxpion twv 800 npoceyyiocwy yivetar pe ) ypnon
v wétpwv Precision at position n (P@n), Mean average precision (MAP), Normalized
discounted cumulative gain (NDCG) xar Mean NDCG.

Awdixacio ohyxpomng

H éxdoom 1ou ahyopidpon Mrnyavéy Atavuopdtey YtfpiEne tou yenotponoteitat oto LETOR®
amoutet T pOduton wodvo plag tapauéteou c. Auth 1 noupduetpog puduilel Ty wopponio ye-
T0E0 v 800 bpwv ¢ E€lowone 2.3 (Evémta 2.1.2). To LETOR déter tic axdhovdeg tipée
Yt v moapdpetpo: {0.00001, 0.00002, 0.00005, 0.0001, 0.0002, 0.0005, 0.001, 0.002, 0.005,
0.01, 0.02, 0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10}.

H pédoddc pog ciodyel téooepi emmiéov napapétpous: 1o N, dnhadr tov apidud twy
OUOTADWY GUUTEPLPORAS avalhnong, To k, dnAudn Ty apllud TV GUCTABKY TOL YENOIUO-
motoOvTal Yo avorta&tvouno, to [, dnhady) tn fapdtnta Tou oxop nou npoxinTtet and T péYodod
o évavtt e Bapbtntac (1 —1) tou oxop ¢ Baoxhc uedddou abyxprone B (Eiowon 4.8),
Xl TO @, dNAADY| TO XUTOPAL 6TO 0Tolo Ol BVO TAPATAVE PBALUTNTESC AVTIOTEEPOVTAL.

I xdde Sapépion Tou oeT dedopévewy puiPicaue To ¢ GTNY TIUR ToU EMTUYYAVEL T UéYL-
ot M AP tyux. Eniong, tpé€ape ) pédodd pog M oc xdie Swpépion, Gote va pudpioouye
dradoyxd ta ¢, N, k, I xou o, Tehxd, 1 Sadixactia phdulong twy Topauétewy oTOYEVE 01T
Behuotonoinon v Twov M AP, téc0 Yot Baotxr uédodo B, 660 %ot YIo THY TEOTEVOUEVT,
wédodo M. Ta anoteréopata TOU TAEOUGLALOVTAL OTN OUVEYELX EMITUY YdvovTal H€TovTog wg
e&hc T mapapétpoug g uedodou pag: k=3, 1 = 0.8 xar a = 4. Ot 1éc v Tapauétpwy

N xou ¢ napovctalovtar, yia xdve Stouéptor Eeywpetotd, otov Hivaxa 4.2.

Foldl | Fold2 Fold3 | Fold4 | Fold5

Method | N|c|N| ¢ [ N| ¢ | N|c|N| c
B -2 - 102 -102| - 1|1]| - 5
M 10225015 (0530|120 10

Mivaxag 4.2: Béhtioteg 1eg twv nopauétewy N xat ¢ Yo xdde drapéplon

Shttp://research.microsoft.com/en-us/um/beijing/projects/letor/letordbaseline.aspx
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AZlohbéynom axpiBelog

O Iivaxac 4.8 mapovoidler tic Twéc twv Mean Average Precision xat Mean NDCG yia
™ €G08 pag xar ) Paotxh uédodo. ‘Onwe BAénouye, 1 tpotevouevr, uédodog emtuyydvel
xaAUtepa anoteréopata and T Bootxr, xar yia o 500 PETEA, OTIC TEPICCOTEPES TEPITTWIELS,
eV 0TI undhotneg emtuyydvel (e anoteréoporta. H péon nuh tou M AP otic Soypepioeis
efvar 2% vdmidtepn and ) Paower uédodo. Auth eivan pio onuavtixn Behtiwon, av AdPoupe
unodn pag T oOVIEST, TOU GUYXEXPIUEVOU TELPAUATIXOD OET BEGOUEVV TOU Y ENOILOTOLOVUE.
Ye tétotou tUTOU oeT Bedopévwy, {nteital and anpocdidoploTo dptiud YEeNoTOY Vo aloho-
YHOOUY QUECH TO ATOTEAECUATA CUYXEXPIUEVODY EQOTNUATWY XAl O)l VO TEAYUATOTOIRGOUY
ouvedpiec avalftnone (search sessions) (xat enthoyéc anOTENEOUETWY) Yid EPWTAUAT TOU

ToUg EVOLaPEQOUY, €TOL WOTE Vol avamTUY VoLV ouYXEXPIUEVES ouuneptpopés avaliTnong.

MAP Mean NDCG
Folds B M B M
Fold1l 0.68 | 0.70 | 0.70 0.70
Fold2 0.65 | 0.67 | 0.65 0.66
Fold3 0.64 | 0.65 | 0.66 0.66
Fold4 0.69 | 0.72 | 0.70 0.73
Fold5 0.66 | 0.67 | 0.68 0.68

Average | 0.66 | 0.68 | 0.68 0.69

Mivaxag 4.3: Xoyxpton tipedy MAP xo Mean NDCG

O Ilivaxag 4.4 mapovoidler tig Ttwéc PAQn tng ueddou yog, GUYXPIVOUEVES UE TG avTi-
otoyeg e Paocnhc pedodou, yia xdlde dwpépion. Onwe gaivetal, 1 mpotevoyevr uédodog
divel xahbTepeS TIUéS axpifetag yio Tic udnAdTepeg Véoelc xatdTagng anotekeoudtemy. Eidixd
v o PQ1, m uédoddc yag emtuyydvet uéytotn adinon axpifetac 6% (4% péorn atvinom).
Avutr) 1 oupneptgopd pnopel va e&nyniel wg e€ng: yia évav peydho aptdud epoTNUATLY, xdve
epod TN eppaviler VYMAY opoldTNTa Ye plor oUYXEXPIUEVY CUGTADA TUUTERLYOEAS avalhTnong
(xo ApXETE WXPOTERT) OUOIGTNTA UE TIC UTOAOITES CUOTAOES), X3Tt TOU EYEL W ATOTENEOUA

EVOL LOVTENO TIOY, Yiot XAVE EQWTNUA, EUVOEL TU TILO GYETIXA TOU UNOTEAECUATA.

Fold1l Fold2 Fold3 Fold4 Fold5 Av. Folds Max Increase
Precision B M B M B M B M B M B M M-B
Pail 0.61 0.67 0.61 0.67 0.59 0.61 0.70 0.72 0.62 0.62 0.62 0.66 +0.06
Pa@2 0.60 0.60 0.52 0.54 0.53 0.54 0.67 0.67 0.58 0.58 0.58 0.58 +0.02
Pa@3 0.57 0.57 0.51 0.50 0.50 0.53 0.60 0.62 0.53 0.54 0.54 0.55 +0.03
pPaQ4 0.54 0.53 0.48 0.48 0.48 0.49 0.56 0.57 0.49 0.50 0.51 0.51 +0.01
pPas 0.50 0.50 0.45 0.45 0.46 0.45 0.52 0.53 0.46 0.46 0.48 0.48 +0.01
pPaQ6 0.48 0.47 0.43 0.43 0.43 0.43 0.49 0.49 0.42 0.42 0.45 0.45 -0.01
Pa7 0.44 0.43 0.40 0.40 0.40 0.40 0.46 0.46 0.40 0.40 0.42 0.42 0.00
pPasg 0.41 0.41 0.37 0.37 0.37 0.37 0.43 0.43 0.37 0.37 0.39 0.39 0.00
P@9 0.38 0.38 0.35 0.35 0.35 0.35 0.40 0.40 0.35 0.34 0.37 0.37 -0.01
Pa@i1o 0.36 0.36 0.33 0.33 0.33 0.33 0.38 0.38 0.33 0.33 0.34 0.34 0.00

[Tivaxag 4.4: X0yxplon tipwy PQn

[o yaunhétepa otny xatdtaln anotehéopata, 1 LEVo00S Log Eyel Tapduota anddoaoT) Ue
) Baowdr, uédodo. Autd ovuPaiver eoutiog tou wxpol aptduod (Vetxdv) xplocwy oyetinsd-

NTog Tou OeT dedouévmv Tou meptopilel Tiwég Tig axpiBetag ot optouévo Llog. Luyxexpuéva,
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0oAOXANPO TO 0T BedoPévwy anoteheitar cuvolxd and 563 cpwthuata xor 2932 Yetixég xpi-
oeig oyetixotntoac (2001 pepikds oyetikd xou 931 moAd oyetikd). 'Etot, yia xdlde epdtnua
UTdEYOLY, XaTd PEco 6po0, 5.2 Vetixéc xploelc oyeuxdTNTAC. Y TETOOU TUNOU GET BEDO-
HEVWY, Ol To EVDEIXTIXES TIWES amodooTg uiag ouvdptnong Tagvounong eival, Teogavas, ot
Tipée axpifelog ané PQ1 éwe PQG6.

O Ilivaxoag 4.5 napovaraler tig Tiwée NDCG@Qn yio tig 60 tpooeyyioeg. H oupnepipopd

elvat avahoym Ue Ti¢ TI€S Tou uétpou PQn.

Fold1l Fold2 Fold3 Fold4 Fold5 Av. Folds Max Increase

NDCG B M B M B M B M B M B M M-B
NDCGa@1 0.54 0.57 0.51 0.57 0.51 0.54 0.57 0.60 0.52 0.52 0.53 0.56 +0.06
NDCGQ2 0.60 0.59 0.52 0.55 0.52 0.52 0.61 0.64 0.57 0.57 0.57 0.57 +0.03
NDCG@3 0.63 0.63 0.57 0.58 0.57 0.58 0.63 0.68 0.61 0.60 0.60 0.61 +0.05
NDCG@4 0.64 0.64 0.60 0.61 0.60 0.61 0.67 0.69 0.64 0.64 0.63 0.64 +0.02
NDCG@5 0.68 0.67 0.61 0.62 0.62 0.63 0.68 0.71 0.67 0.67 0.65 0.66 +0.03
NDCGQ@6 0.71 0.70 0.64 0.65 0.65 0.65 0.69 0.71 0.68 0.68 0.67 0.68 +0.02
NDCG@7 0.72 0.71 0.65 0.66 0.65 0.66 0.70 0.72 0.70 0.69 0.68 0.69 +0.02
NDCG@8 0.64 0.65 0.63 0.63 0.63 0.63 0.63 0.65 0.65 0.65 0.64 0.64 +0.02
NDCG@9 0.31 0.31 0.24 0.25 0.34 0.33 0.37 0.38 0.29 0.29 0.31 0.31 +0.01
NDCG@10 0.32 0.32 0.25 0.25 0.35 0.34 0.38 0.39 0.30 0.30 0.32 0.32 +0.01

Mivaxag 4.5: Xoyxpion tipodv NDCGG@n

4.4 Movtéla tagwounone Paocilopeva oto oxond avoalhTn-
ong

e authy v evOTNTA THEoUCtAlOUPE TNY ENEXTACT] TG TEONYOUUEVWS TEQLYEYPUUUEVNC HE-
V6d0ou, xatd tnv onola otneilduacte ancudeiog ota empépous dlaviopaTa-HovTELN xdUe
EPOTAUATOS, TRPOXEWEVOU VO TO OUADOTIOIAGOVUE X0 VO TOREYOUUE OUOTABES EPWTNUATWY

TOU AVTITPOOWTEVOUY TUPOUOIES CUUTERLPORET-GXOTIONE avalhTNoNg.

4.4.1 IlpoanatodUEVES YTVWOOELS

[ va meprypddoupe xahbtepa 1o padnuatind poviého niow and v npotewvouevy uédodo,
Eavanapouctdlovte OVTOPA XAmole BATIXES EVVOIES TWV UNYAV®DY SLOVUCUATLY GTHIENG.

'Eotw 611 €Y0ude N EpOTALATA q1, - - - , §n AT TO 10TOPUO avalHTNONG X To top-m ava-

xTnuéva €y ypapo (xgq), y@), ey (x%), yff{)), 6Tou yJ(Q) =1lav1o xg-Q) éyet totnlel (emheyel)
X y](.q) = 0 av oyt. H avddpaoyn tou av ntathinxe 1 oyt éva anotéheoua, cuvendyetor uio

HEPIXH XATATOEN TWV EYYRAPWV-ATOTEAECUATWY, ETOL WOTE VAL LOYVEL

(9) (2)

x; mpoTpdTa and To ;T & y(q) >

{ y](q)

Yuyxevip®voupe Oheg T oyéoelg mpotiunong yia xdlde p@tnue ¢ 6To chvoro Py =
{(i,7) : ygq) > yj(-q)}, axohoudwvtag ) uédodo tev [2, 3]. Me autdy tov 1pbT0, elvan Suvatdv
va tpooappootel pio ouvdptnon tadwounone f 1 (g,x) — R otic avd Lebyoc npoturoeic

P =, Py e auth mn Sovketd meptoplopaoTe oe Ypouwxd Hoviéha Tng pop@ric

flg,z) = (W, ¢(q, 7)),



4.4 Movtéda talwounonc Bacilousva oto oxond avalhtnons 67

61ou 10 P(q, ) avanapIeTS Pict GLYBVACTIXY AVATUPAOTAGT] EPWTALATOS ~ATOTENECUATOS GTOV
XGpo yopaxtneloTix®y. Lo amholoteuoy twv oupfolopdy, ato e€ig Ya yenoonotolye
0 ¢(q,x) = x. Axohovddviac pla npooéyyion peydhwy nepriwpiny, odnyoluaote oto
axohovdo mpdBinua Behtiotonoinone ([48]):
min (W, Wy + A Z &ij

i

w,£;;>0
étor bote V(i,j) € P (W, ;) > (W, x5) + 1 — &,

6mou 10 A > 0 xadopllet v Bapdtnta uetald Tou XOGTOUC peYoTonolNoNS TEpiwpioy
xal ehaytotonoinone ogdhgatoc. O dedtepog mapdyoviag elval T0 dUEOICUA TOY ETUEPOUC
OQUNIETV-onWAEDY &j xat anotelel éva tdvw @pdype oty 0/1-andheto Tou mpoépyeta
and havdaopévec oyéoeic npotiunone. Ot neproptopol enBdhhouy bt (W, x;) > (W, z;), btav
elvart BuVaTOV xat TiwwEoLY anoxhioelg and T cuviixn. ‘Otav Beedoly ot BéktioTeg mapdye-
TEOL W*, YENOILOTOIOUYTAL WS BONUNTIXES EXTIUNAOCELS (OOTE YA TPOGEYYLIGTOUY Ol TAEIVOUTRGELS
EYYPAPWY YL VEX EQOTAULITA.

TN GUVEYELD, UETPAPE TNV TOLOTNTA TWV CUVAPTHCEWY avatadivounong alohoyhvtag to
Ui = f(q, ;) o éva véo epotnua q. 'Eoto ta y; xar g5 talvounuéva xat 7 pio petddeon
névew ota {1,...,m}, étot Hote 1o m(1) vo avanaptotd v uPnhdtepa Talvounuévn tpdBhe-
dm, Snhadh, 7(1) = j : g5 > 4; Vi # j, xon 10 m(2) v opéowe endpevn, xth. Yrohoyilovue
v axpiBeta oty Véon n, tn uéon axpifela (mean average precision - MAP) xat 1o xo-
vovixoromuévo adpototixd xépdoc (normalized discount cumulative gain - NDCGQn) wc

eghc:

Pan = 7Zi:1 Yr ()
n
L PQ Xy
Map = 2= PO U

Z:L:1 Yi

1 & 2r®—1 i=1
NDCG@n:Z—Z )y

=1 logi

t>1

6mou 1o Z, eivon plo otadepd xavovixonolnone mou unohoyiletal YpnoIUOTOWdVTAS TNV Tou-
t6tnta (i) = i, Oote va e&aogaulotel 1t NDCGQn = 1 yio pio davind| tpdBhedn talivé-
pnomnes.

4.4.2 Xvvdvaoctixy BeAtictonoinoy

Y16y0¢ gog elval 1 eXTTABEUOT, CUVAPTACEWY TASIVOUNOTS VIO TaPOUod EQOTALATA, OTOY O
YAEAXTNPIOUOS «TAPOUOLAy avapépeTar 0ToV UTohaviddvovTa oxond avaliTnong Tou yeRot.
H Boowd 16éa etvar 1) oaxdhovidn: H oupmeprpopd avalitnong xat emAoyig anoTeEAEoUdT®wy and
T0 Ypnotn wdg diver plo, miavd «BopuPfdny, drodmn tou havidvovitog oxonol avalAtnong.
‘Eva govtého 1o&vounong oTOYEVEL OTNY AVAYVWELOT) QUTHS TNS CUUTERIPORUS Xdl, O Eva

Badud, Tou drou Tou oxonol avaltno Mo autd o AdYOo, TpoTteivovue 11 cucTAdOTOING
Ho, nnone. YO, TP pe m ToinoT
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TETOLOY LOVTERWY TagvouNnomg, apol TopOUOIES GUVIPTHOELS TAEIVOUNOTNS AVTIGTOLYOUY Ot
TOPOUOIES oLUUTERLPORES avalhTNoNg xal, ETAYWYLXd, oxonole avalitnong. Kdalde cuotdda
AVTITPOOWTEVETAL, TEMXA, and pla EeywploTh auvdptnom Taglvounong, 1 onofa extatdedeTal
ot DEdOUEVA avalATNONG TWY EPWTNRATOY TNE GUTTABAS.

Y1 ovvéyeta, moapoustdloupe éva mpdfinuo cuvbvacTixrc BekTioTonolnong mou Abvel,
YewpnTxd, To TedBAinuo Tng TEonYolUEVNE Tapaypdpou. XToyoq eivon pla cupmayrc dio-
dixacia cuotadonoinong, 1 onolo Yo 0dnyel oe poviéha Tagvounons nou Yo avanaplatoly
otapopeTinog oxonolg avalhnons. Aol dev undpyet xdrota Pactxh akfdeta Yo Tov EAeyy 0
NG oLoTAdOTOMNONG, TO TEAXS GQIAUA TAEVOUNONS TWV CUVIPTHCEWY TAgVOUNONS YPNol-
wedel wg éuueco Pétpo amoTiunong NG ATOTEAEOUATIXOTHTAS Tou oTtadiou cuctadonoinoyg.
Anhady), ov 10 T0606TH CPINUATLY WAC cUVAPTNOTE avaTagvounong eivat peydio, ToTE
TOL EPWTARATA TTOY TERIEYOVTAL OTNY avtioTolyn ouotdda eival Tohd etepoyevr), xahoTdvTag
avaroteheopatixy) 1 ouotdda. [o autd, oxonde eivon va Bpedel 1 xatdhinhn opadonoi-
non (ouotadonoinon) Gote ta aviioToya exmoudeudueva HovTéha TEVL OTIC CUCTABES va
Aertovpyoly anoteleouatixd. H mo hoyued mpocéyyion yia 1 Alon tou npoBAfuato eivat
N ouVdLACTIXNY BeATioTOTONOT TWV TEOPANUATOY NG cUCTABOTONOTNE Xl TNG EXTAUIBEVOTS
OUVAPTHCEWY ToEIVOUNOTC.

‘Eotww K o entduuntdc aprdude napayduevmy cuotddwy. Ltoyebouue va Bpoiye (o) K po-
viéha talwvéunong, Wi, . . ., Wk, éva yia xdde ovotdda xat (B) pla cuotadonoinon ¢, . . ., €k,
e ck; = 1 av 10 epdTNUA g avixel o1 ouoTdda k xat cx; = 0 dapopetixd, 10 onofo emtTuYyd-
vet BékTion mpocoppoy) Twy wovtélev tadvéunone. To napandve mpdBinua xwdixoroteitol

wg e€Xg:

K n

n SONGIP+ D ewe Y &5
WhoChoSid oy (=1 (i,j)€Py,
c.T. Vk?,\v/(’b,]) € P(k) : <U_j/€axl> > <1,Uk,$]> +1- 5]
Vk,V(i, j) € P(k): & >0
Vi, j, 0 : Chickj + CriChe < Crjcre + 1 (4.9)
kYt ey € {01}

6mou opfloupe to P(k) = U Py; 0 Ty €veom OhevV ToV oTolyelnv g ouoTtdduc k,

Jicg;=1
xat mopauétpous ptdwong Bapltntag Ay > 0.

To moapandve npdBinua Bedtiotonoinorne opadonotel napdpola (ebyn EpWTNUAT®Y - ATO-
TEAEOUAT®Y, OTOU 1) opoldTN T avapépetal oty Véor opddny twv (euy®y Tou avagépovtal
07O (D10 EQWINUA OTOV YWEO YoEAXTNEIOTIXWY. AnAadt, onpacio dev €yet 1 andluty Veon
WV ONUEiLY, dAAE 1 xATEVVUYOT TV SLaVUoPATeY Tou 0pilouy GTO YKOEO.

H Ewxéva 4.4 Sefyver ylo amh) S1ob1d0TaTy avanopdotooT) TOU TEQIYEYROUUEVOU OEVapi-

7, 4 I 2 4 4
ou, emxevipwvovtag o€ pdf anoteréopata (Sdotaon 1) xou Bivieo anoteréopata (Sdotaoy
x2). Alagopetixd epwtiuata (Yo nopdderyya racing cars videos, web search) aneixovilo-
VTl JEOW OYETHOV-ETAEYUEVWY (XOXXIVOL TETPAYWVA) XAt AOYETWY-PUN ETAEYUEVWY (Tpdovot

xOxhot) eyypdgov. H anutobyevn epyacio eivar v opadonoinoy epotnudtwy étol GoTE To-
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popotot axonol avalATnong vo Beloxoval XoVTd 0TO YWEOo YopAXTNRIOTIXGY, UE Bdor xdnota
ouvdptnon opotdtTnTag, €Tl Kote va Bpedodv otig Bieg ovotddeg. H andiuty andotaoy
HETOED TWY BLIVUOPATOY-0LYVIRTHOEWY Taltvounong elivar dveu onuaciog, oe avtieor ye TiC
Olapopéc otny xateLYUVOT| TOUG, Ol OTOIEC TOCOTIXOTOONY TIS DAPOPES OTT) CUUTERIQPORA
avalhnong: woviéha pe pxpéc Slogopéc oTn Ywvio TV SLoVUOUITWY TOUS avaUéveTal Vo
guvoolv Toug [Broug TOmoug anoteheoudtwy. Lo tapdderypa, 1 ouvdptnor tavéunong wh
tagvopel pdf anotedéopata uPnhdtepa and ) W 1 onolo TPoPavVKS euvoel Bivieo anotelé-
ouata. To mpdPinua Behtiotonoinong otoyelel otny ebpeon tne Aong cuotadonoinong xat

TWV CLVAPTACEGY TAEVOUNONS W; TAVTOYPOVA.

. M rank = 1 (clicked)
x2 (video result) @ rank = 0 (unclicked)

W2

"samsung h55 review"

w
|

\.\ "formula 1 calendar”
\.
\.
\.
o
\,
\

B ‘ranking"

\/

X1 (pdf result)

Yyfua 4.4: Anexdvion tou npofAfpatos. Aedopévev epwTUATOY Xot Twy aviiotorywy (e-
TAEYREVOY Xal P1) anoTEAESUETWY, To TPdBANua Bektiotonoinone otoyeler otny ancvieiog
e0pEDT) OLVAPTHOEWY TaVOUNONGC W, Wa, xat W3 Tou oxonol avalitnone. H npooeyytotiny
Aoom e Evotnrag 4.4.3 ondet to npdfinua oc tpla Buata: exnaideuoy ouvdptnong talvo-
wnomng o xdde epdTNUAL, CUCTABOTOMCT TUPOUOIWY EPWTNUATWY Xl EXTADEVOY) GUVARTNONG

Tagvounong yia xde cusTtdda.

Hoapbha autd, 1o mapandve TEolAnue €yet xdmoto ouotmdy uetovextrhuato. Ilpdtov, 7
Behtiotonoinon cuvdbudler mpayuaTinég xor axépone PETUBANTES, e anotéheoua n aneudelug
Aoon tou mpoPhAuatog va elvor axplfr xat vor efvor avoryxaio n YaAdeemorn TV Suadixwmy
LETAPANTOV 010 didotnua [0, 1], v vo emtevyVel pio tpooeyyiotixd Aon. Aegdtepoy, xo

xUplwe, 0 apUdC TOY TEYOVIXGY avicoTHTeVY Tou Yo eyyundoly uia xatdhhnhn Aborn otnv
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ITfvaxac 4.6: MONTEAA TAZINOMHSHYE BASIZOMENA £TO KOO ANAZHTHYHE

Require: n queries ¢; with preference relations P,

1: for 1< j<n do
2:  learn ranking function wj; for ¢; using Py,
3: end for

4: cluster wi,...,wy,

5 for 1 <k < K do

6:  learn ranking function wj, using ;.. _Py;
7

Jicj=
: end for

—

Ensure: ranking models w1y, ..., Wg

EZicwon (4.9) eivou xuBixdc w¢ npog tov aptdud twv epotnudtey xat xathotd to npdBinua
avépxto o€ peydheg xhpaxeg. [o autd, xatagedyouye oe ulo amodotx| mpooeyYloTXY

Aoom xon mpoteivouye wia oetptaxy) weYodo mou TNy VAOTOLE! OTNY ENOUEYT EVOTNTA.

4.4.3 Exnaidevon tov oxonol avalrtnorng

Ye authv Vv evénta napouctdlovue TNV Tpotevduevy axohovdoxy pédodo, 1 onola
TpooeyY(lel To TpoNYOLUEVWLS TEPIYEYpaUUévo TEOPBANua, xahotdviag T Abor Tou anodo-
T Yo peydha ueyélr dedouévewy. H pédododc pog anoteleitoar and tplo PrAuata: Exnai-
0EUCT] LOVTEAWY-CUVORTHCEY TAIVOUNOTE aVd EQOTNUA, CUCTUBOTOMOY) TWV AVTIOTOY WV
BLOLVUCUAT®Y TOV UOVTEA®Y Xt EXAUBEVCT oLVAPTHCEWY Tadvounong avd ouotdda. O deu-

doxddIxag Tou ahyoplduou diveton otov [livaxa 4.6.

Exnaidcvorn pnovtéAonv Tagivopnone ava sp®Tnio

To apynd Prua tne dradixactag efvar 1) exnaldevor evog JOVTENOU TAEIVOUNOTNS AVE EPOTTUOL.
Hpoxepévou va to emthyouue, Aovoupe 1o Baoixd mpdPfinpa SVM yio talivéunon (Ranking
SVM) uévo ota dedouéva avddpaone yprotn yio xdlde ep@tnua (ep@tnua, Aota amotele-
oudtov, Mota entheyyévwy anotereoudtov). Avaloywd pe v Evomra 4.4.1, to f-0016
TedBAnua Behtiotonoinone uropel vo Aulel eite pe tetpaywvixd npoypaupatiopd (quadratic
programming) 1 pedédouc Puotopéves oty xhion (online gradient-based) [2, 3, 48] xo
avanaplotatal we €&

min_ (@, @) + A Euij

We,Es5>0

ij
¢t V(i,)) € Pyt (We,x5) > (We, x5) + 1 — Epyj-

Tevixd, n nopduetpoc pliduong A ypetdletar va tevel xatdhhnia €10t Gote va topaydoiy
o BEATIOTO HOVTERAL. € UEYUANG EXTAOMS EQAPUOYES TNG UEVOBOL, 1) TElpouaTiny eDpeoT) Ulog
BEATIOTNG TIURS YIoL TNV TAUPAPETEO BeV eivan eQueTy), eCattiog Tou HEYAAOU GYX0oU BEBOUEVLY.
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Eunetpixd ototyeio, duwe, delyvouy 4Tt Yo yopaxTneloTixd e duadixés Twéc ¥ Tiwée ato
Sdotnua [0,1], n nud A = 1 eivar pio hoyixry emhoyh. ‘Etor, Oétovge A = 1 yio 1o opyixd
wovtéha Ranking SVM, onueiddyvovtoag 61t evdéyetar va undpyet neprdwpto yia Bedtiwon, ue
w1 Bektiotonoinon g napauéteou A. To anotéheoya autol) Tou BARATOS EVAL N GUVAPTHOELS

TUEVOUNONG W1, - - - , Wy, Wio Yior xdide ep@TRUOL.

Opadonoiwviag cuvaptrhoels Tagvounong

Yxomog tou deutépou Priuatog eival 1) opadonoinoT TAEOUOLLY UOVTEA®Y TAEIVOUTONS UE
016y0 TNV ouadonoinoy mapduotwy oxonwy avalhtnons. Agol ot andhuteg Véoelg TV dlo-
vuoudtev eivor dveu onuaciog xoar uévo 1 xatediuvor| Toug PETPAEL, Tol BloavOGUOTA XOVOVE-
xomoloUyTal YE TN Vopua lo we elfic: W — W/||W||, dote va Pploxoviar dha otn povadiaia
unepopaipa. H oyotdtnta uetadh 800 dravuoudtewy unopel todpa va yetpnlel uéow tng ouvde-
TNONG CUVHILTEVOU, 1) OTIOld XATAAAYEL GTO EGWTERIXG YIVOUEVS TOUC, YLOL XOVOVIXOTOUEVY

otaviopaTaL:
cos(w, ') = (W, ).

Ta yovadiala Staviopata cuvidws povielonotobyvtar and uia xatavour von Mises-Fisher

([47]), n onoia divetar and To:

p(Z|fi, k) = Za(r) exp{r (i, L)}

émov ||fi = 1|, & > 0 xon d > 2 xou 1 cuvdptnor dropéptone Z4(k) = /ﬁd/Q*l/(27r)d/QId/2_1(/<a)
énou 1o I.(-) dnhdver v tponoromuévy cuvdptnon Bessel npdtou eidouc xor tdEng 7.
Egapyoléuevo oe n ouvapthoels TaEvounong Wi, . . ., Wy, €Vo AVUUEUEYUEVO HoVTEND and

xatavopéc von Mises-Fisher pe K oustatixd (oustddec) éyet nuxvétnto:

n
f(u_jl‘ﬁlv s 7ﬁK7 E‘:) = Zacip(u_ji‘ﬁciv ’ici)
=1

n
log p(wWh, ..., Wy, 519) = Z log [O‘Cip(wi‘ﬁciv ’%Ci)]
i=1

600V agopd otic mapapétpouc © = {(ik, k) H | xou Tic Aavddvouoec petaPhntéc ¢ =
(c1,... ,cn)T. H Swdixasia EM (ueytotonoinon tne nposdoxiag - expectation maximiza-
tion) extipd enavahnmTind Ty xotavopt] Twv Aaviovovody yetafintov pc|w;, ©) xo na-
capétpwy P(O|wr, . .., Wy, 6), Yewpwvtac xdVe gopd tn pn eletalduevn noodtnta and g
000, wg otadepr. Ilpoxewévou va emteuydel anodotixde unoloyioude xar va moapaydol-
v amotehéopato Ue voMua, epapuélouvue Ty enovoualopevn evplotix auotnehc avdldeong
(hard assignment heuristic) xatd tn Behtiotonoinom, 6nou 1 xatavouh TV Aavlavoushy
wetaBAntodv avixadiotatar and pla Phgo thetodnpiac (majority vote), dnhod:

Pl ©) = 1 : ¢; = argmaxy, p(k|w;, ©) (4.10)

0 : otherwise.



72 Kegalaio 4. BeAtiwon IHobtntas Exraidevons

B Search intent 1: video, review results
MW Search intent 2: research, papers

"new cellphone videos"

"samsung h55 review"
\ "racing cars videos"

"web search" "formula 1 calendar"

"ranking"

Sy 4.5 Exnoudeupéva, avd ep@dtnpa, dtaviouata ndve oTr govadlala utepopaipd.

Exnaidevorn povtéAwy tagivopnong yio CUCTAdES

Aedopévne tne ouoTadonoinong mTou TupdyUNXE UECK TwY Aaviavouo®y UETABANTGY ¢; 0NV
TEOTYOUUEVT EVOTNTA, OE aUTO 10 Brpa exnatdeboue wa ouvdptnon talvounong Yo xdve
ovotddo. H npocéyyion eivar napdpoto e Ty apytxy] EXTAIBEVOT CUVAPTACEWY AV EpOTNUA,
amhd o€ AUTO TO GTADIO, Yo xdUe EXTABEVTT), CUUMETEYOUY OAa Ta EpWTAPATA Uiog GUOTABAS.
H Bektiotonoinon yio tnyv k-0011| cuotdda propel va Auvdel tdht pe T uédodo Ranking SVM
xou Blvetan and To:

min (W, W) + )\Zfij

Wy,&35>0

)
et Vi,5) € | Po o (W, mi) > (W, 25) +1 - &
l:cp=k

4.4.4 E@oppoyy tTwV eEXTOUSEVUEVLY LOVTEAGY

Agob ot suvaptioelg T IVOUNoTG EXTABELUTOLY TAVK GTIC CLUGTADES, 1 UEV0DBOC Hog Umope! va
EQPUOCTEL VLo AVATAEWVOUNGT AVAXTNUEVWY ATOTEAEOUATWY Yiot VEo epwThuata. H pédodog
wog otoyelet otny eniteudn etepoyévelas HeTadl BIAPOpETIXDY 6XOTOY avalhtnong, xadde,
70 (D10 epdTNUA Ynopel va xatalrEel o TEPIOGOTERES and Uit CUOTADES AV, YLl TOEADELY AL,
ol yprotec emAéyouy BragopeTixols THnoug aroteréopatog yio To B0 epdtua. ‘Etot, o
o%0oToG €ival 1 aVTIGTOlY o7 EVOS VEOU EpWTAUAUTOS OF «TOPOUOIESY GUGTABES oL 1) TAUPAY WYY
plag ouvdvaoTixic Tavounong ANOTEAEGUATWY, and TIC EMUEQOUS TAIVOUTNOELS TOU TopdYEL
T0 HOVTENO TalIVounong xdVe GLUGTABACS.

INo 10 oxond autd, avanapIGTOVUE To TEOTYOVUEVY EpwTAUATA, pall UE Ta ERAEYUEVAL

anoteréouatd Toug we Yeudo-€yypapa, Ta onola evpetnptdloviar amd wla unyovh avalitnong.
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Yty vhonolnot puc yenoonorioape o Lucene’ IR engine, evé e tov (Bio 1610 axpiBic
Yo unopoloe va yenowonomie! onotadnrote dhkn avtiotoryn unyovh avalitnong. Aeyouevn
eval VEo ep@TNua ¢, 1 unyavi Badporoynong anotedeopdtewy Touv Lucene ypnotponoteitat yia
VOl AVUXTHOEL TEOTYOUUEVH EQWTARAT TOU EIVOL TUQOUOLY UE TO (.

Emhéyouye ta top-u mo Suola epwTAUATA Xt TIC AVTIOTOEC CUOTABES GTIC OTOlEC UV
xouv. Me autdv Tov TpoTo, dnwovpyolue wia otadwopévn avtiotolylon and 1o VEo pdTnua
0TI ouoTddeg, we € Fotw v, 1 < j < u, ta oxop Yo To top-u TEONYOVUEVH EQOTALITY
qj- Tote, autd xavovixonololvtal Ye 0 vopua £1 ot YeTapedalovidl 0 oX0p GUGTAOWY Sk,
1<k <K, tétoia Gote:

u

Sqk = Z v / Zvi
jicj=k i=1

6mou to ¢j elvon 1 Aavidvouoa GuppeToy o1 ouoTdda. Aniady, av pla cuoTAdA TEOXUTTEL

Topandve and o gopd, ta oxop g adpoilovtar. Adyw TG XAVOVIXOTONOYS, Td OXOP Sgk

AetToupYoly w¢ THaVOTATES, TOCOTIXOTOIOVTAS TNV mdavotnta 6Tt pla ovotdda k meptéyet

10 6%0T6 avalATNoNng mou expedleTal and TO EQWOTNUA .

Tehixd, 7 tolvounon oV eYYpdpoy Yo To epdtnua ¢ topdyetat otaduiloviag n ou-
veloopd xdle cuotddag k pe 1o avtiotoryo oxop NG Sgk. Eotw 6Tl 10 71 OnAwver TNy
TagvounoT tou J-oo0tol eYYpdgou and TN cuvdpTtnoT Tadvounons g ouotddag k. Tote,
T0 TEMXO ox0p Bivetanw amd TN Yeouuixy oTdduon Twy emPEEoug TALIVOUACEWY Tkj UE TN

oNUacio-o%0p TN GUOTABAS Sg, YL TO EPWTNUAL ¢:

K
score(q,j) = g SqkTqkj
k=1

Me ghha Aoyta, ot empgpous tadivoproets eappolovial o Padud avahoyo ye TNy ogoldTnTa

¢ avtioToryng ouoTAdUg UE TO VEO EQWTTUA.

4.5 A&oA6YNMOM ANOTEAECUATWY

Ye authY TNV evotnTo alohoYOoUUE TNV ATOTEAETUATIXOTNHTA TNG TEOTEVOUEVNS weltddou. H
Troevotnta 4.5.1 napoustdlel 1o telpapatixd UVoRo dedouévmy xar T tpoenelepyacio Tou
npaypatonoinxe. H Troevotnta 4.5.2 napovotdlet Tic Bactnéq - avtaywvioTixée Yedddoug
WE TIC omoleg auyxpvouaote o 1) 4.5.3 napouctdlel ta AmOTEAECUAUTA. LUYXEXQIMEVA, d-
VUADOUPE TNV TOLOTNTO NS TAUPAYOUEVNS GUGTABOTOMGNS, THY ATOTENECUATIXOTNTA TNG OF
oYEoTN YE TO YPOoVixd DACTNUA EXTADEVONG - EQupROYHS TNG wetddou xar, Téhog, oulntdue

TA GUUTEPIOPATOL.

4.5.1 Acdopéva exnaidevong xau npoeneepyaaio

IMo v netpapating a€loAOYNOY GUYXEVTPOOUPE DELYUATOANTTIXG EpOTAULATY and To apyEeio

xatorypaiic epTRATOY TNg wnyavic avalitnone tne Yahoo!. Ané 1o defypa, anoppidoye

"http://lucene.apache.org/
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Iivaxag 4.7: Katnyopleg yapaxtnolotixey exnaideuong
Textual similarity features

4 | Sum of TFs of query terms in result title—URL—text—all

4 | Lucene score between query and result title—URL—text—all

Result characteristics features

Result initial rank

4 | Number of words in result title—url—text—all
Result URL length in characters

72 | Result URL domain (boolean values)

83 | Popular sites the result might belong to (boolean)

200 | Top most frequent urls in the dataset

Result special words features
10 | Special words in result URL (”forum”, "pdf”, etc.)

10 | Result site category (news, search, blog etc)

200 | Top most frequent words in the dataset

EPOTAUATH PE AlyOTEPR and TMEVTE AMOTEAEOUAUTA, EPWTHLATA Yiot To ontola o ypeNoTng dev
ndtnoe (enéhele) xavévo anotéhecpo xot epwTAaTa and yprotes we Arydtepeg and 100 o-
valnthoelg ouvolxd. Autd xatéinie oe 76037 epwthApata and To apyelo xaTtaypapnc, To
onofa tE¥NHayY and cUYOAIXd 453 EeywptoTols YeRoTeg. LT CUVEYELY, YweloaUe T0 GOVORO
dedopévay (epwthuata pali ye to 10 tpdta anoteAéopata yia To xovéva), ypovohoyixd, oe
30053 (40%) epwtripoata Yia exnaidevon touv cuothpatos xo 45984 (60%) cpwthuata we oeT
aglohdynong.

H Baowe akfdeia divetar and to TATAUATI-ETMAOYES TV YPNOTWY OE ATOTEAECUATA, UE
™ popet| xpioewy oyetxdtntac ([2, 3]). Edixdtepa, ot xpioeic oyetxdtnrac avativeviar we
e€ng: Av éva €yypago x; €yel emheyel, 1 xplon oyetxdtnrog tidetan y; = 1. Mn emhey-
wéva éyypaga mou tadvopolivial o Ynha and emAeyuéva, taipvouv xplon y; = 0 7 onola
enfong tidetar xar oto pn emtheyuévo anotéhecpa mou Ppioxetor axptBde and xdtw (oTny
xotdtaln) and to teheutaio entheyuévo. Auth 1 dradixaoia taphyaye éva ovvoho and 96030
xploelg oyeTndTHTAC Yoo T0 aUvoho exnaideuong xor 144021 xploeic yia 10 6UVoAo a&loAdYT-
ong. Ta napandve peyédr divouv éva péso 6po 3.2 xploewy oYeTIXOTNTAS AVa EPOTNUAL GTO
TELPAPOTIXNG GUVOLO BEDOUEVV TIOU Y ETCILOTIOOUE.

To (ebyn cpwTAUATOS - AMOTEAEOUATOS AVATOPIGTAVTAL (G SLUVOOUATO YALAXTNELOTIXWY
TOU TEPIYPAPOLY TNV TOLOTNTA TOU XdUE AMOTEAECUTOS, 6COV AQPOPd 0TO AVTIGTOLYO EPMOTN-
pot. Xuyvd, to yapaxtnetotixd autd BactlovTtal 010 TEPIEYOUEVO XAl TEPLY PAPOUY EXPAVOELS
XEWEVIXAC OUOIOTHTOC PETAEY TOU EpOTAUATOS X ToU EYYeApou [27]. "Alkec xatnyopies yo-
PUXTNELOTIXWY TEPLY PAPOUY TANEOPORiN UTEPGUVIEDTS EYYPAPOV-TEADBLY, 6Twe o page-rank
8], % petadedoyéva tou eyYpdpou-ceridac énwe to domain tou url tou ¥ 1 tavéunct Tou
and xathepwpévee unyavée avalhtnone [2]. Téhoc, dhha yapaxtnelotixd Unopel va xwdixo-
TOL00V GTATIOTIXNY TATPOPORIA YId T1 CUUTERLPORE TWY YPENOTWY, OTKS, Yo TUPASELYUA, TNV

andxhon ToU Ypdvou eTeXOTNOTE EVOC anoteréopatog o€ oyéon pe pio péorn tur [9]. To ob-
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VOO YORAXTNRIOTIXDY TOU YENOWOTO00UE UAoTOLEL BLdpopes amd TI Tapandve TpooeYYioelg

xat mapouotdletar otov Iivaxa 4.7.

4.5.2 Boaowég pédodol cuYxpong

Yuyxpivouue ) uédodo pac, 1 omola cupPolileton we Intent ye téooepls evalhaxTixés Ue-
V6doug Yo avatagvounor anoteheoudtov: Hpdta, Yewpobye pio povadxr/cuvolixy cuvdp-
o tadwéunone Ranking SVM (Single) yio dhouc toug yprotee, n onofa exnardedetar oe
OAOXANEO TO GUYOAO EXTAIBEVOTE XA YENOILOTOLETAL Y10l TV AVATAEIVOUNOT] TV ATOTEAECUA-
TV OAWV TV pOTNUdTOY adlohdynons. Acitepov, exnudeboupe pla ouvdptnon tadvoun-
ong yra x&Ve yphotn (User) avunpoocwnedoviag Ty avixf nepintwon e€atopixevorng, 6tov
UTOPOUUE Vo Bpolye, Yo xdde ypnrotr, axplBds To epwThgata Tou E9ece xal To avtioTEopo.
Avutéc ot dVo Paotxéc uédodol anotehody T AT XAl TAVW OPIO OTNY ATOTEAECUATIXOTNTA
wioc ued6dou avatavounone anoteleoudtov. Liupnva ye to [5], ta Bpayurnpbddecpo xot po-
xpompdieoyua totopixd avalftnone atypohwtiCovtat/aviinpoownebovial anoTeAeopoTixd and
eCATOUIXEVPEVY, EEEIBIXEVPEVA OTOUG YPNOTES HOVTEN XL, Yol 0UTO, TMEQIUEVOLUE 1) BaoixT,
wédodog User va €yet 11 UeYahlTERY ANOTEAECUATINOTNTA, EVE 1) Single avapéveTar va elvat
TOAD amAOIX YId VoL Aty UAAWTIOEL ETEPOYEVEIS CUUTEPIPORES amd Tor deBoUéva.

Emuniéov, e€etdloupe tnv mpocéyylon, Content-1 v ornolo opadornoiel epwTAuata TOU
oLYOAOU exTaidEUONE UE BAOT TO XEWWEVIXO TEQIEYOUEVO TOUC XAl EXTOUDEVEL EVAL UOVTENO
Ranking SVM yto xdle ouotdda, to onofo wovtéha tehxd ouvdudlovtar yia vor avatoll-
VOUAOOUY AMOTEAECUATA TWV EQWTNUATWY alloAGYNoNC. LNUEWDOVOUUE 6TL, eXTOC and 1) Ao-
Y /Sadixaoia cuotadonoinorne, 1 undhoiny enelepyactixy| pot| Tne Ledddou eivar axpBde N
{Btar pe g wevddou Pog. X1o 0Tddlo cuoTadonoinong, Ta EpeTAATA opadorotodvTal Ue BaoT
TNV XEWEVIXT TOUG opotdThTa, ouvutoloyilovtag 1o xelyevo and to Vetxd (emheypéva) ano-
teréopatd toug. Téhog, e€etdloupe pla moporhayr e pedddou vepatixod Ranking SVM
[49] (Content-2). Ye auth tn péVodo 1 AVATUPACTACT) TOU EPWTARUTOS ENEXTEVETAL MOTE
val TepLAaUBaveL PEGEC TIUEG Xat DloaXLPAVOELS Yo xde yapoxtnplotxd, Pactloueves ata &
TEOTO ATOTEAEGUOTA XAV EpOTALATOS. LNUELOVOUUE OTL 1 SUYXEXPIUEVY PBootxy) pédodog
dev elva Tautdonun pe ) wédodo tou [49], and v drodr bt yenoiwonoolye TN GTAVTAP
Ranking SVM pédodo yio tnv enfhuon tou npofhfiuatoc Bektiotonoinong.

E&etalovtag dheg Ti¢ napandvew Bactxég pedodoug npoonadolpe va emtdeilouue tny ano-
TEASOPATIXOTNTA TN)G EXTABEUONC TOMATAWY POVTEA®Y Tagvounone Bactloueveny 610 6xond
avalhtnong, Evavtt Loviéhwy mou Pactlovtat xupltg 0To TEPLEYOUEVO, Xat, PUGIXY, EVAVTL TOU
AQEAOUE XOL TOU 1AVIXOU YOVTENOU, TOU ANOTEAOVY TO XdTw XAt dvw 6pto. Tt autd 10 Adyo,
e€APOVTIG TO APERES XAt TO 1BAVIXG HOVTERO, OTIC UTOhotneg Yedodoug, 1) enelepyaoTixy| pot

népay Tou otadiou TN cucTtadonoinong, epapudletol axpBng ue Tov Bro TedTo.

4.5.3 Amnoteleopatixotnia Tagvounong

To mpdTo nelpapo YETPEL THY AMOTEAECHATIXOTNTA TWV oAYopiluwy ot €va oTaTIX TE-

oBddhov. Or petpixée adlordynong mou yernowonotolue eivar oo MAP, Precision@n, xat
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NDCG@n.

Ta anoteréoparta yia w1 wetpixi MAP napoustalovtor otov Ilivaxa 4.8. Avayevoueva, 7
EXTADEVCT] HOVTEAWY TAEIVOUNGNG avd YEeHoTr EYEL TNV XAADTERT AnODOOT), EMTUY YAVOVTAS
ab&nom nepinou 14% otny axpifeta, o oyéon ye Ty agehf Tpocéyyion e exnaidevong evog
ouvohxol YovTtéhou Tagvounone. Xnuetdvouye, BéBata, 611 o€ mpaypatixéc ouvixes eQop-
Hoynhe tne uevddou, 1 ouyxexppévny pédodog Yo anartoloe Ther Slaywelowd TV YENoT®Y

X0 AVTIOTOLYLOT) PE TA EPWTHRATE TOUS, TO OTOI0 TUPUUEVEL AXOU AVOLYTO TEOBATUA.

[livaxag 4.8: Mean average precision.

Method MAP Increase
Single  0.709 -

User 0.806 13.7%
Content-1  0.748 5.5%
Content-2  0.734 3.5%

Intent  0.754 6.3%

Avtdétwe, o yévodor Content-1, Content-2 xar Intent elvan ave&dptnteg and Toug ye1-
0TES, oY NUATICOVTAC OUADES EPWTNUATWY TUPOUOLOU TEQIEYOUEVOL 1) oxono, aviiotoya. Tnd
auThY TNV évvola elvar et 1 €QoppoYY Toug o auvixeg mpayuatixol xéouou. Ilapdha
aUTA BLogépouy ONUAYTIXE OGOV APopd GTNY anoTEAEoUATIXOTNTA TPoBAedig Toug. And Tig
Tpelg wevodoug, 1 Content-2 elvar 1 o adivauy, Tapdho oy auddver TNy axpifeia oe oyéon
we v agehf Booixd uédodo Single xatd 3.5%. H Content-1 emtuyydver Behtivon xoatd
5.5% o 1 pédodoc pac (Intent) xatd 6.3%.

IMapoupota evova mpoxinter xat and 11 wetpixt| Precision@n 1 onola napouctdletar otny
Ewoéva 4.6. H anddoon tov pedodwy tautiletar yia n > 1 eartiog tou wixpod apripod
xplowv oyetxdtntoc avd epodnua (xatd uéoo 6po 3.2 avd epdtnua). Luyxexpipéva, yio
o0 45984 epwtipata allohdynone, undpyouv 51089 Vetixée xploeic oyetixdtntac (emthoyég
anoteEAECUATOVY and Ypotes), To onolo petagpdleton ot nepinou 1.1 emhoyéc anoteAeopd TV
avd epdTNua. Mty Ty PQL, duwe, napatnpodue onuaviixéc dlagopéc oTny anédoan nou
emPBefatdvouy Ti¢ mponyolueveg tapatnenoels pac. Ov Single xar User anoteholv xdtw xat
Gvew ppdypata, evé 1 Intent eivon mo anoteheopatixd and g Content-1/2. Ot ypagpixée tng

Ewmxdvag 4.7 emPefarevouy 1i¢ napandve tapatnenocets xo yia ) yetptx NDCGQn.

4.5.4 Avdluonm

[ vor avahbooupe xahbtepa T @Oon Twv uedédwy mou Bacilovial 610 6x0nd EvavTt AVTOV
nou BaociCovtal oto nepeyduevo, e€etdloupe evdeixTixd A)oE cuoTAdOTONOYNG TOU Topd-
yovtaw and Ti¢ teelg wevodoug: Intent, Content-1, Content-2, otoug Ilivaxeg 4.9, 4.10 xon
4.11 avtiotorya. Awhé€aye, Yioo OAeg TIC UEVOBOUS, CUOTABES UE EPWTARATA Yo T omofa

aToddOUY Xahd.
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0.7 ~
0.65 - —e—Single
-m—User
0.6 - —A— Content-1
0.55 4 —< Content-2
—o— Intent
0.5 A
c 045
®
o
0.4 A
0.35
0.3 A
0.25
02 T T T T 1
1 2 3 4 5
n
Syfua 4.6: Precision@n
0.9 -
—eo— Single
0.8 4 —m— User
—a— Content-1
0.7 4 —<« Content-2
—e— Intent
0.6
®
o 054
Q
a
Z 04
0.3 A
0.2 A
0.1
1 2 4 5

Yy 4.7: NDCG@n

To towotixd anoteréopata eivar to axdrovda. lpdtov, ot uédodor dStapépouv onuavtixd
660V a@opd Tov dpliud CUCTADWY MOV TUEAYOLY, ETCL MATE Vo £YOUV TNV XAA)TERT Ano-
doon. Evd ot pédodor nov Pasilovian oto mepieyduevo napdyouy and 20 (Content-1) éwe
32 (Content-2) ovotddee, 1 wédodoc Intent mapdyer 75. Av o cuctadonoioels T€TO0U
weyédoug ebvar 80oxoho va epunveutoly, ot apiduol urodetxviouy 6Tt 1 uéBodog wag eZetdt-
XEVEL TEPICCOTEPO TIC MALAYOUEVES GUGTADES, TUPAYOVTUS TEPIOGOTERES, UE UIXPOTEPO UEGO
wéyedoc. Ta v axplBeta, n Intent gaivetar va amodidet xahd yio TOAES eEEIOIXEVUEVES

Ié 14 ’ 4 4 ’ 7 Ié
AVAYHES ocvoclmnong, onwe gatvetar otov Ilivaxa 4.9. To npwto 6UVOLO EpWTUATOY o-
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ivaxag 4.9: Hoapadetyyata ovotadononong yio T wédodo Intent.

Intent

1968 yamaha trailmaster 100 yl2 value
spendor s3 5 system

sonic video game 2011

peach fronted parakeet

85 mustang ignition module harness

owner of gold 39 s gym in wichita

cmmg complete 16 m4 lep ii gas piston upper
72 chevy fuel tank swap

closest city to labadee haiti

1985 mustang 302 engine ignition engine harness
2010 keystone fuzion fuzion model 322

artist lessons mountain painting

why is it important to follow the order of operation in algebra
who makes jet skis

why does spray paint come off

did you stay in a grand suite on freedom of the seas

where can i buy centrum materna in us

why is the order of operations for algebra

shooting a wedding without a flash

how much is the membership in makro philippines

vTiotolyel oe cuoTAd Tou TEPLAAUBAvEL avayxES avalHTNONC ATOTEAECUATWV-XEWUEVLY, (00
EUTAOUTIOCUEVWV UE EIXOVES, EVE 1) DEVTERT GUOTADN TEPLEYEL EQMOTALATA TOU AVTITPOCWTEVOUY
eZeldIXEVUEVES EQPOTNOELS, TOU AmavTOUVTUL THUVOTATO ATO EMIONC AEWEVIXG ATOTEAEGUATA.

Avtiteta, o [livaxeg 4.10 xar 4.11 Selyvouv napadelypota cUOTABGY Yo TIC 0U0 XEUEVIXES
pedodoue. O mpodtog Iivaxag delyvel 800 cuatddeg yio tnv Content-1. Eva 1 mpdtn cuotdda
elvar mapodpota e Ty avtiotolyn g uevédou Intent, n deitepn eivar ndve xdtw wia Tuyala
OUAROYT) OO EPWTALITA TOU AVTITPOOWTEVOUY eTepoyevelc avdyxes avalitnong. Téhog,
o Ilivaxag 4.11 delyver ouotddeg yioo tn uédodo Content-2. Ta ocuyuetéyovia pwTHUATA
yapaxtnellovtar and opotdtnTa 600V apopd xovois dpouc. O BopuPoc otic cuoTtades unopel
va e&nyniel and Méelc xherdid mou elvan Baotxée yia T ouotdda (Yo tapdderypa «picturey),

Tou epgavilovTtal Ta ATOTEAEUATA TOY EPOTNUATOY aANE Oyl oTa (Blar To EpeTRUATOL.

4.5.5 Amndédoor avd to YpbdvO

e avthy v Evotnta, tpocopotdvoude pio Tporyotiny EQaproY| TV TpooeYYIcEwy (hote
va peiethooupe v eE€MEY toug oto ypovo. T autd 1o oxomnd, ywploape 1o clhivoho
aglohdynong yeovohoyixd oe 10 Sadoyixd, toénooa vroclvora. H Emxdva 4.8 delyver tnv
e€eMén e nwhc MAP avd dadoyixd ypovohoyixd draothuata, alpowotikd: 1 mpddTn THun

avTiototyel oty axplBeia i T0 TpOTO Ypovixd BacTHua, 1 BELTERN TIUY Yior Tot BUO TEWTA
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[Mivaxcag 4.10: Tapadeiypata cuotadonoinong yio ) pédodo Content-1.

Content-1

austro diesel gmbh schwechat

skeleton reference of human muscle

mercury mountaineer 1998 california catalytic converters
65 mustang and dura spark need wiring diaphram
1985 mustang 302 electronic ignition module kit
double din dash facia for pt cruiser

after market stereo for 2010 pt cruiser

keilwerth tenor ex90

seiko ladies watch bracelet elegant

conn 37m tenor sax

san miguel beer philippines distributors in cavite

california pottery corn on the cob plater

new jersey animal shelters

rose garden portland oregon

best food to sell for profit

fbi national academy 2010 boston
passport renewal

new 2011 iphone 5

oprah wearing philip stein watches

top scottish baby names

ivaxag 4.11: Hapadetypata cvotadonoinong yia ) wédodo Content-2.

Content-2

mila kunis photo

marie osmond classical beauty doll margot
mickey mouse pictures

batman action figure power pack

lego star wars 2

fighter jets

dental office for sale in california
barrio indios puerto rico house rentals
tv shows solar power

logo design

hotel dei mellini rome

hotel suites in biscayne bay miami
gem kitchens and bath dublin
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xeovixd daotruato xor 001w xod e€hc.

‘Onwe éyer O napatnendel and ta [5, 6], 1o eatopxevyévo povtého User otadepo-
motelton Ue TNV TdPodo Tou yedvou. Autd ExEl WC CUVEREIX 1) ATOTEAECUATIXOTNTA TOU Vo
augdvetat eAaped Ue TV Tdpodo tou ypodvou. To B, duwe, toyler xou Yo T UTOAOLTES
ped6d0ug, xATt TOU oNuaivEr OTL, GUVOMXE, ToL CUYXEXPIUEVA LOVTERX Eyouy oTavepy| anddooT

©xo0OC T EpWTARATA AELOAOYNOTG ATOUAXEUVOVTAL YPOVIXA aNd To EpWTAULATA EXTABEVONC.

0.82 -

0.8

0.78

0.76 4 —e—intent

—<— Content-2

0.74 —a— Content-1

MAR

——Single

0.72 4 —a— User

0.7

0.68 -

0.66

time segments

Eyfuo 4.8: MAP o dradoyind ypovind Siaothuato

4.5.6 Xulrtnon

Me pla mpdTn avdyvwor okeg ot u€vodotl, ouunepthauSavopévng xat TG TPOTEVOUEVNS, Qai-
vovtal vo Zemepvvtal o€ anodoot and to xadupd eCatoutxeupévo povtéro User. llapdha
oUTE, OTWE TPOUVAUPEQUUE, TO CUYXEXPIUEVO UOVTENO TpaxTixd unopel vo eqgopuootel udvo
o€ évat Wxp6 TOC0GTO YENOTWY/EpWTNUATKDY Of 0Tolot Eival XATAYWENUEVOL XAl UROoPOUYV Vo
avtiotoy oy axpiBde ota epTARaTd toug. T'ia autd T0 AoéYo, 1 cuyxexpévr pédodog
amotehel wio 18cath ahhd Oyt peakotiny Abor. Q¢ evalhaxtixés AOGES Unopoly Vo Y-
otpomotnolv ot undhoineg tpooeyyioelg, ot onoleg dev Bacilovial ae TAnpoopies yeHoT.
Ané autég, n u€Vodog yag £yel oNUAVTIXG XAAGTERT, AndBOCT) OE GYECT UE TIC UEVODOLSC TTOU
Baotlovtat 6To TEepLeyduEVO.

Y10 duxd pag oevdpro, N avénon oTic TEég Twv petpixwy PAQn xou NDCG@n avtinpo-
coneletal and onuavixy aténon otny TR PQ1, dnhady 1 wedodoc yag anodidet xald otny
TaEIVOUNOT| OYETIXWY ATOTEAECUATWY OTNY TN Véon Tng xatdtadng. Auth 1 cuuneptgopd
umopet va e€nyniel and 1o (510 10 LoVTIEND: OPABOTOIOUUE EPWTHUITA UE TALOUOLO GXOTO OV
{htnomng o xovég ouoTddeg, ot xdie pla amd Tig onoleg avtioToryel Eva DlaPopeTING LOVTEND
taévounone. H tehue] xatdtadn anoteheoudtomy eVOS VEOU EQOTAUATOS TROXUTTEL auVOLALOo-
vTog ddpopeg empépous xatatdiels, and dagopetixolg oxonols avalitnong. Onodte, axodua

XL AV TO XEWEVIXO Talptaoua evOC VEOU EpWTAUATOC UE cLGTAdEC amodetyVel avaxoBéc, via
P e X poec, Y
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ToEdBeryua ENELDT 1 XEWEVIXY) OUOLOTNTA DEV GUVETAYETOL TAVTOL OUOLOTNTO OTO OXOTO oVaL-
Itnomng, 1 tehxr) xatdtady ouvdudler etepoyeveic xatatdielg xat, Xatd oLVENEL, GXOToUg
avalhitnong, wootaduiloviac mdavy avaxpifeia oto talpacpa.

Av o uéVodog pag €xet ogotdotnteg pe Ty Content-2, et xat ouctaotixég dtagopéc. H
Content-2 oyvoel Ti¢ D1a@opéc UETAE) VETIXWY Xt APVNTIXDY ATOTENECUATOY, eVv® 1 Intent,
avtdéteg, ta AapPdver unédn e, Bacilovtag v exnaldeuon TV HOVTEA®Y o aUTEC TIg
dragopéc. H ouotadonoinon tng Content-2 Bacileton 010V YECO 6p0 TWY YARAXTARICTIXWY
yioo o top-k amoteréopata evog epwtiuatoc. Awnocdntxd, n Content-2 cuctadomolel to
ATOTENEGUATO GTO YWEO YAPAXTNPICTIXGY, EVK 1 uéY006¢ wag cuaTtadonotel To (Bro To LovTéha
avalAtnong: auTo 1o eidog «peTd-cusTadonoinongy dratneel TNy ouunepl@opd avalitnong xou
EMTEENEL TNV EpUNVElR TNE WS LoVTELD Tadvounons Baotoyévo 0To oxond, XATL TOy YAVETAL
ané v Content-2.

Emuniéov, n avdhuorn 1oV UTOGUVOLGY BEBOUEVLY AELOAOYTONG, YWRIOUEVDY GE YpOVIXd
Sraothpata, oty Evétnra 4.5.4 emPefaiwoe i napatnpeRoec v [5, 6] tou vnootneilouvy
6T 1 andBOoT TV HOVIEAWY Ta&VoUNoTS eival cuYAWE CUVETHS GTO TEPACUA TOU YPOVOL.

Téhog, 10 o ouUGLACTING CUUTERACUA TNE AVAAUGYE wag elvat 1o e€Xc: ot xdle tepintwon
xatd TNV omola To xordopd eZaTouReuUEVa HOVTEND BEV €YOUY EQUOUOYT, LovTEéRa Bactouéva

010V 0%0T6 avalATNONG UTOPOVY VA TA AVTIXATACTHCOLY UE ETUPXT Xol ATodOTIXO TEOTO.






Keg@dAao 5

ITpocapuootinny Avalntnon oc

Aegodoueva nuactoloyixol Iotol

5.1 E&atouixeuon avalAtnong onuocloAoyix®y SEB0UEVE®Y

Ye authy Ty evotnta napouctdloupe uia npwtapytxy uébodo mou npoteivoupe yia eEotopi-
xevon avalhAtnone ue Meic xAedid, ndve oe onuactohoyixd (RDF) dedopéva [104]. Apyixd,
napouatalovpe Ty tpoenelepyacio oL TEAYUATOTOMGAUE G 800 YVWoTA GUVOlo BeEdOpE-
vov Netflix! xou DBpedia?, pe oxoné va napdyouue évo ouvduaotixd oet dedouévey, ot
RDF yopgy, to onofo Yo eivar xatdAinho yia tpocouoiwon tne Sladixaciog onpaatoAoyxic
avalitnong pe AEEelC xAetdd. 3tn ouVEYEIR, TUEOUCIALOUPE TA YALUXTNPIOTIXG EXTAIBEVOT-
¢ mou opiloupe mpoxetuévou va extatdelooVUE cuvapThaels avataitvounone/elatopixeuong
ATOTEREOUATOY, XxPDS xat €vay TpwTtapyxd akydprduo eatopixeuong Tng apyind EmoTEE-
pbueyne Motag anoteheoudtwv. Téhog, napouatdalovue wla ey, eviappuvtixt|, allohdynom

NG TEOTEWVOUEYNS UeVOB0L.

5.1.1 IIpoene&epyacio xol AVAALGY] OET SEBOUEVLY

ITpoxetpévou va eivar duvatyh 1 exnaldevon poviehwy elatopixevong avalhtnong elvar xpi-
oo va undpyouv dradéatua dedouéva yia to 16Topxd avalAtnone Tev YenoTev f/xa tig
Tpotignoeg toug. La vo anoxticoupe Bedouéva avadpaong yenoTy, YeNOoLoToo0UE To GET
dedopévwy tne Netflix, to onolo nepiéyet Paduoroyieg yenotmv yia touvies. Ipoxeyévou va
epumhoutioovpe T drad€otun tinpogopia, evtonilovye Tic avtiotoyes ovidtntes (touvies yia
T1c onoieg éyoupe Baduoroyiec) and tnv DBpedia, culkéyovtag, emnhéov, xat nepLPepetoxy
TAnpogopla, 6nwe nlonolole, oxnvoléteg, eidog Taviag, x.a. Hoapaxdtew divouye pla obvtoun
Tepypapy) Twv 800 GUVOALY BEBOUEVKDY.

H DBpedia eivar pio pdon yvoong nou Poaoctiletar o1n GUVEIGQORA TNE XOWOTNTAS YLot
va e€dyet Sounuévn mAnpogopio and tn Wikipedia. Ot eyypagéc tng mapdyovtar and to
Wikipedia infoboxes xot anotnxeboviat wg RDF tpimiérec. H éxdoorn tne DBpedia nou

Yhttp://www.netflixprize.com/community /viewtopic.php?id=68
2http://dbpedia.org/About

83
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xenotponothoaue yopoxtneiletar and 1o axdrovdo GTATIGTING: TEPLYPAPEL TEQIOTOTEPES ATO
3,5 exatoppdpta OVIOTHTES, and TIC onoleg ot Waég eivar TaZOVOUNUEVES XATW and plar XAAMS
optopévn ovtoloyia. Tepthapfdver 416.000 npdowna, 526.000 tonodeoieg, 106.000 pouvotxd
dhurouy, 60.000 tarvieg, xth. H ovioloyia tng anoteheltan and 320 xhdoeig, 750 drdtnteg
Tou Belyvouv oe ovtdtnteg xou 893 1B6TNTEC oL Belyvouv ot otaldepés Twés. Amb Ty
Gikn mhevpd, to Netflix mepiéyer nepioodtepe and 100 exatopubpla a€lohoyNoeg THVIOY
oto ddotnua 1999-2005, pe nepinou 480.189 yeroteg xon 17.000 tarviee.

Yxonde ng mpoemeZepyasiog Htav 1 tapaywyr evéc RDE cuvéhou dedoyévmv 1o omoio
Yo nepelye mAnpogopia avadpaong yeRotn yio avalntodueveg ovtétntes. La autd 1o Aéyo,
CUYEVOYOUPE Tal BU0 GUVOA TIdVew GTIC XOWVES Touvieg nou meptéyouy. Tlpoxeyevou éva taipta-
opa vo Vempeltar €yxupo anattolue axplBéc Taiptaopa Tmv TTA®Y TV TavidY (agutpouuéveny
TRV EBIOV YopaxThpwy) xat Tne nuepounvias tpoPforfc. H napandve Sadixacio pug édwoe
5179 xowvég Tauvieg ndvew oTig onoleg cuvevddnxay ta 500 cUVola dedouévwy.

O Hivaxag 5.1 napouctaler Baotxés ovidtnreg tne DBpedia ndvew otig onoleg Yo otnprydet
1 aZlohdy o Tne pedddou og, xadde xo e auTég ot ovTHTNTES GUoYETI{oVTaL UE TIC TatVieg

4 7 4
OTO GUVEVWUEVO GUVOAO DEDOUEVGY.

actors | directors | writers
total 9666 2468 4945
appearing in more than 1 film 3706 997 1392
appearing in more than 5 films 990 169 140
appearing in more than 10 films | 352 32 17
appearing in more than 15 films | 121 5 6
appearing in more than 20 films | 43 1 0

Hivaxag 5.1: Ovtétnieg Tou cUVEVWUEYOU GUVOROU BEOUEVLDV XAl OTATICTIXY THVL OTY

oyéomn Toug PE T PAct OVIOTNTA TRV TAVIOY

Moali pe tnv OWL ovtoloyia tng DBpedia nou neprypdgnxe nopandve, yenollototioaue
g xatnyopieg g Wikipedia, ot onofeg neprypdgovtat pe to he€ihdyto SKOS3. Méow tov
TOPOTAVE XUTNYORLDY UTOPOVUE Vo e€8youlE TOADTIUY TANpogopia, 61w To eldog Tng Tarviag,
Yepatixéc meployéc, oxnvoléty, ypovoloyia mpoBoifc, xth. ‘Ouola, yenotuonotioaue v
oviohoyla YAGO?, eniong Siadéoun oto olvoro tne DBpedia. O Tlivaxag 5.2 diver tov
aprdpd SKOS xat YAGO xatnyoptdv nou yoapaxtneilouv Stagopetixolc aprdpolc Tauvidy Tou
ouvohou Bedopévwy. Lty Evétnta 5.1.2 neprypdpouye TOC YpNoIULOTOOUUE TIC TUQAUTEVE

OVTOMOY(EC (OOTE VO TOPAYOUPE YALUAXTNPIOTIXG EXTAIBEVOTC.

For more that # films Total

For more that # films 5 10 20 50 80 | 100 | 200 | 300 | Total
number of SKOS concepts | 1158 | 718 | 324 | 166 | 93 63 22 3 4612
number of YAGO classes 732 482 | 279 | 112 | 67 47 24 6 2550

Hivaxag 5.2: Aprdudg cuvohinady xatnyoptwy SKOS xar xhdocwv YAGO nou yapatxnpiCouy

OVTOTNTES TUVIWY

3http:/ /www.w3.org/ TR /swbp-skos-core-spec/
“http://www.mpi-inf.mpg.de/yago-naga/yago/
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4 4 7 7 7 4 4 7
H emhoyn yenotdv ndve 6toug onoloug Baciotnxe 10 TeEAMxO TElpouaTind cOvoho Bedo-

wEvev €ytve pe Bdom ta axdhouda xptthpta:

Apriude tamvicyv mou €yet Badpoloyfoet o yphotng, WoTe va eEacPaNOTE! £va ETAUpXEC

péyedog yo To odvoho exnaldeuong.

Iocooté Padupoloynuévey tavidyv oto Netflix yio ti¢ onoleg Boédnxav taptdopata
ot DBpedia, w¢ mpog 1i¢ cuvolixée tawvieg mou €yet Baduoroynoset o yphotng, GOote
Vo eEA0QUNGTEL 1) GUVETELX TOU TROQIA TOU YPNOTY, UETA TOY NEQIOPLOUS TWV TAVIDY

mou €yet Batpoloynoel, Aoyw GUVEVLOTS TwY 800 CUYOAWY DEBOUEVLY.

Kotavopr tov Baduoroytedv tov yenotov. Or Baduoloyieg eivar axépatot oto S1d-

7

otnpa [1,5]. Xpriotee nov divouy otadepd mohd yaunhéc ¥ mohd udmiéc Badyohoyies

Yewpovtol axpaieg TEQITTMOELS XAl ATOPEITTOVTIL.

Or Iivaxeg 5.3 xat 5.4 8ivouv 10 1ehx6 6OVOLO YeNoT®Y Tou Yenoonotinxe, Ywplouévo

oe 800 ouddec: (o) Al-Al4 yprotec ye modhéc Baduoloyieg tavidyv xar (B) B1-B11l yphotec

we Abyeg Baduohoyleg. Xnuewdvouue OTt 1) Yoouu #ratings avagépetal 0Tov aptdud Tavidy

mou €youv Paduoloyfioet ot yerotes, 6cov agopd to Netflix cuvolixd. Autdc o apripode

WELOVETAL Yot XQUE YeNOoTN, UETA T1) CUVEVWOT] TWY CUVOAGY.

user ID Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al12 A13 Al4

#ratings 2185 | 2206 | 1649 | 1770 | 1752 | 1726 | 1656 | 2092 | 2440 | 1935 | 1840 | 1675 | 1635 | 1890
mean rating 2.84 2.68 2.93 2.57 | 3.18 2.91 3.08 3.1 2.57 2.88 3.15 3.16 2.84 3.04
## (rating=5) 17 10 17 17 55 27 16 31 7 29 28 19 17 69
# (rating=4) 107 75 102 50 89 71 64 81 44 49 72 97 71 66
#(rating=3) 236 129 140 133 121 105 112 216 149 143 151 156 122 87
#(rating=2) 64 149 62 124 71 85 114 70 162 103 92 58 96 111
# (rating=1) 13 78 8 30 14 57 25 20 126 63 25 5 21 45

Hivaxag 5.3: Ltatiotind Poadpohoyidy yenotoy - yeRoTes ye

TOMES aElONOYTOELG

user ID B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 | B11

#ratings 200 167 164 180 177 264 154 174 291 513 151
mean rating | 3.61 | 3.23 | 3.48 | 3.29 | 242 | 3.13 | 3.06 | 3.07 | 3.05 | 3.63 3.2
#(rating=5) | 3 0 5 0 0 0 3 2 0 6 2
#(rating=4) 8 11 10 12 6 8 6 14 11 31
#(rating=3) 25 12 7 12 12 43 12 10 40 59 15
# (rating=2) 2 7 6 8 8 1 6 7 7 6 4
# (rating=1) 2 3 4 4 9 0 3 1 0 0 0

IMivaxog 5.4: Yrtatiotxd Paduohoyidy yenotov - yefoteg pe Alyeg agiohoyfoeig

5.1.2 Exnaidcuon ocvvaptioewy tagvounong xo egatopixevong yio RDF

oedopEva

Xenotpornototpe to Ranking SVM govtélo yio va exnatdelooupe ouVIpTHOELS AvaTaEIVOUT-

one/eatopixevone anoteheopdtwy. Eatiog twv nepopioudy tou tidevtar and ta nepto-

ptopéva dedouéva avadpaong yenotoy mou diadétovpe, Yewpolue éva yeydho oprdpd and
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YAEAXTNELOTIXG eXTAUIOEUGNS, €TOL WOTE VoL UTOPOUUE VO AVATOPAGTHCOVUE OGO TO BUVATO-
v neptocdtepn mAnpogopio Yia Tic e€etalduevieg ovtdtnteg. Enedr) 1o olvoho dedopévwy
woc dev meptéyer epmThaTa Xt ta avtiotorya (ERAEYUEVRL X un) ATOTENECUATA, UTOPOVUE
va oplooude UOVO yopaxTneloTixd exnaidevong To onola efvar avegdoTtnta And EPWTARATA.
Emuniéov, yeipillopoaate dhec tic tawvieg mou €youv Paduoroyniel and évayv yphotn wg arno-
TeMéopota EVOS Lovadixol, utodeTixol epwTARATOC Tou anoteheitoar and Tov 6po «filmy xa
Yewpolyue ti¢ Padyoloyiec Toug aviimpoowneutixés e emtduuntic Yéone xatataing otny
onofa Yo HUere 0 YpRoTNEG VAL TIC BEL, Y10 TO GUYXEXQUUEVO EPTTUAL.

To yapaxtnetotxd nou opiloupe yio TV exnaldevon Tou poviéhou oyetilovto Ue 1oTo-
o6 avalitnong tou yehotn, akkd xat ue ) dopr Tou RDF ypdgou tou cuvérou dedopévemy.
Ot ovtétnteg v nlonoldy xal 1wy oxnvolet®y YewpobvTat 6TEVE GUVOESEUEVES PE TNV dTO-
b evog yerotn yio wia Touvio, mapdho mou 1 dadixacio exnaidevong AauBdver unédn udvo
ovtotnTeg Ty, L' var e€acgaiioovpe To Tapandve, oplloute yapaxTNEtoTIXG exnaidey-
OYG TOU UTOPOUY VoL EGUPUOGTONY GE Ot Ta €0 OVTOTATWY. TN GUVEYEL, TUPOUGLALOUNE

TNV XATNYOPLOTOINOT] TV YALAXTNPICTIXWY TOU UAOTOIOVUE.

1. Hdornowl, Baciopévor oty otétnta starring. Kdde ndonoidg avanapiotatoar and éva

Yapaxtnelotixd ue boolean tiuy.

2. Yunvodéteg, Bactopévor otny widtnta director. Kdde oxnvodétng avanapiotatar and

Eval yapaxtnpelotixd e boolean .

3. Katnyopiec SKOS twv taviov. T pla towvia 1o yapaxtnpiotuxd xdlde xotnyoplag
natpver T 1, av n touvior avixel oty xatnyopia, xat 0 dtagopetind. Ta ndonoloic
Xt oXNVOUETES, 1) TIWH TOU YopaxTNEtoTixol eivar o aptduds TOV TUVIOY 0TI OToleg

OUUUETEN AV XL Ol OTOlEC AVAXOLY OTNY XATHYOpRid.

4. Katnyoplec SKOS twv nonowdv/oxnvodetodv. a ndonowoie xar oxnvodétes, 1o yo-
paxtnptoTixd xdde xatnyoplac matpver boolean tiwh avdloyo pe 1o av oyetiCovron ye
v xatnyopia. T'a touvieg, N Tipr tou yopaxtnetoTixol eivar o aprdudg twv nlonotw-

v/6xnvolETOY TOU GUUUETEYOUV 6TV Tauvia Xou aVAXoUv oTnV xatnyopia.

5. Efdoc taviag and tn Bdon yvoone imdb®. Ta yapaxtnpiotind unokoyilovia pe tov

idto TpdTO e TO 3.

6. Eidoc tawviog and to imdb xar to SKOS cuvduaotxd. [ ovidtnreg tamviodv, 1o ya-
paxtnptoTixd nalpvouy boolean tiwéc avahoya ye tov av 1) tavia yapoxtneiletar ye to
OLYXEXPEVO ElDOg xat avixel oty ouyxexplpévyy SKOS xatnyopla. Tia ndonotov-

¢/oxnvodétec, aviiotolya, 1 TiEr ToL YapaxtnptoTxol utoloyileta dnwe 6to 3.

7. Yago xAdoeic v tig tanvieg. Ta yopaxtnplotixd avtinpoownebouy Oheg Tig xAJOEIC
n¢ ovtohoyiag Yago oTig onoleg avixouv ot tauviec. H tiun tou xdlde yopaxtnpiotinod

unohoyiletal 6Twe 610 3.

http://www.imdb.com/
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8. Yago xhdoeic ya toug ndonooic/oxnvodétec. Ta yopaxtnpotind avriotoryoly oTic
xNdoec e ouyxexppévne ovtoloyiug otic onoiec avixouy ot nlonotol/oxnvodétec.

H tiuy) tou xdde yapaxtneiotixold uroloyiletou 6nwg oto 4.
9. O Badude crogpydpevewy xar eEepyOUEVLY WBOTATWY and T xdde ovioTnTaL.

10. Zuvolxdg aptiudg wrotitwy starring xor director 1510THTWY TOY APOPOVLY TNV OVTOTY-

Td.

Apyxd, vhonotolye wia otoryet®@dn pnyavr avalhitong, supetnptdlovtac topoug (ovtd-
NTES), XAAOELS, 1B16TNTES Xt OTAVEPES TIHES amd TO GUVONO DEBOUEVMV PAC, YPNOILOTOIMVTIC
70 gpyaheio Lucenel. Opiloupe we epdrnua pia Slayweilduevn and xdupata axohovdia dpwy
1) pedocwy, 6Tou Ta xéppata daywpeilouv bpoug Y gedoeic Tou mpocavatolilovTtar o Bio-
popeTtind €idn ovtothtwy. [a napdderypa, to epdtnua @ = {film,woody allen} onuaiver
ot oavalntolue SlaQopeTixée ovtdTNTES Yia Tov 6po «filmy xon Sagopetinég Yo To «woody
alleny. T xadéva and toug dpouc/gpdoeic, emotpépovtal, e tn BorRdeto tou Lucene,
Oapopeg ovIHTNTES WS MWavd anoTeAéopata Yoo TNV avdyxy avalhtnone tou yenot). O
Ahyopripog 5.1.2 meprypdgpet T Sladixasio avAXTNONG Xl EVOWPATOVEL TNV EEATOUXEVUEVT,

Vo TaIVOUNOT) TWY ATOTEAETUATWY-OVTIOTHTOY.

Algorithm 1 RDF results retrieval for keyword queries
for each keyword K; do

Retrieve the full result list RL; of size N; and the respective scores S;; for each result
Tij

Normalize scores S;; in the interval [0, 1]

For each result r;;, search whether the rest keywords K}, k # 4 are found in its abstract
textual description. If so, double its score.

For each result r;; search whether it has been retrieved using the label property of
the entity. If so, double its score.

Input the final result list into Ranking SVM and retrieve the personalized, re-ranked
list PRL;

Prune the result list of each keyword according to a given threshold of number of
results.

end for

5.1.3 IIeipapatixy aglohoynon

e authy Ty eVOTNTA GUYXPIVOUUE TNV AROTEAECUATIXOTHTA TN TPOoéYYlofc pog pe (o)
Baow) adfdera (ground truth) mou divetar and tic Badpohoyfoec Tov Tovidv 610 6lvolo
dedouévwy xar avtinpocwnelel T Béhtioty Miar tou npofifuatog xat (B) t Paotxr uédodo
TagIVOUNONG ATOTEAECUATOY U€ow NS Unyavic avalhtnong mou oplloupe, ywels eEatouixeu-

on. T ta netpdpatd pog Yewpriooue 10 80% tov dradéotuwy Bedouévey ¢ oeT extaideuang

Shttp://lucene.apache.org/core/
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xat 1o vndhorno 20% we oet allohbynonc. Lnpetdvouye 61t 1 Boaouxd akfdeta eEdyetar ano-
xhetoTuxd and 10 6T a€lOAGY MO, To onolo Bev ouuueTéyet oty Sladixaoio extaidevorng. Ot

aglohoyniévtes ypnotes ntapovatdotnxay otov Iivaxa 5.3.

1B

14
13 LML T b L Ty —

1] e e m e meam s e e R

average rating score

og »—— personalization
1 = b bazeline ranking
0,4 ground truth
0,2
a
a 5 10 15 20 25 30

result position

Yy 5.1: Méoa oxop Badpordynong yia xdlde npocéyyion

H Ewéva 5.1 napovatdlet tn yéorn Badpoloyia Twv Tl VOUNUEVRY ATOTEAECUATOY O XU
véon g xatdtang, yo xdde doxalouevn npocéyyion. H ypagxr, ground truth avtinpo-
ownevel T 1death xatdtadn 1 onola Ya tonovetoloe o Ynhdtepeg Véoelg anoteréopato Ue
vimidtepee Batuoroyieg yenot®y, axoloudolueva TVIa and ANOTEAECUITA UE YAUNAOTERT
Baduoroyia. H personalization avtimpoownedel tn dxny wog uébodo, eved 1 baseline ranking
™Y Paocixr Tagvounoy anoTEAECUATLY Ywpeic eatouixeuon.

IMapatnpodue 61t N ueVodoC Yag, xatapyny, ureptoy Vet tng Bactxhc wedddon, entoTpéPo-
vtog o€ uhnhotepeg Véoeic anoteréopato ue uPniotepee Padporoyieg. Achtepov, 1 ypapixh
TopdoTaon TG Letddou pog dlapxmg @divel, x4t Tou onuaiver 6Tt BEV UTEEYOUY GNUAVTIX
axpala anoteréopata, dnAadh Tolhd anoteléopata yauniic Badpohoyiag o uvdniéc Véoerc,
o onola Yo mpoxaloloay apyixt xdvodo xor UETA dvodo g yeapixhc. TEéhog, av xat
Baotxh ahfdeia eivar otadepd xohltepn (6nwe xat avopevotay) and 1 wEVodsd yac, ot 8-
o ypupixéc napouctdlouy oyeddy TNV Do ouumeptpopd, dMAadY N xhion TS YPUQIXAC NG
pedodou pag axoloviel tnv xhion tne Pactxhic aifietog.

Yy Ewxdva 5.2, napoustdlovtar o (Bl metpopatind anoteAéopata, ahhd EEYwoloTd yia
yerhotes pe nodhéc Baduoloyhoec toavidy (mdve ypagixh) xat yerotee pe hyee Baduoro-
yYhoee (xdtw). Iapatnpodue 6t 10 péyedoc tou 16T0p0s/TEOPIN Tou Yehotn ennpedlel
ONUAVTIXE TNV ATOTEAECUOTIXOTNTA TOU povTélou exmaideuorne. o yproteg ye ueydhn avd-
dpaom (Badporoyies Tavidv), 1 pédodog e€atouixeuons €xet TOM) xovTvd anoteAéopoTta Ye
™V 10eaty) p€dodo, edtxd otic uPnhotepeg VEoEIC XATATAENS, EVE QUIVEL Xt AEXETA TO oRd-
Topa. Ané Ty dAAN Thevpd, yia yeroteg e Aiyeg Batporoyroelg, 1 pedodog e€atopixeuong

Hver MydTtepo andtoua xot Bploxetor o 4 ) A uédod oid
@ YOTER W e EXETA o xovTd 011 Baoixr uédodo, anodidovtac,
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Eyfpa 5.2: Méon Badpohoyla avaxtnuévewy anotehecpdtony, o xdie Yéon xatataing, yia

7 I 4 Ié e
ooy (mévw) xar «xaxoiey (xdtw) yeRotec.

‘Onwe npoavagépayue, Evag HEYAAOG aptiios YopaxTnEloTIXOY Yenotorotiinxe yia TNy
eXTA{OEUTT] TOU POVTEAOU. AV Xdtl, GUVOMXE, TA YALUXTNRIOTIXG AUTH QUIVETAL VO BEATIOVOUY
NV anbédooy Tou povtéhou, eivat evblapépov va e€eTdooupe TNV empépoug onuacio ouddwy
YARAXTNEIOTIXGY (S TEOS TNV ATOTEAECUATIXOTNTA TNS ECATORIXEUONC ATOTEAEOUATWY. X TNy
Ewéva 5.3 napouctdletal 1) enidpaon TwV YENOILOTOOUUEV®Y YAPAXTNPICTIXGY EXTABEVOTS
OTNY AROTEAEOUATIXOTNTA TOU HovTélou (yio euxohia otny napouciaoy, tapovordlovye 800
drapopeTinée Ypapixés, eZoutiag Tou Yeydhou apttuol SIUGOPETINGY GUYBUAOUMY YopuXTNEl-
ouxwyv nou e€etdlovtar). LNUEIOVOLUE OTL Ol GUYXEXPWEVES Ypa@ixés apopoly évay Tuyalo
yehorn (B3).

[Hapatneolue 611 1 ATOTEAECUATIXOTNTA TOU UOVTEAOU DIAGEREL ONUAYTING Yol OLOPOPE-
Tixég ouddeC yopaxTreloTixdy. Lo mopdderyua, Tor yopaxTnEtoTid mou oyeti{ovial YE Tig
xhdoeic YAGO gaivetar va €youy apvtixd| enidpoor. And tny dhhn mheupd, yopaxtnetotixd
nou oyetiCovtar ye 1i¢ SKOS xatnyoplec gaiveton vo emdpoty Vetixd. Mépog tng yehho-
vTuig BoVAEldg pag eivon pio mo ohoxhnpwuévr Sladixacia EMAOYNS YALAXTNPICTINGY, OF

OUCYETION XaL UE TA ATOPIXE LoTopIXd BaduohdYNoNg TV YenoTdy.
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08 ; ; ; ; ; ;
1 6 11 16 21 26 31
groundtruth === SKOS,genres,edges count
— = =actors,directors,genres,edgescount = = =YAGO, genres
--------- actors,directors,genres —— - - SKOSfor films only, genres

5
45

4
35

3
T

WE SE— .

1 & 11 16 21 26 31
ground truth — — all exceptSKOS — — =all
----- all exceptYAGO — - - only YAGOD only SKOS

Eyhuo 5.3: Enidpaon SrapopeTixmdy yopaxtnetoTix®dy oto geviého eatouixeuong

ENUELOVOUUE €0 OTL TA TOPATAVE ATOTEAEGUATI APOPOLY OVTIOTHTES TOUVIWY, VK OTIS
onoleg €yovpe dueoes Bavporoyroelg and toug yprotes. Tapduota netpduata e€atopixeuang
NYonoI®Y xat oxNYOVETWOY OV ED0WaUY XU ATOTEAECUATA OTOTE TUPAAEITETAL 1) TAPOLGIUCT
toug. H Behtiwon tng anoteheopatinoTnTog ToU LOVTIENOL Yio TETOIES OVIOTNTES, YA TIG

oroieg UTdpyEL HOVO EUPEST] AVADEATT Y PHOTY EIVAL XOUUAT! TN UEANOVTIXNC PO DOUAELAC.

5.1.4 Xvunepdopata

Ye authy Ty evotnTa Tapoustdotnxe ulo apyxn uedodoloyia yia eatouixeuor anoteAeopd-
v avalftmone ue el xhewdid oe onpactohoyixd (RDF) bedopéva. Oploape pia oepd
and YopAXTNEIGTIXG exmaideuons, Paciloyevol xar otig wiatepdTnTee Twv RDF 6edopéverv
xou vtodetoape to wovtého Ranking SVM yia va exnadelooupe ouvaptioeig eatopixeu-
onc. T va unopéoouye va 10 xAvoupe awtd, GUVEVHDOUUE OEGOPEVA antd BUO BLaQOPETIXY
otvoha, (DBpedia, Netflix), napdyovtac éva oet Bedouévwy xaTEAANAO VOl KTPOCOUOLOCEL
dedopEvaL avddpaone YeNoTOVY oe avalfTnoy ONUACIOAOYIXOY Oedouévwy. Egapudcape tnv
Tpotevouevr, uébodo ue T Bodewa plog Baowerc unyavic avalhtnong xat delaye TRV ano-
TEAEGUATIXOTNTA TNE HEVHOOU Pag.

Bootxé xoppdtt tne uehhoviinnc pag doukede eivon 1 Bedtiwon/enéxtaon tne tpéyovcac
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wed600u WOTE Vo AetToupYEl Tdvew ot TAAEY ATOTEAECUATIU-YRAPOUS Xo b)Yt ATAY OE AUTOVO-
wec ovtdtnteg. H mpdxinon €86 elvar 0 anodotinds cuvbuacuds EEYMEIOTOY OVIOTHTWY WOTE
VoL TORAYOVTAL ATOTEAEGUATA-YPAPOL UE VoNuo. Emniéov, oxonebouye va BeATIOCOUUE adU-
vapies Tne TEEY0Ucag UEVOBOU, OTWE ETAOYY YOpAXTNEIOTIXGY exTaideuang xat e€aTouixeuoT

OVTOTATOV Yo TIC OToleg U6vo €uuean avddpaon yenoty elvar dtodéatun.

5.2 XYrnupactoloyixy emonueinon xo avalitnon

Ye authY TNy evOTNTa Toeouatdloupe To avanTuyVév TAaicto onuactohoyixic Emonueinwong
EYYPAPWY PE Yprotn oviohoylwy xat uBpldixfc avalAtnong, téoo ue AEEelc xAedid, 600
xat e meptiyno oe tepapyiec ovtohoyudy (GoNTogle) [111, 110]. H xlpta ouvelopopd tou

TPOTEIVOUEVOU TAMGIOU DiVETOL ToPAXATL:

1. Eyedidoape xat vAomorfioape Eva QUM mpog To Yeriotn mAaiolo entonuelwong eYYpd-
PeV 1oV Voo TNEICEL APXETOVS YYWOTOUS HOPPOTUTOUS XEWUEVGY XAl TROTPEREL TPOY W~

enuévee duvatdTTES avaliTnone.

2. To mhaioto axohoudel hoyixy| factopévn ot eZunnpetnty| (server), 6oy oL ENONUEIDTELS
anoUnxevovTal 6e €va XEVTPIXO anolethplo, Eexwplotd and To Bo to eyypago. Me
aUTHY TOV TEOTO, ETTUY Y AVETAL £Var GUVERY LTINS TERIBAAhoY, 6Tou xdve yeRoTNng Unops!
VoL EXPETUAAEUTEL TIC ETOTUEUDOELS TV JAAWY YENOTOV, ElTE Yio emonueiwon, eite yia

avalhAtnon eyypdpwy.

3. Hpotetvoupe pla uédodo pnyavixnc pddnong yid GUTOUATOTOMUEY ENONPUEIWOT) XEIUE-
vov, Ue Bdon wovtéha exmadeuuéva Tvew GTO IGTOPIXO ETUGNUEIOGNG TEONYOUUEVGY

AEWEVOV.

4. Erodyouye pio uBpdixy) wédodo avalftnong mou ouvdudlel xhaooixt) avalAtnor pe
AEZEIC ANEBId e ouactohoyxt] avalhTnoT.

5. Iapoucidlovpe uplor pehétn yenotoy, 1 onold XATASEIXVIEL TNV ATOTEAEOUATIXOTNTO
NG aUTOaTOTOMUEVTC emtonuelwong. Eniong, detyvouue ott 1 mpotetvouevy uptdiny
avalAtnom uneployEL TWY ATAMY, ETUEPOVS TpOTWY avalftnone (Ue MEZelc xherdLd xou

HE mepynom oty ovtohoyia), 160 ot axpiPeia, 600 xar oe avdxhnon

5.2.1 Xnpoacioloyixn enionpeinon

To GoNTogle unootnpilel onuactohoyxr eNGNUEIWST Yia BIAPOPOUE, EVPEWS YETCLLOTOIOU-
wevoue popgpoétunous xeévwy (doc, pdf, txt, rtf, odt, sxw). Enttpérner v emonueiwon
OAOXANPOU TOU XEWEVOU 1 XOUUATIOV TOU, Xodidg Xat YEoXiVTN 1 NHAUTOWITY EMoNUElw-
o).

To poviého emtonueiwong eivar xovo Yo GAOUS TOUC POPPOTUTIOUS XEWUEVWY, TUPOAO TOU
OLLPOPETIXO! HOPPOTUTIOL EVOEYETAL VAL ETUTREROLY TNV EEAY WYY DIAPORETANS HOPPTIG UETADE-

dopévev emtonueiwong. Ot emonueidoeic anodnxedovial o€ Evay xevipixd eEUNNEETNTY OVTO-
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hoylog, aveZdptnta and ta éyypaga. O emonueimoelg and xdve eidog eyypdgpou opllovrarl o
opyavovovtar/atotnxeboviar axpBde ye tov B tpéno. Kdle emonpeiwon xwdixonoteita
¢ oTryotuno dlag xhdong tne ovtohoyiog, wall ue tnv petaninpogopla tng entonueiwang
yioe T0 €yypago. Auty 1 yetaninpogopia opyavevetol Ye N Borlela evog eNdytoTou cuVOAOL
arnd 1ot TES oL opiloupe, €10t KOTe N emonueiwon va unopel va «avarapaydel» xot vor ovo-
nopactadel xdde Popd TOU POPTOVETAL, TAVK GTO XElPEVO Tou eYYEdPou. Ot 1BdTNTES AUTEG
neptEyouy mhnpogopla 6mws: document URL, annotation offsets, page number, extent of

annotation over the document xAr.

rdf:type
Annotation ID
. e
. ‘pﬁ
. &

doc_URL

A 4

xs:anyURI
page_num 1

Y_

xs:integer

line_num -
xs:integer

i

offset_1
= xs:integer =) Ontology Property

offset_2 @ Ontology Class
: Class Instance
extent

:I Property Value

text_summ

i

é

Eyfua 5.4: Movtého emonueinong

H Ewéva 5.4 detyver 1o yovtého emonpeinong tou cuothuatoc. Ot emonueidoeic eivat
ovtoTHTES Tou Pmopel var aviixouy oe wia 1 teplocdtepes xhdoelg. Méow 1wV IBOTATLY Tov
YapoxtNeilouy TIC OVIOTNTES ERONUEIDOTS, XWOIXOTOOUYE OAY) TNV ATAEAITNTY PETATANEO-
gopta. H dt6tnta doc U RL anodnxedet 1o URL tou eyypdgou. Ov diotnteg page_num xot
line_num meptéyouy tov apriud oelldag ol ypaupunc péoa ot oelida, oTig onoleg Eexvd 1)
emonueiwon. H of fset_1 avriotoyel oty Véomn tng apyric e emonueiwong and v apyh
TOU EYYPAQOu, ev®d 1) of fset_ 2 atn Véom tou téhoug TNng emtonueiwong and TNV apyY| TOu
eyyedgpou. H extent amolnxelel to yéyedog tng emonpeiwong xar 1 text_sum pio wxet

neptindm Tou xewévou g emonueiwong, Yo AOYOoUS Tapousiaong OTY YpopIxT| DIETQAVELD.

Avtopaty onpacioloyixy] enionueinon

Y ouvéyeta, Tapouctdlouue To povtéro exudlinone mou e@upudélouE Yol AUTOUATOTOL-
wévn emtonueiwon eyypdowy. Ipoteivoupe pia pédodo Baotopévn otov akydprdpo kNN (k
Nearest Neighbor) [50] nou expetadlheletar 10 10T0pIXG EMONUEIOONS TWV YENOTHOY Yl Yo
TEOTEIVEL AUTOUATA ETONUELOOELS Yia Ve éyypaga. To olhvoho exnaideuone Tou alyopiduou
anoteheiton and TEONYOUUEVES EMIONUEIDOELS YPNOTOY. LUYXEXPIUEVA, OTAV TEAYUATOTOLE(TaL
pla emonuelwon, o avtiotolyo xeluevo eEdyetal xal EVPETNELOTOLEITAL OE €YUl UVECTRUUUEVO
eupethipto (inverted index). Mali pe tnv xepevinh TAnpogopia, 0T0 EVpETpo xpateital xo

TANPOQOpia OYETIXE UE TIC XMAOELS ETONUEIDONC.



5.2 XYnuaciodoyixij emonueiwon xat avaljtnon 93

Algorithm 2 Annotation Suggestion Algorithm
Input: Selected text st, index I

Output: Suggested class cl;, suggested class score Scre;

for each annotated text at in I do

calculate tsg 1
end for
Insert the k most similar annotated texts in S
for each at in S do

for for each class ¢l annotating at do

Serg = Serg + (w1 x tssp.q1) * (W2 * €0 qt)

end for

end for

return cl;, Scre;

O Ahyoépriuoc 5.2.1 napovoctaletl tn dadixacia tpotdoswy entonueiwong. Eioodog eiva
70 emAeYpEVO xelpevo st xat 1o evpethplo 1. Baotlouevol 610 ox0p OUolOTNTAS 54 qr HETAED
TOU ETMAEYUEVOU XEWWEVOU St Xat OTOIOUBNTOTE EVPETNPIATUEVOL XEWWEVOU at Yd1 uTdpEY VUGS
emonueiwong, xpatdye TIC kK mo 4uote emONUEWwoEc 0To oOvoho S (ypouués 1-4). X
oLVEYEL, Yiot xd¥e entonueiwon Tou cuVOAou S, eEdYOUNE TIC XAAGEIC TOU TG AVTIGTOLYOV.
e xdle whdon cl avatietor éva oxop Scrg mouv ouvdudler: (a) v xepevixy ogotdtnTa
wetall Tou xeévou TNe emheypévne xat e KON undpyoucas emtonueiwong xat (B) éva oxop
€cl,qt IOV AVTITPOCWTEVEL THY €XTAGY XUTA TNV Oonola 1) XAdoT ¢l xahimTel €va emonuewpévo
xeipevo at (yeapph 7). To e qr opiletar we 0 AOyoc v dpwv 1oy eival ETIONUEIWUEVOL UE

TNy xhdom cl, 1pog 10 GUVOAIXS aPIlUS GPWY TOU ETCTUEIWUEYOU XEWWEVOL at:

number_of _tokens_of _cl_annotations_over_at

(5.1)

€cl,at = ;
number_of tokens_in_at

Ta Bépn wl xar w2 ypnowonowtviar yio va otaduicovy ) Poapdtnta v 800 6x0p.
Tehixd, pio tagvounuévn Mota and mpotevdpeves xhdoelg cl; xon to avtioTolo oxop Toug

Serq; napouctaletar oTo yprot.

5.2.2 Avoalntnon

Y1 ovvéyeta, nopouatdloude Tig duvatotnteg avalhtnong tou mhatctou. Apyxd, opilouue
TUTUXG Toug umootrelduevoug Tomoug avalhtnong xat €netto availouue Tig, Baotlépeveg
otnv oviohoylo, Tpoywenuéves Aettovpyieg avalhtnong. O axdroudog mivaxag enednyel T

oUUPBoAA TOU YENCILOTOLOVYE.

TOmor avalrtnong

Katrnyopronotolye tic Paotxée duvatdtntes Tou mhatoiov oe tpeig tomouc: (o) Avalhtnon ue

MZeic whedid, (B) Enpaotoroynd) avalitnon xat (y) YRewdueh avalftnon:
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Symbol Notation

gkey Keyword query, consisting of search termtl, t2,...tm
Skey(qkey) Keyword-based search

RSkey Keyword-based search result set

Scrkey (gkey,d) Keyword-based similarity score

gsem Semantic query, consisting of search classes cll, cl,...cln
Ssem(qgsem) Semantic-based search

RSsem Semantic-based search result set

Scrsem(gsem,d) Semantic-based similarity score

Shybr(gsem,gkey) Hybrid search

RShybr Hybrid search result set

Scrhybr(gsem,qgkey,d) | Hybrid similarity score

IMivaxag 5.5: Encghynon ouuforwy

Avalvtnon pe AE€eic xhedid. O yprotne napéyet Toug dpoug avalrftnong xat 1o ol-
OTNUA aVaXTE oYeTIXd EYypapa BACICUEVO HOVO GTNY XEWEVIXTH OUotOTNTA Opwv avalhTn-
one/xeévwy. Twodetolue tn ouvdptnon Padporéynone - talvounone AnoTEAEoUdTwY Tne
unyovic avalitnone Lucene. Eotw éva epdtnuat grey = t1, 12, ...tm, 6mou t; ot 6pot (héZelg
xhedid) tou epwthuatos. XuuBoiilouye o anoteléopota TNE TapATdvVe avalATnong we éva
ToEVoUNUEVO 00OVORO RSje, amd mhetddec < d, Scriey(qrey,d) >, 6mou d oha to éyypagpa

Tou avaxXThRUNXAY, BE 0%0p SCTiey(Qrey, d).

Inpactohoyixn avaitnon. O yehotng tepmyeital oTic XAATEI TNG OVTOAOY g Xat EMXE-
vTp®vel Ty avalhtnon ot wa 1 teplocdtepeg and autés. Oupolwg pe Ty xAaootxt| avalhtnor,
oplloupe Eva ONPATIOAOYIXE EQWOTNUA WS Gsem = Cl1, cla, ...cly, 6ToV cl; ot xAdoelg avalhtnor-
¢. Opilouye 1o amoteréopata TG Topandve avalhtnone we éva tadvounuévo abvoho RSsem
and mhewddec < d, Scrsem(gsem,d) >, énou d Sha tor €yypamo TOL EYOUY YAPUXTNPIOTEL UE
TOUNGYtoTOY o and TS XAAOES TOU EPWTAUATOS, HE ONUATIONOYIXG 6X0p SCTsem(Gsem, d).
[Tpoxeipévou va oplcouye 10 onuActohoYIxd oxop, e€eTdCoupE TNV €xTaoT TG xdAUPNG EVOS
eYYpdgou and xdie xAdaom, dnhadh 1o AoYo TV bpwy EVES £YYpAYoU Tou yapuxTnoilovtal
UE TNV XAdOT, TEOG T0 GUVOAIXS aptipd Gpwy Tou eYypdgou. To tehixd onuactohoyixd oxop

oplleTar wg:

SCT&em(Qsema d) - Z M (52)

. n
=1

number_of _tokens_of _cl;_annotations_over_d
number_of _tokens_in_d

OTOY SSclid = , T Ol XAAOEIS TOU GUUPETEYOLY OTO OT-

HOLOLOAOYIXG EQWTAUA XAl 5S¢l q O Padude éxtaong xdle xhdong cl; oe éva €yypago d.

YBewwn avalntnon. O yerotng ouvvdudlel avalAtnon e AEEelg xAetdid ot mepthyn-
on/emthoyh xAdoewv tng ovtohoyiag, éyovtac tn duvatdtnta vo dtahéZer av to TeEAXS ono-
téheopo Yo elvar 1) Topn 1 1) évwor Twy anotereoudtov. Kat atic 800 nepintooetg, 1o TeAixd

oxop eivar éva otadpiopévo dipotopa v 800 EMPEPOUS GXOE:

SCThybr(Qsema Gkey d) = Scrsem(qsema d) * Wsem + Scrkey(leyy d) * Wkey
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IMpoywenuéves duvatdTnTeg AVALATNONG

Ye authy TNV unoevoTnTa Tapouatdloue Aettovpyieg avalhtnong mou dhvavtal vo emAETe-

otovy, agol éyel mponyniel wla apyxr, avalntnon:

o Elpeon oyetix®dy eyypdgpoy. Zextvevtac and éva yypago-anotélecua d, o ypnotng
pmopel vo YaZet Gha TaL EYYpapa TOU EYOLY ETOTUELWVE! Y ooladToTE And TIC XAATEIS

Tou yapaxtneilouv To €yypago.

e Elpeon nopdyotwy eyypdpwy. H ouyxexptuéyn ivor naparhay tng nponyolpevng du-
VATOTNTAC. Zextvvtog and éva €yypago-anotéleopa d, o yphotng uropet va daet
oha ta Eyypaga Tou €youy emtonuelwel ue OTOLBATOTE aNd TIC XAUCELS TOU YOPUXTN-
pilouv 10 €yypapo xat, TUEIAANA, AVAXOUY BN OTA ATOTEAEGUATA TNS TEONYOVUEVNS

avalhitnong.

o Elpeon enduevng «yevidgy eyypdpwy. H ouyxexpiévn duvatoétnta emtpénet tn Yetd-
doorn g avalitnong oe younhdtepa eninedo g oviohoyloag, avalnt@vrag Eyypapa
o€ UTOXAAOELS TNS apy g xhdong avalhtnong. H Aertouvpyixdtnta auth| Peloxet eqop-

poyY, étav 0 apywe avalitnoy eivor TohD yevixr.

e Elpeon mponyoluevng «yevidey eyypdowy. Eivar n avtiotpogn Aettovpyixdtnta -
¢ mapamdve. H ouyxexpévn duvatédtnta emtpénet ) petddoon tne avalhtnong o
vmidtepa enineda g ovioroylug, avalnT®vTag €Yypapa o UTERPXAAOES TNG apyi-
xic uhdong avalhtnone. H hertouvpyxdtnta auty| Bploxer epappoyy), dtav 1 apytxn

avalAtnomn elvor okl edixy.

o Avalrnon eyyotnrac. H ouyxexpévn Aettovpyla AapPBdver unddr to eninedo twv
xhdoewy oty tepapyla g ovioloylag, petadidovtag tny avalhtnon o UTOXAAGELS

™S apytxhc XAdOTC.

5.2.3 Emoxénnoy cucTipatog
ApYITEXTOVIXY] CUCTHRATOG

Xdpn otnv xeviponotnuévn apyttextovixy), 1o GoNTogle eacpakilet éva cuvepyatins me-
eBdhhov atoug ypnoteg. Ot EMONUEUDOOELS EIVAL 0PATES KoL ETUVILYPTCILOTOIACIUES ATd OLd-
popeg ouddec yenotwyv. H Ewxdéva 5.5 noapouotdlel tny apyITEXTOVIXY] TOU GUCTARATOS, TO

onolo ywplleTal o€ TECCERPA UTOCUGTHUATIL:

1. To Semantic Annotation YTroolotnua, 10 onofo anoteheiton and i e€rc uovddes: (i)

Document Viewer, (ii) Ontology Viewer xat (iii) Annotation Editor.

2. To Ontology Server TnocOotnua, to onolo anovrnxelel Ty ovioioyio xal T emt-
onuetdoel. Anoteheltow and dGo povades: (i) Ontology Manager xou (ii) Ontology

Knowledge Base.



96 Kegalaio 5. Ipooaguootua Avalritnon oe Acdouéva Xnuacioloyixol Iotol

3. To Indexing Troclotnua, unedduvo yia TNV EUPETNEINGCT TWV EYYEAPWY.

4. To Search Trnoosbotnua, ye 1o onolo emteAeitar avaliTnomn TV eYYEAPWY

@oNTogW \ w
Search dex Semantic
Keyword \ Annotation

[ Semantic | T ~,
Automatic
Indexer Annotation

. Pl _J

N A
il
User User
AN
]

Sy 5.5: Apyttextoviny cuoTRITOq

Agrtovpyia cuoTARATOS

H Ewéva 5.6 napoustdlet pioa 006vn tng eQaproyhc, Tou a@opd T1 ONUastohoY Xy Entonuelw-
on eyypdgwy. O yerhotne propel va avoilet éva éyypago otov Document Viewer. Emniéoy,
umopel va goptwoet plo ovtoroyio uéow tou Ontology Viewer, emthéyovtog pla 1 neptoco-
TEPEG XAAOELC Yl VoL YapaxTneloel 6o 10 €yYpao 1) TNV emAeYREVY Reptoy ) xewevou. Ta
xde emonuelwon epgaviletar otov Annotation Editor uio eyypoagn nov avtiotoryel oe yia
ano¥nxevpévn otov Ontology Server emonueiworn. O ypriotng unopel va npoodaguipéoet
xh\doelg o pla emonuelwon 1 vo T Staypddet eviehds. Me v emthoyy plog emtonueinong
ané T Aot tou Annotation Editor, n epgaviléuevn neptoy tou eyypdgou uetaxuiictol

OTNV AVTIOTOLY Y] ETONUELWUEVY) TIEQLOYT|, T} OTOlA EMIONUAIVETAL UE EIDIXG YPWUATIOUO.

5.2.4 Ileipopatixy] aglohéynon

Ye authy nv Evétnta napouotdletar n netpopatixd altohdynon (a) tou unyoviopol autd-
wotne emtonpeiwone eyypdgpwy xou (B) tne aroteleopatixdtntac tne uPpdixic avalftnong
EYYPAQWY, oLYXEWOUEVNS UE Tig EMépoug: avalATnon pe AEZelc XAEBLd xol GNUAGIONOYIXY
avalhtnomn.

Avtépatn enionpeinwon

[Tpoxelpévou va anoTWACOUIE TNV ATOTEAECPATIXOTNTA TOU aAYopilou TapaywY g TpoTdoE-

OV ETONUEILONS, TEAYUATOTOOUUE tiot LEAETN YPNOTAOY, XaTd TNV onola peTpdue Ty axplBeia
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Eyfpe 5.6: Toagixt| Slempdvelo GUGTALATOL

oe x&ie Véorn xatdtalne (PQn) xar tnv avdxinon (Recall).
Ao dppwor TEERATOG

Apyxd petatpédaue v tafovopia e ACMT 6e OWL ovtohoyia. H ovtoloyia mou
npoéxule eiye téooepa enineda xar 1463 xhdoelg.

Yn ovvéyela {nthoope and 15 ypenotec va ouPPETEYOoUY 0Ty TetpapaTixy ueAETy. Kdde
XeNo NG Enélee B0 MeEpLoyEC EpELVNTIXOY EVDIAGPEROVTOG Xal, Yot xGUe Teptoy ), enélee Béxa
dnuooteboelc T onoleg eiye daPdoet. llpoxeuévou va exnoudeboouye to obotnua, {ntioa-
ue and xdle ypnoTr Vo ERIONUELOOEL XoupdTia ¥ Oho To xelyevo Yo 12 and T guvohixd
20 dnuocIeboEll TOU TOU AVOAOYOUCUY, UE TOUAAYIOTOV Wi XAAOT TNG YENOIULOTOLOVUEYNS
ovtoloyiog. Aol xdle yphotng exTéAeoE TIC EMONUEIDOELS, Ol OTO{EC ATETENETAY T (4-
on exnaldevong g mEtpapaTixnc dradixactag, {ntroaue and Tov xadéva va aflohoyroel Tig
QUTOUATES TPOTAOELS YAJCEWY TOU GUGTAUATOS, Yo xdde Wi and T 8 evanopeivaoes dy-
wooteloelg. Ilpv emtoxonroel tg mpotdoelc Tov cuoTAUATos, {nthdnxe and to yehotn va
ONUELWOEL XATOIES XAUOELS TOU TEPIUEVE VO TOU TpOoTeivel To alaTnua, dnhady ToAD oyeTixég
xhdoeig yue TN dnuooicuon, clugewva pe v drody Tou YeRoTn. XN GUVEYEL, O YPNoTNS
ONUEIOE TTOIEC OTO TG TPOTAGELS TOU CUCTHUAITOS NTAY OWOTES, AXOUA X1 oV AUTOS DV elye
oxe@tel and mpwy TIC AVTIOTOIYES XAAOES. 2TT) GUVEYELR, LUTohoYIoaUE TG TIES axp{Belog xat
avdxhnong yio xade ypnotn eywpetotd, xadde xou péoeg 1wéc. Emmiéov, pe ) petpmd
anpéopevwr khdoewy (UVCS) yetpdpe 1o péoo aprdud xhdoewyv mou dev eiye npoPfiéder o
Yefotne, akid npotdinxay cwotd and To ohoTnud.

Ieipopatind atoTEAECUATR

O Iivaxac 5.6 napouotdlet, yio xdde yphiot, Tic péoeg Téc axpiBetoc ot Véon n (PQn)

"http://www.acm.org/about/class/2012



98 Kegalaio 5. Ipooaguootua Avalritnon oe Acdouéva Xnuacioloyixol Iotol

Tave ot 8 anotunuéve dnuooteboetg. O Ilivaxag 5.7 napouotdlel tic avtioToryec Tiég
avdxhnong xat anpdouevewy xhdoeny. Ilepropilouvye v avdiuoy| pag otig 5 tpwteg Yéoel,
aPOY GTO GUYXEXPIUEVO GEVAPLO DEV TEQPWEVOLUE ol DNUoGieusT) Vol apopd TOAD TEPIOCOTEPES
UeyaTixég mepLoyE.

IMapatnpodue 61t 1 eHodog wag emtuyydvel Toh) UPNAES TIHES axplfetag xal avaxAnong,
e péom avixinorn 93%. O youniéc tpée mov napatnpolvtar o Ty axpiBeta otic Véoeic 4
xou 5 (P@Q4, PQ5) dixatohoyolvtar and 1o yeyovde 611, o€ apxetéc TEQITTMOELS, OV uThpyay
neplocoTEpES and 3 xAdoel mou va yapaxtneilouv wla dnuocievor. Téhog, gaivetar and
™ wetpxr)y UVCOS 611 10 obotnua xadodnyel toug yehoteg otny e0peot VEWY XAJGEWY

emonueiwong, Tt onoleg Bev elyav TpONYOLUEVLS OXEPTEL.

User | P@Q1 | P@2 | P@3 | PQ4 | PQ@5
1 0.82 0.79 0.79 0.75 0.68
2 1 0.94 0.8 0.65 0.6
3 0.8 0.8 0.7 0.7 0.76
4 1 1 0.8 0.84 0.8
5 1 0.9 0.9 0.82 0.81
6 0.8 0.9 0.73 0.7 0.64
7 1 1 0.93 0.85 0.84
8 0.93 1 0.73 0.71 0.69
9 0.9 0.9 0.87 0.8 0.76
10 0.91 0.87 0.8 0.75 0.71
11 1 1 0.87 0.84 0.78
12 0.8 0.77 0.72 0.7 0.66
13 0.95 0.92 0.83 0.75 0.68
14 1 0.9 0.87 0.8 0.76
15 0.8 0.8 0.73 0.65 0.56
Avg 0.91 0.9 0.81 0.75 0.72

[Mivaxag 5.6: Méomn Axpifeta otn ¥éon n yia xdde yprot

User 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | Avg
Recall | 0.8 | 092 | 0.98 | 0.97 | 0.98 | 1 097 | 0.82 | 1 0.89 | 0.88 | 0.95 | 0.87 | 0.95 0.93
UVCS | 04 | 0.2 0.2 0.4 0.4 1.2 | 0.2 0.2 02 |1 0.8 0.65 | 0.4 1.6 0 0.52

Hivaxag 5.7: Avéxhnon xou tipq UV COS yia xdde ypRot

Avalntnon

e authy v evotnTa alohoYOoUUE TNY ATOTEAECUATIXOTNTA TV TUTWY avalATnong nou tpo-
ogépovtar and 1o mhaioto tou GoNTogle. H olyxplon yiveton ye tn foRdeia twv yetpixdy
e axpifelag ot ¥éorn n (Precision@n), avédxinone (Recall) xou F-measure. ¥e xdde ne-
olmtwon, 1 npotewdpevn uPetdin) uédodog avalAtnong EmTUYYAVEL XUADTERA ATOTEAECUATA
and 1 entu€poug uevddoug avalhtnong ue AEEeIC xAEDId xat onuactohoyxng avalhtnong.
Ta Bdpn mou ypnotworotodvar yia Ty uBpetdixr avalrftnor talovouy T axdrovideg TIué:
Wsem = 0.7, Wiey = 0.3 yiot tov teheot AND xott Wyem = 0.6, Wiey = 0.4 yia tov teheoth) OR

€18 and doxiaotixy BeAtiotonoinoy| toug. Aot i, ouTé ¢ i) Gouv 6
u 0 7 moinoy| Toug. AtatoInTind, autéc ot Tipég xatadetxviouy 6L,
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070 OEVAPLS Yag, 1 onuactohoyixh avalitnon eivar ehaged o onpovTixy and v avalitno
we Aéetc xhetdid.

To nepapatind cbvoro dedouévwy anotereitar and 300 yewpoxivnTta xat aUTOUATA ETL-
OTUELOPEVR EPELYNTIXG Xelyeva and To mponyoLuevo melpoua. Ilpwta, dnwoveyoaue wla
delapev and Aéeig xherdid mou yapaxtnpilouv/anavt@yiar oto xeipevo xat emAéCape Tu-
yato 10 and autée, wote va T YEwpOOUUE OC EQOTARATI. LNUELOVOUUE OTL To EPWTHLIUTA
umopel va meptéyouv meplocbtepeg and pla Aéec. Emmiéov, avuiotoryiCoupe T epwthuo-
ot MEEWY HAEIDDY OE ONUACIONOYIXE EpOTARATY, ETAEYOVTAC TIC XATIMNANAES (Tapbpotes)
xhdoeg tne ovtohoyiog. Me autdy 1ov 1péTO, UnopOLUE Vo £QupROGOLUE Toug 800 TUTOUG
avalhnong v to (B epotiuata. Emmhéov, unopolye voa cuvbudoouue toug 800 Ttimoug,
otaduilovtag Ta EMUEPOUS O%0p TOU TPOXUTTOUY and ToV xdUE TUTO, TAPEYOVTAS €T0L ANOTE-
Aoyata Bedixic avalitnone. O cuvduaouds unopel va npayuatonotnlel 1660 Ye TEAETTT
AND (topd| v empépouc anotereoudtonv) éoo xat e tehest OR (évwon tov enpépoug o-
notereopdtov). O Ilivaxac 5.9 napovoidler to epothgata MZewy xAeBI®Y xat o avtioTorya

OTNUOGLONOYIXA EQWTHHATOL.

ID Keywords Classes

qgkey1l knowledge discovery and privacy | K.4.1 [Public Policy Issues|: Privacy

qgkey2 stream mining H.2.8 [Database Applications|: Data mining

qgkey3 RDF indexing H.3.1 [Content Analysis and Indexing]: Indexing methods
gkey4 spatial databases H.2.8 [Database Applications|: Spatial databases and GIS
qgkey5 clustering H.3.3 [Information Search and Retrieval]: Clustering
qkey6 spatial access H.2.2 [Physical Design]: Access Methods

qkey7 query language H.2.3 [Languages]: Query languages

gkey8 data model H.2.1 [Logical Design]: Data models

gkey9 XML interoperability D.2.12 [Interoperability]

gkeyl10 | information integration H.2.5 [Heterogeneous Databases]

[Tivaxag 5.8: Epwthata AEewv AAEBIOY xal AVTIOTOLY O ONUACLOAOYIXA EQWTHRATA

[o xdde ep@ TN HETRPAUE TNV TOLOTNTA TNE AVAXTNOTG YPNOILOTOIOVTAS TNV axplBela ot
Véom n xou v avaxinon (Precision@n, Recall). ‘Onwc avagépaye napandve, atohoyolue
téooepic TOmoug avalhtnone: (o) avalhmon ue Aéerc xhedid (gkey), (B) onuactohoyixn
avalitnon (gsem), (y) uBptdixd pe teheoth AND (hybrA) xou (8) uBptdixd pe teheots OR
(hybrO). Téhog, yia xdde tino avalitnone eZetdloupe ouvohixd téooepic yetpixéc: Preci-
sion@n, Recall, F-measure, Precision-Recall curve.

O Ilivaxoag 5.9 mapovoidlel Tic péoeg Tipég v uetpnwy Precision@n, Recall, F-measure
TAve O€ OMOL T EPOTAUATA. LNUEIOVOUUE OTL T TEPIOCOTERA EPWTAUATA GTNY LBEIOLXY o-
valrhtnon ye teheoth AND 8ev entotpégouy ndvw and 5 — 6 anotehéopata (Onwe unopel vo
pavel xat and tov Iivaxe 5.10). Katd ouvéneia, n axpiBeta yio autédv tov 10mo avalitnong
urnoloyiletar uévo yia tig Véoetg 1 €wg 5, Yo Oha o epTAUATOL.

AxpiBeio. Onwe napatnpotye otov Iivaxa 5.9, n uBedu avalhtnon (xar yia toug 0o
teAeoTEC) anodidel xahltepa and Tic empépouc avalntioce, o xdle Véon xatdtalng, e
Tov TOmo qghybrA vo emtuyydver ehagpd xallitepes Tipés Y Tic Véoeig 4 xar 5. Emniéoy,

napatneolue Ot N axplBeta TN avalitnong we AEEElc XAEDIA PELOVETOL DEUOTIXG UETA TN
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Véor 4, eved 1 axplBeta 1oV utohoinwy tOnwy apyilet va yetwdvetar uetd and ) Yéon 6. H
uPetdt) avalfTnon, ouyxEWoEVY Pe TNV avalhtnon ye AEEel xAedId, emTuYYdvel UEYLoTY
avénomn xatd 100% ot Véomn 7 xar ehdytotn adEnon 33.3% ot Véon 2. Suyxptvéuevn ye
onuaoctohoyixh avalhtnon, emtuyydver uéytotn addnomn xatd 17.2% otn 9éon 10 xar ehdytoty
avénon 0% ot Véon 1.

P@l1 | P@2 | P@3 | P@4 | P@Q5 | P@6 | P@Q7 | P@Q8 | PQ9 | P@10 | Recall | F-measure
qkey 0.7 0.75 0.7 0.7 0.6 0.52 0.47 0.48 0.44 0.43 0.55 0.48
gsem 1 0.95 0.9 0.88 0.9 0.87 0.81 0.76 0.7 0.64 0.84 0.73
ghybrA | 1 1 1 1 0.98 - - - - - 0.66 0.73
qhybrO | 1 1 0.97 0.98 0.96 0.95 0.94 0.89 0.81 0.75 0.98 0.85

Tivaxag 5.9: Méoeg tipéc twv petpixwy Precision@n, Recall, F-measure yio 6Aa to epwt-

pota, yroo T€ooepts BraopeTiés exdoyés Tou xdle epwTRUATOC

Avaxinor. ‘Onwg ynopovye va dolue, o 1Onog ghybrO anodidet xahbtepa and 11¢ emPepOUS
neddouc, emtuyydvovtag avdxinon xovid ato 100% (98%). O ghybrA anodider avipeoa
oty avalATnon ue AEZelg xAedLd xat oty onpactohoyixy. Autéd ogethetal 6To OTL O GUYXE-
xplévog TOmog elval ToAD TEQIOPIOTINGS, EMGTREPOVTAS APXETA ALYOTEQU EYYPAPI ANO TOUC
UTOAOITIOUS TUTIOVE, XATL TO OTolo EMNEEGLEL APYNTIX TNV AVAXANCT).

F-measure. Kot oe autn ) petpnr], 1 uPptdn] avaltnon Eenepvd toug eNEPOus TUTOUS
avalhmong. Luyxpivovtag Ty uBpdxr ue teheath OR ue avalrtnon pe Aéeig xAetdid xon ue
onpactohoyxh, emtuyydver abinon 77% xor 16.4% avtictoya. Luyxpivoviac tny uBedixd
we teheoth AND pe avalhnon ye AEEelc xAEdId xat Ye ONUACLONOYIXT], ERITUY YAVEL adEnoT
52% xar 0% avtiototya.
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Eyua 5.7 Koundhn axp{Belag -avaxinong yio 10 aOVORO TV €pOTRUATOY

KopnOhn axpiBetag - avaxinong. H Ewdva 5.7 napoucidler i xaunvieg axplBerag -
avaxANoNe 010 gGVORO TwWV EpWTNUATWY. BAénoupe 61t xou ot 800 toToL LBEWIXNG avalh-
ome €youv ToAD otaleph cuuREplQopd, eTtTuYYdvovTac uPnAT axpifewa (xovtd oo 100%)

axdpo xat yia Tipéc avdxhnone peyahitepes tou 80%. H uBpdixd qhybrA napouctdleton



5.2 XYnuaciodoyixij emonueiwon xat avaljtnon 101

ehappd xahOtepn tne qhybrO yio tipée avdxdnone wxpdtepes tou 60%. Ot empépoue To-
ot avalHTNONG CUUTERLPEROVTAL YELPOTER, UE GUNTA YELPOTERT CUUTERLPORS TN XUUTOANG
avalRtnong pe AEZetg xhetdid.

O Hivaxag 5.10 napouotdlet, yia xdde epdTnua Tic Twée axplBertag oty Yéon n xot o-
vaxhnong. Ot emyuépoug autée Tuég emPBeBatdvouy TIC TUEATEVL TAPATNPHOES Uag: ot 800
uBetdxol timot avalitnong EEnepvoly GE ANOTEAECUATIXOTNTA TOUG ETPEPOUS TUTOUS avalr-
TNOTG, EMTUYYAVOVTUS, OF UPAETES MEQINTWOELS, TOAD LPNAEC Tipég axplBelag xat avdxinong
TAUTOYPOVA, EVE 1) TILO GTY T} cuUTERLPopd Tapouatdletal and TNy avalitnomn pe AEelC xAel-
Otd.
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Mivaxcag 5.10: Tée tov petpiecdv Precision@n, Recall yio xdde epotnpa

5.2.5 Xuvpnepdopata

Ye authy v evétnta, napovardoope to GoNTogle, éva mhaicio onuactoloyxrc emonueliw-
OTNC XAl AVAXTNONS EYYPAPWY, To omoio auvdudlel teyvohoyieg Avaxtnone IThnpogoplag xat
Ynuactohoyxol 1100, To GoNTogle unootneilet yetpoxivytn xar autduaty entonueiwon ey-
Yedowy, yenotponotdvtag oviohoyiec evvolmy. H hertoupyixdtnta autéyatng emonueiwong
BaoiCeton o€ évoy UTOXEUEVO PNYAVIoUd EXUAVNONG, TOU EXUETAAAEDETAUL XEWEVIXY| TANPOPO-
ol ot TAnpogopia entonuel®oemY (xhdoelc e ovioloyiug).

Hpoxeévou va Eenepdooupe To UetovexThuata TN xhaoxhc avalhtnong we AEEec xhet-
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0té (rohuonpia vonudtwy, cuvwvopio) xo e onuactohoyixic avalhtnone (avunapiio enton-
UEWdoEOY Pe xhdoewc tne ovtoloyiac), npoteivouye pla uBpdixy pédodo avalitnone n onola
ouydualel ¢ 800 napandve entgépoug xatnyopiec avalitnong. Emniéov, opiCouvpe npoyw-
enuévee Aettoupyieg onuactoloyixfc avaltnomng, mou SLEuXoADVOUY 10 YeNoTy, Otay VEAel
va emexteivel Ty avalhTnon oe KON avaxtuéva anoteréouato.

Ernfong, npaypatonomooue uio pehétn ypnotwy 1 onofo xaTadexviel TNV ANOTEAEOUATL-
©€OTNTA NG PeP680U auTOUATYG EMONUEONS EYYRAPWY, XA®SE Xl TV HEVOdwY LBEISIXNC
avalAtnong. Endyeva Pruata Betiwong g ouyxexpiuévng douvAelds Yo unopoloay vo me-
pthapfdvouy ta e€hc: (o) Expetdhhevon tne dradixaciac culloyiotixfc 6 ovtoloyieg yia
™ Behtiwon e avalhtnone, (B) Evowpdtwon onuaciohoyixdv mpoceyyioewy enclepyaociog
puoxfic Yhwooug, (v) Evowpdtwon uroothpilne ehediepwy emonuetdocwy (tagging) tou-
ToypovaL uE dounuéves oe oviohoyies emtonpelwoelc xat (8) Pedtinon tne Aettovpyixbtntag

TEOPBOATC EYYPAQOY xal EMONUEIWGNE TOU LAOTOMNUEVOU EpYahelou.



Kegpdhaio 6

ALoLpOpOTOINUEVT) AVAXTNON
2ixoAwy Xenotwy oe Kowvwvixd

AlxTuo

Ye authy TNV eVOTHTA TEouUctdoupe Tig UEVOBOUS TOU TPOTEIVOUYE YLol SlapopOTOlNaoT oY 0-
Mwv ypnotdv oc ednocoypapind dplpa %ot YEVIXOTERO OE OEDOUEVO XOVOVIXMY BIXTOWY
[106]. Tnootnpilouye 6Tt av xou 1 Bragoponoinoy Bactouév HOVO 6TO XEMEVIXG TEPIEY OUE-
VO TV 0TOoLYElWY Pmope! va emapxel 610 0eEVAPLo TNE avalNTNong eYYpdPpwy UE AEEELS XAEWDLY,
OTwG anodexvieTal and T1) Bifhoypagia, Sev elval apxeto, dTay mpdxelTal Yia dlapoponoinom
oyohlwv ypnotdv. I'a autd to Adyo, 610 mhaicto Tou mpoteivoupe, opilouye e&etdixeupéva
xpLThiptal Btapoponoinong mou Aapfdvouy uTon Ta YUEAXTNPIOTIXE TWV CY oMWY, UE GXOTO Va
TOUEAYOUPE TIC AVTIOTOLYES DLUOTACELS DLOPOPOTONONE YE T LOPPT| DLUVUCUATODY YULUXTTEL-
otx@yv. To xprthpta mou opiCouue avtiotoryoby ota e€fg: xeWeVIXY) opotoTnTa, cuvaicVnua
Tou exPEAleTon oTa OYOMA, OVOUATIXES OVIOTNTES, TOLOTNTA YRAPNC TwV Oy oA ®Y, %ot 1o
ouvduaopol and Ta TapATdve. XTN CUVEYEL, EQapuoloupe alyopriuoug Blagoponolnong oTa
OYONLOL, YENOLHOTOIDVTIG To Tapandve xptthota. To anotéhecua NG napandve dtadixaciog
elvar €vol UTOGUVOLO TWVY aEYIXDY GYOA®Y TOU TEPLEYEL ETEPOYEVT OYOMA, TOU AVTITPOGH-
TehouY DAPOPETINES EXPAVTELS TOU TPOg e&€TaoT dplpou, BlagopeTixd eidn ouvasiodnudtmy,
drapopeTixt|, motdtTnTa Youpns, xTh. Ipayuatonooue netpapating allohdynon twy pedodwy
wog, Oefyvovtag 6Tt Ta XPITHPLY TOL TPOTEIVOUUE ERLGEPOLY DIAXQITY TO ETEPOYEVY] UTOGUHVO-
Ao Sragoponotuévwy oyohinv ae olyxplon ue t Paoixr| uédodo dlagopononong wovo ue
To xeevix6 nepteyduevo. Téhog, nupouotdlovye wia TEWTOTUTY EQUPUOYT TOL VAOTOLE! TO

ToEATdvVeL TAXGLO.

6.1 Ewaywyn

Y11 ouvéyela Topouctdlovpe EVal TOUEADELYIO TOU XATAOEIXVVEL TN YENOIUOTNTA, AANE XA,
OtooInTnd, TN Aoyh) Twv Yedodwy mou mpoteivoupe. To tny meprypapr poag, ohAd ot

Yoo TV 0loAdyNnon Ty wedddwy, 6w Yo bolue 0T ouVEyEL, LIOYETOLYE TNV €VVoLd TWV
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DIVERSE COMMENTS JjCANDIDATE COMMENTS

Fredwparket influence
US consfimption

Standard Of living ~ Governshent intervention

US consfimption US consfimption

Standard df living ~ Governjent intervention High popuation

Comparison with other countries
US consfimption

Standard df living ~ Awarengss of people

Eyua 6.1: Tlopdderypa Stagoponoinone Bactlouevo ot wovadeg mhnpogopiog - Pdor 1.

DIVERSE COMMENTS [j[CANDIDATE COMMENTS

Frec\parket influence

US congfimption US congfimption

Standard &f living ~ Governshent intervention Standard df living ~ Govermnient intervention

Compagison with other countries
US conslmption Comparison with other countries
N US consfimption
High popjation  Awarengss of people R
Standard df living ~ Awarengss of people

Eyfua 6.2: Ilopdderypa dtagpoponoinong Bactlouevo ot wovadeg mhnpogopiog - o 2.

povddwy mAnpogopias (information nuggets), nou opiletar oto [95] xar TV enexteivovye
oto 0txd pog oevdpto. Ev ouvtopla, dewpolpe w¢ povdda mhnpogoplag yioo oy OMA YenoT®y
kdUe évvowr 1 Oepanixn katnyopia 1 vrokatnyopia mov oyetilerar pe to kupiws dplpo n
kdle oyetikn drnoyn/ouvvaicinue 1} eméktaon tov mapandve: €vvoidy Kai katnyopidv, ta
omoia pmopel va evtomotoly, efte oto Kuplws dplpo, €ite ota oydhia tov. Me [Bdorn To
TOEATAVE , AVTIXEWEVIXOS OTOY O TNE Bladixaoiag g Slapoponolnong eival Yo GUYXEVTPWOEL
€V UTOGUVORO GY oMWY TO OTolo Vo TEPLEYEL 6TO TO BUVATOV TEPIOGOTEPES AL TO ETEQOYEVE(S
HOVADES TANPOYORIAC TOU VoL aopoly To xuplws dpvpo.

Y1y Eméva 6.1, napouotdlovtor téooepa ayoha oyetind ué éva dpdpo yia TNV «xato-
vaiwor otic HILA.» - «<US consumptiony. Oswpolye, ydpty euxohiag tng nopovaioong, ot
%30 oy ONo TEpIEyEl TEGTEPIC LaPORETIXES LOVADdES TAnpopopiag oyeTtlloueves Ue To dpipo.
‘Eotw 61t 10 oy6ho 1 €yel 7on emAeyel ©¢ T0 TEMTO ATOTENEGHUA TOL DIAPOPOTOMNUEVOU GUVO-
Aou amoteAeopdTwY. Xe auThv TV TEpINTwoT), 0Toéyoc Tng dadixaaiog diagoponolnong elval
va emAEZel €va amd TA EVATOUEVOVTA LTOYN QLA GYONO, YEYICTOTOIOVTAS TNV ETEQOYEVELY
WV LoVAdwY TANpopoplag 610 ahvolo anoteAeopdtey mou Va npoxiel. And ta unodrpla
oybha, 10 3 éyet 3/4 povddec TAnpogopiac dragopetixés and to KON emheyuévo oydho 1,
bvtag, €tot, 1o mo «dragopetindy oybého and to 1. To oybdho 2 éyer 1/4 povddec Sragpope-
Tixéc and 1o 1, eved To oybdho 4 éyer 2/4 BragopeTinéc povddee and to 1. Etot, 10 oydho 3

efvat autd mou enAéyeTal we To endpevo anotéheoua (Bhéne Emdva 6.2).

7 7 I 4 4 7 4 4
Eve otnyv edva 6.1 to unodmgua oy dhia ouyxpivovtal wévo ye to oydio 1, o mpdypato

arkdlouy oty Emxéva 6.2, E8G, Aoye tou 61t To 6lvolo anotekeoudtony neptéyet ta oy oAt 1
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xat 3, 10 To «dragopeTixdy unodnPlo oy oho eivar To 2, agol meptéyet Tn wovdda «Freemarket
influencey» 1 onola dev nepiéyetan obte 010 GYdMO 1, 00TE 670 3. A6 TNV dAAY TAELEd, Oheg
ol Yovadeg tou ayohiou 4 meplEyovtal 6T oy O Tou cuvOlou anoteleoudtwy. Onodte, T0
oy Ohlo 2 eival auTO TOU EMAEYETA WS TO ENOPEVO AMOTEAEGUA.

To nopandve nopdderypa xatadewxvier noe 1 Stapoponoinon/etepoyéveia evoc ouvolou
oyohlwv 660V agopd ot éva dplpo, uropel va tocotixonotie! xou vo aglohoyniel péow twy
HoVAdwY mAnpogopiag mou edyovtal and 1o dpipo xat ta oyohd tou. IMapdha autd, 1 €p-
Yoold TNG AVAYVORLIoTS EVYOLGY, VERATOY XAl YVOUOY, eivat TOA) BUOXONY), axdud xat dTay
yivetou yetpoxivnta and xdnotov xprth. Axdua xar dSnuogihy epyaiela e€aywyRc ovioTAT®Y,
Vepdtov 1 ouvatcInudtey dev unopolyv va avayvwploouy Aeg TiC évvoleg Tou TeptéyovTat o€
EVOL XOUHATL XEWEVOL 1) VO AVAYVPIooUY Ue OUVETELR TNV (Bt ovtoTNnTa, 1) onola meptéyeTat
o€ DlaPopETING xouudTIa XEEVoOU, Tavoy Ye eAappd dtagopeTixég poppés. I'a tapdderyua,
btav ol yphoteg yenotponotoly exgpdoelg dnwe «Republicansy, «conservativesy ¥ «Bush’s
governancey, ovaroya Ue o oupppaloueva Tou dpdpou, undpyel TEPITTWAT, Vo avapépovTal
axplpoc oty Bt évvota. Autd elvan mpaxtixd adivato vo avoayvwplalel and plo egoapuoym.
H x0pta ouvelogopd tng SOVAELdE Tou TEPLYPAPETAL OE AUTAY TNV eVOTNHTA elvar ol eEEIBIXEY-
wéva oe oy oML Yo TMY xprThpla dlapoponolnong mou npoteivouye, To onoia tpoonadolv, ue
€UUECO UMM QUTOUATOTOINPEVO TEOTO, VO ALY UAAWTICOUY TIC DIAQPORES TWV EVVOIWY avd Ta

oyoha. Tao xpitipta oy npoTeivoupe a@opoly Ta axdhoula YoUEaXTNEIOTIXG TwY Y OA®V:

o Keipevind mepreyoduevo. Auto eivar 1o Baoind xptthplo dla@opornoinone mou yenotuo-
noteitan xat o1 Bifhoypagia 600V agopd a1 Blapoponoinen anoTeheoudtwy avaliTn-
ong. O otdyog eivar 1 avaxTnor oohiny ye 660 To BUVATOV THO ETEQOYEVES XELUEVIXOS

TEPLEY OUEVO.

o YuvaioUnua. Oewpodye 10 cuvalcUnua mou exppdlouy ol YeHoTeg 0T OYOE TOuG.
MeTpdue to ouvaioUnua ot uio 9-Bddura xhigaxa, ToU avanAPIoTd AEVNTIXO, OUBETERO

4 4 4 4 4 7 7. 4 Z
xot VeTind ouvalodnua. Xtdyog elvon 1) GUALOYY oY OAWY TOU XAAOTTOUY €Va OUOLOYEVES

pdouo cUVULCUNUATWY.

o Ovopatuxéc oviétntec. Oewpole Tic ovopatixée oviotnies (Illpdowna, Opyaviouol,
Tonodeoiec) nov evioniloviar oto Gplpo xar ota oydha. Ltn ouvéyeta, eletdalovue
TOLEG A UTES TIC OVOUATIXES OVTOTHTES avapépovTat 0To xdlde oydito. Zavd, 6Todyog
elvor 10 Slapoporomnpévo ohvoho GyYohivy va mepiéyel 660 10 BUVATOV TEQIOGOTERE-

¢/ B1aOpETIXES OVOUATIXES OVTOTNTES.

o YuvaioUnua yopw and ovouotixeg oviotntes. ['a xdde ovoyotixd| ovidtnta evog dp-
Yoou Yewpolue éva napddupo AMewy Yipw and authy xat e€dyouue To ouvaicVnua Tou
ex@pdletar og auTHY TNV Teptoy . Me auTtdy ToV TpOTO ETUXEVTPOVOUUE TNV AVAY VOEIO

oLVUCVRUATOS UOVO OTIC OVOUATIXES OVTOTNTES.

o [lowétnta ypagphc oyohiov. H notdtnta tou oyohlou uetpdtor oc pio 7-Bddura xhipana
4 7 7 4 7z 4 4 4 I
xat e€optdTal amd To TOCO EVAVAYVWOTO ElvVal To oYOAo. Xtdyog eivar 1 cUAAOYT

oy ohwV BlapopeTIxig TOIOTHTAC.
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o Adpoiatixn motdtnTa Ypaghc oyohiou. Ocwpolue, Yia xdie yeRotr, 6ha To oy oA TOU
el TOOTAREL oUVOAXE Yo Oha Tor dplpa xon mapdyouue wior uéor ToldTNTA YPUPhHS
yioo xdve yprotn. Téte, xdde oydho avunpoownedetar and Ty TOOTNTA YAPHS TOU

avtioTtoryou yeHot.

Ae€dyouue piot avaAUTIXT TELRAPATIXT AVAAUGCT] TTOU OE[YVEL TNV ANOTEAECUATIXOTN T TWV
pedodwy pag, evavtia oty Baotx wedodo tng dlagopomoinong oyohlwy uoévo ue Bdon 1o
xepevind mepteydpevo. H aliohdynon yivetar pe ) foldeio Totdv UeTpIXGOY aELOAGYTOTC OV
opilouye, Ye o%x0Td Vo TOGOTXOTONGOUPE TOV aptiUd TV HOVEBWY TANEOYOopas (GUVOAIXDOY
1 SAXEITAOY) TOU XATAUETPMOVTAL OE XGVE Dlapoponotnuévo oOVoro-anoteNEopa, xadwe eniong
X0 TT)V OUOLOYEVELA TWY LOVAD®Y TATP0QORiag GTa BLUQORETING CUVOAX Oy OhiwY. Xyeddy Oheg
ot mapadhayéc Tng uedddou pog anodidouy xaibtepa and T Bactxy uédodo doov agopd aTnv
(3hun SrapopeTIx®Y HoVAdWY TANPoGopiag, UE TNV XAAVTERY TapaAhay T vor £YEl GTATIOTIXG
onuavtixd (statistically significant) xahOtepn aroteheopatindtna.

Luvohxd, 1 ouveloQopd TNe TEptypapouevne douketds elvan 1 axdhoudr: (o) Opiloupe
eZedixevpéva oe aydhio ypnotov xerthpta dtagoporoinorne, (B) Ilpoteivoupe pio nopaiiayy
guptaTnol ahyopriuou dragoponoinong mou anodidet ToAd xovTtd otov BéATioTo doxwaloUevo
ahybpripo, (v) Enexteivoupe tnv évvora tov povadny thnpogopioc 010 0evdplo twy dpdpn-
v/oyohiny, opilovtac dodntixée yetpixés Y vo allohoYRooupe TNV anoteheouatxdTnTa
v uedodwv, (8) lpayuatonowiye uia avolutier allohdynoT arnodeixviovTag TNy anote-
Aeopatixémnta Tov uedddwy pac xar (¢) Thonotolue tic pedddouc wac o€ éva TpwTOTUTO
oboTNUA oV TEEYEL TAVw and Eva dnuociwg dlavéotuo alvoho dedopévwy amd dpdpo xat

oy oM.

6.2 Auwxduacia Siagpoponoinong oyoiiwy

Ye authy Ty evéTnTa mpwta opiloue 1o TEOPANUA Tou AOvoude. XTr CUVEYEIL TAPOUCLY-
Coupe avaAUTIXG ToL TPOTELVOUEVA XQPLTTipLd SLPOPOTIOINCNE XAl TEPLYPAPOUPE TNV LAOTOINOT
TE00dpwY ahyopiluwy dtagoponoinong nou egapudloupe. Téhog, Paocilépevor ota oplouéva
xprthpta, opilovye Tic ouvapThoelc opoldTnTag (1600 Yo opoLdTNTA OGO XAl Yio ETEPOYEVELX

ototyelwy) mou ypnotponootviar and toug akybdpripous.

6.2.1 Opiopoég npofAnuatog

Hpoomadolue va hicouue 10 mEOBAnua TG avdxtnong k-eTepoYevevy ayohwy YpnoTey yia
eva Gpipo. Luyxexpluéva, 1o npdPinua opiletal ¢ eEng:

Optopde 6.2 (Awagoponoinon oyohiwy). Eotw A éva dpdpo kar N éva ovvolo and
oxohia ato dpUpo. Bpes éva vroovvodo S C N oyodiwy mov peyiotonoel pia ovvdptnon

otdyo f n omola moootikonolel TNy €tepoyévela Twy axoAiwy 0To S.
Or mo npbdogateg epyaoiec otn dlagoponolnon xatanidvovial Ue 1 dlagoponomarn o-
TOTEAEOUATOY avalATNnong, 600V agopd To avtiotoryo epdtnua. To dixd poag oevdplo dia-

popomoinong €yet dpxeTEC OUOIOTNTES UE TN DLopopOTOINoY ANOTEAEOUATWY avalATnong, Yid
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ToEdderyua, 1o YEYOvOS OTL, xou oTig 800 MEPITTMOOELS, To GOyl TPOg dlapoponoinen €youv
xewevinéeg meptypagés. Erniong, xou otig 800 mepintwoelg, mépa and Ty ETEQOYEVELY, TEETEL
var Anoel undhn xon 1) opordtnTa TV TPoS dlagoporoinon ototyeiwy (arnoteréopata/oyoha)
we tov avtiotoyo Baod népo (epwtnua/dpdpo). Iapdho autd, undpyouv xor OUCIWOELS
Srapopéc mou emBANNOUY TNV aVEYXY AVEAUONS XAt EMEXTAONG/TPOGUPUOYTC TwV akyopil-
wov/xprtplwy dagoponoinone, edixd yia o oevdplo e dagopomoinone oyohiwy. Xty

OUVEYEIX AVAADOUUE EV GUVTOWIA AUTES TIC OLUPOPES TTOU VEWPOUUE TO XPICIUES:

e Baowég nopog. Ta epotiuata eivor ohviopa oe €xtacT xat, Ti¢ TEPIOOOTEPES POPES,
avTinpoowretouy pla i Alyeg avdyxeg avalitnong, ot omoieg efval oTeVd cUVDEDEUE-
VEG WE TI¢ Myootég Aéeig tou epwthuatos. ‘Etol, oto cevdplo tng avalrhtnong 7
drapoponolnon otoyelel xuplwg 010 BlaywWpIoUS DLUPOPETINWY EXPAVOEDV-EVYOLDY Tw-
V MEEWV-0p0V TOU EQOTALATOL XUl OTNV TAPOUGIACT, ATOTEAECUATWY TOU XAADTTOUY
XAANVTEQA AUTES TIC EXPAVOELS. And Ty dAAN Theupd, éva dpUpo TEpIEyEl TOAL TEpLO-
06Tepo xelyevo. BNuyxexppéva, anoteleltal and pla ohoxhnpwpévn meptypapy| evog 1
TeplocoTépwy Vepdtomv, Tou unopel va avagépovtor oe empépoug Yéuata. ‘Etor, dev
UTLAPYEL £VOG TEQIOPLOUEVOS dptlUOS Amd EVVOLES TPOC DlA(POpOTOMaT), 6w TNV AVi-
{fnon anoteleoudtwy. Exiong, ot ovtdtnteg npog dagoponoinay punopel vo pny efvat
ouunayel EVVoleg, aAAd Vo TEPIEYOUY UTO-EVVOLES, OTIWS GTO ToEdderyua TwV Eixdvewy

6.1 xat 6.2, Tng Evétntac 6.1.

o Ytouyeia tpog Sapoponoinon. Trodétovye Ue aoPIAeLo OTL Td TEPIOCOTERPA ATOTE-
Aopata avalhTnong Tou ENIoTEEPOYTAL Ano XANEPWUEVES UNYAVES avalhATnong lval oE
xdmoto Padud oyetind ye to avtiototyo epdTua. To neptoodtepa and autd avapévetat
var TELEYouY Xahd dopnuévo xellevo Tou TEpLYpdpel Ye cagrivela Eva 1| TeploodTEpa
YEUATA TOU ATTOVTAL TOU EPWTAUATOS, 0QOU 1) TOLOTNHTA AUTMY TWV ATOTEAECUATWY EYEL
e€axptBwiel and toug unyaviopolg TaEVoUNnomg Twy avTtioToly Ly Unyavey avalftnong.
Ané v dAAn Theupd, o Gy Ohia YENoTOY TEptéyouv TOAD AtyOTeRO Xelevo xat Unopel
va €youv Tohl etepoyevy| totdtnta (Elhedn onueiny otilng, cUVTOPOYRAGIES 1 apYX,
xth.). Enione, peptxd oydho pnopel vo eivor anavtAceC 1 CUVEYEIES TPOTYOUUEV®V

OYONWV.

o '‘Arnodm. Tic neproodtepeg popéc ta anoteréopata avalATnong Teptéyouy TEpLYPAUpES
EVVOLWY Tou oyeTi{ovTat UE Toug Gpoug Tou cpwThUaTos. Amd Ty GAkn mAeupd, TiC
TEPLOGOTEPES POPES Tol oy oM exppdlouy, e BLaopeTixd Podud, andelg xal cuval-

oVAuaTa oyeTxd Ye TIC Tpog oulhTNoT EVVOLES.

o Ovopatixég ovToTNTES. LT0 0eVApLo TwY dplpwv/ayokiny, ot ovouaTixés ovioTNTES
avopévetor va taiouv onuavTins poho. Eivor avapevouevo apxetéc and Tig évvoleg mou
Teptypdpovtar oe £va dplpo vo oyetilovtal Ye pio ) TEPLOGOTEPES OVOPATIXES OVTOTNTES,
xS ETIONG XAt OL YENOTES VO AVUPEPOVTIL GE OVOUATIXES OVTOTNTES, OTAY ) Ohdlouy

€va VépaL.
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6.2.2 Keutrpela dSiapoponoinong

Y1) ouvéyela TEpYpd@oude To %pLThptal Tou 0piloudE Yid BlapopoToiney Gy oMWY YeNoTOY
ot apdpa.

Kewevixd nepleydpevo.

OewpolUE TNV XEWEYIXY) TERLYPAPT| TOU GYOAlOU, ToL eivat T0 Bactxd xpIThpo BlaPopoToMang
0TI TEPIOGOTERPES BOVAELEG OV xaTamidvovTar Ue 1) Stagoponoinot. H onuacta tou xetpévou
ot Sogoponoinoy elvar mpogavic. o xdlde oydhio, xataoxeudlouye 10 Sidvuoua Spwy
(term vector) tou, ye xdde otoryelo tou daviopatog va aviiototyel o xdde Braxpttd bpo
4 7 7 4 4 Ié 7 7 Ié
TOU UTAPYEL OE OMO TO TP XEWEVKDY Tou Teptéyet T dplpa xat to oyohta. H tiur tou xdle
oTotyefou Tou BlavioUATOS UTONOYILETAL XAVOVIXOTOIOVTAG T1 GUYVOTATA TOU AVTIGTOLYOU

4 Z 4 ’ 4 4 4 4
Opou péoa 6To Gy 6A0, Ye Bdon To cUVOAIXG apitpd dpwy Tou Gyohlou.

Yuvaiocnpa.

E&etdCouye to ouvaiotnua tou exppdletar and Toug ypHoteg U€ow TV oyohiwy Touc. Oc-
wpolue 61t 0 ouvalotnua (Vetxd, apvntind R oudétepo) eivan mapdyoviag dagpoponoinong,
oo expedlel TIC ATOYELS TV YENOTOY Tdvw oTa Veata Tou dptpou. Tro authy TNy €évvola,
1 TEAY WYY EVOS GUVOAOU OYOMWY Tou XAADITTOUY BlaPopETIXES DlaBavuioels cUVUCURUATOS
X0, XAUTA TEOTIUNOT), YE OPOLOUOP®YO TEPOTO, EUVOEL TNV ETEQOYEVELX.

Opilouye evvid xhdoeic ouvanoBfpatoc yéoo oto ddotnua [—4, 4], ye —4 va uTodnA-
vet Tohl apvnTixd ouvaioOnua, 4 mohd Yetxd xou 0 oudétepo ouvaicUnua. H mapandve
obpfacn xAnpovoueital and 10 epYUAElo TOU YENOILOTOINGAUE Yiot EEAYWYT CUVAUGUNUATOS
(Sentistrength - [103]). Toapdha autd propel va epappootei onoloodfnote aptdpde and xhd-
oeic/draBaduiceic suvato¥rfpatos, ywplc vo adrdiet 1 hoyix tou xprnplov. Lo xdde aydhio,
opilouye B0 draopeTixolc TpoToUS eEayWYHS CUVALCUARUTOS UG TNV XEWEVIXY TERLYEAUPY

TOV!

e Méyioto/ehdyioto cuvaicOnua. EZetdlouvpe cuvohxd 1o xeiuevo tou oyohiov.

And autéd e€dyoude To YEYIOTO YETXO XAl TO ENAYIOTO AEYNTIXO CUVAlCUNUAL.

e Méco cuvaicinua. EZetdlovue xdide npdtacy tou oyokiov Eeywpiotd, e€dyovtag
TIC avtioTotyeg TIES VETINol xal apvnTIX0) GUVALGYAUATOS. 3T1) CUVEYEL, TAPYOUUE

4 14 7. 7, / e e 7
T péon Tt Vetinod xon apvnTixol cuvatoURUATOS Tvw OTIC TEOTAOELS Tou G)OAlou.

H egaywyt ouvarodiuatog PaciCetal o ouyxexppéveg Aé€elg mou evioniCoviar 010 xef-
HEVO ot avTiTpoowrebouy VeTind ¥ apvntixd ouvaiotnua. Ilpoteivouue toug mapandve 8Go
BLapopeT0Ug TpoToUS e€aYWY NS oUVAICURUATOS, ETOL OOTE VoL UTOPOUUE VAL oVOLY VpIGOUUE
drapopeTinég delc Tou exppalouevou ouvatohuatog. Io nupdderyua, éva oyoho unogel vo
TEPLEYEL UOVO plar TpoTaoT Ue TohG VeTind cuvalolnua oyetilouevo ue éva Véua tou dpdpou.

Ané v A1 Thevpd, 1o uTOAOITO GYOMO UTopEl Vo Elvat GUVOAIXE apYNTIX TPOE TO GUVOLO
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Tou dplpou. Me 1 Bidxplon mou TEOTEIVOUUE, UTOPOVUE Vo EVIOTIGOUUE auTY TN lapopd,
wéow g eaywyrc uéoou ouvatoBiuatos.

Agot npaypatonomiel 1 e€aywyr cuvanctipatog, yio xdle oyoho xataoxevdlovue dbo
Sraviopota HeYEDoUC EVVIA YAUpAXTNEIOTIXWY, OTOU TO XAVE YAPAXTNEIOTIXG aVTIOTOLYEl OF
wla Boduida cuvatefuatog. Kade yopaxtneiotind unopet va mdpet iy 1 % 0, avdhoyo ue

T0 av To aviioTotyo cuvaicUnua €yel eviomotel X Oyt

Ovopatixéc oviotnTeg.

E&etalouye TI¢ OVOUATIXEG OVTOTNTES OV UTAPYOLY GTO XEUEVO TOU GpUpou ol TwV GYOhi-
ov. Zeywpllouue tpeic xatnyoples: Hpdowna, Opyaviouoic xar Tonodesiec. Ocwpolye Tig
OVOUOTIXEC OVTIOTNTES ONUAVTIXES VI TN DlpopoToinaT, Aol TOAES GOopEc Ta ELONTEOY pa-
pxd dpvpa meptoTpépovTal Yhpw and autés. Axdua xar dtav éva dpdpo agpopd TepIoTATIXG
1 xaTHoTdoels, ouvhideg euniéxovtal npéowna 1 Tonoveoieg. Me dedoyévo autd, eivar or-
HoVTIXO €val BIpopoTOMUEVO GUVORO Gy oMWY Vo Tepthapfdver 660 To BUVATOV TEQIOGOTERES
OLOPOPETINES OVOUATIXES OVTOTNTES.

Do xdde plo and Tic TpElC TAUPATAVE XATNYOPiES OVOUATIXOY OVTOTATOY, 0pllouye Eeyw-
PLOTA BIAVOCUATI YALAXTNEIOTIXWY, UE XA¥E yopaxTnetoTind vo aviioToyel o ulo dtaxprt
ovopatixy ovtétnta nou eyet Peedel ato dpdpo 1 ota oyoid tou. T xdde oydhio, ot Tipég
TOU XAVE YALAXTNPIOTIXO0) TOU BLAVICPATOS EIVAL Ol GUYVOTNTES TWV AVTIGTOIY MY OVOUATIXGD-
v ovioThtwy péoa oc autd. Emmiéov, ewpolue éva ouvadpolotind Sidvuoua Tou mepLéyet
OAEC TIC OVOPATIXES OVTOTNTEG, and OAEG TIC XATNYOPIES, WS yapaxTnploTixd. 'Etot, cuvo-
Axd, opilouye T€c0Epa BLAVOOUATO TOU AVTITPOCWTEVOLY TIS OVOUATIXEC OVTIOTNTES Yo xdUE

o) Ohlo.

SYuvaicnua YOpw And OVORATIXEG OVTOTNTEG.

E¢etalouye 1o ouvaloUnpa mou evtoniletanr xovid oe ovopatixés oviotnreg. o xdde o-
4 4 4 4 7 4 7 4 4 Ié
vopotixy) ovtotnTa Yewpolpe €va mapdiupo £5 A&ewv Yipw and authv xat eEdyoupe To
ouvaicUnua WoVo Yoo T oLYXEXPIUEVY TeptoyY). Xxomog elvan 1 exhéntuvor NG eEaymYng
OLYAGUAPATOS, EMXEVIPWVOVTASC OTIC OVOUATIXES OVIOTNTES, Ol ONOIEC avouéveTal va efvat

TO OMUAVTIXES ATO TOUG UTOAOITOUG OPOUS TOU XEWWEVOU Tou Gy Ohiou.
Y1n ouvéyeta, VewpolUe TO BIAVUGUA OVOPATIXGY OVIOTHTLY Xdl, ENEXTEiVOVTAS TO, Opi-
Coupe éva véo Brdvuopa mou ot Véon xA¥e YopaxTnetoTixol ovopaTixic ovtotntas Yewpel

e I Z e 7 4
EVVIA yopaxTneoTxd, €va Yo xdde Paduida cuvaicifpatog.

ITolétnta ypapnc oxohiov.

Ocwpolye 611 1 TodTNTA Ypaphc oyohiou eivar Tapdyoviag dtagoponoinong, agol exppdlet
4 4 7 r 2 /4 4 7 4 4
TNV xaToahnnTéTRTA TOL (Blou Tou oyohiou. ‘Etot, elvon onuaviid éva ghvoro and oydhia
va nepthapfdvet Stapopetind enineda notdtntog. H xatadnntdtnta evog xetwévou exppdletar
wEow plog Paduordynong mou npoxiintel and avtioTtoryn @épuovia Tou AauBdvel unéYn nolo-

I I 4 4 4 4 4 ’ N 2
TIXA YOpaXTNEIOTING EVOS XEWEVOU, OIS PNxog AéZewy xat mpotdoewy. H mo dradedouévn
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and autée Tic pbppovlec eivar 1) Flesch Reading Ease Score!, 1 onofa cuvdudler péoo aprdpé
?, 7 4 4 4 4 e 7 4 4
oUAAAPOY avd hEEY xat uéoo urxog tpdtacng Yo va topdyet pior Baduoloyio xataAnnToTnTAS.
Yuyxexpéva, nopdyet éva oxop oto didotnua [0, 100], pe udhnidtepes tiuée va unodexviouy
guxoAOTEPY Xelueva. Ye autd To drdotnua optlovye entd xhdoelg avayvwootntag. o xdde
oyoho egapudlovpe TN pdppouha xat avadETourE Piot XAJoT AVAYVOOIOTNTAS O AUTo. X1
ouVEYEL, XATAOXEVACOUPE EVal BIAVUOUA ENTY YapaxTnEIoTX®Y xat avodétoupe w1 oto
YAPUXTNPIOTIXG TOU AVTITPOCWTEVEL TNY OVAYVOGIUOTATA Tou oyohiou xat 0 ota undhoina

YAQUXTNRIOTIXG.

JuvadpoloTiny moloTNTA YeAPNG oY oAiou.

Oewpolue xdie oy OMO YEHoTr EeYWEIoTA Xt EEQYOVUE TO AVTIGTOLYO OXOP XATAANTTOTNTAS.
Y ouvéyela, Talpvoulue To PEGO OpO XATUANTTOTNTOS Yo Oha Tor oy oM, Yoo Tov xdie
xenot, xat yapaxtneiCouge xdde oydho Tou YPHOTY UE TO TUPATAVEL WEGO OXO0p XUl TO

avTioTolY O BIAVUOUO XATAANTTOTNTIG.

6.2.3 Epunveia TV oLUVAETACEOV-0TOY®Y %ot aAyopLtipol Stapoporoinong

Hoapaxdtw meprypdpouue Toug téooepic euploTxols alybprduoug dlagoponoinong mou ulo-
TOICAUE OTNY TpEYouvod dovAeld. Amd autols, TEEIC £Y0UV TAPOUCIAOTEL GE TEOTYOUUEVT,
epyaoia [96] (MAXSUM1, MAXMIN, MONO-OBJECTIVE), evé o tétaptog eivat yia mo-
palhay? dmhnotou akyoplipou Tou mpoteivouye, 1 onola uhonotet T hoyixr; Maz-Sum.

H loywr) g ouvdptnong otéyou Maz-Sum eivon 1) geyiotonoinoyn 6hwyv Ty avd dUo
AnooTACEWY UETAE) OAWY TwY oTolYEiwY Tou dapoponotnuévou cuvdhou S. Ot Adydprduot
3 xat 4 6ivouy 800 TpooeYYIoTIXEC ADOEIC YL TNV TORATAVEL GUVAPTNOY GTOYO.

O Alyébpriuoc 3 napovoidletan oto [96]. O akydprduos, oe xdie Brua, eletdler Tic avd
0V0 anootdoelg PeTalld Twv utodhglwy ototyeinwy xo emAéyel o (ebyog YE TN UEYUALTERT
petall Tou andeTAa), ElodyovTag To aviioTolya 500 oTotyEld GTO DAPOPOTOMNUEVO GHYONO
S. Anhadt, o ahyopripog yweilet o 0UVOAO TwV GTotyElWY OE drapoponotnuéva xat uTodnpLa

Ol TEAUYUATOTOLEL TouC UTOAOYIoUOUC Tou, ot xdde BAud, Lovo ue Bdon ta vnodhoia oToryela.
? ?

Algorithm 3 Produce diverse set of comments with MAXSUM1
Input: Set of candidate comments T, size of diverse set k

Output: Set of diverse comments S
S=0
fori=1—|%] do
Find (u,v) = argmaz, yerd(z,y)
Set S =S U{u,v}
Set T' =T\ {u,v}
end for

If k£ is odd, add an arbitrary document to s

"http:/ /www.readabilityformulas.com/flesch-reading-ease-readability-formula.php
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Yy tpé€yovca epyaocio, vAomololye, eniong, Tov alyoderduo 4 yia vo tpoceyyloouue
ouvdptnon otdyo Maz-Sum. Xnueidvoupe 6Tt TapaAlayé TNS YEVIXNG AoYixng Tou akyo-
oiduou unopei va éyouv mpotadel xou oe dhhec dovhetée, yia napdderypa oto [97]. Mapdha
oUTd, Umopel Vo UTAEYOUV DLQORES oTNY dpylxonoinom tou akyoplluou, xadwg xar oTov
axpiBr, oplopd e Guvdptnone andetacTc - opotdtntac (distance-similarity function). O
ouyxexptuévog akydprduog apyixomotel To Blapopononuévo olVolo anoTeEAEoUdTwY S €16d-
YOVTOG OTNV 0pyT TO UTOYNQPIO OYONO UE TN PEYAAVTEQT XEWUEVIXT OUOLOTNTA UE TO dpldpo.
Y1n ouvéyeta, o xdde Priua, extAEYel 10 UTOYNPIO OYONO UE TNV UEYAADTERT ATOCTACT) AT
10 xevTpoeldée (centroid) tou cuvbéhou S, dnhady to unodhplo Gydho Tou yeyioTonotel Ty

axohouvln nocdHTNTA:

d(u, §) = ’; S d(u, ) (6.1)

z€S
Av xat o alydpripog otoyelel oty yeytotonoinoy e Blag cuvdptnong atéyou, N xOpta dta-
9opd Tou e Tov ahyopriuo 3 eivon Ott, ot xdvVe Priua, e€etdlet anootdoelg peTall unodnpiwy

xat RON EMAEYUEVWY GYOMWY.

Algorithm 4 Produce diverse set of comments with MAXSUM?2
Input: Set of candidate comments T, size of diverse set k

Output: Set of diverse comments S
S=10
Find the most relevant comment u and set S = {u}
For any = € T'\ S, define dyrax(x,S) = d(z, cs) where ¢s the centroid of the comments
contained in S
while |S| < k do
FIND u = argmax erdyax(z,S)

Set S =S U{u}
Set T =T\ {u}
Update c;

end while

Emdemvioupe pe ypapixd tpémo tn Aoyixt 1wy 800 akyopliuwy otny Exdva 6.3. Eotw
N yevixn) nepintwor omou €vag apduds oyohiny €yel 1on emheyel xot eloayvel 6To Blao-
ponotnuévo otvoho S (emheypéva oydha). To umodrgia oydha avanapioTavTal wE XEVOL
x0xhot, eved o HON emheyuéva wg yeoupooxiaouévor xbxhot. O Akydprduog MAXSUMI
VYo eletdoel Oheg TIC avd dV0O ATOGTACES PETOED TV UTOPHPIWY GYOM®Y xor Yo eMAEEEL
T oyoha C xor F, nou elvar ta mo andpaxpa uetalld toug. O Akyoépriuoc MAXSUM2
Vo ouyxpiver 6ha to uodhgLa oydhio pe to oydio A (xevipoedéc tou cuvdhou S) xat Ya
emAéEel To o andpaxpo unodhplo, dniadh to F. Xnucidvouue 6T, 010 enduevo By, To
xEVTROEISES Tou S enavunohoyiletal, OnOTE Ol ATOCTACES TV LTOYNPIWY GYOoMwY and To
VEO UEVTPOELDES A" Yo oA &Eouy.

H hoywery tng ouvdptnone Max-Min eivar 1 peyiotonoinen e andéotaong HETald Twv
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® sclected comment
@ diversified set's centroid
candidate comment

[MAXSUMI IIMAXSUM?2]|

=

Yyfua 6.3: Alybprduot dragoponoinong 3 xat 4

/I

000 MO XOVTWVOV oNuelwy Yéoa GTO DaPopoTomnuévo, TeAixd abvolo oyohiwy S. Tékog,
1 ouvdptnon otéyoc Mono-objective otoyeler oty TautdypovVY HEYIGTOTOMON T6GO TNg
oporbtnrac evée ototyeiou pe 1o Paotxd népo (oydhio pe dpdpo), 6oo xo e ARGOTAONS
HETAED TV OTOLYEIWV-OYON®Y.

O Alydprdpoc 5 mpooeyyiler tn ouvdptnon otdyo Max-Min. O alybpripoc (mov napou-
odotnxe oto [96]) apyrxonotel To Sagoponotuévo chvoho dnwe axpBne xat o Alydpriuog
3. Y11 ouvéyela, oe xdie Bra, Yo xdde vroPhglo oydho, Beloxet 10 x0vTvOTERO TOL GY6-
Mo and 1o obvoro S xat unohoy(letl Ty andotact| Toug dyrrn. To vnohglo oydhio pe
wéytotn andotaoy dyrry ETAEYETUL Vi EI00YWYH 6T0 S. NNUEOVOUYE OTL, TNV LAoToinoy

pog, ahhdZaue tn dradixacia apyixonoinong, 1ot wote vo tautiletar Ye Tov akydprdpo 2.

Algorithm 5 Produce diverse set of comments with MAXMIN
Input: Set of candidate comments T, size of diverse set k

Output: Set of diverse comments S
S=10
Find the most relevant comment u and set S = {u}
For any x € T'\ S, define dprn(x,S) = mingcg d(x, u)
while |S| < k do
FIND u = argmazzerdyin(z, S)

Set S =SU{u}
Set T'=T\ {u}
end while

Téhog, o Ahydpripoc 6 npooeyyilet tn ouvdptnon otdyo Mono-Objective. O alyoprd-
KOG, XATd TNV apytxonoinot, utohoy(let éva oxop anbéotaong Yo xdve unodhpro oyoio. To
oxop autd otaduilel TNy oyoldTNTA TOU Gy ohiou e To dpdpo xat TV an6oTACY TOU ATd OAa
o umohotna oyoha. Ta mapandve oxop uévouv otadepd xatd TNy undhotny dladixacia Tou
ahyopiduou. Xtn cuvéyela, oe xdve Brua, eTAEYETUL TPOS EICAYWYT 6T0 S TO oY OMO UE TO
HEYAAUTERO OXOQ.

H hoyuer tov Akyopiduwy 5 xow 6 gaivetar otny Ewxdva 6.4. O MAXMIN do e&etdoet,
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Algorithm 6 Produce diverse set of comments with MONO-OBJECTIVE
Input: Set of candidate comments T, size of diverse set k

Output: Set of diverse comments S
S=10
for each z; € T do
Calculate d(z;) = w(x;) + ITl%l > ver A4, v)
end for
while |S| < k do

Find the candidate comment u = argmaxd(x;)

Set S = SU{u}
Set T' =T\ {u}
end while

oe x&¥e Prua, Oheg T avd B00 anOoTACES YETUED TV UTOYNQILY XAl TWY ETAEYREVWY
oyohiwy. Xtn ouvéyela, Yo emthé€el 10 B g 10 oyOMO UE TNV YEYIOTN EAAYIOTY ATOOTICT
and xdmoto emAeypévo oydho, Tpog elaywYr oTo S. Xnueidvouue 6Tt o xdie enduevo
Briua, OAeg Ol ATOGTACEIS TRENEL VAL ENAVUTOAOYLOTONY, ool €va VEo Gy OMO ELGEQPYETAL OTO
S. O MONO-OBJECTIVE o unoloyloel, xatd tnv apyixonoinocy, éva oxop Yo xdve
unodngto oyoho xat, énetta, Vo apyioel va elodyet oydha oto S, Bactlduevos ota apyIxde
uToAOYIOUEVAL OX0p. TNV TeplnTtwon uag, to oyoho C Ju elvar 10 Tp®To TPoOg E1oayWYY,

7, 2 2 4 4 4 4 7 4 ¢ 4 4
xo00¢ efvar mpoavég OTL Eyel Tn uéytotn péorn andotaot and ha To dhAa uToripla oy AL

® sclected comment
@ diversified set's centroid
candidate comment

[MAXMIN | MONO |

AN

—

Eyfua 6.4: Ahybprduot dragopornoinong 5 xat 6

To nopandve Tapadelypoto xaTAdEUYHOUY 6Tt SLa@OopETIXES UEVOBOL UTOPE! VoL ETLPEQOLY
OlotpopeTIXd TENIXA anoTeAEoUATA, ONAADT BLAQOPETIXA GUVOAX DLAQPOPOTOINUEVWY ATOTENE-
oudtwy. Mia dAAn onuavtix napatipnon eivor 611 ot akydprdpor MAXSUM2 xar MAXMIN
emavunohoy(louy anootdoeig UeTall uTonpLwy xor O ETAEYUEVWY oyohinwy oe xdde Briua.
O MAXSUM]1 enione enavunoloyilet anootdoels, aAld povo petald unodhigiwy ototyeiwy
xat 0 MONO-OBJECTIVE Swatnpel xou yenollonolel T1g apyixd UTOMOYIOUEVES ATOOTATELS.

Mot autd 10 AOYO, TEPIUEVOUUE VO UTIAEYOLY DLUPOpEC OTNY ATOTEAESUOTIXOTNTA, OTay Vo
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ouyxptdolv petall toug ot akydpriyor.
210 OUVEYELL, TIEPLYPAPOUYE TIC TUVIPTHOEIC ATOOTACEWY TOU EQUpUOLovTaL and ToV xdle

ahyopriyo.

6.2.4 XuvapTNoEl ANOCTACEWY

Yy Evotnra 6.2.2 neprypdgrnxay ot vhonotioslg TV xpitnpiny diagopononong, uéow dta-
VUOUBTWY YAPUXTNPIOTIXOY TOU AVTITPOCWTEVOUY DLAQORES EXPAVOELS TV oY oMwy. Ot aA-
yopripor dragoponoinong yenotwonooly autd to dtaviouata yia va unoloyilouv oe xdie
Briua éva adtpototixd oxop dragoponoinong yia xdve oydho. Autd 1o oxop, o1r ouvEyELa,
otadpileTan Ye TO %0p OPOLOTNTAUC TOU Oy OAiou e To dplpo Yo va Topaydyet éva TEALXO
ox0p, and to onolo xavopiletar 1 eXLAOYT) TOU EXOPEVOL GYOMOU-ATOTEAEGUATOS.
ITpoxetpévou va napdyoude oxop dlagoponolnong, mpeEnel va opilovue uio cuvdptnomn 1
omnofa VYo petpder v andotaon yetall 800 otoyeinv (oyohiwy). Tiodetolbye v evpéwe
YENOLHOTOLOVUEVY, GUVAETNOY OUOLOTNTAC GUVTUTOVOL (cosine similarity function) xat opi-
Coupe 10 oxop dlagoponoinone petald 800 otolyelwy, u, v, w¢ mpog uio dldotaon-xpLthplo

dtapoponoinong ¢, »g e€NG:

di(u,v) =1 — cos;(u,v)

6mou cos(u, v) elvar xavovixonomuévo oto ddotnua [0, 1]. Enueidvouye bt 1 xavovixonoino
4 7 4 4 ’ 4 7 4 4
yiveton 070 eninedo tou xdve xprtnplou Eeywpetotd. Anhady), umoroyilovue 0 uéylotn T
TOU UnOopEL VoL TAPEL XATOI0 GYOMO EVOC GUYXEXPILEVOL XPITNElou Xt BlalpoyE Tol avTioToLy o
OX0p TWY UTOAOIT®Y oy Ohiwy ue auto, yia xdde xpithipto Eeywetotd.
[Mapdha autd, 1 etepoyEveto UETOED TwY Gy oMWY Bev elvat 0 wbvog 0Téy0g: T oy Ohta Yot
Z z Z I 4 I 7 r 4
mpénel va ebvat, emimiéoy, ot xdmoto Padud oyetind pe 1o dpdpo. Eror, 1o 1ehind oxop Yo
xdde vroPhglo oydhto eivar to otadulouévo ddpoloua Tou GUYOAIXOD OoX0p BlaPopOTOMaNC
TOU X0l TOU 0X0p OUOtOTNTAS Tou e 1o dpipo. Opilouye T0 Gx0p OPOLOTHTAS EVOS TYOMOU
u e éva dpdpo A, eqopudloviag AL TN GUVEETNOT GUVNLTOVOU GTA BlaVOGUAT GpwY TOU

Gptpou xou Tou Gy ohiou:

r(u, A) = cos(u, A)

EnUELOVOUPE 6TL Xou aUTO TO oX0p Xavovixonoteitar o1o Sdotnua [0, 1].

Avdhoya pe tov ahyoprdpo Sagoponoinors nou epapudleto oplloupe téooeplc TONOUS
TOU TAPAYOUV TO TENXO ox0p Yl %30 unodnplo oyOMo U, TEOXEWEVOU Vo ETIAEYEL Yia
eloaywY " 610 Slapoponotnuévo unoalbvoro S, boov agopd éva dpdpo A 1o onolo €yet apyixnd

atvoho unoPfprwy oyokiny T

4
scorepraxsum(u,v, A) = (1 —w)- r(u, A) ;T(U’ A) + w- Z Ai- di(u,v)
=1

6mou (u,v) elvon éva Lebyog oyohiny, agol autds o ahybpriuoc eZetdlet Levyn oyohiwy npog

eloayoyy, ¢ eivar 1 didotaor-xprtipto dtagoponoinong, we0, 1] eivar to Bdpog Tou GUYOMXOD
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o%0p dlapoporoneTc, EVavTl Tou 6xop ogodTnTac U To Gpdpo xat \iel0, 1] eivor 1o Bdpoc

xdde empépoug axop Sapoporoinomng, ue Z?:l Ai =1,

4
SCOT’S}WAXSUMQ(U, A) = (1 — w)- r(u, A) =+ w- Z pYE dl(u, CZ)
=1

6mou C; elval To XEVTPOEIBES TOU TREYOVTOS DIAPOPOTIOMNUEVOU GUVOROU GGOV APopd TN BLd-

0TaoT) BLUPOPOTOINCTNC .

4

scorepaxmin(u, A) = (1 —w)-r(u, A) + w- Z i+ d;i(u, min vyy,)
i=1

60U Min vy, efvat 10 oy 6o and 10 TEEYOV BIAPOLOTOMUEVO GUVOAD UE T1) UXPOTEQRT] ATOGTACT

4 4 4
and 1o unonPlo oYONO U.

4
1
scorepono(u, A) = (1 —w)-r(u, A) + w- E i+ =1 g d(u,v)
1=1 vel

6.3 Ilepiypagn cvotRuatog

Ye authy TNV eVOTNTA BIVOUUE XATOLES TEYVIXEC AETTOUERELS TOU GUGTAUATOS DIUPOPOTOIMaTS
TOU VAOTIOLACUPE XAl TEQLYPAPOVUE GUVOTITIXG TY) AELTOURYIXOTNTO TNS YPAPIXAS DIETPAVELOS
TOU €pYUAEIOU.

Awnpotye 0 Sdtxacio g dagoponoinong oe 6Vo otdda: Ilpoenegepyacio xor E-
xtéheor, dugopornoinone. H mpoenelepyaoio nepthouBdver 10 xatéBacuo €10N0E0YEAUPIXWY
Gedpwv xat Twy avtiotoiywy oyokinv, Ty enelepyaoio/avdiuor Toug wote va e&aydoly ta
BLoVOOUOTA YUEAXTNRICTIXMY TOVY XELTNRlwY BlopopoToinong, ahhd xot To SlavioUaTo 6pwY
Yoo Yétenon e opotdtnTag oy ohinv-dolpny xal Ty atodfxeuor Toug otn Bdorn Tou ou-
othuatoc. H @dorn extéheone tne dragpoponoinong nepthapPdvet 1o 1pe€luo twv alyopliuwy
dtaoponoinong ndve ota tapayuéva dtaviouata yopaxtnetotixwy. ‘Oka to dedouéva, mpty
xot petd v enelepyaocio, anodnxeboviar oe pla oyeotaxy| Baon (MySQL), to oyfua tne
omofag qaivetar otov Iivaxa 6.1.

H egapuoyr vhonoteitar o yAwooo Java. Ta dedoyéva mou yenotponormidnxay npofhioy
and ) Otadxtuaxy oehida e epnuepidac NY Times, yenotponotdvrag to avtiotorya APIs.
T Ty e€aywyh ouvatcVAuatoc and 1o oyéha yenotponothdnxe 1o epyaheio SentiStrength?
([103]), eve> yia v eZaywYh ovouatx®y ovtothtwy to epyaieio Stanford Named Entity
Recognizer® ([102]).

H Eméva 6.5 napouotdlet pio oddvn e vAoTOmMUEVNS eQoproyhc. 110 Tave Wépog Tng
Yoapuxnc demtpdvetac «Article Searchy o ypfotne unopel vo emthéZet €var dpvpo xat vor Bet
6 ) Sdéoun yia autd TAnpogopio (titho, nepindm, oot napdypapo). Agol enheyel

éva dpdpo, Ta oyohd Tou eupaviCovial oTo xdtw pépog Tng 0¥oVNE, Tagvounuéva avaAoya

http://sentistrength.wlv.ac.uk/
3http://nlp.stanford.edu/software/ CRF-NER.shtml
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Table name Description

article_data Stores the text and metadata of the articles

comment_data Stores the text and metadata of the comments

article_.comments_dterms | Stores the distinct terms per article and its respective comments

and the respective term frequencies for the article

comments_dterms Stores term frequencies for the comments

article_cosine_vector Stores the normalized term frequency vectors of the articles

comments_cosine_vector | Stores all diversification criteria in the form of feature vectors

per comment

user_com_quality Stores the user aggregated feature vector for the Aggregate

Comment Writing Quality criterion

ivaxag 6.1: Xyua Bdong

B - sEm

Eval case

Articls Search (1035)

Article Abstract

Joe Nocera Op-Ed clumn argues that Department: of Energy program, which offers federally quarartesd loans to aktemative energy companies, has done more good than bad, despi
te criicism over funding of Solynd, solsr sneray company that men barkrupt; notes that Federal government, not the private sector, s wiling to invest in alternative eneraies duri
ng difficult financial times (M)

Select Article | OP-ED COLUMNIST; Hooray For Federal Loans! (2470 v

Artile Lead Paragraph Article Text

Inthe firestorm ver Solyndra, three main criticisms have emerged. The first is that Solyndra wasn't ready for prime time and that the Department of Energy, which gave it a $535 mil

Solyndra he d litical Firest bt the it t the e
A e el i lion Federally guarantesd loan, should have known as muth, The second is that Solyndra used poltical influsnce ko land 2 loan that was destined to blow up. And the

art of the case does the country a lok of good.

Cornments (100) (Articls id:2470)

commentld sim with drticle canmentBody

00027 0.3016436734274527 “Today, The Republican-lsd Energy and Coumerce Committas is investiyating Solyndra, forsing its exscutives ©o taks the Fifth dusnduenc...|
00019 0.2671351006761108 0K The government wasn't playing the role of UC but the role of bamker. Do we meed the government as a bamker! The

o00se 0.2613570505134222 Think the private sester got Ausrican astronawss to the moon! Is was the specially creaved governuent agency DARPA (De

60075 0.25566205054364334 Wnile T wish that the government had vected Solyndra bevter before investing, T am glad to see Chat we are investing in new technologi
00025 0.2568561270312832 ez, "Hooray!® for faderal loams bur "Bo ignoring The signs of & coupany in financial vrouble. wasn't the act of Lending t...
60030 0.2453561305672215 To those critical of supporting alcernative energy sources, even at a cost of subsidy, posit chis: We will rum out of cheap oil, and ___
00028 0.24364360380095576 "Yes, there are & few e-mails from insids She govermuent that gmestioned the loan guarances. And, ves, Solyndra hired 867 shocker! &7 |

Diverse Comments
diversification algorithm: | MaxSumWibi v

cammentid ak commentBody

& D000 Enye pic. on is surely to =, Famm o

4 00006 Funny thing about your "shining example" of First Solar; as soon as their loans were approved, they sold-off each of their "pending" projects.

i Fo007 Shosking! That rep Ticieialng ohis. TR e BeETS et Taing ot GiE

g 0008

i Fo008 7

i 0010 Chine has put 30 billis. .

= Goo1L Gos, vou wiccea the real icewe. The fack F.0. revards his convributers,is the icews ost O we ars concerned vith. Crony Gapivalicu av its werst. v
—— —— — s — o

Yyfue 6.5: Toagixd neptBdilov eqgapuoyng

we Tig emhoyég Tou yeRotn. Ntnv nepoyr «Commentsy tapoustdletar 10 GUVOAO TV G)O-
NMwv, tavounuéva avd nuepounvio. Xtnv neptoyr, «Diverse Commentsy, napouotdletar éva
UTOGUVORO BLOPOPOTIONUEVWY TYOM®Y, BIAPORETING, AVAROY A UE TNV ETAOYT TOU akyoplduou

X0 TV XpLTNplwy Tou €yve and To yehoty.

6.4 Ilepapotinr aglohdynon

6.4.1 Xvyxpwopeveg pédodol

e authy Ty Vot Ta Topouatdlovue piot avahuTixr agloAdY oY TV ahyopllumy xal TwV Xpl-

melwv Tou Teptypdpnxay nponyouuéves. Q¢ Bacxd uédodo mpog olyxplon ue tig pedddoug
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woc Yewpolue v agelh) (av xou xadiepwpévn 0To Geviplo T dlapopornoinone anotele-
oudtov avalhtnorne) pédodo Content Diversity - CONTENTDIV , 1 onofo Stagopornotel to
oy oAl YenoTeY Pactlopevn povVo 6To XeIThElo TS Xepevixrc ogotdtntag. Ot undhotneg pédo-
Dot elval XATOIES AVTITPOCWTEVTIXES TopahAaYES TNE UEVOBOU Hog, 600V aQopd GTA XPLTHPIA

drapopornoinane mou cuvdudalouv. Ot cuyxptvopeves pédodol TepypdpovTaL TUPAUXATE:

o Kewevixy Swagpoponoinon - CONTENTDIV. H Bacixr) yédodog abyxplong mou

eQopuolet Blapopomoinoy HOVO TV OTO XEWEVIXG TEPLEYOUEVO.

o Awxgpoponoinon cuvaucinuatog - SENTIDIV. H nopahhayr nou dragoponotel

HOVO TV 610 avaryvopllouevo cuvaicdnuo Ty oyohiwy.

o Awxgpopornoinoy ovopatixwy oviottey - NEDIV. H napaihayy nou diagopo-

Totel p6vVo TAVL OTIg avay VepI{OUEVES OVORATIXES OVTOTNTEC.

o Atpopornoinomn cuvacUrpuatos ovopatixmy oviot|toy - NESENTIDIV. 0
nopaAlay ) mou dlagoponotel Tdvw 6To cuvaicinua mou avayvepiletau Yipw and Tic

avay VoRILOUEVES OVOUATIXES OVTOTNTES TOU Gy Ohiov.

o YBewdixy] dtapoponoinon - SEMIHYBRID. H noapalloyt| nou diapoponotel guv-
duACovTag ToL XPLTHPIAL TG XEWEVIXHAC OUOLOTNTAC, TOU GUVALGUTUATOC XOU TV OVOUITI-

XDV OVIOTATOY, OTWS TAPOLCLAOTAXE oTNY Py pac douketa, oto [106].

o Extetapévn uPedwxn diagpoponoinon - HYBRID. H napallayr tou dagoponotel

ouYdLALOVTAG OAA TPOTEIVOUEVA XPLTTRLAL.

Kdaie pla and 11¢ mapandve uedddoug ouvdudotnxe Ue xadévay and Toug TEGOERLS AAYO-
elduoug dragoponoinong mou napovctdotnxay otny Evétnta 6.2.3: MAXSUMI1, MAXSUM?2,
MAXMIN xoaw MONO-OBJECTIVE. Y¥nueidvouye €06 611, oTic wetddoug nou auvdialay
XpITHpLA, To OX0p TV EMUEPOLS xpltnpiny otaduilovtay 1oodivapa kote vo napaydel o
TENXG OX0p Blaopomoinong.

Emuniéoyv, yia dheg tic pedodoug Vétouue éva otadepd Bdpog w = 0.7 Yy 10 6x0p dia-
gopomoinone xar avtiotorya Bdpoc (1 —w) = 0.3 yio 10 oxop opordntac e 1o dpdpo. Me
auTOV TOV TPOTO VEAOLUE VoL EEATQPANGOVUE Uiol ETOEXT) XEWWEVIXT OUOLOTNTA TWVY BLUPOPOTOL-
NUEvey oy ooy ye to dpipo, 1 onola Ya Borloloe va eZahetpdoiv axpaio/doyeta oydha.
Mapdha autd, Yétoupe 0 Papdtnta Tng dragoponolnone urepdinidota and T Poapdtnta g
opoloTNTaG PE TO dplpo, €TOL OOTE TO GXOP OUOLOTNTAG VO UNY EMNEEALEL XATAAUTIXA TNV

ENLAOYT| ETEQOYEV®Y GYOMWVY.

6.4.2 X0Ovolo dedopévwy aglohdynong

INo ty a&lohdynor napaydyaue €vo 6UVOAO EWONOEOYRPAPIUOY dplpwY Xul TV AVTIGTOIY WY

oyohlwv yenotodv and v epnuepida New York Times. H Sradixtuony éxdoon tng epnuepidac
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npocwépet éva xahd opyaveuévo API yia tnv avdxtnon dedpev? xar oyoriwv (The Com-
munity API?). Kéde dpdpo/oybiio cuvodeletar and ta petadedouéva 10U, dnwg nuepounvia,
Yegatiny xatnyoplonoinoy, yeHotng, xTh.

I va ouyxevipooouvye pio enapxt] toodtnta dplpwy, xatefdoaue dpdpa uéow tou API,
xenotponowdvtag tn AEn-xAetd! «financialy. Auty 7 Sradixacio pag enéotpede 2800 dpdpa,
yio o onofo e€etdoape av undpyouv oydita. Tehixd avactpape 1935 dpldpo e éva ohvoro
293303 oyohiwy, To omoio divet €éva yeco Adyo 152 oyoMwv avd dpipo. Xnuetdvoupe Ot
agot (o) 1 MEN-xherdi mou yenorponomooue elvan apxetd yevoer xar (B) avalnteitar xat 6to0
xelpevo twv dplpwv, To encotpouuévo alvolo dplpwy dev meplopiletar povo o€ orxovouIxd
Gpdpa, OVTOG APXETA YEVIXO OOTE Vo TEQLEYEL Xt Ghheg VepaTixég Teployée, OTwe ToMTIXY,

ENLYEIPNOELS, XTA.

6.4.3 MeOodohoyia aZloAdYNoNG Xl RETEIXES

H agiohdynorn mpayuatonoidnxe wg e€rc: EmiéCape tuyala 10 dodpa xat 10 oUvoro twy
oyohiwv yia 1o xadéva. I xdlde pla and Tic €€ mapariayéc TOU TOROUCIAGTAXAY GTNY
Evétnta 6.4.1, emiotpégoupe éva ohvolo and 10 dragoponotnuéva oydha. Kdde pla and Tic
TopaAAayES egapuoletat o xd¥e Evay and Toug Téooeptg aAYopitpous, XAt Tou XATaAAYEL
o€ 24 ouvduaopols Tpog aZloAGY o).

H a€iohdynon oto oevdptd pog Baciletar otny évvola Twv povadny Thnpogopiog, 1 otola
rapouotdletat oto [95]. Xe exeivo to oevdpro (Sragoponoinon anoteheopdtwy avalitnonc), ot
HOVAOES PTopEel Vo efvall BIAPORETINES UTAVTAOELS EVOS EPWTHUATOS - EQWTNONG, 1) DIUPOPETINES
expvoelc VePdTwY/EVVoldY ToL AVTIOTOL0UY 6TOUC 6oL TOU EpWTAUATOS. XT0 O1xd pog
OEVAPLO, TNG DlapopoToinomg oy oMy, TpocupuélouUE TOV OpIOUS TV HOVABLY TANEOpopiag:
Optopde 6.3 (Movdda mAnpogoping). Movdda mAnpogopias eivar kdde évvowa 1) Jepa-
k1) katnyopla 17 vnokatnyopia mov oyetiletar pe to kupiws dplpo 1 kdde oyetiki dmo-
bn/ovvaioOnua 1 enéxtaon twv tapandvo evvoidy kar katnyopidy, ta onole unopel va evo-

ToToUY, €lte 0To KUpiws dplpo, elte ota oyola tov.

®uoixd, o mapandve: oplowdg BeV elvar AEXETA AUOTNEOS XA, VIOl AUTO, 1 EQIPROYY TOU
ota do Gplpa/oyoha unopel va dooel dlapopetixd anotehéopata, avdhoya UE TNY QUOTY-
eOTNTA X TNV Tpoowmxy) aviikndn tou xdlde avipbnou emonuetnty. Iapdha autd, eival
évog Bolxdg oploldg Yol T0 GeVApLo aZlohOYNoHC Hog, ool EMITEENEL TNV AVTIOTOIoN NG
etepoyévetag oe Véuata xat évvoleg mou evionilovTal oTig XEWEVIXES TERIYPAPES dplpmy Xl
oY OhiwY xat SIEUXONIVEL TV 0PIOUS XATIAANAWY YETOIXWY dlaQoponoinong:
Meteuery 1 (Nugget Coverage - NC@n). Me v npdtn petpixs| npoonadolye va
TOGOTIXOTOMWOOUUE TNV EXTAGT NS XAAVPNG TV PovadewY Thnpogoplac and To oy oA oY
neptéyovtal o€ €va oUvoho-anotéheopa, Yo xdve doxipalopevr pédodo. Ouotaotind, eival
pla petpxy) Pactouévr otny Precision at N yetpi| xat petpder ndoeg povddeg mhnpogopliag,

Ié s V4 4 I4 ’ /7
ouvohxd, evtoniloviar ota oydAa Tou dragoponotnuévou cuvohou. Opiletar we e&hc:

“http://developer.nytimes.com/docs/read /article_search_api
"http://developer.nytimes.com/docs/community_api
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NCap = 2kl
n- ||
6mou n elvor 0 aptdudc TV oyohiny Tou cuvdlou, I o aptiudc TV BLaxEITOY HOVADdWY
TAnpogopioc Tou neptéyovial 0To oyoho k xat || o cuvolixde aprdpbde Slaxpttdv Lovadmy
nhnpogopiac. Aol o YEyloTog aptipog SlaxpLT®y Lovadwy TAnpoopiag oe £va oy oMo eivat
|I], onéte |Ix| < |I|, v petpixd elvan xavovixonomuévn oto ddotnua [0,1].
Mezpuxn 2: (Distinct Nugget Coverage). Auth 7 petpxs| eivar ouUTANpoUATIN UE TNHY
TEOTN XU UETPAEL TO AOYO TV SLAXEITOY POVAdwWY TANpopopias tou Bploxovtal oTa oy oAl

4 4 4 4 7, 7
€VOG GUVOLOU, TPOG TO GUVORLXO aEIIUO DLOXPITWY LOVADLY:

1
DNan = Ei=|1]1‘) i

6mov 1o DFI; opileton we ehc:

DFI — 1 :FI,>0
““lo0 :FLLb=0

onou FI; elvar 1 cuyvdtnTa TNg LOvadag ¢ 0T0 6UVORO TV OYOA®Y TOU BlPOLOTOIMUEVOU
OLVOAOU N GYOMW®V.

Mezpwxr 3: (nugget Uniformity NU@n). Me autAv tnv petpix| UETpAPE TNV €Te-
POYEVELDL TV UOVADWY Uéod 610 0OVORO OYOM®Y, ATUTOVIAC Ol povddeg va elvat 660 TO
duvatéy o opotdpoppo xataveunuéves. Tmv opiCovue we 0 daklparon 1wV cUYVOTHTOVY
TWV HOVAOWY 0TO BLlaopoTONUEVO GOVOAO GYOAWY, WS TEOS TNY UECT) T TV GUYYOTHTOY.

Opiovtag Tt pé€on Tipn Twv cUYYOTATOY TWY LOVAdWY OS:

J= Zyzll FI;
7|
ToTE 1) peTpInt| opileTal wg:
N (FL - 1)
NU@n — ZiZI( 1 )
1|

[a %dde dpdpo, agod xat o 24 cuvbuvaopol uetddwv-alyopiluwy TpéZouy, XpaTdue To
draxpttd oUVOAO oY Ohiwy Tou Tpoxinter cuvdudlovtag ta 10 TpdTa oydhia and xdie uédodo.
Kpatdue pévo ta avay veploTixd Ty oyohiny xot agopolue xdde tAnpopopia npoéheuong
Tou oyohiou, dnhady and noleg and Ti¢ 24 uetddoug npoexude. XN cuVEYELR, EXTEAODUE Ta
axéhovla 6o Bruata:

o) ESaywyh wovddwy nnpogopiac. Agol dufdooupe xdle dpdpo xa ta avticTtoryo
oy oM Tou, Tapdyouue yetpoxivita éva ohvoho ue Oheg Tig dloxpltég wovadee mhnpogoplog
mou oyetiCovtat ye o Yépata tou dplpou. Me autdy tov TpbéTo dnutoupyolue ulor Segauevy,
and povades tAnpogopiag. Ynuetdvoupe otTt emAEEaUe var eEAYOUUE LOVADdES TAnpogopiag, -
%x16¢ ano6 10 dpUpo, xat and 1o oYM Tou, apol, 6Tws dnhwvouue oty Elcaywyr, Yewpolue

4 7, 4 ’ 7, 7
Toe oy OMa ToAGTIHA peTadedopéva Tou dpllpou, TOU TO CUUTANE®VOLY Xt To eunAouTi(ouv.
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Article’s main topic

Indicative nuggets

Tax evasion

Tax evasion, Ethics, Law and Legislation, Politics

Obama’s anti-foreclosure plan

Housing bubble, Politics, People’s irresponsibility, Mortgage crisis

Scandal with politician and bankers

Bailout, Bank’s name, Legislation, Corruption, Discrimination

Financial reform related to elections

Goldman Sachs, Subprime mortgage crisis, Economic ideologies, Wall Street

Federal loans on energy programs

Alternative energy, Politics, Competitiveness, Financial crisis, Political parties

US consumption rate

Consumption comparisons, Free-market economy, Solutions, Self criticism

Democrats nominations

Clintons unite Republicans, Obama represents change, Critisism on candidates

Prescriptions decrease: consequences/reasons

Critisism on corporations, Economical drug solutions, Patients examples

Obama measures on financial crisis

Critisize irresponsible americans, Blame free market, Measures are moderate

Relation between successful people/elite colleges

Community college inferior to others, How students exploit education matters

IMivaxag 6.2: A&ohoynpéva dpldpoa xat eVOEIXTIXEC YOVABES TATNPOYOploG

Ynperdvouye, eniong, 61t auth 1 Sadixaoio nepiehdpfove neptocdtepeg and uio emavakiders
avd opddo dpdpou-oyohiwy: optopéves Gopéc, agol avaxohintape wio véo uovada TAnpopo-
plag, entotpépaue miow ot enaveletdalaye To dpdpo xal o TEOTYOVUEV OYOMA, ETOL WOTE

va Befatwtoldue 61t oe xdde oyOho avatiievio OAEC O OYETIXES UE AUTO UOVADES.

IMo v mapandve dradcacio doxtpdotnxay, emniéov, xar autopateg pédodol e€aywyhc
Lovédey Thnpogoplac. Suyxexpipéva, yenowonotfoaue to OpenCalais Web ServiceS, éva
epyahelo mou e€dyer aUTOPATA ONUACIOAOYIXE PETADEDOUEVA amtd XEPEVO: OVOUUTIXES OVTO-
TNTES, YEYOV6TA xau cupPdvia. Ernfong, yenowonorioape 1o AlchemyAPI”, to onolo eniong
avahOet xefpevo xat emtotpéget agpnenuéveg évvoteg. To anoteréopata, OUws, Tou nEoéxudoy
AToy TOAD yapnAnc motdtntag o€ GYEoN PE TIC UOVADEC MANPOYORIaG TOU VoY VWpeloTNXAY
XEtpoxivnta, ondte anoppiPaue TNV GUYXEXPILEVY), AUTOUTY), EXOOY Y| aZlOAOYNOTC.

B) Enmionueinor oyxohinv. Etn ovvéyeia, avalétoupe o€ 800 eEEnTepIx0lc XpITé/EnoNUEInTES
TNV ENONUElTT) TV OYOMwY ue povddes tinpogopiog: Iapouotdlovue 6ToUG ENIOTUELWTES:
(o) To xefyevo tou dpdpou, (B) to Braxpitdé olvolo Gyohiny TOL TEOXVUTTOLY ARG TA TEOTA
10 eneotpaupéva oyohla, and Oheg Tic uedoddoug, Eavd, anahhayuéva and TAnpogopla TEO-
EAEUOTC, OOTE VAL UNY ENNEEAGTOOV Ol XPITES, Yo TUPAOEIYUA, TUPUTNEWVTAC XdToto potiBo
TPOEAELOTS O OMWY and ouYXEXPHEVT pET0d0 xan (Y) To 0lvolo Twy povddwy nhnpogopio-
¢. Zmrelton and TOUC APITEC VAL EMONPELOTOLY Xdde OYOMO UE TIC HOVADES TANEOYORioG MOy
TuoTebouv OTL teptéyet. Agol yiver auth 1 dradixacia Yoo Gha To Y ORI TwV AEIOAOYOUUEVWY
Gpipwy, epapuoloVUE TIC TAPATAVE PETEIXES AEIOAOYNOTG. LNUELOVOUPE OTL BeV ENBAPOVOU-
UE TOUG ETUOTUEIWTES WE T1) Oladixacion TNg avay vopLoTs Hovadwy TAnpogopiag: unopodyv vo

emhé€ouy uévo povddec and tn delapevi| Tou Bhuatoc (o).

Yrov Ilivaxa 6.2 napouvoctdlovyue ta déxa altoroyndévia dpdpa, wall ye xdmnolec evOeEXTL-

x€g uovddeg mhnpogoplag Yo To xavéva.

Swww.opencalais.com

Thttp://www.alchemyapi.com /api/concept/
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6.4.4 Amnoteréopata agloAOYNONG

Yug Eixoveg 6.6 xar 6.7 napouctdloupe ypapixés napaotdoel; yia Nugget Coverage xat Dis-
tinct Nugget Coverage, yta ti¢ V€oelg xatdtaing oyohiny and 1 éwg 10. Treviupiloupe ot
xat ot dlo petpixée eivon xavovixoromuéves ato didotnua [0, 1]. Ot ypagixée napouctdlovro
avd ahydprduo, yio euxorio mapovoioong. Ia tnv Nugget Coverage, 1 mpdtn nopatfenon
elvar 61t ot akyoprdpor MAXSUMZ xar MAXMIN eivar Slaxpttd mo anoteheopatixol and
ToUC dANOUC BV0 xat, emtThéov, axohouloldy uic To GUVETY/ORalT; CUUTERLPOEE, 6GOV APOEd
otn Véon xatdtaldng, yia Oheg Tic doxpalopevee mapahhayéc. H debteprn mapatipnomn eivar
6t Baowr| uédodoc obyxptone (CONTENTDIV) anobdider oyedbv ndvta yerpdtepa and Tig
TPOTEWVOUEVES TUPUAAAYES, axdua xat oe eninedo alyopiiuou Leywprotd. Téhog, 1 mopai-
Aoy mou ouvdudler ovopatixée ovtotntes xat ovvaiotnua (NESENTIDIV), etvon Saxprtd
ATOTENEOUATIXOTERY), AO OAES TIC GAAeC mapahAhayée xat T Baotxy| uévodo, xor axohovlei-
Tou and v napaihayr tou ouvdudler ha ta xprthpto (HYBRID) xat tv nopallayr twv
ovopatix®hy ovtothtwy (NEDIV).

MaxSum1 MaxSum2

0,2 0,2
0,18 0,18

0,16 0,16
==ir=CONTENTDIV CONTENTDIV
0,14

0,14
== SENTIDIV = SENTIDIV
0,12 0,12
= —=NEDIV ——NEDIV
— 01 -

0,1
0,08 =0==NESENTIDIV 0,08 NESENTIDIV

0,06 0,06
0,04 == SEMIHYBRID 0,04 == SEMIHYBRID

0,02 — 0,02

NC@n
NC@n

HYBRID HYBRID

0.2 0.2
018 e — — S 018

0,16 £ - 0,16
e CONTENTDIV w=gde=CONTENTDIV

0,14 " 0,14
g ====SENTIDIV e SENTIDIV
0,12 ‘ 0,12
» —e— - - - === NEDIV
0,1 3 . = 1 NEDIY 01
0,08 =0==NESENTIDIV 0,08 NESENTIDIV

0,06 HYBRID 0,06
0,04 == SEMIHYBRID 0,04

NC@n
NC@n

HYBRID

== SEMIHYBRID

0,02 0,02

Yyfua 6.6: Nugget Coverage avd ahyopriuo

Mot petpixy) Distinct Nugget Coverage toylouyv ayedov ot (Ble¢ nopatnenoel Ue tnyv
e€aipeon e pedodou CONTENTDIV 1 onola elvat avandviey o anOTEAEGUATING GTOV AAYO-
owduo MONO-OBJECTIVE, al\d, xou ndht, yewpdtepn and tny nopaiiayy NESENTIDIV
otoug aiyopldpove MAXSUM2Z xar MAXMIN .

[Na va tovicoupe xakbtepa Tig dragopéc uetall tTwv puedddwy, Yewpobue, otoug Ilivaxeg
6.3, 6.4, 6.5 xau 6.6 Tic Tipéc Nugget Coverage xon Distinct Nugget Coverage pévo yua tg 5
xat 10 npdteg Véoewg xatdtalng, Eeywptotd. Enlong, onpetdvoupe tov xakitepo ahyoprdyo
avé mapadhayf xprinpiowy (teheutaia ypapps), Ty xaldtepn nopadhoyh xprtnpiny avéd oh-
Yoprduo, (teheutaia oTAAY) xat TOV oUVOAIXE xalbTepo cuvBUaoWd Tapaliayrc/alyopiduou.
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MaxSum1

0,7

DN@n

w=fr== CONTENTDIV
=== SENTIDIV

DN@n

== NEDIV

==0m=NESENTIDIV
HYBRID
== SEMIHYBRID

0,8
0,7
0,6
0,5
04
03
0,2
0,1

MaxSum2

=== CONTENTDIV
e SENTIDIV
= NEDIV
=0=NESENTIDIV
HYBRID
~@=SEMIHYBRID

==ir=CONTENTDIV

DN@n

i SENTIDIV
=== NEDIV

DN@n

=0==NESENTIDIV
HYBRID
== SEMIHYBRID

0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

=== CONTENTDIV
e SENTIDIV
et NEDIV
=0=NESENTIDIV
HYBRID
== SEMIHYBRID

Yyfua 6.7: Distinct Nugget Coverage avd alydpriuo

O ouvduaopéc MAXMIN/NESENTIDIV Eerepvdel 6houg Toug dAhouc cuvBLIoUolE OF a-
notehecpatixdtnta. Emniéov, Bedtidver Ty anotelespotixdtnta g Pootxic pedoddou xatd
65%, 54%, 27% xou 15% vy o NCQ@5, NC@10, DNQ5 ot DN@10 aviiotorya. Ov exd
Tolc exatd dtagopéc petalld tov MAXMIN/NESENTIDIV xon tne Baowxfic pedddou eivar
avtiotowya: 7.3%, 6.1%, 11.8% avd 9.5%.

Algorithm CONTENTDIV SENTIDIV NEDIV NESENTIDIV HYBRID SEMIHYBRID Best Criterion
per Algorithm
MAXSUM1 0.055 0.036 0.109* 0.115* 0.061%* 0.061 NESENTIDIV
MAXSUM2 0.103 0.104 0.134 0.175* 0.147* 0.103 NESENTIDIV
MAXMIN 0.106 0.123 0.137 0.186%* 0.146 0.108 NESENTIDIV
MONO 0.113 0.056 0.113 0.119* 0.081 0.081 NESENTIDIV
Best Algorithm MONO MAXMIN MAXMIN MAXMIN MAXSUM2 MAXMIN MAXMIN/
per criterion NESENTIDIV
IMivaxag 6.3: Nugget Coverage ot déon 5
Algorithm CONTENTDIV SENTIDIV NEDIV NESENTIDIV HYBRID SEMIHYBRID Best Criterion
per Algorithm
MAXSUM1 0.064 0.085 0.094 0.112%* 0.079* 0.079 NESENTIDIV
MAXSUM2 0.090 0.110 0.125 0.17*1 0.139* 0.103 NESENTIDIV
MAXMIN 0.102 0.115 0.128 0.174* 0.131 0.107 NESENTIDIV
MONO 0.113 0.069 0.094 0.141%* 0.088 0.088 NESENTIDIV
Best Algorithm MONO MAXMIN MAXMIN MAXMIN MAXSUM2 MAXMIN MAXMIN/
per criterion NESENTIDIV

IMivaxag 6.4: Nugget Coverage at position otn Oéom 10

Erniong, avagépoupe Tpés otaTiouxhc onuaciac TV Slagop®y YETUE) TWV TUpaAAAY (-

v xr ¢ Paoteic pedddou, yenotwonowdvac 1o T-Test® ue didotnua euniotootvie 95%.

Ye udie yoauuh tov IIivaxwy 6.3, 6.4, 6.5 xou 6.6, onueidvoviol ue aoTeplono oL Tapallo-

8http://www.socialresearchmethods.net/kb/stat_t.php
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Algorithm CONTENTDIV SENTIDIV NEDIV NESENTIDIV HYBRID SEMIHYBRID Best Criterion
per Algorithm
MAXSUM1 0.242 0.182 0.394 0.364* 0.273%* 0.273 NEDIV
MAXSUM2 0.355 0.357 0.411 0.536* 0.431 0.342 NESENTIDIV
MAXMIN 0.368 0.399 0.421 0.556%* 0.445 0.351 NESENTIDIV
MONO 0.438 0.250 0.406 0.375 0.375 0.375 CONTENTDIV
Best Algorithm MONO MAXMIN MAXMIN MAXMIN MAXMIN MONO MAXMIN/
per criterion NESENTIDIV
[Tivaxag 6.5: Distinct Nugget Coverage ot véon 5
Algorithm CONTENTDIV SENTIDIV NEDIV NESENTIDIV HYBRID SEMIHYBRID Best Criterion
per Algorithm
MAXSUM1 0.394 0.576 0.546 0.485%* 0.515* 0.515 SENTIDIV
MAXSUM2 0.485 0.545 0.560 0.692* 0.625* 0.538 NESENTIDIV
MAXMIN 0.516 0.557 0.572 0.720%* 0.594 0.543 NESENTIDIV
MONO 0.625 0.531 0.531 0.500%* 0.531 0.531 CONTENTDIV
Best Algorithm MAXMIN MAXMIN MAXMIN MAXMIN MAXSUM2 MAXMIN MAXMIN/
per criterion NESENTIDIV

Tivaxag 6.6: Distinct Nugget Coverage ot véon 10

Yé¢ exelveg TV onolwv 1) dagopd oTNY anotehecpatxotnTa and T Paocwer uédodo CON-
TENTDIV eivor otatioTxd ongovTiey. SnUEI@Voupe 6Tt 0 xahlTEpOS GUVOVAOUOS TP~
hayhc/ahyopidpou, MAXMIN/NESENTIDIV eivar otatiotixd onuaviixd xaldtepog and
onolovdhinote ouvduaoud Baoixhc pedédou/ahyopituon.

E&etalovtag Tic maupamdve Ypopxés xot TVaxeg eivol apxeTd TPOoQavéS GTL OF OVOUUTL-
x€¢ ovTOTNTES elva éval oNuavTId xpLthplo dtagoporoinong oyohwy yenotey. H amotehe-
oUaTIXOTNTA TOU XEITNEiou EVIoYVETAL UXOUA TEPIOGOTERD, OTAY GUVOLALETAL UE AVAYVWEIOT
ouvauo¥uaTog Yhpw and TIC OVOPUTIXEC ovioTnTeES. Autd dixatohoyeltar miavotata and
TOo YEYOVOC 6Tt TOAAG Véuata mou meptypdpovTar ot ednocoypapind dodpo eivor apxetd mi-
Yavéy va oyetiCovtal Ye TedOoWTA ¥ 0pYAVIOUOUS, OTOTE Ol OVORATIXES OVTOTNTES Pordoly
OTNV UTOTEAECUATIXOTERT UYHAADTION AUTOY TwV Yegdtwy. Emniéov, 1 etepoyévela 610
ouvaioUnua Yipw and auTtéc TIg OVOUATIXES OVTOTNTES TWAVOY CUVETHYETAL XUl ETEROYEVELX
TV avToTolyey Yeudtoy. Acdtepov, xatadexvieTar 0Tt Mo EXAETTUOUEVA XPITTPIA ATd TNV
amh) xeeviny ogototTnTa eivat mo anotedecpatind. Téhog, o ahyoprdpoc MAXMIN eivou
UTOTENEOUATIXOTEROS OAWY TV dAAwY, ue ehagpd yepdtepo tov MAXSUMZ2. Kar ot 8-
o anodidouv draxpttd xahitepa and toug MAXSUMI1 xar MONO-OBJECTIVE. H xipta
Oropopd peTall Twv 800 XAAVTEPWY Xat TwY BU0 YeipdTERWY alyopiluwy eivar 6Tt o Tp®ToL
urohoyilouyv, oe xdlde Prua, anoctdoelc Yetalld vnodnplwy ot NoN ETAEYPEVWY GYOM®Y,
EVG Ol GEVTEQOL, ANOOTACES ROVO UETAZD unodnpiny oyohiny.

H Ewéva 6.8 xou ot Ilivaxeg 6.7,6.8 napouotdlouv to amotehéopato yior TV Teltn LeTou,
v Nugget Uniformity, n onolo nocotixonotel ti¢ dlapopés 0TIC GUYVOTNTES TV UOVADWY
TAnpogoplag ot xdle dagopornotnuévo olvoro-anotéheoua. Treviupiloupe 6Tt 1 ouyxe-
xEWEVY PETEIXY DEV Elval XAVOVIXOTOINUEVY ol YAUNAOTERES TIWES LUTOBNADVOUY PEYUA)TERT
ATOTEAEOUATIXOTNTO. 1€ AUTAY TNV PETEIXY, AV Xl 1 CUVOALXA xah(Tepn anddoon Yo Tig
uetpixég NU@S, NUQ@10 emtuyydvetor and v napalhayhy SENTIDIV | 8ev undpyet xdnota
nopaAhay ) 1) onofa Eexddapa Eenepvdet OAeC TIg UTOAOITES, OE OREC TIC MEQINTWOELS. Emimhé-

ov, elvar pavepd 6Tt oL YETEIXES oL amodidouY Xahd oTIC BU0 TEOTES PETEXES (TOL APOPOLY
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MaxSum1 MaxSum2

25 e CONTENTDIV 2,5 CONTENTDIV

=== SENTIDIV == SENTIDIV

=== NEDIV et NEDIV

Nu@n
NU@n

NESENTIDIV NESENTIDIV

HYBRID HYBRID

~&=SEMIHYBRID 0,5 —#=SEMIHYBRID

MonoObjective
3,5

=== CONTENTDIV 2,5 CONTENTDIV

e SENTIDIV == SENTIDIV

=== NEDIV st NEDIV

NU@n
NU@n

1,5

~0=NESENTIDIV NESENTIDIV
HYBRID 1 - HYBRID
—&—SEMIHYBRID 0,5 > o8 ~m—SEMIHYBRID
0

Sy 6.8: Nugget Uniformity avd alyderiuo

oty xdhudn povddwy TAnpogopiac), anodidouy oyeTixd doynua o€ AVTAY TNV PETELXR, XAt TO
avtiotpogo. Autd unopel vo dixatorhoyndel and to yeyovég ott, boo audvetar o apriuds Twy
eVTOTILOUEVWY HOVADWY TANpogoplag ot €va Blapoponotnuévo ahvoho oy oMY, avauéveTal
o dnpogiheic wovddee (dnhady povédes tou avtiotoryoly ot mo dnuogiheic évvoleg, Vépata
xon andelc) va cuVEloQEpouy TEpLodTERO oTNY AbENOT, EVE VLol tixpsd aptdud GUVORIXGDY po-
Vadwy, ot B1aQopés aTig EMUEPOUS GUYVOTNTES TMV DLAPOPETIXMY POVABKY avouévovTal eniong
wxeée. Emiong, avauévetar va undpyouv xdnoteg axpaieg uovddeg tAnpogopiag, dSnhadr povd-
0e¢ mou eugpavilovtal og EAAYIOTA GYOMA, AVTITPOCWTEVOVTAS AYOTEQO DNHOPIAEIC EXPAVOELS
Tou dplpou. Omodte, 61av 0 CUVOANXOS APIIUOS HOVADWY AUEAVETAL, Ol GUYXEXPULEVES LOVADES
avopévetar va topouévouy Aiyeg, emnpedlovtag apvntixd i Tipés g Nugget Uniformity.
Puoixd, 1 Nugget Coverage xou eidixd n Distinct Nugget Coverage eivou mo onuavtixég
HETPIXES Yo TO TOPAnpa tng draoponomang, ondte 1 davixy uélodog dagoponoinong Vo
€npene va emAéyeton xuping ue Bdon autés. And tnv dAAN Theupd, UTdEYOUV TUPAANAYES
Tou cuvioToly ula wéon Aoor, dnwe ot taparrayés NEDIV, HYBRID ye toug alyopivuoug
MAXMIN xat MAXSUM2.

Ynuetdvoupe 6tt, avudétwe pe tic 800 npodtec uetpixés (tou mpootdidlouvy yetpixée axpl-
Bewag), 8e VYewpolye YpNotHo Vo TEAYUATOTOOOUUE TEGT GTATIOTIXAS ONUAVTIXOTNTAS 0T
Nugget Uniformity, agot, apevog yev 1 uetprny| dev eivar xavovixonotnuévr, agpetépou de Ta
anoteAéopata dev Yo elyay xdnota Stoncdntixy onuacio.

Yy Ewxoéva 6.9, napovotdletar n yéon T g anotekeouatixdtnTag xdie akyoplduou
mdvw ot Oheg g mapahhayéc. H ypagixéc emBefatdvouy Tig mponyolUEVES TORATNENOE
6o0v agopd oty unepoy TV alyopiduwy MAXMIN o MAXSUMZ2 otic 8o petpixéc
(3AuPnG HoVABWY o TNHY UCTEPNOY| TOUS, AVTIGTOLY X, OTNV UETEIXY| OUOIOUoPQlag.

Ouolwg, oty Ewdva 6.10, napovataletar 1 péon anotereogatixdtnta xdie naparioyhc,
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Yyfua 6.10: Méorn anoteheopotixdtnta xdlde naparlayic xpltnplwy médve oe 6houg Toug
ahyopripoug dagoponolnong
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Algorithm CONTENTDIV SENTIDIV NEDIV NESENTIDIV HYBRID SEMIHYBRID Best Criterion
per Algorithm
MAXSUM1 0.259 0.149 0.612 0.850 0.272 0.272 SENTIDIV
MAXSUM2 0.659 0.662 0.940 1.041 1.018 0.678 CONTENTDIV
MAXMIN 0.688 0.793 0.954 1.112 0.974 0.677 SEMIHYBRID
MONO 0.496 0.265 0.621 0.866 0.304 0.304 SENTIDIV
Best Algorithm MAXSUM1 MAXSUM1 MAXSUM1 MAXSUM1 MAXSUM1 MAXSUM1 MAXSUM1/
per criterion SENTIDIV
Mivaxag 6.7: Nugget Uniformity otn déon 5
Algorithm CONTENTDIV SENTIDIV NEDIV NESENTIDIV HYBRID SEMIHYBRID Best Criterion
per Algorithm
MAXSUM1 0.898 0.795 1.330 2.107 0.834 1.016 SENTIDIV
MAXSUM2 1.565 2.122 2.718 3.407 2.649 1.805 CONTENTDIV
MAXMIN 1.983 2.079 2.760 3.245 2.509 1.969 SEMIHYBRID
MONO 1.547 0.5273 1.309 2.929 0.984 0.984 SENTIDIV
Best Algorithm MAXSUM1 MONO MONO MAXSUM1 MAXSUM1 MONO MONO/
per criterion SENTIDIV

ITivaxoag 6.8: Nugget Uniformity otn 9éon 10

Tvew o 6houg toug akyoplduouvc. Kar edw emPBefatdvoviar npornyolueves nopatnenoelc
6GOV APOopd THY GTATIOTING oNUAvTXY utepoyn Tng napariayc NESENTIDIV otig uetpinég
xdhudme povddwy xar Tig BohxdétnTag twv tapaihayody NEDIV xor HYBRID, ot onoieg

éyouv pla uéon anddoon ol 0TI TEEIS PETEIXEC.

6.5 Xvunepdopota

e auThv TNV EVOTNTO, TOUEOUCIAcUPE Ui TpOTOTUTY TROGEYYLoT Yia Slapopomoinoy oyoliwy
YeNotoOy oe aplpa xdl, YEVIXOTERH, OE TEPIEYOUEVO XOWVOVIX®Y OXTOwY. Eiodyayoue xptth-
et drapoponoinong, eEEBIXEVUEVA YIa OYOMA YENOTOY XAl TO EPAPUOCUUE OE TUVOUATUS UE
téooepic evptoTixole ahybprduous (tpews xatepwuévoug xou wio St wag mapaihayy), opilo-
VTOG TG XATAANAES cuviixeg apyixomoinomg xat ouVaPTACEIC OUOLOTNTAS Xt cuVadpolong
anootdoewy. TAOTOOOUE To TUPATAVL G Wa TEKTOTUNY), emTEanéllo EQUEUOYT] 1 onola
TEEYEL oE BEBOPEVA EVOC avolyTol cuvohou dedopévwy. H mepapating aglohdynom, n onola
Baoieton ot uetpnéc allohAdYNoNg BIAQOROTOMONE TOL OplCUUE YL TO CUYXEXPIUEVO TEOPBAT-
o, XaTEBEEE TNV AMOTEAEOPATIXOTNTA TV UEVOBOY UaS, ATEVAVTL OTNHY TETRIUUEVT Abon TNng
draoponoinong wovo ue Pdon 1o xewevind nepleyduevo. To mhaicto mou avantiioue eivar
OPXETA YEVIXO Yld VA EQUPUOCTEL OE Bidpopa cevdpla dlagoponoinong, 6w dlapoponoinom
ou{nthoewy ot pdpouy, dagoponoinay tweets, SlaPopomoinoy avapTAoEWY GE UTAOYX, XTA.

H pelhovtixn dovketd €yxertan otn Behtimwon tou xpitrpiou «Xuv-oyohaouds Xenotovy,
epapudlovtag ahyoplduous degatinrc cuotadonoinone npoxetpévou va Yetwlel 1 apatdTnTa
TWV OLUVUCUATLY YAQAXTNPIOTIXWY TOU XELTNRIOU XAl Vo ETAVEAEYVEL 1] ATOTEAECUATIXOTNTA
Tou. Emniéov, ¥éhovpe va eetdooupe av uBpdixol cuvduaouol ahyoplduwy unopobv va
dwoouv xahbTepa anoteréopata. Téhog, oxonedouye vo eEETACOVUE TNY ATOTEAECUATING-
TNTA TOU TPOTEWVOUEVOL TAdlciou oe dhha oevdpta ot va eCatdoouue mdavég Beltidoet-

¢/eZedixetoelc Tou ThUoiou Yla T CUYXEXPIUEVA OEVAPLAL.
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Aowneg epyaoieg

Ye authy TNV evOTNTa, ToapouctdlouPE EPYUGIES YIX TIC OTOIEC TRAYHATOTOIAUNXE piol TEWTT
Tpoepyacio xatd TN didpxeio TNC SdaxToplxrc dtatelfnc, aAAd dev anotehoby Souixd xoy-
wate e drateBig. H mpdtn Sovkerd agopd dragoponolnon anoteheoudtov avalitnong ue
AéZeic xhetdld oe onpaoctohoyid, dounuéva dedopéva (RDEF) [105] xou n Sedtepr agopd po-
VTIEAOTOIMON TWV AANAYGY TOU TRUYHATOTOOUYTOL OE OVOUACIES CUYAEXQIUEVODY PLOAOYIXWY
OVIOTHTWY, YE ANWTERO 6x0n6 TNy anotekecspotixf avalhtnoy toug [114, 115]. Kat ot 800
doukelég, mapodho mou Peloxoviar o€ TEWo GTAdI0, TeayuaTonotoly wla apytxh woviehonoin-
O™ TV AVTIOTOlY WV TEOBANUATLY Xdl ATOTEAOUY €Va TpWTO, onuavTixd Briua yio Ty exthuct,

TOUC.

7.1 Awgoponoinon avalfItnong o oNUACLoNOYIXA dedouéva

Ye authv Ty evoTnTa, Tapouctdloupe wia TeMTn TpocEY Yo Tou TpoARuaTog TNe Sapopo-
noinong anoteleopdtwy avalhtnong oe onuactoroyixd dedopéva. To mpdBinua €yxettat otny
avaxtnon evog cuvorou and k onuactohoyind anoteréopata avalhtnong e AEEeS xAeLdLd, ta
ornola Yo napouatdlouy TN HEYAAUTERT, DUVATY ETEQOYEVEL, TO0O AN ANOYT TEPLEYOUEVOU,
600 xat and drodn Soung xat CUCYETICEWY, WIS Xt OVUYEPOUAOTE Ot dounuéva dedouéva
(RDF) nou uroget va axohoudolv cuyxexpipévo oyfua xat touv cuoyetioviar yetall toug
ue ) Bondela 18l0THTRY. AV %ol 1 dlagoponolnon anoteheoudtwy avalATnong o adounTa
dedopéva (m.y. totooeidec) eivon eudd npdBAnua, ool otéyoc eivar 1 cUNLOYT anoteheoUd-
TWYV ETEPOYEVMV WS TPOS TO TEPLEYOUEVO, BeV toy et To (Bto Yia dounuéva dedopéva. H Moo
mou mpoteivouye eivon éva mhaioto mou Vo ouvdualer BIdPopES TTUYES TWV GNUAGIONOYIXWY
dedouévwy (rnepteyduevo, oyfua, dopr, cuoyetioelc oviothtwy) xot Vo Topdyel ETEPOYEVY
OUYOAAL U6 YPAPOUS - UTOTEAECPATA, Ol omtofol Yol avTIoTOLYOUY UEY 0TIG AEEEIS XAEWDIA TOU
avtioTolyou epwTARUTOg, alkd Yo Sagoponooly Tig ovtdTnTeg - xo6ufous, TIC WBLoTNTES -
axPé€g TOU TOUG GUVBEOLY Xal TIC XAATELC TNE ovTohoylag mou Toug yapaxtneiCouy. H ouyxe-
xptuévn douled Bploxetar und oyediaopd /avdntuln avth tn otryud, napdha autd Qaiveto
va elvan 1) et epyaoio mou ayyIlel, €0Tw XAl OE TEOXATAEXTING GTAB0, TO TEOBANUA NG

drapoponoinone RDFE debopévov.

129
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7.1.1 Ilepuypapy mpoBAjpatog xal xivnteo

Kadde évag yeydhoc aprdude and etaipeiec, opyaviopolc xo Wplbyata (n.y., Europeana,
DBpedia, data.gov, GeoNames) €éyouv apyioet va viodetolyv oryd oryd to Topdderypo Twy
StoouvdedepEvmY dedouévmy xat v dnuootebouy/dtayetpiloviar ta dedopéva toug oe RDF
TEOTUTA, 1] VAOTIOINOT) TROYWENUEVWY, ATODOTIXGY XUl ATOTEAECUATINGY TEYVIXWY avalfTr-
onc RDF 68edopévev xadiotatar onuavtixy tpdxinor. Auth n avdyxn evioyleton and 1
ca@h TeoTiUNoN TWY YENOTOY Vo eXTENOVY avalhtnon pe AEZelg xAedLd Xt Vo amopelyouy
o dopnuévouc tpérouc/yhwooes gpwthoewy (t.y. SPARQL), odnydvrac tnv epeuvnuxy
xowbtnta Tpog authy v xatedduvon [70, 71, 72].

Or mepiocdtepeC BOVAEIES TOU XATATUAVOVTAL PE TO TMAUPUTAVEL TEOBANUA ETGTEEQOLY T
mo oyetikd RDE anotehéopata otn woppy, ypdewr 1 6évtpwr. H oyeuxdtnta evdg ano-
tehéopatoc Ye o epdTnua opiletar tumxd pe Bdon (o) ™V keyuerviki) opoidtnta PeTall TOU
XEWEVOL TWY OVIOTATWY TOU OTOTEAECUATOS Xt TwV GpwV ToU epwThAuatog xot (B) ) ouve-
KTIkOTNTA amoteAéopatog To onofo onualiver 6Tt tpoTiwolvTAL Yedpol 1) dEvTpa 660 TO BuVATOHY
wxpotepou yeyédoug. To petovéxtnua eivar 6Tt auth 1 otpatnYXr 0dnyel, TOMES QopEs, o€
ohvoha and anoteAéoUoTa Ye UEYSAY emxdiudy. Emniéov, onuavuix tAnpogopia eviéyetal
var ydvetat, agol 800 Tpog avalATnon ovIOTNTES Unopel Vo cuvdéovTal Ue €va peydho, TANY
ouwe yenotwo and mhevpds mAnpogopiag wovordtt. Tétotou eldoug anoteréopota mdavov
anoppintovtal, Aoyw g anaitnong yio uxed peyedn anotedeoudtwy. Téhog, ol neplocdte-
pec mpooeyyioeig dev e€etdlouv TN dopr| xou Tr onuactoloyio mou mapéyoviar ané 1o RDF
wovtéhro. o mopdderypa, uio mpooéyyion avalhtnong ye AEZelC xAEWBId OE ONUAGIONOYIX
dedouéva Yo énpene va avTiuetwnilel Tic axuéc Tou RDF, dnAadn tig 1dtétntec tou ouvdéouy
TIC OVTOTNTEG YETALY TOUG, WG TOMTES TPAOTNG XATNYORIAS, APOV Ol GUYXEXPIUEVES IDIOTNTES

TEPIEYOLY, EUPESA, ONUACIONOY(O YId TIC OVTIOTNTES TOU GUVOEOUV.

Yyhua 7.1: Yvoyetioelg petall 1wy ovtotiwwy Scarlett Johansson, Woody Allen



7.1 Aiwgoporoinon avalritnone oe onuactoloyixd dedouéva 131

Q¢ nopdderypa, €0tw €vag Yenotng mou ddyver yia «Scarlett Johansson, Woody Alleny,
Tévew oto cUvolo dedouévwy g DBpedia. Mio anoteheopatind xor e€avtintixy) npoocéy-
yiorn Yo €npene, TOUNAYLOTOY OE apyIxd 0TAd0, Vo eEETAOEL 6GhoUE Toug Tlavolg TEOTOUC
UE TOUC OTOlOUE CUYOEOVTAL OVTOTNHTES TOU AVTIOTOLYOLUY 0TI hEEEIG XAEIDLE TOU EQWTAUATOC.
Agob undpyouv didgopol pdhot xat cLaYETIOEIS TOU avTIoTot oLy aTig e&eTaldUeves OVTo-
mrec (n.y. o Woody Allen uyrmopeil va eivar eite oxnvodétne eite ndonotde), 1 nopandve
npocéyyton Yo odnyoloe ot €va unepBohind Yeydho xat 6OVIETO GUVORO UTOTEAEGUATOY, TO
onofo mavétata Yo tepieiye apxetd emxahvntoueva/ napduota anoteéopata. H mhndodpa
BLOLPOPETINGY CUYOUACUMY TV EVOIAUESKY ATOTEAEOUATWY anoutel €va pnyavioud o onolog
Vo yetwver Ty emxdiudn ninpogopiog. Autd unopet va emteuydel ewodyovtag wio Sradixo-
ol BrapopomoinoNg ATOTEAECUATOY XATA TNV AVAXTNON Xl TUEIVOUNOT] TWY ATOTEAECUATOY.
ISavixd, 1o obhotnua Yo ENpENE VA EMOTEEQPEL AMOTEAECUATA TOU XAAUTTOUY OLUPOPETIXES
Oelc TV BraouVBEsELY UETAED TV Tpog avalhTnon ovIoT TV, LTo Tapdderyud pog, 6To
epotnua «Scarlett Johansson, Woody Alleny Vo énpene va emotpépovial, o€ DAPORETIXS
ATOTEAEGUATA, TAMPOQOPIEC Yo TouviEC OTOU ouuTpwTAYWYIoTHoAY, Yio xotvd Beafela mou
€youv Tdpet, yia dAAoug Ndonolols Ye Toug omoioug cUVBEOVTAL, XTA.

Av xou t0o TpoBAnua g Slapoporoinorng aroteheoud Ty Exel yueketnlel exTeTOUéVA Yo
avalfnon adéuntey dedopévov (EYYpdpwy, 16TooeAidwy), 1 Sounuévn eion twv RDF dedo-
WEVWY amoutel dtopopeTind xptthpta xat ueédoug. Ot neplocdtepes GOV YPOVES TROGEYYIOELC
yroe avalftnon pe et xhedid oe ypdgoug [70, 71, 74] nepropilouv ta anoteréopatd Toug oe
wopn Bévtpwy (e1dixdtepa, naparhayéc twy Steiner dévipwy). Mbvo uepixéc dovheiée enttpé-
TOUV ATOTEAEOPATO OE HOp®Y| Ypdpwy [72, 73]. Metalld autdy, 1 douketd oto [72] eivar i mo
oyeta ue Tt ot wog. Hapdha autd, dev e€etdlel To TpdBANUa TN dlapoponoinong xol oUTE
hopBdver unddn 1o oyfua Twv dedopévev. Mia diagopetixh onuxy axolouvdeitar oto [75],
6mou éva epdTNUA AEEEWY AAEDIOY peTappdletar TewTa ot éva GUVOAO TdavEY dopnuévewy

EPOTNUATWY XA, GTT GUVEYELD, TOL IO ETEPOYEVY] UNO AUTH TA EPWTAUATA ATOTIUWVTAL.

7.1.2  Awgpoponoinvioag anoterécpata avalninons oe RDF 8edopéva

BOcewpoitye évav RDF ypdgo G(V, E), énouv V eivar 10 60voho tov xépPov tou xat E twy
axpwy tou. lpoapetind, o ypdgog G uropet va ouoyetiotel ye éva RDE oyfua, to onolo
Vo opilet epapyiec and xhdoewc xon drotntec. Eotww ¢ = {{t1,t2,...,tm}, k, p} éva epdtnua
anoteloluevo and m bpouc (MéZewc xhetdid), pio topdpetpos k mou mpoodiopilet 1o péytoto
aptdpd anoteleoud Ty xou pio napduetpog p mou xavopilel To péyloto pnixog yovomatiod
wetalld xouBwv mou avtotoryoby ot héetg xhedid (6nwe Yo e&nyndoldy apydtepa). Eotw
enfone pio ouvdptnon M:t — Vi nou avtiotoryiler pio AEn (gpdon) oe éva olvoro and
xopPoug V; C V.

Opopde 7.4 (Apeco povorndtt AE€ewv xAewdidv). Eotw 6Uo kdupor u,v € V mou
avtiotoryoly o€ dUo dpous (ppdoeg) t, s evis epwtripatos q, dnlednu € Vi karv € V. Fotw
P éva povordn avdpeoa otovs u ka1 v. To P ovoudletar dpeoo povondnt Aééewr kkediwy av

dev mepiéyer kdnowy dAdo kopfo mov avtiotoiyiletar o€ kdmowov dpo ToU €PLTHUATOS .
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Optopde 7.5 (Arotéheopa). Eotw évag RDF ypdgos G kar éva epdtnua q. ‘Evag vro-
ypdgos G4 tov G arnotedel anotédeopa tov q ndvw otov G, edv: (a) ya kdOe AéEn (ppdon)
kA€ol oo q, vrdpyer akpiPas évas kéupos v atov G téroros dote v € Vi (emovopalduevog
koppos AéEng khadt) kar (B) ya kdle {etyos kduPwr AéEng kdadi u,v otov Gy, vndpyea éva
povordti avdpeod tous pe péyioto unkos p kai (y) ya kdde Lebyog képPowv AéEng kheadi u, v
otov Gy, vrdpyer to moAU éva dueco povondt Aélewr khebidy avdueod tous kar (6) kdie
koppPog mov Oev efvar kopPos AéEng kAeidi Ppioketar evoidueoa o€ éva povomdtt mov ovvoéel

kopPous AéEng KkAedl.

Or napandve optopofl 0dnyoly ot anotehéopata oy neptéyouy avd d%o ouvdéoec (povo-
i) HETOED OV TV MZewv XAeBLOY Vi epwThuatoc. Anhady, ye Bdon ta napandvw,
amouTOOUE TA AMOTEAEOUATA VAL EYOUV UOPQT YRAP®Y oL Oyt EAAYIOTOY 0évipwy. AuTh 1
anaitnoy Paciletar otr draio¥nor tou 6Tt VEAOLYE VoL BOGOVYE EUPACT) OTNY TANEOTHTA TWV
oYEoEwY UETAEY TV 6pWY TOU EQWTAUATOSL, TOEd OTNY ATA{TNOY TOU ANOTEAECUATOS EN)YL-
otou peyédouc.

‘Eotow topa pla ouvdptmon 7: (Gg,q) — [0,1] nou nocotxonotel ) oyetxdta evéc
anotehéopatog Gy pe 10 gp@dTnUa ¢ xou wa ouvdptnon d: (G, Gy) — [0,1] nou petpder v
avopototnta (andotaon) petald dbo amoteheopdtwv Gy xa Gy. Eotw, enlong, 0 fra wa
HOVOTOVY aVTIXEWEVIXY) OUVAETNOT oL cuYBLAler Ta 800 xpLThpta xou avadétel oxop o€ €va
ohVOhO AMOTEAEOUATWY R TOU EpOTAPATOS ¢, PETPWVTAS TOGO GYETIXE EIVOL TO ATOTEAEGUAUTA
HE TO ep®TNUa xal 1600 eTepoyevh petall Ttouc. Xtnv mepintwon nou |R| > k, otdyoc
e dagopomoinong eivar va emthéEel Eva UTOOUYOLO k OOTEAECUATLY WOTE 1) AVIIXEIUEVIXT,

ouvdptnon va peytotonoteltat. Tumxd, 1o napandve propel vo optotel we e&hc:

Optopde 7.6 (Alagpoponomuévo chvolo arnotehecudtwy). Eotw évag RDF ypdpos
G, éva epddTnua q ka1 o1 ouvvaptioeg T, d kai frq 6nws Teprypdeniar tapandvew. Eotw R to
ovrolo arotedeoudtwr. To dragpoporoinuévo avvolo aroteAeoudtwr Ry, elvar éva vrootvolo
tov R pe péyedos k, térow dove: R = argmax f, 4(R).
R'CR,|R'|=k

Axohovd®vTtag TNy TopATAVe TEOGEYYIOT) TEENEL VA 0PLOTOUY XATAAANAA OF GUVAPTACELS
r, d xat frq. Y10 [96] opilovtar didpopec avTixedevixés ouVapTHOELS GTEYOL Xal LEAETMVTOL
o yopaxtneloTixd toug. Ot Bieg cuvapThoelg Unopoly va EQUEUOcTOUY Xat OTY) Bty pog
nepintwom, agol 1 Aettovpyla Toug eivar aveldptntn and to unoxelyeva dedopéva. To autd,
OTY) CUVEYELD, EMIXEVIPWVOUUE OF WA YEVIXY TEQPLYPAUPY| TV CUVIQTHCERDY OUOLOTNTAS XAl

avopoLtoTNTaS 1, d, GTO GEVAQLS oG,

7.1.3 Kputvpra dtagpoponoinong

H Baowr) npdxknoy dagoponoinong eivar 1) EVOWUATOON YALAXTNEIOTIXGY onuactoloyiog
xot Boung OTIC CUVAPTNAOELS OUOIOTATAS XAt AVOUOLOTNTAC. 2TN cuvéyeta, opilovue xdmota
XPITNPIA YId AUTO TO GXOTO.

H opotétnta evég anotehéopatog pe €va epwtnua Aaudver unddrn dvo noapdyovieg. O

TEWTOC 0POPd GTNY XEWEVIXT opoLdTNTa avdyeoa otoug xouBous (ovtétniec) tou RDF ypd-
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POU XAt GTOUS OpOUS ToL EpWTHUATOS. O BelTEPOC TP YOVTUS UPOEE GTYN CUVEXTIXOTHTA
4 e 7 7 7 4 4 4
xat axpifeto TV arotekeoud ey, 1 onola unopel va e€acgaiiotel and tov optopd 7.5. Auth
elvor plot eVBO0-0mOTEAECUATIXNY PETEIXTY, 1) OTOlOl ANAUITEl TNV ECWTEPIXY, OUOIOYEVELX EVOSC d-
noteréopatog. Ia mapdderypa, auth 1 uetp) Yo €0ive PEYAAUTERO OX0p OE €Val LOVOTAT!
Tou onofou ot axuéc avuiotoryoly otny (Bia RDF diétnta. Emnkéov, 1o RDF oyfua yro-
7 7 ’ e 7 7/ / Ve
el vau Angdel unddn, yia napdderypa vrnohoyilovtag oxop elayiotou kool mpoydrov (least
common ancestor).

H avopotétnta petalh) anoteheoydtony unopel vo oplotel yéow tng oLyxplong avtiotol-
YWV LOVOTOTIOV AVAPESH GE DIAPopeTiXd Ypagoanoteréopata. H alyxpton autr Yo AduPave
untodn doutxég IBLOTNTES, OTWS UEYEDY LOVOTATIMV 1) XOIVEC aXPES XAl TNUACLOAOYIXT| TANPO-
popla, OTWS XNACEIS XAl IBLOTHTES TTOU AVTIGTOLYOUY OE XOUBOUEC XAl AXPES TV UOVOTATIMY.
Y1oyog €0w eivar, Yo xd¥e anoTEAECUA, TO LOVOTATIA Vo EIVAL OUOLOL YE TA GANX LOVOTdTIa
Tou (Blou amoTEAEOUAUTOC, ahAd 600 YiveTar TO avVOUOLO UE TO AVTIGTOLYO LOVOTTIOL GAAWY

ATOTEAECUATOV.

7.2  Opydvwon xou avalntnor BloAoyixwy ovIoTHTwY

7.2.1 Ewaywyn

‘Eva and ta npofAfpata mou xahobvtat vo emthloouy BLOAOYIXEC OUAdES EIVOL 1) GUCYETION-
Tadptacpa 600 GUYXEXEWEVLDY ovToTHtwy: genes (yovidia) xar miRNAs. T tétoeg ovidn-
TEC TPOXUTTOLY Véuata ahlayhic ovopatoloyiog Ye TNy Tdpodo Tou Ypbvou. Xe TemTn GaacT,
OTN CUYXEXPUEVT DOVAELd, XATATIAOTAXAUE UE alhayEc ovopatoroyiac oe miRNAs, evd no-
edAAMAn Tpocéyyion Yo unopoloe va axohouUnUel xat YLl TIC OVOPATOAOYIES TV YOVIBIWY.

"Totepo and yerétn apyeiwv exddocwy Proloyix®dy ovoudtey, ot onola xpateitor xat
OTOYEWDONE TANEOPORI TAUTOTOIMONE AAAAYWY OVOUATOAOY DY, avayvwpioTnxay ot e€ig me-

PITTOOELS DlUPOPOY GTA OVOUOTA:

o Alhay1 ovopatog ye Ty mdpodo Tou Ypdvou.

o Atagopetixd (tTautdypova) YenotHonolobUeva ovouaTa UE AMyo ahhayévo xdmnoto pépog

TOU OVOUATOS (T.)Y. X4moto VolUpepo oty apyf 1 o Téhog)

o Eviehd¢ BlopopeTind ovouaTa.

Trdpyouy Broloyixéc totooehidee ot onolec napéyouy Tic nhnpogopies (). ovépota xou

123y yio 6hat to miRNAs 4 nou yvepilovye.

XETOLOL YoPUXTNELOTIXG) Yot Ohat T Yovidia
7, 72, 4 Ié 2 4 7. Ié 4

Opowg, xavng 7 €peuva Tpoywedet, VEEC ovTOTHTES avaxaAlTTovTar, AdUr Tou TapeAldvTog
droplwvovtar xth. Tt 10 AdYo autd avavedveTar xou 1 TANEOPORIL GTIC CUYXEXPEVES

AN z Ingr4 N 7. 4 4 I 7 7
t0T00eAideC. O TaAEC EXDOOELS DIATNEOVYTUL XAl AUTEC OE XATOLAL LOPYT,, EVE, TAUTOYEOVA UE

"http://www.ensembl.org/

2http://www.ncbi.nlm.nih.gov/, http://www.genenames.org/
3http://www.ihop-net.org/UniPub/iHOP/
“http://www.mirbase.org/
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x8&ie xavolpta €xdoor, divetar xar xdnoto diff apyeio (apyeio ahhoy®v) to onolo nepthayfdvet
arhayég mou éyouv oupfel oe ayéomn pe TNV TpoNYolUEVY €Xdoa.

Ev npoxeéve, 1o miRNAs, yopilovtar oe 2 xatnyopiec: to hairpins xat ta matures.
Mpoxtixd, to hairpins nopdyouy to matures (oyéon m oe n). L1ic TEPIO0OTEPES TEPINTWOELS,
4 : : 2 I'4 4 4 ’ 4 4 2
10 6vopa Tou hairpin eivar (610 B napéuoto ye tou mature. ‘Eva onuavtind npoBinua eivor
6t ot Prokdyol, ota apyela Tou TapouatalovTal TAUPAXAT®, XWOIXOTOWLUY TNV TANpopopla
ue Bdon ta hairpins. Avudétwng, xwdixonoolv tig dnpootedoelc ye Bdorn toa matures. To
OEUTEPD, o O oNPAVTIXG, TEOBANUa eivan 4Tt ot ovtotnteg Twv MiIRNAs adidlouy ye o
4 7 7 7 7 7, 4
xeévo (ovopatoroyia, axohoudia, x.a.), ahhd xor cuoyetilovtor YeTall TOUC PE DapbpwV

eldwv ouoyetioews (I oxoyévera, (Bro eldog, x.a.).
IThnpopopieg mou oyetilovtatl e Ti¢ arhayég Twy hairpins xwdixonoovvtar and To mir-

Base®, pia dnpogihy Bdon Proloyixdv oviotitey, ot axdhouda apyelo:

e miRNA.dat: To cuyxexpwévo apyeio cuyxevtp@vel OAeC TIC TANPOQYORIEC TOU ava-
@épovton oe xdle hairpin miRNA e tpéyouoac éxdoorne (avayvwpiotixd, dvopa,

oyetlbpeva matures, onuavtxés oyeti{bueves dnpootedoels, axohoudio x.a.).

e miRNA.diff: To ouyxexpipévo apyeio ouyxevtpmvel YeEVIXES TANPOGORIES YIo TIC A~
Aayéc mou €youv ouuPel oe oyéom ue TIC TEOMYOUUEVES EXDOCEIS. AT6 6,TL €youle

dramoteaoet ot alhayéc autéc teplopiloviar aTig €€1¢ TEPINTAOELS:

— NEW: IIpbxettan ytoo xdmoto xavolpto miRNA.

— DELETE: Ipéxertar yioo xdnowo miRNA nou unfpye oe mponyoluevny €xdoon
¢ Bdomng, dpwg daypdgnxe oty Teéyouca Y xdnoov Aéyo. Ta miRNA nou
yivovtat DELETE eyypdgovtar oto apycio dead. Tndpyouv 2 urnorepintoeig:
o miRNA vo Saypdgetar eviehds 1 va dlaypdpetar xar vo defyver oe xdmoto

dAho ye to onolo pe xdnoto tpéTo GyetileTal.
— SEQUENCE: Ipéxertar yia xdnoto miRNA tou onofou 1 axohouvdia éyet tpono-
nomnlel o oyéon e mponYolUeves exXDOGELS.

— NAME: ITpéxerton yia xdnoto miRNA 1o onolo €yet xavolpto dvopa/avay voplotixd
(autd mov avagépetar). o napdderypa, oty éxdoon 13 unfpye to bta-mir-26a,

70 ono{o UETOVOUdOTNXE 0TV €xdoon 14 se bta-mir-26a-2.
— MATURE: AMay¥ oto mature nou napdyetal and 1o cuyxexptuévo hairpin.
— YTNAYAYMOLI: twv sequence, name xot mature oe eviaior ohhoy).
e miRNA.dead: To ouyxexpévo apyeio ouyxevipwver 6ha T miRNA ta onola €youv
mo Sraypagel. To apyelo autd eivar auintind, ye tny €vvola 61t o xade véa €xdoot To

apyelo autd meptéyel 6,1 Teptelye xat To avtioToryo apyeio oty mponyoluevn €xdoor,

oLV XATOLEG EMTAEOY EYYPUPES.

Shttp://www.mirbase.org/index.shtml
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e miFam.dat: To ocuyxexpipévo apyeio opyavover to hairpin miRNAs o owoyévetec,

dNnhad?| o€ OUADBES TV OTOlWY %06 YapPaxXTNEOTIXG eivon Ta Tapduota matures.

Emniéov, and Yehétn v nopandve apyelwy xal oulnthioelc ue Toug BlohdYous, XATaAT -

Eape 6Tt Srdpopo miRNAs uropet va suoyetiCovtar petadh Toug Ye i Tapaxdte GUoyETIoeL:
e 'Toi0 napayduevo mature.
o Toio family (owxoyévera), dniadh napduoto napayobuevo mature.
e T80 eldoc.
o 'Idoc ablwy apripds oo dvopa Tou miRNA.

o Yuv-exppalouevo miRNAs.

SEQUENCE

SEQUENCE

Ple-MIR3954

n 25

New [ PeMR100a e pleMR 1000

SyAua 7.2: Movtehonoinomn Blohoyixdy alhaydv/cuoyetioemy

Mia et tpoondieia poviehomoinong twv miavedy ahhayOY Xl CUCYETIOEWY TOU UTo-

pel va agopoty éva miRNA gaivetarl oto noupaxdte nopdderyua:

Ty Bdong
‘Oha ta dedopéva and o dradéorpa apyela €youy opyaveidel xat gpoptwie! oToug axdhovloug
mivaxec.

To {nroduevo and Oha ta mapamdve eivar 1 0pYavwor evOg unyaviowol avalitnong xot

TAEVOUNONG ATOTEAEOUATWLY, €101 WOTE, 6Tay évag ypNotng Bdyver ot Bdon Tou PubMed®

Shttp://www.ncbi.nlm.nih.gov/pubmed/
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biosearch.hairpins

hid : int(11)

hname : varchar(30)

version : int(11)

vchange : int(11)

comment : varchar(200)

Iivaxag 7.1: hairpins: Ilivaxoag mou opyavdver oheg Tic adlayéc twv hairpins xpatdvrog

7 7 / 4 . ’ 4 /
OVOUd, AVAYVREIoTIXG, ahhayT, xat €xdoon Tou mirbase atny onofa €yive 1 ahhayy.

biosearch.famtable

fid : int(11)

fname : varchar(30)

fhid : int(11)

fhname : varchar(30)

fversion : int(11)

Iivaxac 7.2: famtable: ITivaxog mou

VEIES, avd €xBoon Tou mirbase.

opYaUv@VEL TIg opadonotfoel Twv hairpins e otxoyé-

biosearch.mattable

hid : int(11)

mid : int(11)

mname : varchar(50)

[ivaxag 7.3: mattable: Tlivaxac tou cuoyetiCet hairpins ye matures.

biosearch.mature

mid : int(11)

mname : varchar(30)

version : int(11)

mchange : int(11)

Ilivaxag 7.4: mature: Ilivaxag mou opyavover dheg Tig aAlayés Twv matures xpat@vTog

7 7 / 4 . ’ z /
OvoUd, aVaYVeEIoTIXG, ahhayT, xat €xdoon tou mirbase otny onofa €yive 1 ahhayy.

biosearch.pubstable
hid : int(11)

prank : int(11)

pid : int(11)

IMivaxog 7.5: pubstable: Ilivaxac nou cuoyetiCer hairpins ye onpavtixéc dnpootedoels.

biosearch.weight

chid : int(11)

chweight : float

chname : varchar(100)

Hivaxag 7.6: weight: Ilivaxag mou xpatder 1o Bdpog xdde adhayig xat cuoyETiong.

biosearch.searchtable

mid : int(11)

mname : varchar(50)

msyn : varchar(50)

mweight : float

mschange : int(11)

Tivaxag 7.7: searchtable: Tivaxog mou tehixd Vo xpatdet yio xdde hairpin, dho 1o oyetlo-

peva ovopata, wall pe ovyxexppévo Bdpog mou Ya €yel utohoylotel and to ranking yoviéio

Haig.

vt dnpooteboelg oyetixée e éva mature miRNA, vo tou emtotpéget anotedéopata pe Bdon

Oheg TIg BUVATEG GUGYETIOEIC TOL TPOXUTTOUY AUTd UTE TOU TMEQLYPAPNCUY TUPATAVE, XUTAA-



7.2 Opydvwon xar avalritnon fioloyixdy ovioThtwy 137

Anho Ta€vounuéves xat UE TIC XaTIANAeS enednyhoelc 600V 0Qopd GTNY TPoéAeuon TNg xdve
dnuooieuong. Meconpdieoua, otdyog yag eivar 1 tpoc¥rixy training unyaviouot, étor dhote
7 Popdtnta xdve cuoyEtiong vo TpoxUTTEL and TIC avalNTACEL XAl TIC EMAOYES TOU EXOVALY

070 ToEEADOY Ol YENOTES.

Movtého SeBopEVLVY

Y10 mopaxdte oyfua tapouctdletal éva mbavéd poviého opydvmong dedopévey ue Bdon Ty
TEONYOLUEVT AVAAUGY).

=|D1vi=A <|D1.wv2> A

types of changes
S X m new
) rename
<|D2v1/B <iD2,v2 B other change

@) remain the same

>D B delete
types of relationships
<lD3,v1>.C € ogroupt
version 1 version 2

Yyfhuo 7.3: Movtehonolnon BlohoyIxdY oVIOTHTOVY X0l CUCYETICEWY OE UOPYT] EXDOCEWY

ANyopripog Bldoylong Yedpou exB60EwY POAOYIXOY OVTIOTHTWY

Y1 ouvéyela opillouyue pla mpwTtn exdoyl| evég ahyoplduou Sidoylong o evog ahyoplduou
EVPETNRIUONE TWY TAPATAVE OPLOUEVKDY HOVTEAWY dedouévevy. O akydpriuog dtdoytong Paoci-

Cetar oto Tyfpa 7.3.
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Algorithm 7 Traversal Algorithm
1. Start from the name that was searched by the user (circles in the green area).

2. Go backward and forward gathering changes (blue arrows between circles) between
different names of the SAME entity (hairpin).

a. Assign weights on the different names based on the gathered changes between two
different names.

3. Go to the last version of the entity containing the searched name and find relations
with other entities.

a. Assign weights relating the LAST names of each entity.

4. Combine weights from 2. and 3.

S=0

Algorithm 8 Index Creation
1. Create a first conventional inverted index, indexing bio entities.

2. Query the first index and combine returned scores and the database stored relations
(weights):

a. Query for a name and all its synonyms

b. Create fake replicated docs: 1 for each synonym:

i. Replicated documents have no content (text), only the same title and a field with the
name and a field with value: (synonym score*corresponding weight).

c. Create a second index containing both initial and fake documents

3. When asking, pose the initial query (a) to title and content fields and (b) to the
synonyms fields. In this way, the documents regarding the initial name are returned

from the first query and the documents regarding the synonyms from the second query.




Kegdhaio 8

20vodm

H nopoloa epyaoio emtxevipwvetal o€ npofrRuata avatallvounong AToTEAECUATOY UE Ypriom
LeY0BONOYIOY PNy avixic uddnong, euptaTix®y ahyopliuwy Xot GTUAGLIOAOYIXAC HETATANEOGO-
olog, pe oxond TN eZaToXEUTT), DINPOPOTOINGT XAl GUVBLACUS TWV ATOTEAECUATWY avaln-
momg. Tuyxexpléva, tpoteivovtal xat vhonototvtar pedodoloyies yio (o) Tov epmioutiopd
TWV APYIXGY DEDOUEVRY EXTADEVONEC GUVAPTACEWY TAEIVOUNOTS ATOTENEGUATLY, YId T U-
Tepn exnaideuoy ywpeic emmhéov emPdpuver tov yenotoy, (B) T cuvepyatixh exnaideuon
TOMATAGY GUVOPTACEWY TAEVOUNONC XAl TNV ETIAEXTIXY YPNOILOTOMOY TOUS, UE OXOTS TN
Behtiwon tne notdtntac exnaidevone, (Y) npooappootixd avalhtnon ye tn foRdela onuacto-
AoY1xdv dedopévmy (VBEIdIH avalhtnon onuacIoNOYIXS ENIONUEIOUEVWY EYYPAPWY, EEATOW-
xeUUEVY avalATNon ONUUGIONOYIXMY DEDOYEVLY, DlapopoToinay) avalATNoNg GNUUGIONOYIXMY
Sedouévwy) xou (8) Slagoponoinomn oyohwy yenotdv oe xotvwvixd dixtua. Ot tapandve
uedodoroyieg eivat apxeTd EVEAIXTEC WOTE VAl HRopolY va LIOVeTNOLY and SLaQOpETIXES TPO-
oeyyioeg ouoTudTeY avalftnong, eEATOUIXEVCTS XAl BIAPOPOTOIMOTS Kot UTOPODY VO EQPUQ-
100100V o€ TANIOE AXABNUUIXWY Xl EUTOPIXWY cLOTNUATLY (Stadixtuaxéc 1 emtpanélieg
wnyavée avalitnone, dnelaxéc Piphodfxec x.o.).
Or enextdoelc NG UTdEYOUCUS BOVAEIAS apopolY TIC EENC XATEVVUVOEIS:

1. Enéxtaon/Beitinon tov Biwv twv pedddwy, 6twe TpoTeivetar oTny Teptypagn tTne UeA-

AoVTIXTiC DOUAELIC TV EMPEPOUG EPYAUCLAOV.

2. Egapuoyt, twv napandve pedodoloyidy o€ B1dgopa eTOTAUOVIXNG TEDio Ue XATAAAN-
A1) TPOCUPUOYT, TOUG WGTE VO IXUVOTIOLOUV TI GUYXEXPWEVES AMUTAHOEIC TNG EXAOTOTE
neptoynic. Hom €xet yivel wla mpdtn mpoepyaoio Yo EQUPUOYT| TwVY TURATAVL O BLOAO-
Yixéq Bdoelg dedoPEVLY xat ouYXEXPIUEVA Gt avalATnom Bloloyixwy dnpocteloewy e

7 7 7 ?, /4
Bdon obvietec ovopatohoyieg PIOAOYIXGY OVIOTHTOV.

3. Enéxrtaon xou Behtinon tng epapuoync Twy napandve pedodohoyidy ot dedoyévo onua-
7, 7 7, 4 4 4 4 4

otohoytxol 10100 WwoTe vo unoloyilovtal, TAéov, 1 Boun TwV dedoPévey xaL oL oYEoElg

TOU To oUVDEOLY, WS ETITAEOV OUVIGTWOES Yiaw TNy eatopixeuon/dagoponoinon twv

anoteleopdtwy avalntnone. H dtatpdr e&€taoe o onpavtind Padud authy v xateld-

duvor, add, adlapproBhTnTa, utdpyel teprddplo enéxtaong TG DOUAELAC 1 ety Y 1S
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VEWV /BLapopeTindyv Yedodwv.



ITapdptnuo A’

Meragpdoeic Zevwy 'Opwyv

MeTtdgppaoT

adounTa dedouéva
avadpaon yenot
avaxtnon tAnpogopiog
AVATAELVOUN O
QVEGTRAUUEVO EVRETTPLO
avTLxeipevo

dmAnoTy EUPIOTIXT
anoAuTn/oye x| oyeTIXoTN T
ATOOTUCUA

papoc

Baox ahfdera
Baotouévog otny xhion
YADOOA OVIOAOYIOY 1GTO
dhAwon

dedouéva avalAtnong
d1adoaT evepyomnoinomng
dtavuopo Bapdy

BIAVUCUA YOPAXTNELOTIXADY
drdvuoua 6pwv
otapopomoinom

dryotounom

e€aywyr) Thnpogoplac
e€atopixevon avalitnong
ehdytotog xotvde Tpdyovoc
ekeliepn emonpeinon
évvola

cxtypayt

£TEPOYEVELDL

AvyyAuxodc bpog
unstructured data
user feedback
information retrieval
reranking

inverted index

object

greedy heuristic

absolute/relative relevance

snippet
weight
ground truth

online gradient-based

Web Ontology Language - OWL

statement
clickthrough data
spreading activation
weight vector

feature vector

term vector
diversification
partition

Information Extraction
searc personalization
least common ancestor
tagging

concept

label

diversity
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Hopdptnua o Metagpdoeic Zévov Dpwy

EUPLOTIXY

gVpLoTIXTY AuoTNERC avdveong
ot

1oTopixd avalATnomng

xdoAxd avayvwpelotixd ndpou
xouvotopia

AAVOVIXOTIOINPUEVO alpoloTind %xE€pDOg

%o TeVIUVOUEVOS, OVOUATIGUEVOS YRAPOS

xaTy oo

XATNY0ploToinoT

AEVTPOEIDES

AEWEVIXT) OUOLOTNTA

xhdoor,

xplom oYETHOTNTAC ATOTEAEGUATOS
AeENOYI0

UEYIOTY Optaxy| OYETIXOTNTO
ueytoTonoinon tng npocdoxiug
wéan axpifera

UNYoVES BlavuopdTey oThetEng
wny v pdinon

povdda TAneogopiog

UTAOYX

V-Ypapp

ovtohoyia

OVOPOTIXY OVIOTHTA

Ty xOoUOS 10TOS

TOEAY WYY TPOTATEWY
TANEOGORIAXT AVAY XY
TOADUEVOQ

T6p0¢

TEOCEYYIoN BACIOPEVY) OTT) UVAUT)
Tpocéyyion Bactouévy o€ wovtéro
TEOCOUOLWUEVT], AVOTTNOT)
TEOTAUCT] EPWTNUATCDY

TEOQIA

oxomog avalATnong

o%0p

ONUACLOAOYIXOS 10TOG
OTATIOTING OTUAVTIXOS
ouunEeptpopd avalhtnong
ouupealoyeva

heuristic

hard assignment heuristic
property

search history

Internationalized Resource Identifier - IRI

novelty

normalized discount cumulative gain - NDCG@n

directed labelled graph
predicate

classification

centroid

textual similarity

class

relevance judgment
vocabulary

maximal marginal relevance
expectation maximization - EM
mean average precision - MAP
support vector machines - SVM
machine learning
information nugget

blog

n-gram

ontology

named entity

World Wide Web
recommendation
information need

biased

resource

memory based approach
model based approach
simulated annealing

query suggestion

profile

search intent

score

semantic web

statistically significant
search behavior

context
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ouvdpTnon avatalvounong anoteAeoudtwy ranking function

CLUVAPTNOT-XQELTHPIO
OLYAETNOT UTOCTACT
OLVAPTNOY OUOLOTNTOG
OLVEETNOY CUVNUITOVOU
ouvedpla avalAtnong
CUVERYUTIXG QIATEAPIOUA
ovotadonoinom

ox i

Tafptaopa potiBwy Ypdowy
TETPAYWWIXOS TEOY PUUUATIOUOC
UTOXEIPEVO

prhtpdploua

pbpoul

YALAXTNPIOTINS

bhpoc maetodmeplac

criterion function
distance function
similarity function
cosine function

search session
collaborative filtering
clustering

schema

graph pattern matching
quadratic programming
subject

filtering

forum

feature

majority vote
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Epyaotiplo Yvotnudtwy Bdoswv I'vooewy xor Aedouévev
Eyory Hhextpohdywy Mnyavixady xat Mnyavixkdy Trokoylotodvy
Edvixé Metadfio Ilohuteyveio

Hpdbowv Hokuteyvelou 9. Zoypdgou

157 80 Adrva, EALGDa

Tr)égpovo: (+30) 210 772 1402
Fax: (+30) 210 772 1442
Hhextpovind tayudpopeio (e-mail): giann@dblab.ece.ntua.gr

Ipoowmix?, YeAido: http://www.dblab.ece.ntua.gr/~giann
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o Edvix6 Metoopio ITohuteyveio, EAGda (2006—oruepa)

Troghglog Awbdxtwe tne Xyohfc Hiextpohdywy Mnyavixodv xat Mnyoavixcdv Troho-

YICTOV.
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Afmhwpa Hiextpohdyou Mnyavixod xat Mnyoavixold Trohoylotoy.
Boduée: 8.82/10
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Epevyntixd Evdiagépovta
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E&atopxeupévn/Sagoponomuévn avalhtnon
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E&bpuin dedopévwy 1otod)

Yuotadonoinom

Enegepyaotio guotnic Yh®ooog
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— Tlpoywpnuéva Oépata Baoewv Acdoyévewy (Xetpepvd 2008)
— Tlpoywpnuéva Opata Bdoewv Acdoyévewy (Xetpepwvd 2007)

EmpAérnwr Airkopatixor Epyaocioy
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e IEA, E. K. Adnva, Exrdda (2/2007 - 10/2008)
Mnyavikég Aoyopixot - Trotpopia emudppwons, ekeidikevons kai emOTNUOVIKIS €K-
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Avéntugn faone dedouévmy xon eQoppoyhc dtayeliptong xat ETIONUEIWONS TONUAEXTIXDY
exgpdoewyv (MySQL, Java, NetBeans).
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