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«Me arouikn pou euBuvn kai yvwpilovrag Tic kupwaels (', mou mpoBAémovrar amé ¢
oiardéeic ng mmap. 6 Tou dpBpou 22 tou N. 1599/1986, dnAwvw ori:

1. Aev mapabérw kouudria BiBAiwv n dpbpwv N epyaciwv GAAwv autoAeéei xwpic va
Ta MEPIKALIW O EI0AYWYIKA KQl XWPIC va avagépw To auyypapéa, Tn xpovoAoyia, n
oeAida. H autoAeéei mapdBeon xwpic sioaywyikG@ xwpic avagopd otnv mnyn, givai
AoyokAor). TMépav tng autoAeéei mapaBeong, AoyokAorr) Bewpeital kar n mapdepacn
géagiwv amo épya GAAwv, ouuTTEPIAaUBAVOUEVWY Kal EpYWV CUUQOITHTWY UOU, KABWS
Kal n mapdBean aroixeiwv mou dAAol cuvédeéav ) emreepydobnkav, Xwpic avapopd
arnv mnyn. Avagépw TTavioTe e TANPOTNTA TNV TNy KATw amo Tov mivaka 1 oxédIo,
omTw¢ aTa mapabéuara.

2. Aéxouar 611 n autoAgel TapdBeon Xwpic eI0aywyikd, akOua Ki av ouvoOeUeTal
arré ava@opd atnv mnyn o€ KATmolo @AAo onueio Tou Keluévou N aTo TEAOS Tou, Eival
avriypa@n. H avagopd otnv mnyn oTo TEAOC TT.X. piag mapaypdeou N piag oeAidag, dev
OIKaloAoyei ouppagn edagiwv Epyou @AAou ouyypa@éa, E0Tw Kal TTAPAPPACLEVWY, Kal
mapouadiacn) Toug w¢ OIKA LIOU Epyaoia.

3. Aéxouar o1 UTTApXEl ETTIONS TTELIOPIOUOS OTO LEYEBOS Kal OTn OUuXVOTNTA TWV
mapabeudTwy ToU UTTOPW va eviaéw OTNV €pyacia [ou &VioS €loaywyikwy. Kdbe
ueyGAo mapdbeua (m.x. o€ mivaka 1 mAaioio, KATT), mpoUTTOBETEl €I0IKES PUBUITEIS, Kal
orav onuoacievsTal TPOUTTOBETEl TNV AdEIa TOU ouyypaéa 1 Tou ekdorn. To idio kai ol
TiVaKeS Kal Ta oxédia

4. Aéxoual OAEC TIC OUVETTEIES O TTEPITITWON AOYOKAOTTAS i avTiyparig.

Hpepopnvia:  5/10/2023

OLAnA..
Mavayiwrng Kupiakidong AmooToAo¢ Auutrepidng

(1) «Orroio¢ ev yvwaoer Tou dnAwvel weudn yeyovora 1 apveital 1 ammokpUTTTEl Ta aAnBiva ue
Eyypapn utretBuvn dnAwaon

Tou dapBpou 8 map. 4 N. 1599/1986 miuwpeital pe QUAGKION TOUAGYIOTOV TPIWV Unvwv. Edv o
UTTaiTIoS QUTWV TWV TPAéewv

OKOTTEUE va TTPOOTTOPIOEI OTOV £QUTOV TOU 1) O€ dAAov TTEpIouTIaks OpeAog BAdGmTovrag TpiTov 1
OKOTTEUE va BAGwer dAAov, Tiuwpeital pe kGBeipén uéxpr 10 eTwv.»
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Ayy\ikoi 6pot
Bias = mpoxotdinym
Classification = Ta&wvounon
Corpus = Mo ueydAn cuAloyn ypamtmv
Data Frame = ITAaicto dedopévav
Dataset = ZOvoio dedopévmv
Embedding = Evooudtoon
Epoch ="Evo mAfpec népacpa Tov 6uvOLoV de60UEVOV EKTOIBEVOTG LE VOV AYOPOLLO.
Feature = Xapaxtmpiotikd
Inverse Document Frequency (IDF) = Awdikacio pétpnong povodik®dv AEEEmV 6€ po. GLAAOYT
EYYPAQQV
Machine Learning = Mnyavik Mda6non
N-gram = pia cuALoyn and n dadoyikd ototyeio 6e Eva £yypopo KEWWEVOD OV UITOPEL VA,
nmepthappavel Aééetg, apBpote, coufora kot onueia otiéng.
Natural Language Processing (NLP) = KAddog tng teyvntic vonuoohivng mov S1d46KEL 6TOVG
VTOAOYIGTEG VO, KUTOVOOUV KOl VO EPUNVEDOVY ovOpOTIVN YADGGA.
Neural Networks = Nevpwvikd diktva
Word Embeddings = Evoopotdosig AéEewv
(Pre)Process = (ITpo)Eneepyacio
Parameter = IMapdpetpog
Percentile = Exatootnudpio
Regularize / Regularization = Kavovikomold / Kavovikonoinen 1 6uetnpotonoinon
Stopwords = Evéidpeoeg A€ oV dgV £YOVV OVGIAGTIKO VONUO GTIG TPOTAGELG.
Token / Tokenization / Tokenizer = Awkpitikd / Awkpitonoinon / Alakprtonontig
Training = Exnaidevon
Units = Movddeg
Unsupervised = Xwpic Enifieyn

Vector / Vectorizer = Atdvooua / Alavocpotomomme
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ITEPIAHYH

2V ynoeuwKy EmoyN, O TOALOTAACLOCHOG TOV WELd®MV €dnNocemv £yl ovadeybel wg o
ONUOVTIKY]  KOWOVIKY 7poKAnoT, kabiotodvtag ovoykoio v ovamtuén 1oyvpodvV  HOVIEA®V
aviyvevong tovg. Avti n mwroyokn eupabovel otov mepimAoko TOUEN TNG OAVIXVELGNC YELODOV
EWONOCEDV YPNOUOTOIDVTAG £V0, TOIKIAO GUVOAO GULVOA®V JECOUEVAOV KOl TEYVIKMOV UNYOVIKNG
ekpadnone. Ta cvvoro dedopévav mepiiaufdavovv ta Fake News Corpus, WELFake ko LIAR,
TOPEYOVTOG £VOL OAOKANPOUEVO TTEGI0 SOKIUADV Yo TNV OVOALTIKY Hog KovoTnTa. Exmaidedtnie Kot
a&loroynonke pia €EQvIANTIKN oelpd LOVIEA®V punyovikng padnong, omwg to Logistic Regression,
o Passive Aggressive Classifier, to Random Forest, ta Decision Trees, to Polynomial
Naive Bayes, ta Support Vector Machines, 1o BERT, to FastText, to. CNN, ta LSTM kot
vppdwd poviéhoe CNN+GRU. v emdinén omote eGUATIKAG aviyvevons YeNTIK®V E10NCE®V,
a&lomombnkav po oepd texvikov eneEepyaciog euokng yhwooag (NLP), copnepilappavopévav
napoadoctakdv pefddwv o6nwe to Bag-of-Words kot 1 avtiotpoen ocvyvotnta eyypaewv (IDF),
TopAAANAQ Ue GOYYPOVEG TPOCEYYIoELS OMME 01 evompotdcelg Aééemv (word embeddings). Kabe
povtélo agloloynnke avotnpd oe ToAAaTAlL chVvora dedouévey Yo va dlakplOel 1) IKOVOTNTH TOVG
v yevikevorn peta&d cuvorwmv dedopévav. To gupfuota omoKGALYAY OTL EVO TO UEUOVOUEVA
povtéda mETuyay a&lémavn akpifela ota avtiototyo cUvoAd dedopévmv eKTOIdEVONG, I YeViKELON
peta&hd ovvohov dedopévev mapéuelve po. Tpouepn mpokAnon. ‘Eva omd to poviéla mov
ypnotpomomnkay pog £dmoe TNV peyoAvtepn uéorn oaxkpifelo pe T oyxedov 71% otav
ypnowomomnke otnv TpoPAeyn OAwV TV GLVOA®V SedOUEVOV OAAG TapoLGince TOPOA aVTA
peioon g okpifelog ota cOvolo Sedopévev TOL MTOV OLPOPETIKA Ond TO OPYIKO TOV
ekmodenTnke. Avtd To omoteAéouata vroypoupifovv T dvokoiio NG aviyvevong YeLTIK@V
€0NCE®V, VIOYPAPUILOVTOG TV OVAYKT Y10 KOIVOTOWES TEYXVIKEG Kol LOVTELD 1KoV va vepPfaivovy
TIG OTOYPDCELG TTOL OLPOPOVV GLYKEKPIUEVH dedopéva. H dratpifny olokAnpovetar pe pia tpdokAnon
Yo LEALOVTIKT] £PEVVA Y10, TN SIEPEVLVNGT VEDV 00MV Y10l TOV LETPLOGHO TMV TPOKANGE®V OV BETEL 1)
yevikevon peTa&d cLVOAWDV OedOUEVMV, TPOGPEPOVTAG TOADTIUES YVAGELS TOGO Y10, TOV EVIOTIOUO
YELTIKOV EONCEWV 0G0 KO Yol TN UNYOVIKT pdBnon yevikotepa.
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ABSTRACT

In the digital age, the proliferation of fake news has emerged as a major societal
challenge, necessitating the development of robust fake news detection models. This
thesis delves into the complex field of fake news detection using a diverse set of datasets
and machine learning techniques. The datasets include the Fake News Corpus,
WELFake and LIAR, providing a comprehensive testing ground for our analytical
capability. An exhaustive set of machine learning models including Logistic Regression,
Passive Aggressive Classifier, Random Forest, Decision Trees, Polynomial Naive Bayes,
Support Vector Machines, BERT, FastText, CNNs, LSTMs and hybrid CNN+GRU
models. In epitomizing effective fake news detection, a range of natural language
processing (NLP) techniques were leveraged, including traditional methods such as
Bag-of-Words and Inverse Document Frequency (IDF), alongside modern approaches
such as word embeddings. Each model was rigorously evaluated on multiple data sets to
distinguish between them for general data. The findings revealed that while individual
models achieved commendable accuracy on their respective training datasets,
generalization across datasets remained a formidable challenge. One of the models gave
us the highest average accuracy with a value of nearly 71% when used to predict all
data sets but still showed a decrease in accuracy on data sets that were different from
the original trained. These results highlight the complexities of counterfeit detection,
highlighting the need for innovative techniques and models capable of overcoming
data-specific nuances. The thesis concludes with a call for future research to explore new
avenues to mitigate the challenges posed by generalization across datasets, offering
valuable insights for both fake news detection and machine learning in general.
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AQLEPMOT KOl EVYUPLOTIES

Apyixa, Oa n0eko vo. evYopLoTHOW THY OLKOYEVELD. OV 1] OTOLO, KOTG THV OLGPKELL TV GTOVODV
Hov ue vmootnpiéov oikovouixa, nbika kor woyoloyika. Iowoitepo, Oo nbeia va evyopiotiow tov
0O0EPPO LOD O OTOLOG OV TAPELYE KIVHTPO OELYVOVTaS LoD 0Tl 0THY (N UTOPEIS VO, KATOPEPELS TOALO.
TPayIoTo. apkel va fAlels oTtoyovg ko vo. Exels opkety BéAnon. Aev Oa umopodoa vo unv avopepbo
orov emprémovra kaOnynth pov k. Kovetaviivo Koloufaroo o omoiog eivar évog avlpwmog mov péoa
OO TOV TPOTO WOV O1OGOKEL HOV KIVHOE TO EVOLAPEPOV VIO YVWGH KOl KOTEANCO Vo EVOLAPEPOUOL Yio,
TOV TOUEQ TNG WYOVIKNG nadnong. Yanple apwyog yio Ty mtoyiokn epyacio apob oS TOPELYE yvwar,
Hog kaBodnynoe Kai 1 VIOUOVI] TOD KOL O XPOVOS IOV UAS TOPELYE IO, TUYOV ATOPLES KO TPOPANUATO.
nTav mOADTIUN OOTE VO, YEPOVUE EIG TEPAS THY TWTVYLOKY epyacia. Emimiéov, o1 pilol uov ot omoiol
OTOTEAODY €VO, AVATOOTOOTO KOWUATL THS KOONUEPIVOTHTOS MOV, €IVAL EKEIVOL TOL OIOPKOS OV
TOPELYOV OLEXOTTES OVOUVIOELS, DTOOTHPILH 0€ TOAAG OEuoTo. TOD LUE 0POPODOAY KOL OUETPNTY YV
Aoy twv ovlTHoewV TOL KAvous, TOL TOAEC QOPES KoteEAnya Vo, 010pBadve TOV £0VTO HOD
pobaivovrag xaivovpylo Tpayuote kol PAETOVIOS T0V KOGUO KOI OO TO O1KG TOVUS UATIo. aAlalovTag
OVVEYMS TNV 1010CVYKPOTIO. OV KOI UETATPETOVTIOS UE G€ KaADTEPO avBpwmo, tolud vo mw. Metalt
avTaY TV PiAwv Go nBeda vo evyapiotiow 10101TEPWS TOV KAAO 1ov gilo koi cvvepyaty lovayidty
Kopioxion tov omoiov n moapéa éxave evydpioty 0ln v O100pOUN THS OLOKANPWONS THG TTUYLOKNG
EPYOOIAG, EVW 1 ETMUOVI] TO EVOLAPEPOV KO 1 OUAOIKOTHTO. TOV OVVEOPOUAY OTHV OTOKTHON
TOADTAEVPNG YVWONS KO TLO OTOTEAECUATIKNG TPOTEYYIONS THS EPYOTLOG.

Aev Ba umopovoa vo, katopépw molld TpayuoTe. otny {wn Hov ywpic 0Aovs 00VS OVEPEPA. KAl
ELUOL OLOPKAS EVYVOUMY YIO. TRV DYEIQ HOV KOL TO, AIyo. TPAYUATO, TOV EYw oTHY (I T0, OTOI0. HOD
TOPEYOVY GOVEYWDS KIVIITPO ODTOPEATIOONS Kol HOD ETITPETOVY Vo Balw Kal vo, KOVHYGw DWHAODS
oToYoVS oTHV (W1} [oD.

- AmocTtoAog

Evyopiote v omxoyévelo pov, tovg pilovg wov kair 0Aovg tovg ovOpmmons mov e oyomody io
™My oTipIln KoL TV Katavonon mov Hov TPOGEPEPOY Kol AN TNV JIGPKEL EKTOVHONS KAl GVYYPAPHS
ovTHS TS Epyaciag, Kalmg kol Twv ypovwv goitnong uov. Evyopiotd emions xai tov Amootolo
Avumepion, e T0V 0T0I0 GUVEPYATTHKGUE VIO, TRV OAOKANPWON THS EPYACIAS QUTHS, Yo, TRV 0EVOEPKELD.
Kol T0 ouadIKo Tov mvevuo. H ovvepyaoio pag xatéotnoe Tic dpeg Epevvog Kal 00VAEIOS OKOUO. IO
EVYAPIOTEG.

- Havayiotng
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KE®AAAIO 1 Ewcayoyn

H élevon g ynowokng emoyng £xel eykovidoet po eroyn Gvev mTporyovpévov mpdsfacng
otV TAnpoeopia. Xtov mAéov vrepcLVIEdEUEVO KOGHO, gikdva 1.1 [1], o1 TAnpogopieg péovv e
MYYIOOM TayOTNTO TPOKOADVTAG TO (QOIVOUEVO TNG LREPPOPTMOONG TANPogopidv. To @avouevo
oUTO €KTOG OTL Pmopel va ennpedost Ty dadikacio ANYNg amoedcemy, £xel amnoderybel 0Tl 6T
KOTOVOAOTIKO KOWO UmOpel va TPOKaAEoEL Ayxog, oVOyyvorn Kai avactotmon [2]. Xe qortntéc
LETOTTUYLOKAOV EKTOG TOV Qyyovg, TG amofippuveong, Tng AmoYONTELGNG Kol TG GUYYVOTG UTOPEL va
Exel OpVNTIKEG EMOPACEIC Kl OTIC £PEVVEC TOVG OTOL 1 KOKN 7OOTNTO EPELVOAG KOL 1 YOUNAY
nopayoywodmro [3] peta&d avtov mpokarei Evo peilov npdPfinua. Extog avtdv, dnpovpyodvran
TPOKANGEIS GTO GUVOAO TV TANPOPOPLDY OTIMS TO d1dyLTO Kol VITovAo Pavopevo tov Fake News.
Ta fake news, eivon évog 0pog mov €yl OMOKTAGEL gupeia. ENUN Kol VITOSNAMVEL TN GKOTIUN
KOTOGKELT 1] 0100001 TOPUTACVITIKAV TATNPOPOPIOV TOV UETAUPIECOVTOL M TPUYUATIKES E10TOELS.
I'U avtd 10 Adyo avtipetomniloviol og vag TPOUEPOC avTITOAOS ot udyn yio TV aKEPULOTNTO TOV
TANPOQOPLDY GTN GUYYPOVI] KOWV®VId.

Ewova 1.1: AptBudg xpnotdv tov Atadiktvov taykoouiong amd to 2005 émg to 2022

(Ymoxepaiaio 1.1) Ietopio ko avriktumwog Tov Fake News

Ag eupabivovpe oe o dlEPEHVIOT TOV YEVOMV EWONCEMV Kol TG TOAODTAELPN G eEEMENC TOVC,
KoODG Kol TOV EMATAOCEDY OV ONUOVPYNCE GE S1APOpovg ToUElG pe TNV Tapodo Tov ypovov. Ot
yevdeic ednoelg Ba pmopovcav va Bewpnboiv mg po OdHoceln KabdG T0 PAVOUEVO QVTO ATEYEL
TOAD amd KATL Koavovpylo oty avBpomivn otopia. [Ipv axdpo v avakdioyn Tov padlopmvou,
™m¢ tAedpoong kot v évopén tov World Wide Web (WWW) vrdpyovv épbpa [4] mov
eupabvuvovy oTIg 16TOPIKES Pileg TOV YELODOV EWONGEMY TOV YPOVOAOYOVVTOL ad Tov 180 aldva UE
mv popen tov THmov. Zvykekpiuéva, otav o I'ddloc eiidcoeog Condorcet kot o mpodEdpog NG
Apepicig John Adams cvppeteiyav oe cv(ntnoelg oyetikd e tov polo tov eledfepov TOTOV
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emminke g «to TELvTain dEKa Ypovia £xovv dadobel meplocdTepa véa cedAipata and tov Tomo
amnd 0,TL o€ €KaTo YPOvia TP amd 10 1798».

Avtd onuaivel 0TL N wotopia eival YEUATN LE TEPUTTMOOCELS TAPUTATPOPOPNONG, TPOTAYAVONS KOl
KATOAANAO OYEQACUEVOV APOPMV 1] OLIALDV Y10 VO 0GKTGOLV ETLPPOT], VO YELPUYDYNGOLV TNV KON
YVOUN KOl KOT ETEKTACT VO, ETOOEAN000V TOMTIKA 1] KOWmVIKA didpopot dvOpomol. AkoAovHovv
LLEPIKA TOPASELYLOTO QUTAOV TOV PALVOUEVOV KOTA TO TEPACHO TOV YPOVAOV:

e To “Great Moon Hoax” | n “Mgyaln @eyyopiki Awdtn” ov kot givar pio. gapoo tov
eQPNUEPId®V TOV déKoTov évatov oudva, cvykekpiuéva g epnuepidag «The New York
Sun», mov anotedel &vo amd TO TPOTO TEKUNPIOUEVH TEPIOTATIKG WeLddV e1dnoemv. H
dnupocigvon mepi€yel o oepd apbpwv mTov VIoTifeTal OTL ATOKAAVYE TNV AVOKAAVYN TNG
{onc oto eeyyapt. ‘Hrtav évo ehkvoTikd £pyYo QavTaciog mov ayLoADTICE TIG KapSEG Kol TO
HOOAS TV avayveooT®V, cOUBoAlovTag TEMKA TN OlpKT YONTEID TMV YELOMVY EOTCEMV.

e H emoyn g Kitpvng Anupocioypapiog vanpée mapdyoviog ToL TOAAUTANGIOGHOD TOV
oLYKAOVIOTIK®V  pemoptdl mov yopoktnpilovion oamd vmrepPoréc, oTpefAmdoEl; Kot
VREPPOMKES AUPTYNOELS Y10 TNV TOVMOCT TNG AYOPUOTIKNG KUKAOPOPIaG Kot TG SapdOpP®ong
g avTiAnyng Tov Kowo.

e Katd ) SudpKeln TV KOTAKAVGHIK®V Yeyovotmv Tov A’ ko Tov B’ TToykoouiov TToAépov ot
KUPBEPVNGEIC KOl OTIG OVO TAEVPEC OVTOV TOV GLYKPOUGEWDV YPNCIUOTOINGOY TNV
TPOTAYAVOO, ®C €vo 1oYLPd EPYOAEID Y10 VO SLOUOPODOGOVY TO ONUOCIo aicOnuo kot va
GUYKEVIPMOGOUYV LIOGTNPEN Yo TIG OVTIOTOUXEG MOAEMKEG TOVG TPOoomhbeleg. AVTEC Ot
TPOTAYOVOIOTIKEG  €KOTPATEIEG oLYVE O1E0W0aY yevdelc mAnpoeopieg kot eEmpailovtav
YEYOVOTA Y10 VO EMNPEAGOLY TO aicON A Kot To LoaAd oOAOKANpoV EBVDV.

e H enavdotoon Tov S10d1kTuoL aneAevBEpmae pia véa emoyr] 61a600mMG WYeLdmV 1N oemV. Mg
mv Gvodo twv eopovp (forum), tov mpocomikdv wroroyiwv (personal blogs) kot v
EKPNKTIKN avATTLEN TOV PECOV KOWMVIKAG OIKTOMONG, 1 O1000M WEVSDV TANPOPOPLOV
€ywve mo TPoott Kot dladedopuévn omd moté. O EKONUOKPATIGUOC TG TANPOPOPIag KOTEANEE
Vo €YEL €Vl TIUM U DTO TNG 01A000MG TOV YEVOMDV ELOTGEDV.

H ymowoxn emoyn €xel TpoKaAEGEL Lo AVED TPOTYOVUEVOL TOYVTNTO O18000NG TANPOPOPLDV. €
évay kOGO OOV Ol TANPOPOPie eivat HOVO €vo KAIK HokpLd, 1 1060 TV YeOTIK®V E10NcE®V gival
ovykhoviotikf]. «To 2020 o pécog ypnotng Eodevel oyeddv entd dpeg TNV NUEPO GTO dLUSIKTLO TO
onoio amotekel avénon 9% and v mponyoduevn ypovier [5] ewodva 1.2. Katorofaivovpe 6tL n
ékBeon TOL PECOL YPNOTN OTIC TANPOEOPIES Kol 101G OTIG WeLdEG €lvarl peYGAn amOTEADVTOG
ONHOVTIKY OTEWA] Y0 TN ANYT OTOQACE®V LE EVNUEPMOT KOl TNV ONUOKPOTIKY KOl KOWVMVIKI
appovia.

Ewova 1.2: Mo emiokdnnon g TayKOoHLog Xp1ons Tov AladikToov
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H mieloynoio tov avBpdnwov &yovv emAééel va KOTOVAADVOLV VEQ HECH TOV KOW®OVIKOV
SKTO®V £vavTl omolacdNToTe GAANG TANTEOpUOG, ekova 1.3 [6]. Ymapyovv BéBata moAdmAgvpot
kivduvol ota péca KOWMVIKNG SIKTO®ONG BEToVTaG HOVOOIKEG TPOKANCELS GE GUYKPION HE TIG
TOPAdOCLOKEG TAATEOpUEG €W0Nocewv. H toyela diddoon elvar amd TiG WO ONUAVTIKEG S10TL Ot
alyopBpotl Tov mPoTEivOLY TEPLEYOLEVO GTOV YPNOTH £XOVV TNV TACT VA TPOo®OoHV TapamAavnTIKES
N yevdéc mAnpoeopieg mov &ywvov SIoTUES HECH O GUVIOUO YPOVIKO S1AGTNUO OTOVOVTHS GE
EKOTOUUOPLOL YPNOTEG TPOTOV UTOPEGOVV VO AOVINGOLY Ol EAEYKTEG OTOLEIV. YTAPYOUV (POPES
OV M KOWOTOINGoT YeLddv €WONCEDV OQEIAETOL KOl OTNV Ayvold TOV avoyvaoTn Kabmg épevva Eyel
deitel Tog Apepikovol polpdlovtal YELTIKEG EONGEIS 0T HEGO KOWVOVIKNG OIKTOMONG ENEON OTAMDG
dev dlvouv TPOoOoYN GTO OV TO TEPLEXOUEVO Eival akPIPES KoL OYL OTAPAITTO EMEDN OEV LUTOPOVV V.
Eeyopicovy gdv o £idnon sivar ywevdng 1 Oyt [7]. Eta kowvovikd diktvo BéBoia umopel £dkoia vo
YEPIOTEL 1 KON YvOUN om0 KoKOBOvAOLG mopdyovteg. [a mapddetylo. o1 YELTIKES EONOELS
UTOPOVY VO YPNOUOTOMBOVV GTPOUTNYIKA Yl VO YEPAYOYHGOLY TNV KOWN YVOUN Kol Vo
EMNPEAGOVV TIC EKAOYEG, TO SNUOYNQIcHOTA Kol TOV KOWvovikd Adyo. Epsvuva peyding kAipokag mov
oeEnydn om Teppovio kot to Hvouévo Boociielo €xet deifel 011 evd m mAEOVOTNTA TNG
KOWomoinong yevdmv €10ncemv cupfaivel akodod, pe HOVo Eva KPOTEPO UEPOG Va. eival GO,
ot vedtepotl Kot ot de&loi teivovv va potpdlovtol mo ovyva yebtikeg swdnoelg [8]. ‘Evog e&icov
ONUAVTIKOG Kivduvog givor avtdg g mpokatdinyng eniPePaioong (confirmation bias) 6mov ot
aAyopOpol TV PECHOV KOWMVIKNG OIKTOMONG O0ivouv cuyva TPoTEPUIOTNTA OE TEPIEYOUEVO TTOV
evBuypappiletol pe T vIdpyoVcES TEMOONGELG KOl TPOTWUNOELS TV Xpnotmv. ETol, evioyvetal n
TpoKataANyn emPefainong, pe tovg ypnoteg va ektifevtar kot va polpdloviol TAnpo@opieg mov
EVIGYVOVV TI TPOKATOANYELS TOVG, EUPaBUVOVTOC TIC 10E0A0YIKEG TOVG JAPOPEG Kal KoY Qopd
€YOVTOG OVTIKTUTO GTOV TPOYUOTIKO KOGWHO. Tétolo mapddetypo mapamAnpo@opnons agopd Tov
TOHEN TNG VYELOG OTOV «€VO, KOTOUOKEVOGUEVO EMIGTNUOVIKO ApBpo mov 1oyvpldtav 4tL To guPorlo
Wopdc, TOpOTITIONG Kot €PLOPAC TPOKoAEl OVTIGHO 0ONyNoe oe evpela O1ddoom avTHG NG
TOPATANPOPOPNONG, EWOIKA HECH TOV UECMV KOWMVIKNG OKTO®ONG. AVTO, UE TN GEPA TOV,
odfynoe 01 povo og emimeda pekdp TG enintwong s apdg oty Evpdnn to 2018, aArd dievpuve
eMioNG TO PACLO TOV AEYOUEVOVY avTiEUPoAacT®W» [B].

Ewova 1.3: O o dnpoeireic mAateoppeg yio kabnuepvi) katavaioon ewdncswv otic Hvopéveg
IMoMreieg and tov Adyovosto tov 2022, avd nlikiokn opdda
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Yrapyer axoun pa Epevva wov €xel deoybel yio v Evponaiky Emttporn to 2018 n omoia
nmepledpfove ouvevtenéelg e meplocotepovg omd 26.000 epmtnBévteg ota 28 kpdtn uéin g EE.
Bpébnke o611 o onuoviikny pepido tov gpotnféiviov (31%) avtipetonilel yedtikeg €10M0€1g
ToLAGYIoTOV o eopd TNV eRdopada kot To 37% va Tig cuvavTd Kadnpepvd 1 oxedOV Kabnuepvd,
ewova 1.4 [9]. Aappavovtag voyy 0Tt 1 €pguva givar TEVTE XPOVEOV PTOPOVLE VO VTTODECOVLE e
olyovpld 6Tl TEPLEGOTEPA ATOpO Ba amavTovoay OTL GLVAVTAVE YELON VEX GLYVOTEPUL.

Ewova 1.4: T'paenpa wtito, pe To T0CO00TAE TOV AmaVINGEDY TOV POTNBEVTIOV 0TV pOTNOT «TOCO GUYVA
OLVOVTATE EWONGCELS 1] TANPOPOPIES OV TGTEVETE OTL TOPOTOLOVY THV TPUYUATIKOTNTA 1 ElvOL 0KOUN Ko
yevdeigm

(YmoxepdaAaio 1.2) MpofAuota aviyvevensg Kol OVTIHETOTIONG

H épevva yio v Evponaikny Emtponn [9] €xet d&ilel axdun 6Tt o1 epotnbévies spmotevoviat
TIG TOPASOGIUKES TNYEG HEc®V OmwG T0 padtdemvo (70%), v tiedpaon (66%) kat ta Evroma
uéoa (63%) mepiocdTePo omd TIG SOSIKTLOKEG TNYEG OTMOG SLUSIKTVOKEG EPNUEPIDES KL TEPLOSIKA
(47%), 1ototomovg pe Pivieo N podeast (27%) kot dradiktvakd kKowvovika diktvo (26%). And tnv
6AAn, to 15% elvar amdivta oiyovpol kot 10 H56% KAmG oiyovpol 0Tl givar e Béom va
avayvepicovy eWONGELG 1 TANPOPOPIEG TOL TAPATOIOVY TV TPUYUATIKOTNTO 1 €ival YeLOEIS eV TO
26% oev éyel oapkern avtomenoibnomn, eswova 1.5, Amd to mopamdveo Oo umopovooue vo
OLGYETICOVUE TNV EAAELYT] EUTIOTOGVVIG TOV EONGEDMV TOV TPOEPYOVTUL GO TO, KOWVOVIKG UEGO UE
mv Pefordotnto avayvopiong oAAd avtd dev onuaivel 6Tl M avayvaplon TOV TOOVOV YELIDV
g0nNoev mov ekAapPavouv gival coot. To KotackevaoUéve véa glval mo ovvBeTa emedn elvan
TOAD g0KoA0 va TopamomBel 1 amokpueBel n aAnBela Tpdypo mov dnpovpyel Kot 1o TPOPANUA TNG
aviyvevong.
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Ewdva 1.5: I'pdonuoa mtitag mov avadetkviet Ty oryouptd TV epmtéviav dTav Toug poTninkKe «mdco
ciyovpor 1 Oyt elote og Béom va avayvepicete el0NGELS 1] TANPOPOPIES TOL TAPATOLOVY TNV TPAYLOTIKOTNTO 1)
etvar akopun Kot Wyevdeigm

Ytov ynoeokd KOGHO, Ol WELTIKEG EONCELG €VOOKIUOVY AdY® moKiAwv mapaydviov. Ot
Teyvoroykég efelifelg €xovv evOLVOUMOEL TOGO TOVG ONUIOLPYOLS TEPLEYOUEVOD OGO KOl TOLG
KOTOUVOAWMTEG, EMTPETOVTIOG TN ONUIOVPYio, TEPITAOK®V WYEVODV E0NGEMV Kol TNV ToYElD ovTodAayn
TANPOQOPLDY GE OAPOPES TAUTPOPUES KOWVMVIKNG OkTOmone. H dwudikacio g entkdpmong g
abelo kKabiototor adbvarn and avlp®OTIVO Tapdyovto AOY® TOoL OYKOL TV 0Ed0UEVMV TOL TPEMEL
v EAEYYOVTAL GUVEXMG KAVOVTOC TO TPOPANUO TNG oviyvevong akdun mo TPOKANTIKS. YTdpyovv
TEYVIKEC TTEBOVE OOV YPNGLLOTOLOVY EMIKANCEL 0TO cuvaicOnpa kot dAAES LopPEC oeONGLOGHOY
MOOTE VO KEPAAALOTOLOUV TOV EVIVTOGCIAGUO, AEOTOIOVTOG CLVAIGHNLATIKG POPTIGUEVT] YADGGO Kot
KOTAAANAEG €WOVEC TOV YEWPAYWYOVV TO cvvolcHuate kol Tig gvoichnocieg tov avayvomotdv.
EmumpdcBeta, 1 cdtipa mov moAléc popég eivar acapng pmopei evkola va ekAnedel mg TpaypatiKy
eidnon. o Tapdderypo ol XEPAYOYIKEG GUTIPIKEG EIKOVEG KOl TO GOTIPIKO TEPLEYOUEVO Eival KOV
YOPOKTNPIOTIKA TOV TOAVCKIODV YELODV VEMV TOL UTOPODV VO KAVOLV TOV KUKAO TOV JadtKTHOL
OQNVOVTOG VTOGLVEIOINTA TO UAVOUO, TOVG GTOV OVAYVOOTN. YTAPYEL Kol £€vag GNUOVTIKOG
TopAyovTag NOIKNG OOV 01 ETUIPIEC TOV KATEXOLV KOWMOVIKEC TAUTPOPUES TPETEL VA, IGOPPOTHCOVY
TV KOTomdTnon ¢ eAevufepiag Tov AOYOL Kot TNV OVTILETMTION TOV YELODV €10NceV. TeMkd, 1
ovovopio  EMOEWVAOVEL TEPUITEP® TO TPOPANUO  €MEWN TPOCTATELOVIOL T GTOUA OV
TAPATANPOPOPOVV 1 5100100VV YELN VEX KO OEV LITOPOVY VO TOVG ETMIICTOVY EVOVVEG.

Méoca oto0 mepimAoko Kot €EEAMGOOUEVO TOTO TMV YEDTIKOV E0NCEMV, LILAPYEL OVAYKN Yo
wyvpég Aoelc. Ilpémer va  avoamtuyfodv  oTpoTNYIKEG Oaviyvevong Kol UETPLOCHOD Yo TNV
OVTILETAOTION TOV EMATOCEDMV TOV YEVODOV EONCEDV. L& VTNV TNV €MSIOEN, 1 UNYOVIKA pLabnon
mov givol wedio g TEYYNTNG VOMUOoLVNG, UTopel va ddoel Avon 610 TpoPfAnua. A&lomoidvTog
dovaun tev alyopibuov mov Pacilovior oe dedopéva kol TG enefepyociag QUOIKNG YADCGOS
(NLP), o1 gpguvntég éxovv v duvatdtnta vo. avarnthEOUVY HOVTELD TKOVE VoL S1akpivovy To, TEXVNTa
Keipeva mwov dlaotpePAdVOLY TV TpaypotikdTTe. DVoikd, dev gival LOVO GTO XEPL TV EPELVNTAOV
Vo AVTYLETOTIGOVY ovTd 10 TTPOPANUE Kabde ot dvBpwmol mov epmTOnkav «mwotol gival ot mo
KoBOpIGUEVOL TAPAYOVTES Y10 VO GTAUOTHGOLY T1 O1B00GT WELODV EWONCEDV;» GTNV EPELVA Y10, TNV
Evponaixy Emtpony)’ andvincav mog ol SpHocloypdeot Tpémet Vo SpAcouy Y1o. Vo GTAHNTHGOVY T
d1adoon yedTikwv eWdncewv (45%), akolovBodueves amd tig ebvikég apyés (39%), t dwayeipion Tov
Tomov Kot TV padloThAeonTIKOV ekopndv (36%), Tovg id100g Tovg ToAiTeS (32%), Ta SLUBIKTLOKA
Kowovikd diktva (26%), to Beopkd opyava g EE (21%) kot TG pn kuPepyntikés opyovacelg
(15%), ewovo 1.6. Ymapyer kor épgvuva mov Oewpel TNV €vvolo NG «KOWMOVIKAG 0T0d0Ne» G

11

Institutional Repository - Library & Information Centre - University of Thessaly
03/09/2026 21:59:15 EEST - 216.73.216.250



KpiGIo TapdyovTo yio TV KaTtavonoTn Tov TPOTOL LE TOV 0moio To Wwevdn véa e&amidvoviol Kot
ennpealovv tovg avlpmmovg [10]. Yrootnpilet axdun 0TL vadpyel avaykn yio Tov EAeyx0 YEYOVOT®OV
(fact checking) kot tnv dayeipion nepleyopévon TV Yeudmv e18NGEMV 68 TAUTQOPUES KOVOVIKN
OIKTO®ONG Kol TPOTEIVEL Ol LEYAAOL OPYOVIGHOL TTOL TOVG GVIKOUV GLTEG Ol TAOTQPOPLES VO givar
KaAOTEPO EEOMMGUEVOL Yot VO EEKIVIIGOVV 0VTEG TIC Tpoomdbfeles. Evd diAn épguva mov avagépape
[7] vmoompiler pio mo kowvotdpa Avomn Omov epmiéketar o B0 o ypnotng. Ilpoteivouv ot
TAQTPOPUES VO TPOTPENMOVY TEPLOOIKG TOVG ¥PNOoTEG Vo afloloyouv Tnv okpifelo Tov Tuyoia
EMAEYUEVOV ETKEPUAId®V. AVTO, avapipouv, Tog Bo ypnoiteve g o Aent VIEVOOUIOT GYETIKA
pe T onpoacio g akpifeiag kot Bo onpovpyovse emiong TOAVTIUEG aSLOAOYNGELS XPTOTMV Y10, TOV
EVTOTIOUO TAPUTANPOPOPTONG 1 YELODV EONGEWV.

Ewova 1.6: PaBodypapipa mov deiyvel Toug Tapdyovieg 6€ TOGOGTA OV TGTELOLV O EpMTNOEVTES OTL
TPEMEL VAL SPACOLY Y10, VO GTOLOTHCOVV T1) 0140001 WELTIK®V E01|CEDV
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KE®AAAIO 2 Biphoypagikny Emoxkonnon

H eEepedhivnon Tov GYETIKOV £PYOCIOV GTOV TOREN TNG ELVGVNG OVAYVOPICNS YELODV EONCEWY
O0ev elval amid¢ o emmdioio doknomn, oAAG pon mpdxAelo mpoomdbelo omd por HEYAAn
EMOTNUOVIKY KOWOTNTA. X& AT T0 KeEPAAao, Ba mapovsidcovpe v PiAoypapio Kot TIg Epevveg
nmov &yovv Oefayfel ko oyetiCovtan pe v perétn pog. To cvykekpipévo kepdiaio amoterel ta
Oepéha g épevvag pog KaBdG CLUVOLETAL 1| TPOTYOVUEVT] YVMOON HE TN 01K Hog Tpoomdfeia Yo
avamTuén HOVIEA®V Yo TOV OKOTO TNG avayvoplong yevdmv edncewv. H onuocic avtov tov
EMOTNUOVIKGOV TPOCTAOEIDV SOTVTIOVETOL GYOAUOTIKA, TOPEYOVTAG TNV duVATOTNTO TNG GVVOEST
TOV GLUVEYILOUEVMV EPELVMV KOl TNG VTAPYOLGUG EPEVLVOC.

E&etalovtag mponyolduevee HEAETEC, GTOXEVOVUE VO OTOKTNCOVUE TOADTIUES YVAOOELS, KOl VO
dnuovpynoovue 10 Ao EVTOG TOV 0TOloV Ol SIKEC oG GLUVEICEOPEG Ppiokovv T Béom tovg. H
ovvleon ¢ vmdpyovoag £pevvag Oev glval o GTAY] EMICHUOVOT TOV EVPNUATOV, OAAG o
olodikocio evopudviong OSPOPETIKOV TTLUYOV TG Yvoons. Avayvopilovpe Tnv  ovekTiunm
GULVEICPOPA OA®V OG®V oKoAoVONGaY ToV 1010 dpdUOo TPV amd €UAG Kot ALTO Lag OlVEL TOPATAV®D
KivnTpo va YeQUP®GOLUE TO TapeABOV pe 1o Tapov. Avtd To KEPAAOO, AOUTOV, YPNOIUEVEL (G
mu&ida mov pag kabodnyel ota guprpata Tov mediov pog. O TopaKAT® TIvVaKES VTOJEVVEL TIg
épevveg Tov d1eENyOnoay ota TANIGLO TOV YEVODV EOTCEDV.

1 | Tavishee Chauhan, Hemant Palivela, “Optimization and improvement of fake [11]
news detection using deep learning approaches for societal benefit”
2 | Akhtar, P., Ghouri, A.M., Khan, H.U.R. et al. “Detecting fake news and [12]
disinformation using artificial intelligence and machine learning to avoid supply
chain disruptions”
3 | S. Rastogi, D. Bansal, “A review on fake news detection 3T’s: typology, time of [13]
detection, taxonomies.”
4 | Thsan Ali, Mohamad Nizam Bin Ayub, Palaiahnakote Shivakumara, Nurul [14]
Fazmidar Binti Mohd Noor, “Fake News Detection Techniques on Social Media: A
Survey”
Nicole O'Brien, “Machine learning for detection of fake news” [15]
6 | S.A. Khan, K. Shahzad, O. Shabbir, A. Igbal “Developing a Framework for Fake [16]
News Diffusion Control (FNDC) on Digital Media (DM): A Systematic Review
2010-2022”

[Mivaxag 2.1: "'Epevveg mov PHEAETHGULE Y10 TOVG GTOXOVS THV TTVYLOKNG EPYOUCIG

(%)}

1. Tavishee Chauhan, Hemant Palivela, “Optimization and improvement of
fake news detection using deep learning approaches for societal benefit”

10 mapov dpBpo yiveron Adyog yio tnv ypnon Padiag pdbnong dote vo katomoAiepn el
TPOTOYAVOX KOl TOPATAT|POPOPTION LEG® TNG TPOANYNG KATH TOV YEVODV EOTCEDV,
€101KOTEPO. OE Lo, TEPI0S0 YNPIoUoy vEag kKuPépvnong oe éva Anpokpotikd Kpdrog. 1o
ovYKEKPEVA, Enyeital avaAvTiKa 1 Tpoenelepyacio TV dE00UEVMVY Kol 1| VAOTOINGT TOV
LSTM akyopifpov.

2. Akhtar, P, Ghouri, A.M., Khan, H.U.R. et al. “Detecting fake news and
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disinformation using artificial intelligence and machine learning to avoid
supply chain disruptions”

To epmodi1o mov Tapovoidlel n wapomAnpoeopnon oty Epodiactik Alvcida eivat Eva amd
70, OEHOTO TOL AVOADETOL GE QLTI TNV €pevvo. Xpnotpomoteital o adyoptBpog Mnyaviknig
Mabnong Support Vector Machine (SVM), oe cuvdvaopo pe v Teyvnt) Nonpoosdvn.

3. S. Rastogi, D. Bansal, “A review on fake news detection 3T’s: typology,
time of detection, taxonomies.”

370 TapoOV YiveTal 0 Say®PIopOg HETAED TG TAPAUTANPOPOPTONGC, TNV EAMTONG
TANPOPOPNONG, KBNS Kol TNG GATIPOG TOL TAPATNPEITAL 6TA PHECH HAlIKNG EVIUEPDOTC.
Méco mapaderypdtov eEnyeitol 0 avTikTuTOg TNG ENUNG, TNG TOPATATPOPOPTONG CAAN KoL
G amdING 6T0 S10dIKTLO. AVOADETOL O TPOTOC OVAYVMPIONG TOVG KOl OVAKTNGNG CUVOAWDY
dedopévav KaTAAANA®Y Yo £pgvval.

4. Thsan Ali, Mohamad Nizam Bin Ayub, Palaiahnakote Shivakumara, Nurul
Fazmidar Binti Mohd Noor, “Fake News Detection Techniques on Social
Media: A Survey”

2y €peuva vt e€nyeiton N avaykn Kobog kot 1 dodikacio TG avayvapiong Yevddv
gwdnocov. [épa amd v avapopd ce alyopifuovg 6mmg o SVM kot o Naive Bayes
Classifier, yiveton Adyog Kot Yo, TI¢ TPOKANGEL TTOV TapoLGtdlovtal KoTd TV vAomoinon
TOVG,.

5. Nicole O'Brien, “Machine learning for detection of fake news”

Y70 GUYKEKPIUEVO GPpBpO YivETOL CLUVOTTIKOG AOYOC Yo TNV OVAYVMPIOT) Spam oAAG Kot
yevddv eidncewv. Meietinoape Tig pebddovg Mnyaviknig Mdbnong mov vAorolovvial, To
ovykekpyéva tov SVM kot Logistic Regression.

6. S.A. Khan, K. Shahzad, O. Shabbir, A. Igbal “Developing a Framework for
Fake News Diffusion Control (FNDC) on Digital Media (DM): A
Systematic Review 2010-2022”

Ta kopro BEpoTa TS TOPOVOAG £PEVVAC AVTNG ATOTEAOVV: TIG WELOES EO0NOELS Kol OLAPOPES

TNYEG TOVG, 10TOGEADEG SLOUGTAVPMCNG YEYOVOT®V, TNV TUPUTANPOPOPTON GOV PUIVOUEVO,
Teyvikég Babiag Mdabnong kot Teyymrrg Nonuoosvvng yio tnv aviyvevot Toug K.o.

14

Institutional Repository - Library & Information Centre - University of Thessaly
03/09/2026 21:59:15 EEST - 216.73.216.250



KE®AAAIO 3 X0voro 0£00uivav Kot TPoETECEPYOOia,

e avtd 10 Keparoto Bo acyolnbovue pe ta Datasets nov emié€ope kKabdC Kot Tovg TPOTOVG
OV TO, TPOEMEEEPYUOTNKAUUE TPOKEEVOL VO, EKTOUOEVCOVUE TO LOVTEAQ YLOL TOV EVIOTMICUO TOV
yevdmv 1 aAnbav dfcemv. Meletmdvtog ta Datasets mopatnpficape 0TL 6TV apyikn To0ug Hopen
deV  KOVOTO0000V TIS OMOUTNGCES MHOG TPOKEWWEVOD VO EKTOOELGOVUE TO. povTéla. 'V owtod
ypnowonomoape teyvikég mpoeneéepyaciog oty NLP (Natural Language Processing) 6mov
neplopPavoovy Tov kaBopiopd Kot Tr HETOTPOTN OE60UEVOV OKATEPYAGTOV KEWWEVOL GE HOPPY| TOV
givar KatdANAN yuo T pnyavikny pdonon. Akoun, ypnowonomoape to. Word Embeddings ota
HOVTELQ LE TO VELP®VIKG SIKTLO Yo VO AVTICTONGOVUE TIG AEEEIC amd To AeEIAOYI0 oG UE TIC
avTIoTOU(EG OLOVUCUOTIKEG OVOTOPOOTACEL AEEE®@V (OGTE va LEAPYoOLV T apylke Papn oto
embedding layers kotd v d1dpkeilo TN EKTAIGELONG TOV LOVTELOV.

INa tovg okomovg owThAg TG epyaciog, emdéyovue va ypnowwonotoovue tpion Datasets, 1o
Fake News Corpus Dataset [17], to WELFake Dataset [18] kot to LIAR Dataset [19]. Ko
10, Tpioc Datasets emkevipdvovtal yopo and pBpo €WONCEDV, AVIOVOKAMDVTOG TN ONUOGI0 TV
gdnoemv og dpopovg Topeis. Ymapyel mokihopoppio oto Datasets ko yevikebovran 6 dedopéva
TOV TPAYUATIKOD KOGUOV. AmoteAobvior amd O1dpopes OTAAEG UE KLPIOPYES Yoo TNV OIKY| HOGC
gpyacio va glval ol TITAOL KOl TO KEIHEVO TOL OVTITPOCHOTEVOLY TNV €10M01N KOODG Kot Ol TOUTEAES
1e to €av givor aAnng n yevdng gidnon.

(Ymokepdhaio 3.1) Avaiven wposmeiepyaociog

e avtd 1o Tufpe Ba avalvcovpe v dadikacio tpoeneéepyaciog twv Datasets. KataAn&ope
g Yoo 6ho to Datasets Oa ypnoylomomcovpe v 010 dadikaoio mov AVOADOVUE TUPUKAT®
extoc ond o WELFake Dataset 6mov vhomowovpe évo emmAiéov Pripa. Mag amacyolodv povo
ovykekpluévee omheg oe kdbe Dataset mov mepiéyovv 1o, dedouéva mov ypellOUaoTe Yo, TNV
ekmoidevon v povtédmv. Xpelalopoaote Tig otnieg mov amépsvay ota Datasets mov mepiéyovy
Keluevo, ekto¢ amd ™ oTAAN Ue TG Taumédeg yio Kabe €idnon (adndng 1 wevdng £idnon), va xovv
™V HopeN UOVO KEWWEVOL apulpdvTag OAa To. vdAoume otoryeio N kot BOpvPo mov pmopel va
TPOKOTTOVV oTO Keipeva. OnoladmoTe Lope EAMTTMV OEOOUEVMV 1] KEVOV KEWEVOV o€ KAOE oe1pd
oto, Datasets 0o agaipeiton oAdxAnpn N oepd. Otov Ba ypnowonoieitar pia teyvicy yio Feature
Extraction Oa oavaeépetoar Egxopiotd 610 HOVTIELO OV YPNGIUOTOLEITAL, EVE OVTIOTOXO KO Y0
onowdnmote Word Embedding povtéro.

Y10 WELFake Dataset mapatmpidnke ovyvi euedvion tng toapnélog '(Reuters)',
akolovboduevn amd ddpopeg tomobeoicg kar o wavia ("-"), n omoio xdple TNV TYN TG €IdNONG
amd 1o Kupiong keipevo. Eidnoeig mov mepieiyav avtd 1o potifo oto Dataset frav cuvinBog ainbdeic,
ue amotéheouo vo dnpovpyeitor tdon-mpokatdAnyn (bias) ota ekmaidevpéva HOVTEAX Vo
avayvopilovy Tapopotov THTOV Keipeva g oANON OTIC TEPIGGOTEPEG TEPUTTMGEIS, YWOPIS 0LTO Va
givar 0op06. T avtd 10 Adyo, katd v encéepyacio tov WELFake Dataset, yopicaue ta keipeva
OTIS TOUTEAEG TV TNYOV KOl 0TO KOPLOL HEPT] TOVG, OUECWHE LETE TN aviyveLOT TOOANG GTNV Py
tov Keywévov. 'Emetta, agapésope Kabe Tapmélo dote va EgAElYOVUE QVTOV TOL €100VC TACT OO
TO0 GUVOAO OEdOUEVOV LOG KOl VO PEPOVUE €15 TEPOS KAADTEPO TOCOCTINIC OmMOTEAEGUATO. AVTO
Lowmov givar o TpdTo Pripa Tov viorowovpe povo oto WELFake Dataset.

INa to veorowma Datasets to apyikd Pripo ivor vo a@oipEGOVHIE OTOLNONTOTE YPOUU N
omoio TEPIEXEL EAMTN 1] OPOCGOIOPIOTO dESOUEVE TOV UTOPEL Vo TPOEKLYOV KATOAAOOG amd TOLg
OMUIOVPYOVE N KOTA TO POPTOUA. XZVVEYILOVUE e GUVEVAVOVTOG TNV GTNAN TOV TITA®V, 0V VITUPYEL,
HE TNV GTAAN TOV KEWEVOV UE TN LOPPN TITAOG, KEVO, LIOAOITO KEIUEVO KOl APAIPOVUE TV GTHAN
TOV TITA®V KabMOG Kot OAEG TIG VIOAOITEG GTNAEG KPOTOVTAG LOVO TNV GTNHAT TOV TEPLEYEL TO, KEIUEVQ
omd To VEOL KOl TV OTAAN HE TIC TAUTEAEC Yo TO €dv 1M €idnon eivor oAnbng N wevdng. ‘Enetta,
APALPOVUE TIC YPOUUEC KEWWEV®Y OV dev Exouv Keipevo (dnAadn eivotl evielde KEVES), UETOTPEMOVUE
tovg Unicode yopoxtipeg oe ASCII kabd¢ pnopei va vdpyovv ‘mepiepyor’ i dyvootot pn ayyikoi
XOPOKTAPEG OV pPopel va TponAbav katd Adbog omd tovg dnpovpyovs. Aé€elg omwg to he'll 1§ 1o
you're 1 1o can't petatpénoviar o€ he will, you are ka1 cannot avtictoya, 1o BApe ovtd 10
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Oepove GNUAVTIKO OGTE VO VITAPYEL GUVOYN OTA KEIEVO KOl VO EKTOOEVOVTOL TO LOVTEAL AV
oe AEEelg mov dgv cLVEVAOVOVTOL To POVNEVTA M Ot dipboyyol e éva ewviev N éva dipboyyo, evd
axoéun pewdvetar kar o 06pvPog oto Dataset. Zvveyilovue petatpémoviag Olo To ypauuate o
neld, apoipodue OAOVG TOVG GVVOECUOVS, TOVG EIIKOVG YOPOUKTAPES, Tig eTikéteg html, dlovg Tovg
apBpods Ko teAkd ta onpeio otiEemg mov pmopel vo amépelvay amd TV aeoipecn TOV E0IKOV
yapaxmpwv. Telkd amobnkedovpe to Tpoemeéepyacuévo Dataset yia pelovtiky ypnom.

(YmoxepaAaio 3.2) Av@ivon 6uvormv d£60uEVmV

Y& avtd to Tuqua Ba pipoovpe yo kéOe éva Dataset Egyopiotd. A&ilel va avapépovpe
ot ta Datasets éyovv tpia Sopopetikd peyédn, modd peydro, peoaio kot pkpo6. To Datasets INa
10 kofévo Bo To TOPOVGLAGOVLUE LE OpYIKT) TOVG HOPPN KOl ETMETO LE TNV TEAIKY TOVG HOPON,

ONAadn apoh VAOTOGOLLLE Ta PNHOTO TTOL avaEEPONKAY TAPOTAVE Yo TV Tpoenesepyacia.

(Evotnra 3.2.0) Fake News Corpus 6ivolo dsdopévmv

To ovykekpévo Dataset cOupova pe tov dnpovpyd “sivon pio tepdotic GuAloyn amd
GpBpa and dapopeg myés Kuping and ta domains Tov opensources.co 6mov &yovv anodobei oe
avTé o eTikéTo Tov oyetiCetatl pe tov topén tov apbpov” [20]. To Dataset mepilapupaver keipeva
TV 4pbpov €dNcE®Y, TO, OTOi0L UTOPOVV Vo ypMoioroinfodyv ¢ eicodol yio v ekmaidgvon
HOVTEL®MV UNYOVIKNG eKpabnong i ) eéaymyn dlopopmv pyaciav eneepyasiog PUOIKNG YADGGOC
(NLP) 6nwg o1 evoouathoeig Aé€ewv (Word Embeddings) mov viomotodue apydtepa. Adym tov
HeYEBOVG TOL Kol TNG TOLKIAONOPQiag o€ Keipeva apBpwv 10 Bewpoldue o TOADTIUN TNy Yo TN
HEAETN TOV YOPAKTNPIGTIKOV KOl TOV TPOTHTOV TOV GpBpmv yeudmv eldncemv kot v e&epedvnon
TEYVIKOV KOl LOVTEA®V Babidg ndbnong yio Tov Yo 0vTOUATOTOMUEVO EVIOTIGUO.

doptmdvovpe kar emokonovpe to DataFrame (swovo 3.1) mopatnpdviog mwg vrdpyovv
EKOTOUOPLOL YPOpUES KaBDG Kot TudVoVTag Tov optiud tov ypoppudv mov tepiéyovy null (swdva
3.2) dakpivovpue Tmwg vdpyovy apketég ‘TpoPinuatikés, Yo to DataFrame, ypapuéc.

<class 'pandas.core.frame.DataFrame’ >
RangeIndex: 11558723 entries, @ to 11558722
Data columns (total 17 columns):

# Column Dtype

8 Unnamsd: @ object
1 id object
2 domain object
3 type object
4 url object
5 content object
6 scraped_at object
7 inserted_at object
8 updated_at object
g title object
18 authors object
11 keywords object
12 meta_keywords object
13 meta_description object
14  tags object
15 summary object
16 source object

dtypes: object(17)

memory usage: 1.5+ GB
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Ewodva 3.1: Zuvontikng mepilnyng tov Pactk®dv TAnpo@opidv Tov cuvolov dedopévov Fake News
Corpus. IMopéyovtal TAnpopopicg dnme o apBuog katoympicemv, To OVOUATO STNADY KoL 1| LN 1o
xpnoiponoteiton

Ewova 3.2: H ypaewn| mapdotacn paPdnv avamaplotd mOces TIES Tov Aeimovy vtdpyovv og kéfe oTHAn
TOV GLVOAOL dedopévav

[pénel va a@apECOLUE KOl TIG GTNAEG MOV dev MaC omacyolodv Omwg 1 othAn “authors” M
“meta_keywords”, kot yU ovtd kpatdue povo T othheg “type”, “title”, “content” omov
TEPIEYOVV TIG TOUTEAEG, TOVG TITAOLG KOl T Keipeva tov apfpwv edfcewv avtictoyo. Emetto,
GLVEVAOVOLUE TOV TITAO U To KElpeva TV ApOpov kat agatpodue Kot Ty oThAn “title”.

AvamoploTOVTOG TIG ovaAoyieg mov vdpyovv ot Taumédeg (ewdva 3.3) TapaTnpoOvUE TMG
VRLAPYOLV TOUTELEC OTOV OV pag eivar EekdBapo yia To edv po idnomn sivar aAndng 1 yevdng evad
akoun pog mpotpénel o ta&vounong molhomhmv tééemv (Multiclass Classification). TTapoia
avtd o0 dNuovpyog pog mapéyet évav mivaka (rivokag 3.1) mov e€nyel Tt TOnog ivar KABe TapmELQ,
TOGEC POPES EPPOVICETOL KO L0 JUKPT) TEPLYPAPT) TOL LLOG VITOJEIKVVEL Y10, TO EAV TPOKEITAL Y10L L0
TANPOG oANONG 1 wevdng gidnon.
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Ewova 3.3: To ypdonuo Titag avTimpocOTELEL TNV KOTOVOLT TMV ETIKETOV GTO GUVOAO dE60UEVMV,
delyvovtog tnv avaioyio KGBe KaTNYOPIlOG ETIKETOV GE GXEGT LE TOV GUVOAIKO 0plOpd TOPOLGIDY
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Type

Fake News

Extreme Bias

Conspiracy
Theory

State News

Junk Science

Hate News

Clickbait

Proceed
With
Caution

Political

Credible

satire

conspiracy

state

Junksci

clickbait

unreliable

political

reliable

Count (so
far)

928.083

146,080

1,300,444

905,981

144,939

117,374

1,920,139

Description
Sources that entirely fabricate information. disseminate deceptive content, or
grossly distort actual news reports

Sources that use humor, irony, exaggeration, ridicule, and false information to
comment on current events.

Sources that come from a particular point of view and may rely on propaganda,
decontextualized information, and opinions distorted as facts.

Sources that are well-known promoters of kooky conspiracy theones.

Sources in repressive states operating under government sanction.

Sources that promote pseudoscience, metaphysics, naturalistic fallacies, and

other scientifically dubious claims.

Sources that actively promote racism, misogyny, homophobia, and other forms

of discrimination.

Sources that provide generally credible content, but use exaggerated,
misleading, or questionable headlines, social media descriptions, and/or
images.

Sources that may be reliable but whose contents require further verification.

Sources that provide generally verifiable information in support of certain

points of view or political orientations.

Sources that circulate news and information in a manner consistent with
traditional and ethical practices in journalism (Remember: even credible sources
sometimes rely on clickbait-style headlines or occasionally make mistakes. No
news organization is perfect, which is why a healthy news diet consists of

multiple sources of information).

Mivaxag 3.1: AVOAVTIKA TEPLYPOPT] TV TAUTEADV TOL cuvOorov dedouévov Fake News Corpus

Mehetodvtag tov mivaka 3.1 kotoAfyovue vo Kpathoovue povo tig toumédeg “reliable” wg v
Topmého pe TG “olnong’ ewnoeig kou “fake” og v touméda pe Tic “yevdng” eidnoeic. Zvveyilovpe,
epappolovtag ta Ppata TG TPoENEEEPYAciag mOLv avapEPONKOY Kot 0mobnKevovpE Y10, LEAAOVTIKN
xpnon. ‘Etot, éyovpe dvadikég tapméreg aAld mAéov oto Dataset vmdpyet pa avopotopopeio 6mmg
eaivetol otnv ewova 3.4, ta aAndn véa eival 0pKETH TEPIGGOTEPA OO TO YELON.
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Ewova 3.4: H avoloyio tov dvadikdv tounekdv tov cuvorov dedopévav Fake News Corpus

Telikd, otig e1Koveg 3.5 Kol 3.6 avamaploTOvUE TIG cLYVOTEPEG AEEELG TTOL gupavilovTal oTnV oTHAN
ue to keipeva yuo Tig 600 tauméreg. [a T1g cuyvotepeg AEEelC oTIg aANONG TOUTELEG YPEICTAKOUE
va xpNoponotcovpe 0 50% TtV dedopEVOV AOY® TEPIOPICUEVIC LLVIUNG.
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Ewodva 3.5: O ouyvotepeg AéEels TmV Kelpévav mov £xovv tadtvopundel og yevdn véa petd tnv
npoeneEepyacio Tov cuvolov dedopévov Fake News Corpus
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Ewova 3.6: Ot ouyvotepeg AEEELG TV KEWEVOVY TTOL €YoV TaStvoun el og aAndn véa petd v
npoenelepyacio tov cuvolov dedopévav Fake News Corpus

(Evomta 3.2.8) WELFake ctvolo dgdopévev

To WELFake Dataset givan éva Dataset mov ypnoiponoteitor cuvifmg oty épgvva mov
oyetiCetor pe TOv eviomopd Kot v tafwounon yevdmv ewdncenv. Eivar g ocvAdoyn
e1dNoE0YPAPIKOV GpBpwv mov emonpoivoviar gite ¢ “yevdng M “aAndng’. To upéyeboc Tov
WELFake Dataset 1o 6swpodue w¢ pecaio oe oyxéon pe ta vadrowte dvo. To Dataset oroyedet
VO TTOPEYEL U0 ICOPPOTTNUEVT] OVOTOPACTACT OELYUAT®V WEVODV Kol TPAYLATIKOV E0NCEDY Kot
otoyebel oty dvadikn tafvounon, pe 6vo etikéteg 0 kar 1. To obvoro dedopévaov WELFake
umopel va, ypnowomomBel yo Sidpopes epuppoyéc mov oyetilovior HE TOV EVIOMICUO, TNV
TaEvOUNoN Kol TNV ovOADoT YELO®V EWONCE®V Kol TO Bewpolpe 100viKO Yo Tnv Ovadikn
ta&vopnon sdnoewv. Epguvntég kat ot emoyyeipotieg £xovv ypnowyonomost avtd to Dataset yio
va avarto&ouy kot v a&loAoyicovy poviého punyavikng [18], 1 vBpdikd poviéla mov mepiéyovv
povtéda ene&epyociog QUOIKNG YA®ooag [21] yia Tov eVIOTGUO WELSDV EIONCEMV.

doptdvovpe ko emokonovue o DataFrame (swdva 3.7) yia va dovpe amd tO6€g GEPES
amoteleital, mOoEG oepég glvar un eAmng yio K4Be oTAAN, KaBdG Kol TOV TOTO TV dedoUEVMV.
‘Etot, £qovpe o cuvomtik eikdva tov DataFrame nov goptdcape ©ote vo Tpoy®pcovuUE 6TV
avOALON TOVL Y10 VO TO ETOUACOVUE Y0l TG, LOVIEAN OV ypnotpomomcoue ywo to classification.
Tondvoupe kat Tov apBud tov ypauudv tov tepiéyovy null oe kabs oTHAn.
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<class "pandas.core.frame.DataFrame’»
Rangelndsx: 72134 entries, & to 72133
Data columns (total 4 columns):

#  Column Mon-Null Count Dtype

8 Unnamed: @ 72134 non-null intsd

1 title 71576 non-null object
2 text 72895 non-null object
3 label 72134 non-null inté4

ditypes: inted({2), object(l)
memory usage: 2.2+ MB

Ewova 3.7: Zovomtikng nepiinyng tov Pactkdv TAnpoeopidv Tov cuvorov dedopévov WELFake

Ewdva 3.8: T'pagikn mopdotacn papdwv yio tig eAmng tipég ya kabe otiin tov WELFake cuvoiov
dedopévav

‘Eneita, avamapiotodpue o€ TL avoloyieg vITapyovy ol Tauméleg, oto ovykekpipuévo Dataset
AdY® NG SLdKOTNTOC TOV TAUTEADY 08V YPeldleTal Vo aQalpECOVIE KATOW TOUTELN 1) OToio
pmopel vo pumv pog Eexobopiler ywo to €qv po eidnon eivor aAndhg M yevdne. Emumiéov,
TopaTNPNoapE OTL ot dnpovpyol avaeépovv Twg oTig Tapméreg To 0 1oobton pe WedTikn idnon Kot
1 oVt pe ainbng eidnom, adrd SwPalovtag to Dataset vaipyav moAld dpBpo 6mov Moy
TPOPaVEG TmG ioyve To avtifero. Ta Topddetypo n TAelovoTTa TV Apbpv Tov Reuters kot tov
New York Times emonupoiveton og 0 onladn wyevdng &idnon. o ovtov tov Adyo, eueig
YPNOWOTOIOVUE TIG TOUTEAES avimodo oniadn 1 yuo wevdng €idnon kot O yio aAnbng eidnom.
Yvveyilooue, axorovddvtag ta fuata mov meptypdyoue oto tunpa 3.1 pe v mpoemeepyacio Kot
éyovpue 10 oOAoKAnpopévo mpoeme€epyacuévo Dataset 1o omoio amd €dd o mépa Oa
YPNOLLOTOIOVUE GTO, LOVTEAD OV vwoBeTNsOpE. ATTO TV €kdva 3.9 BAEmOVLIE TOC 1 KOTAVOUR TOV
ETIKETMV &lval Yevikd 1coppomnpévn, Tpdyua mov onuaivel Ot wepimov to (ol amd ta dpbpa
eépovv v etikéto “Wevdnc” kot ta dAla pod g "AAnONG". Avti 1 1GOPPOTNUEVT] KATOVOUTN
EMTPEMEL TNV AUEPOANTTY 0EOAGYNOT TOV LOVTEA®V KOl S0oQOAILEL TNV 101 EKTPOCHOTNON Kol TV
dvo kartnyopuwv. Tehkd, otic ewoveg 3.10 xor 3.11 ovamopiotovpe T ovyvotepeg AELEELG TTOV
eUEavifovtal 6TV OTHAN LE T KEIPEVA, Y10 TIG 600 TAUTENES.
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Ewova 3.9: Ieoppomnuévn katavoun tov tounekdv tov WELFake cuvoiov

Ewova 3.10: Ot cuyvotepeg AéEelg TV KEWWEVOV TTOL £xovv Ta&tvounBel og yevdn véa petd v
npoemeEepyacio Tov cuvorov dedopévov WELFake
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Ewova 3.11: Ot cuyvotepeg AéEelg TV Keyévmv mov Eyovy tavoundel og aAndn véa petd v
npoeme€epyacia Tov cuvorov dedouévov WELFake

(Evomra 3.2.y) LIAR ovvoio dedopéveov

To LIAR Dataset civon évo Dataset pe gvpeio ovapopd 6tov Topéo Tov EVIOTIGHOD Kot
NG avaAvong Yevudmv edNncewmv. 'Exel oxedlootel yio vo SIEDKOADVEL TNV £PEVLVO GTOV EVIOTICUO KoL
mv ta&vounon yevdav edncewv kabhg pmopel emiong va ypnoomombel yuoo £pguvo EAEYXOL
yeyovotov®. To ovykekpiévo Dataset dnuiovpynbnke pe ™ ovAloyy dnhdoeov amd Siépopeg
MYEG, CLUTEPIAAUPOVOUEVOV OUIM®Y TOAMTIK®Y, CULVEVTEVEEWMYV, EONCEOYPAUPIKMOV ApBpOV Kot
16T0TONOV eAéyyov ototyelov. Ta apBpo eréyyOnkav amd TOAAEG TNYEG Kol AVTICTOLXIOTNKOV UE
etikéteg and to PolitiFact, 6mov sivar évag pn kepdookomkdg opyaviopdg mov eAEyxel Tnv
gykupdTo. Ko Ty akpifeto dopopov ewdnoewv. To péyebog tov LIAR Dataset to fswpodue mg
WKpd oe oyéon pe to vwOAOUT dVO. ATOTEAEITOL PLUGIKA OO €1ONCEOYPUPIKE dpBpa oV E£youv
emonuaviei pe dropopetikd enineda axpifeloc, OTmg avapépdnke mo ndvo, Tov avtd givar: "True",
"Mostly True", "Half True", "Barely True", "False," kou "Pants on Fire". To Dataset
mepthappavel 1060 dNADOCEIG-KEIPEVA OGO KOl TIG OVTIOTOLYEG ETIKETEG TOVEC TTOL VTOJEIKVHOLV TO
eninedo aAndsioc. Axoun kar €av to LIAR Dataset nopéyet molomhés eTikéteg Kot VTodekvHETaL
v to&vopnong molhoamddv taEewv (Multiclass Classification), gueic emiéyovue va kpathoovue
aVTEG IOV SNAMVOLY PNTa edv N gidnon/onmimwon sivar yevdng 1 alndne. H xatavour, tapdro avtd,
TV eTIKeT®OV evtog Tov Dataset mowkidlel, oM@ gival yevikd icopponnuévn dote vo tepraufavet
évav cuVOLOGUO aANBOVY Kol YEVIDYV INADCEMV GTIG H1APOPES KAAGELS.

To ovykexpévo Dataset épyetar oM yopicpévo ce tpio apyeia, £va yio ™V eKmaidogvon
TOV HOVTEAOV, €val Yyl TNV 0OKIUN Kol Vo TOL UTOpEl va xpnoiporondel yio TNV eTKOP®ON KoTd
mv ddpkele ¢ ekmoidevons. Xto ovykekpyévo Dataset @optdvovpe kol cuvevdvouvue T
DataFrames mpiv 1o eneepyoaotodue. Emoxonodue avtictoryo 6nmg gaivetar otny ewdva 3.12
ywo. vo, TAnpoeopnBovpe yio. o Dataset ufmog kot ypeiaotel va tpocééovpe o kdmoo Pruo (va
apalpécovpe N vo mpocbécovpe kamowo Prua) dote va €xovue 1o embovuntdé DataFrame.
EminAéov, avamapiotovpe T1¢ mBavay eAMmnG TWES Tov umopel va epeavilovial e kdmola oTHAN
(swova 3.13).
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<class "pandas.core.frame.DatafFrame’>
Rangelndex: 12791 entries, @ to 12798
Data columns (total 14 columns):

# Column Non-Null Count Dtype
8 id 12791 non-null object
1 1label 12791 non-null object
2  statement 12791 non-null object
3  subject 12789 non-null object
4  speaker 12789 non-null object
5 Jjob_title 9224 non-null object
b state_info 18842 non-null object
7 party_affiliation 12789 non-null object
8 barely_true_counts 12789 non-null floatbd
9 false counts 12789 non-null floatbd
18 half_true_counts 12789 non-null floatbd

11 mostly true counts 12789 non-null floatbd
12 pants_on_fire_counts 12789 non-null floatbtd
13 context 12668 non-null object
dtypes: float64(5), object(9)

memory usage: 1.4+ MB

Ewova 3.12: Tuvortikng mepiinyng tov Bacikdv tAnpopopidv Tov cuvorov dedouévov LIAR

Ewova 3.13: Tpagiki mapdotacn paBdav yia tig eAMmhc tinée yio kébe otiin tov LIAR cvvorov
dedopévav

Yrdpyovv otreg oto DataFrame omov divovv minpogopieg 6mmg, Tt €idovg gidnon eiva, oo
mowv emadnke 1N ond TowV TPV TNV GLVEVTELEN, OE MO0 KAOUM OVIKEL KA. Omov eivon
TANPOPOPIEG TOL dEV oG EEVTNPETOVV Y10 TOV GKOTTO QTG TG EPYOGING YU AVTO TIG PALPOVUE OTd
1o Dataset ko kpatdpe Lovo Tig GTHAES TOV KEWEVOV KOL TIG ETIKETEG.

Avomoplotoviag oty eikova 3.14 Tig avoloyieg mov vaapyovy otig Tapnéiec tov DataFrame
BAémovpe OTL VITAPYOLY TOUTELEG TTOVL dEV oG Otevkpvilovy pnTd TV akepaldTTa TG aAnbelog M
TOV YEUATOG. ZVyKekpiuéva otny gikova 3.15 PAénovpe tov deiktn ainbelag (truth-o-meter) mov
vrapyel otV oelido Tov politifact' kot cOupwva pe tov mivaka Paduoroyiog a&loloyodue moteg
TOUTEAESG elval 100VIKES Y10, ELLAG KOl TTOEG UTOPOVLLE VO OLPOLPECOVLLE:

! https://www.politifact.com/truth-o-meter/
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https://www.politifact.com/truth-o-meter/

* True: H Miowon eivarl akpiPic kou 6gv Aeimet timota onpovTikd

* Mostly-True: H dfioon csivar okpific oAl ypetdletor devkpivion M mpdcbeteg
TANPOQOPIES

= Half True: H dAmon &ivor ev uépet akpiPrg, oAd mapaAeinel onpovTikég AETTOUEPELES 1)
dev vrapyel cuvoeTIKn doun/cupepalopeva.

= Mostly False: H dqAoon nepiéyet éva otorgeio alnbeiog aAld ayvoel kpioipo yeyovota
oV Ba d1vay SLOPOPETIKY| Goyn).

= False: H dMlwon dev givor akpiPng.

* Pants on Fire: H d)Awon dev eivar akpiic kat kavetl évav yedoio 1oyvpiopo.

Ewova 3.14: T'pdonpa mitog mTov avIimposOREVEL TV KOTAVOUN TOV ETIKETOV GTO GUVOLO ded0UEVOV

LIAR
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Ewodva 3.15: Agiktng odndeiag (truth-o-meter) mov vrodeikviet Ti¢ Tapméleg mov pmopel vo
avtiotorylotel pa gidnon/diwon/ioyupiond

SOpemva HE To TOPUmOvVE EMALYOVUE AOY® OLOSIKNG TOEWVOUNOTG TIC TOUTEAES OV
deiyvouv OtL o €idnon eivor amoAdTmg aAndng N amoibtmg ywevdng. Avtég eivar: True kou v
avtiotoyovpe oty topmnélo “aAndng” kot False, Pants on Fire 6mov ti¢ aviiotoyodue otnv
touméda “yeudng’. Zvveyilovue pe to PRupota g mpoemefepyacio Kot amofnkevovue Yoo vo
YPNOUYOTOMGOVUE aPYOTEPO GTNV EKTOIOEVCT TOV HOVTEA®Y. ME TIC TPOTOTOMUEVES TAUTELEG TOV
DataFrame o¢ dvadikég maipvoope Eava Tig avaroyieg kot mapatnpovpue oty gikova 3.16 tmg ot
VRLAPYOVV TTEPIOCCOTEPES TOUTEAEG LE YELON Ve TTapd Le aAndn. TELOC, avamaploTOOE OTIG EIKOVEG
3.17 xou 3.18 Tic ovyvotepeg AEEEIC mov eueavifovtal oty GTHAN UE To KEipeva yo Tig 800
TOPTENEG.
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Ewova 3.16: Avopotduopen ovoroyia tamv dvadikdv taumeddv Tov cuvorov dedouévov LIAR

Ewova 3.17: Ot cuyvotepeg AEEEIG TV KEWWEVAOV TOL £xovv Ta&tvopunBel og yevdn véa pHetd v

npoeme€epyacio Tov cuvorov dedopévav LIAR
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Ewdva 3.18: Ot cuyvotepeg AéEelg Tav KelpEvov mov xovv ta&voundei g aAndn véa petd v
npoeneepyacio Tov cuvorov dedopévov LIAR
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KE®AAAIO 4 Movtého mov ypnoipomondnkay

YKomdc Tov Kepoioiov eivar vo mopovoidoovpe To HOVTEAX TOL eMAECopE KABMG Kot
OTOLOONTTOTE TEXVIKT XPNOUYOTOMONKE TPV 0pyICOVLE VO TO, EKTOLOEVOVLLE UE OMDTEPO CKOTO TNV
Bektioon tov accuracy.

Apykd, mpénel vo avagépovpe mwg Oheg ov petpnoelg yioo to. Datasets “Fake News
Corpus” kv “WELFake” éyovv yiver ekmadevovtog to poviéda oe déka yhddeg (10.000)
detyparta amd to avtiotoryo Dataset ta omoia &yovv yopiotel KATGAANAO Y100 VO AVTITPOCHOTEHOVY
70 T0600T0 45% deiypato pe Topméra Yevong véa kot 55% delypata pe tapméio ainbng véa. Ocov
apopd to LIAR Dataset to ypnoiponotovpe ohoxAnpo ywo v ekmaidsvon tov poviédov. Kabe
povtédo 1o ekmodevovpe yo kabe Dataset mov éyovue mpoenelepyaotel kol neita TpofAimovpe
T1¢ toumédeg ov Oa eméheye 1o poviédo kot yo ta tpia Dataset. To Fake News Corpus Dataset
éxel meplopiopévo aplBud peyéBovg mov POPTOVOLHE Yol TV TPOPAEYT VD Ta VO VTOAOITA
Datasets ta @optdvovue oldkinpo. Emmdéov, ywpilovpe to dedouéva o€ ekmaidsvong kat
eEétaong ypnotpomotdvag Thv Piiodnkn sklearn? e mocootd 70% kot 30% avtictotya.

(YmoxepdaAaio 4.1) Machine Learning povtéla

Ye avto to tunua o avamntdovpe ta Machine Learning poviélo mov emiléyxOnkav, Tig
omodOoel; Toug o kéBe oOvoro dedouévav KaBdg Kol TIG EMTALOV TEYVIKEG MOV EmAEEQLE
Bewpovtac 0Tt Ba meTvYOVE Eva LYNAOTEPO accuracy. Eva cOotnuo unyovikng panong umopovue
va movpe OtL ekmoudevetarl avti vo mpoypappatifeTol, kabdg Tov mapovctdlovtal CUYKEKPILEVOL
€lcodol dedopévav oyetikol e v exdotote gpyacio. ‘Etol, oynuatilel pia otatiotikn doun movo
o€ 0VTd TO0 GUVOAO KOl EMVOEL KAVOVES Y10 VO CUTOLOITOTIOWGEL TNV €pyacia. Xe avtifeon Ouwmg pe
TIG KAOGGIKEG TEYVIKEG OVAALGONG OTOTIOTIKNG, Ol oAyoplfuor unyovikng pddnong €yovv v
duvatdtTa vo emeepynotovy HEYGAM Kol TOADTAOKK GUVOAN O£d0UEV®V, OTMOG EKUTOUUDPLEG
ewodveg N keipeva. H gwdva 4.1 [22] mapovotdlel To mwg Aertovpyel 0 KAOGIKOG TPOYPOUUOTIOUOC

KOL 1 WNXOVIKT pLabnon.

Ewobva 4.1: Agitovpyio KAOGIKOD TPOYPOUUUATICHOD EVAVTL TNG UNYOVIKNG paBnong

O1 1ep1660TEPOL 0O TOLG CAYOPIOUOVG TOV DAOTOLOVUE GE QLTI EPYOCI E01IKEVOVTAL GTNV
aviyvevon yevdmv efoemv Tveo oe PIKpOTEPO Kelpeva, Omm¢ Gpbpa 1 dnpociedoel; oe péca
KOwmVvikfg diktomong (social media), kot pepikoi and avtovg eivar Wioitepa amodotikol katd TV
enefepyacio euokng ylowocog (NLP). Emdéyovpe Aowmdv, va ypnolpomomoovpe tovg €ENG
Machine Learning aAyopifpovg kot yua tovg €€ng Adyovg:

e Logistic Regression: Eivoalr évo poviélo oToTIOTIKNAG KOl pNYoviKNng pabnong kot
Beopeltor o emEKTOON TG YPOUUIKNG TOAVOPOUNOTG. XPNGIULOTOEITOL Y10, TPOPANLOTOL
dvadwkng tagvounong, 6mov M PETAPANTN OTOTEAEGLOTOG EVOL KOTNYOPIKN Kol £xel LOVO
Vo KotNyopieg, otV OIKIO UaG TEpinT®mon aAndng 1 yevdng. Xpnoonoleital EvpEms otV
ta&vounon KeWEveoy AOYy®m TG OmAOTNTOG Kol TNg EPUNVELTIKOTNTAS Tov. Evd oaxoun,
Aertovpyel KoAd 0tov 1 oyéon HETOED TV YOPUKTNPIOTIKOV EI6ay®yng (6edopuéva KeUEVOL)
Kot TG SvadKNg Tapmélag elvar mepinov ypapukn. O Kiprog Tpodmog Aettovpyiag g glvar 1

2 https://scikit-learn.org/stable/modules/generated/sklearn.model selection.train test split.html
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otypoedng ovvapton (o) 6mov avtictoyilel omolovdnmote aplBud mpoypotiknig aéiog oe
po T peta&d 0 ko 1. O tOmog g o1yHogldovg GuvapTnong elvat:
1
o(z) = 1+e ”

Omov z eivor évag YpOpUUIKOG GLVOLAGUOG TV YOPUKTNPIOTIKOV 160000 KOl TOV
TOPOUETP®V TOV LOVTEAOV:

z=b +bx +bx + ..+bx

0 11 22 nn

Omov ta b . b " b -~ bn givar o1 ovvtekeotéc (Bapn) mov oyetifoviol pe o YapaKTNPIOTIKA

€16000V X NESE H exova 4.2° avamapiotd £va mopaderypo, Ypoeriiotog oG KOUTOANG

AOYIOTIKNG TOAVOPOUNONG TPOGAPUOGUEVT|G OE OEOOUEVAL.

Ewoéva 4.2: TTapaderypo tng LOpONG TS KAUTOANG HoG AOYIOTIKNG TaAVOpOUNoNg

e Passive Aggressive Classifier: eivor évag olydpbpog ta&wvoumong pnyavikng
Mabnone mov ¥PMNCIUOTOLEiTAL KVPIE Y10, 1ad1kTVOKN 1 oTadlokn pabnon. Mropel va givat
XPNOWOG 6G®V aPopd TNV TAEVOUNGCT] KEWWEVOD OTOV LTAPYEL L0 GLUVEYN PON OEOOUEVAOV
KEWEVOL, Omm¢ apbpa ewdnocewv. Mropel va npocapuocteil oe petaforiopeva potifa, va
Kével TpoPAEYEIC o€ TTPAYHOTIKO ¥PpOVO KABMG @TAVOLV VEX dedOUEVA, «EVHD TO LOVTELO
EVNUEPDVETOL HOVO OTOV OOTUYYAVEL VO TASIVOUNGEL GMOTA Eva TOPASEIYIO LE DYINAN
eumiotoobvry  [23]. Kabe deiyua  dedopévev  avamapiotatar o¢  €va S1avocua
XAPOKTNPIOTIKOV X. O odyopBpog Eekvd e éva apyikod LOVTELD, GLVHBWMG apPyIKOTOMUEVO
pe undevikd Papn M pkpés toyaieg twéc. To poviédo divoviag to x vmoloyilel pia
TPOPAEYN Y YPNOLOTOLDOVTOG TNV akOAovdn e&icmon:

, T

y = sngn(w x + b)
Omov 10 W givar éva didvocuo Bapovg, 10 b gival o dpog pepoinyiog (bias term), o w
OVTITPOGMTEVEL TN LETADEST TOL W Kot 1 cuvaptnon sign emotpépetl +1 edv 1 Ekppaon

w'x + b givon peyaddtepn M ion pe 1o undév kat -1 €dv eivan apvnTikn. AQov KAvel o

3

https://en.wikipedia.org/wiki/Logistic regression
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TpoPreyn, o akyopBuog vroroyilel o ammAcia (A) pe Baon v aAndvn etikéta, Y, Koy
TPOPAETOUEVT] ETIKETO Y YPNOYLOTOLDOVTOG TOV TAPAKAT® TOTO:

2=(01"5)
Edv A = 0 tote onuaivel 6tL | TPOPAeyN NTav cOGTH Kol OV ¥PpeldlovTal EVNUEPDGELC.
Edv A > 0, dniad n mpdPreyn eivor AdBog, 10T 0 OAYOPIOHOC EVNUEPDOVEL TIG
TOPOUPETPOVG TOL poviélov (W kot b) yio peimon g ommdisiac. H evnuépoon yivetor pe
TETO0 TPOTO OTE vo Tpoomadel va KAvel ooty v mpoPreyn Yy 10 AavBaouévo
ta&wvounpévo delypa, evad eAayloTOTOlEL TIG AAANYEG GTO HOVTEAD Y10, COOTA TOEVOUNUEVA
delypata. Ot kavoveg evnuépmaong Exovv og e&Ng:

Edv yt-ysl TOTE EVIUEPOVOVTAL TO, BAPT] KOl 1] TPOKATAANYN ®G €ENG:

w=w+ alAx

b=>b+ aA
Onov 10 a sivar o mapauetpog cvotnpotonoinong (regularization parameter) 6mov
ovoudletol mopapeTpog emBeTIKOTNTAS. AVT eAEyyel To péyebog PUOTOg TG EVIUEPMOTS
kot kaBopilel mOco emBeTikd TpooapuoleTal T0 HOVTELO oTa VEX dedopéva. XTnv gkova 4.3

[24] PAémovpe o OTTTIKOTTOINGT TOV HOVTEAOV 6T0. 6TAS10 OOV TO HOVTELO eivort TaBNTIKO
Kot EMBETIKO.

Eudva 4.3: Kataotdoelg modnTikdtnTog 0mov dev yivetol aAlayn edv n tpofAeyn gival oot Kot
Kkatdotoaon endetikotnTag 6TAY 1 TPOPAEYT givar AGOOC TO HOVTELO KAVEL AAACYEG

e Decision Tree Classifier: civar évag dnuo@iing adyopbpog pnyovikig padnong mov
ypnowomoteitor  ywoo wpofAnuata  tagwopnone. O aiyopiBuog avtog Pociletor o€
dakraddoelg amogdoswv (decision trees) Kol EXTPENEL THV KATIYOPLOTOINGT €16060V o€
dupopeg KAAGELG 1 Katnyopieg pe PAom Tig YopOoKTNPIOTIKEG TOPAUETPOVG TNG E16650V. Ot
omoQAacel; oavoamapicTaviol o€ Hopen Oévipwv, Omov KABe wOpPog omotelel éva
yapoktmprotikd (feature) g ecddov. Xe kdbe eninedo TOL SEVIpOL EMAEyOVTIOL TO
YOPOKTNPIOTIKE Ta omoiae Oa ypnoomombovv yioo tov dayopiopd tov dedopévav. H
dokAddwon cuveyiletal og LILO-OEVTPA UEYXPL VO OTAGOLV 6T EUAAN, dNAadn To TéAOG TOV
Sévtpov. H ewodva 4.4* anewcoviler éva 8évdpo amopdoewmv. Tlapdin v svkorio otnv
xpNon tov odyopibuov o€ d1dpopovg THTOVG dedopévav g1cddov, o akydpiBpog Decision
Tree Classifier &gt v tdon vrepnpooappoyng (overfitting), kot dev frav 18ovikdg yio
10 TPOPANLLO OTO OTOI0 EPEVVATOL GE VTNV TNV EPYAGIOL.

4

https://www.javatpoint.com/machine-learning-decision-tree-classification-algorithm
33

Institutional Repository - Library & Information Centre - University of Thessaly
03/09/2026 21:59:15 EEST - 216.73.216.250


https://www.javatpoint.com/machine-learning-decision-tree-classification-algorithm

Decision Node __——)Root Node

(T # _____ ° ¢

| .
| Sub-Tree Decision Mode

| |
v v

Decision Node

|
v v

T — — m— — —

Leaf Node Leaf Node Leaf Node Decision Node
N o e e e e |
Leaf Node Leaf Node

Ewoéva 4.4: Mo oA ontikomoinon evog dEVIPOV AmopaGEDY

e Multinomial Naive Bayes: O Multinomial Naive Bayes (mov Paciletar otov
aiyopibpo Naive Bayes), sivorl 1dwaitepa dnpogidng oty enclepyoasio pUOIKNAG YAbDooog
(NLP). OvoudZerar Multinomial kabmg ypnoponoteiton oe mpofAiuato pe TOAAOTAEG
KOTNYOPieC Kol KOTOVEUEL TO. YOPOAKTNPIOTIKA TNG €166d0v moAlvovouikd. O adyopiBuog
ypnowonotei 10 Osdpnuo Bayes pe ‘apedeic’ vmobéoelg, omhadn Oswpel mog T
YOPOKTNPIOTIKE ivor aveEaptnTo petald Tovg, mapoOrlo TOV GLYVA GVTO OeV 1GYVEL Y10, TO
oedopéva. To Bemdpnua vroroyiler mbBavotnteg mov oyetiCovion pe cvopPdvro. Me kabe
detypa exkmaidevong umopel vo avéndei/usiwbel n mbavotnto Tov va givar gdoToyn Lo
vdOeon, KaBOC 1N TPONYOOUEVT] YVMOT UTOPEL VO GUVOVOGTEL LE TOL OEGOUEVO TTOV EYOLV
napotnpnOei. H suwodva 4.5 deiyvel éva mapadetypa g epappoyng tov Multinomial Naive
Bayes og dedouéva. Tlapatnpeitan mwg o MNB eivar 1dwitepa  ypiyopog kat
OTTOTELEGUATIKOG OTIV KOTNYOPLOTOiNoT KEWEV®Y. XPNOUOTOLEITAL GLYVA TNV AViXVELOT
RolIKNG amooTOAG NMAEKTPOVIKGOV pnvuudtov (spam) Kot Ty avayvopion cuvalsbnudtov
uéco o éva keipevo. IMapola avtd, o Wiaitepo VTOBETIKOG TOV XUPAKTNPAS, TOMEG POPES
emnpedlel v gvotoyia TpoPfréyemv.
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Ewova 4.5: Extéleon tov Multinomial Naive Bayes og mivoka pe dedopéva

e Random Forest Classifier: O Random Forest Classifier Baciletar oty
OLVOVLOOTIKY YPNON TOAADYV OmA®Y povIEA®V unyovikng padnong (ensemble learning).
Tvuykekpipéva, o akyopBuog viomolei moAkd Decision Trees dote va Ppebel pa mo
akpiprg kot dokipuacuévn mpoPfreyn. Kabe dévipo maipvel tuyaio dedopéva and to dataset
kot gpyaletan Tave og avtd. Katd v tagvounomn, aenvel Kabe d€vipo va ynoicet yia tnv
KAGoT. ZuyKpIivovTag TO AmOTEAEGLOTA TOVG Kol GLVOVALOVTOC TIG OTOQAGELS KADE dEvTpov,
dnuovpyeitan évo povtého mov Ba éxel mo oxkpiPeic mpoPréyels and éva amdd Decision
Tree. H ewdva 4.6 [25] amewoviler v Aertovpyia evog random forest classifier. O
Random Forest Classifier givat apketd dnpoeiing diott avtipetonilel to overfitting kot
&xel v duvotdmTa va ypnotponombel yopig Wwitepn wpoemeepyacio TV dedouévov.
Xpnoomoteital evpémc o€ MOAAEC TEPIMTMOGELS, GUUTEPIAOUPAVOUEVOY TG TaSvOunong
EIKOVMV, OViXVELONG OTTATNG, Kol TPOPAEYNS TILDOVY, HeTAED GAN®V.

Ewova 4.6: Ontikn avorapdotacn evog Random Forest Classifier
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e Support Vector Machines: O olyopiOuoc avtoc (SVM), oviker otmv katnyopio
povtéhmv emPrenopevng pabnone. Elval anotehespatikog 0Tav ol Katnyopiec mov mpémel vo
ta&vounBovv eivar ypappikd acvuPifoacteg, oniadn dev pmopohv va dloymplotovy amd Eva
amd ypoppko 6pro. To SVC avalntd éva vrepeninedo (Hyperplane) mov dwaywpiletl tig
KAOOELS OTOV YDPO TOV YUPUKTNPICTIKAOV. ANHovpyel VTOGTNPIKTIKA StavOGUATO, TO OToio
amoTeLoVV delypata TG £16000V, Kot EMAEYEL ALTA TOV EvOL GE IKPATEPT] OMOGTACT OO TO
VIEPEMIMEDD MG 7O ONUOVTIKA. Xtnv ewodva 4.7 [26] amewoviletor «to  KaAdTEPO
VIEPETITEDO OV £XEL TN UEYIOTN ATOCTAOT KOl oo TIC 000 KaTnyopieg 6ov eival Kot KOPLog
ot0yo¢ Tov SVM». O ovykekpipévog akyopibpog sivon avBektikde oto overfitting ko
amoTeELEl 1oYLPO HOVTEAD UNYOVIKTG LAONGNC TOV YPTCULOTOLEITAL GE AVOYVAPLIo EIKOVMV,
aviyvevon HallkNg amOOTOANG MAEKTPOVIK®OV UNVORATOV (Spam) Kol Kotnyoplomoinom
KEWEV@V.

Ewova 4.7: «To koAvtepo vrepeninedo evog Support Vector Machines givat ekeivo 1o eninedo mov £xst
T péylotn andotaom Kot amnd Tig dVo Kotnyopies. Avto yivetal pe v €0pecT) SLOPOPETIKOV VIEPEMTEIDOV
OV TAEVOLOVV TIG ETIKETEG LE TOV KOADTEPO TPOTO KO, OTI GLVEXELX, Oa eMAEEEL AVTO OV €ivol TTLO PLOKPLYL
amo o onpeia S£doUEVAOV 1) aVTO OV EYEL LEYIOTO TEPODPLO.»

Apyikd, avoQéPOLUE GE UEPIKA LOVTELX ypnotpomomooue Thv cakovia pe AéEeg (Bag of
Words) kot ce dAa v avtictpopn cvyvomta eyypdomv (IDF) yi v Stevvcpatomoinon®
(Vectorization) tov Aéeswv. Oo avogepdupoote w¢ Count Vectorizer v ocvvdptnon
davvopatoroinong v to bag of words. Agod ywpicaue ta dedouévo oe ekmaidgvong Kot
ekétaong ypnowonoodpe v cvvaptnon GridSearchCV® kat oe cuvdvooud pe to Pipelining’
ocvvdvalovpe o avtiotoryo HOVTELO Kol Tov vectorizer ®ote va kavovue eaviAntiky ovaliytnon

https://scikit-learn.org/stable/modules/generated/sklearn.feature extraction.text.TfidfVectoriz
er.html
https://scikit-learn.org/stable/modules/generated/sklearn.model selection.GridSearchCV.html
https://scikit-learn.org/stable/modules/generated/sklearn.pipeline.Pipeline.html

6
7
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TOV KOADTEPO GULVOVOAGHO VAEPTOPAUETPOV OO £ve GUVOAO 7OV OMGOUE (DOTE VO ETITUYOVUE
peyodvtepn axpifeia.

To Count Vectorizer eivor éva epyokeio emeepyoociag e QUOIKNG YADGGOE, 7OV
napéyetar omd v Pprodnkn scikit-learn g Python®, 1o omoio ypnowomowciton cvyvé oe
alyopiBuovg punyovikng pébnong ot omoiot emelepydalovrol keipeva. LKOmOG TOL €lval 1 LETATPOTN
EVOC GLVOAOL KEWEVOV GE OVOTOPUCTAGES SOVOSUAT®V P Bdon v cuyvotTnTa EUPEvVIoNS TV
AéEewv ota keipeva avtd. Anpovpysi évav Tivako otov omoio kABe OTAAN avVOTOPIOTA LU
Eeyoplot) AEEN wonl kdBe ypouun évo delypo keyévov. H Ty oe kdbe ekl elvar o apBuodg
enedviong kabe Aééng oto keipevo mov avtiotoryel. [o mopddetypa, ov mpotdoelg «To unlo eivar
ppovton Ko «1o unio kor n ppdovio givor vooTion ovTieTotovy otov mwivaxae 4.1. H avaropdotaon
avt umopel va ypnoipomombel g gicodoc aiyopiBuwv pnyovikng udbnong oe mpoPAdyelg
KeWévav, Katnyoploroinon katl Ghieg encEepyaoisc puoikng yhwooag (NLP).

vOOT 1pa

%]

[Mivaxag 4.1: Eeappoyn tov Bag of Words cg 600 keipeva

Toco yw ta poviéha mov ypnowomowovv tov Count Vectorizer 6co kot ovtd mov
ypnowonolobv 1o IDF ypnoyonoovvior or vreprapduetpor stop_words, max_df, min_df kot
n-gram range. Ta stopwords eivor ov Aé€eig og kKGBe YADooA OV dev TPOGHETOVY OLGLAGTIKO
vonuo o g mpdtaon Kot Umopobv va  ayvonBovv. Avtég otv Aéfeig avtipetomilovior pe
gevoopotouévn Alota  Stopwords g Piprobnikng sklearn (ywo v ayyhkn yAdooo:
CountVectorizer(stop_words =english). To max_df eivor n péyiotn ovyvoémmro 610 £yypapo
(Max document frequency). Ayvoovvtor ot AéEglc mov ep@aviloviol Tapomdved Qopég amd OtTL
avoypdeel o optbpog e mopouétpov. Evd to min_df eivar n eAdyiomn cvyvotnta oto £yypogo
(Minimum document frequency). Apa avtictoya pe to max_df, ko poli ayvooov Aé€gig mov
dev emmpedlovv 10 vomuo tov kewwévov. To n-gram range eivar to €0pog piog oepag amod
ovveyopeveg AEEEIC OTO €KAGTOTE Keilevo. Xto VAOTOMUEVO HOVIEAQ UNYOVIKAG HABnong,
eneEepyolOuaote to keipeva pe gopn n-gram (1,1), (1,2), (1,3). Iopaxdto, mopovoidleta
TOPASEIYLLO Y10, TNV KOTAVOTOT TOV €0pOVE N-gram.

Keiuevo: «To uilo xar 1 ppdovie sivar vootipon
n-gram range = (1,3)
AoV viomomnBel To n-gram gvpog, to amotédecua Oa givat:

6

[‘To’, ‘uno’, ‘xav, ‘N, ‘epaovid’, ‘civar, ‘voéotiua’, ‘To uAro’, ‘Ao kat, ‘Kot 1, ‘n epaovia’,
‘epaovia givar, ‘eivar vootpa’, ‘To pnio kat, ‘punio kot 1, ‘kar n epdovia’, N epdovia sivar,
‘ppaovia givar vootyua]

To IDF eivon éva aplOuntikd o1oT1ioTikd oTotyeio mov aviikotomtpilel T onuocio pog
AéENG o€ éva £yypago o€ oxéon He [io GLAAOYN gyyphomv, cuvhmg éva odpa (corpus). Mmopoldue
Vo TOVUE OTL TOGOTIKOTOLEL TNV onuacio evog 6pov og ToAAG £yypapa. Xpnotponolgital cuvniwg
otV enefepyacio UOIKNG YAMOGCHG KOl OTIV OVAKTINGT TANPOQOPLDV Yot SIAPOPES EPYAGIES TOV
oyetilovtar pe keipevo, ocvpmepiiapPavopévng g ta&vounong kewwévov. To IDF petpd
OTOVIOTNTO N TN onuoocio evog Opov G€ U0 GLALOYN EYYPAP®V Kot voAoyiletal mg o AoyapiBuog
TOV GUVOMKOV 0OplOUOY EYYPAE®Y GTO COUO OOPEUEVOG HE TOV apPlOUO TOV EYYPAPOV TOL

https://scikit-learn.org/stable/modules/generated/sklearn.feature extraction.text.CountVectori
zer.html
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TEPEYOLY TOV Opo, Guv éva Yo vo amopevydel 1 doipeon pe o pndév®. H ewdva 4.8 Seiyver tov
TOTO TTOV POAIG TEPLYPANYOLLLE.

Ewova 4.8: O tomog g avtiotpoen cuyvotnta eyypdewv (IDF)

Enmopévag, yio to IDF mov ypnoomorovpe dnidvovpe 10 gbpog n-gram [(1,1), (1,2),
(1,3)] ywa 6ha to. ohvora dedouévav. Xpnowonolobue evpog (0.0, 0.25, 0.5, 1.0) yioa To min_df
kot max_df yiori 0éhovpe pe to min_df va dodpe dua 0modidel kKaAdTEPO TO HOVIELO HOG LE TO VL
ayvoel Aé€elc mov gppavifoviatl kdt® amd To oplouévo T0c0oTd o KABe ypauun tov Dataset 1
ocvykekplpévo o kabe keipevo, kol pue to max_df vo ayvofcovue AéEeic mov icmg epeavifovra
MEPIGGOTEPO AMO TO OPIGLEVO TOGO0TO o€ KAOe Kelpevo. Emiong, ¥pno1LOTolo0e Kol TNV TOPAUETPO
C ot y1o to Vo povtéda pe gvpoc (107, 1073, 1071, 10° 10, 103, 10°) wote va Bpst v kaAdTepn
avTiGTPOPY, 1TNG 10YVOC KOVOVIKOTOINONG Kol VO EYOVUE ONOGLYY| 1TNG VLREPTPOGOPLOYNS
(Overfitting) tov poviéiov.

Mo o poviéda mov ypnowonolovv 1o bag of words (count vectorizer) dnidvooue gbpog
max_features (1000, 5000, 10000, None). Avti 1 mapduetpog emtpénel vo, meplopicovpe 1o
péyebog tov Ae€lhoyiov oTic To cLyVEG AEEELG o1 oToieg UmopEl va. eival YPNGIUEG Yot TOV EAEYYO TNG
ddotaong tov davvoudtov yapaktnplotikov (feature vectors) ko kat’ eméktaon tn dayeipion
™g xpnong uvnune. o to edpog n-gram emiéyeton 1 AMoto [(1, 1), (1, 2), (1, 3), (2, 3), (3, 3)],
evdd to max_df ko min_df mopapéver og gopog (0.0, 0.25, 0.5, 1.0). Emiéyovue yoo tnv
petofAnty stop_words 1o €0pog ['english', None]. T'a 1o técoegpa poviého mapovoialovue Tov
napakdto mivaka 4.2 wov cvpmepthapfavel To dtdpopa HPM YL TIG SLOPOPETIKES TIUEG TOV KAOE
LLOVTEAOV.

Mivaxag 4.2: Ta €bpn TipdVv ya to poviéha mov ypnoiponoincav Decision Tree Classifier,
Multinomial Naive Bayes, Random Forest Classifier koaw Support Vector Machines

KotoAryoope Aowmdv oe €1 machine learning povtéla 800 ek tov omoiwv (Logistic
Regression ko1 Passive Aggressive Classifier) ypnowomowovv to IDF og teyvicy yio tqyv NLP
KOl TNV OVOTOPACTOCT KoL TNV KOOIKOTOINoN OedopéveV KEWEVOD, KOl TO VTOAOITO TEGCEPO
povtéra mov ypnoiporoovv 1o BoW (Bag of Words). Xtov mivaxa 4.3 mapovcialoviot ot TeMKEG
axpifeleg yio 6Aa o povtéda. Ot 600 TPMTOL TIVAKEG APOPOVV TA, LOVTELD TOL YPNCIUOTOIMNGAY TO
IDF ¢ teyvikn xatl ot vorowmol 1€66Ep1g apopody To, HOVIEAM oV ypnotpomoincav to Bag of
Words og teyvikn.

® https://en.wikipedia.org/wiki/Tf%E2%80%93idf#Inverse document frequency
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Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall
Logistic Regression Fake News Cropus WELFake LIAR | Overall Accuracy | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR
Train with Fake News Corpus 94% 67% 47% 69.33% 94% 64% 47% 94% 74% 55% 94% 67% 47%
Train with WELFake 68% 95% 60% 74.33% 67% 95% 55% 71% 95% 55% 68% 95% 60%
Train with LIAR 52% 56% 76% 61.33% 47% 51% 73% 58% 58% 77% 52% 56% 76%
Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall
Passive Aggressive Classifier | Fake News Cropus WELFake LIAR | Overall Accuracy | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR
Train with Fake News Corpus 94% 72% 50% 72.00% 94% 71% 51% 94% 77% 55% 94% 72% 50%
Train with WELFake ©69% 95% 61% 75.00% ©69% 95% 56% 73% 95% 56% 09% 95% 61%
Train with LIAR 51% 55% 91% 65.67% 48% 52% 90% 55% 56% 90% 51% 55% 91%
Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall
Decision Tree Classifier Fake News Cropus WELFake LIAR | Overall Accuracy | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR
Train with Fake News Corpus 93% 65% 49% 69.00% 93% 65% 53% 93% 68% 67% 93% 65% 49%
Train with WELFake 64% 90% 48% 67.33% 63% 90% 54% 69% 90% 73% 64% 90% 48%
Train with LIAR 53% 44% 61% 52.67% 53% 45% 61% 53% 47% 61% 53% 44% 61%
Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall
Multinomial Naive Bayes Fake News Cropus WELFake LIAR | Overall Accuracy | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR
Train with Fake News Corpus 86% 68% 57% 70.33% 86% 70% 60% 88% 82% 66% 86% 68% 57%
Train with WELFake 66% 88% 56% 70.00% 64% 88% 56% 67% 88% 57% 66% 88% 56%
Train with LIAR 8% 54% 65% 62.33% 73% 59% 61% 82% 75% 67% 08% 54% 65%
Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall
Random Forest Classifier Fake News Cropus WELFake LIAR | Overall Accuracy | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR
Train with Fake News Corpus 87% 57% 56% 66.67% 87% 65% 70% 89% 90% 95% 87% 57% 56%
Train with WELFake 49% 85% 44% 59.33% 50% 85% 61% 76% 85% 100% 49% 85% 44%
Train with LIAR 69% 49% 59% 59.00% 81% 66% 46% 100% 100% 69% 69% 49% 59%
Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall
Support Vector Machines | Fake News Cropus  WELFake LIAR | Overall Accuracy | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR
Train with Fake News Corpus 96% 78% 52% 75.33% 96% 78% 52% 96% 79% 54% 96% 78% 52%
Train with WELFake 70% 96% 47% 71.00% 69% 96% 53% 76% 96% 74% 70% 96% 47%
Train with LIAR 67% 53% 67% 62.33% 71% 56% 66% 77% 66% 66% 67% 53% 67%

MMivaxag 4.3: Avolvtiég akpifeteg yio kKaBe povtélo punyavikng pabnong mov vAomomOnke, ekroidedTnKe
Kot gpNoponomdnke yia tig TpoPAEYEIS OAOV TMV GUVOL®Y dESOUEVOV

Meté and To Topandve OTOTEAECUATH PITOPOVUE VO TOVUE OTL TAL KOADTEPA LEGO. ATOTEAECLOTAL
t0 glye 10 povtého mov ypnoiponoinoe tov Passive Aggressive Classifier pe péon axpifea
70.89%. Amd v GAAn 1o poviédo pe to Random Forest £dmoe ta yeipdtepa amotedéopata pe
uéon akpipetn 61.67% ko 1o dedTEPO YEWPITEPO Nty To Decision Tree pe 63%. Iapoia avtd kot
Ta €61 povtéha Ogv giyav Kokég omodmoelS Yo Kabe chvoro SedOUEVODV EVA KAVOVTAG eKTaidgvon
onolodnmote povtélo ypnowonoidviag to Fake News Corpus PAémovpe mwg cvyvd diver Tig
ueyoldtepeg axpipeleg oe oyxéon pe 1o €dv kavaue eknaidevon pe to WELFake 1 1o LIAR ctdvolo
dedopévav. H wkavotnta Tov LoVTEA®DVY va YEVIKEDOLY 0td TO £va GOVOAO 6£d0UEVMY GTO GAAO Eival
e€loov onuavtiKy S10TL TAPATNPOVLE TOG TO CLVOAN dedouévav divouv TV peyaAvTepn amddoon
otav mpoPAémovv ota OKA TOLG OAAG UEYOADTEPO GUVOAD, EVM M AmOJ0CT] TOVG UEIDVETOL OTOV
TPOKVTTEL M TPOPAEYN o070 LILOAOITE dVO GUVOAN. XVYKeEKpéva, oty ekmaidevon pe 1o Fake
News Corpus kot to WELFake ce Ola ta poviéha m oxpifeio O6tav yivetonw mpofreym,
TOPOAEITOVTOC TO GUVOLO OESOUEVMV TOV E0VTOV TOV, PEUDVETOL KOl ETELTO EYEL TNV UIKPOTEPT] TIUN
oto LIAR ovvoro dedopévav. Bydlovpe to cvpmépoopo 0Tl 10, HOVTELD GVGKOAEDOVTOL GTHV
npooappoyn touéa tov LIAR ovvorov o6mov eivon kdtt avapevopevo 610tL givor éva ohvoro
dedOUEV@V TTOVL €)EL AMlyo Kot pikpd dedopéva keévov. BéPata, dev pmopovpe vo 16YUPIGTOVUE TOG
kamowo dataset eivar katdtepo amd kamowo GAAO, oavtibeta aviloyo HE TO UOVTELO TOL
YPNOUYOTOLEITOL GUYKEKPIUEVO YOPAKTNPIOTIKA TOV GUVOA®V O0ed0UEVEV OTMC 1| TOALTAOKOTNTO
KEWEVOL pmopel va emnpedoel v omddoon. EmmAéov, kot ota idia ta povtédo punyavikng pddnong
VIapyoVy duvord kol advvoto onueio Onmg yuo mapdderyua 6tL ta Decision Trees pnopsi va givat
epUNVELGLIO. OAAG ETPPET GE LVIEPTPOCAPLOYN, vid 0 Passive Aggressive Classifier pnopei va
elvar amodoTiKOG Kot va yeptotel poég dedopévov Kewévov aAAG umopel va duokolevtel va
KOTAYPAWEL TOAVTAOKES GYECELS OE OEOOUEVO KEWUEVOD EVM O GLVTIOVIGUOG VIEPTUPUUETPMV UTOPEL
VO OTTOLTEL TOPATAVE® TEPAUATIGUO.

(Ymoxeparaio 4.2) FastText povrého

H FastText Piflobnkn eivor éva gvélikto epyareio yioo v ta&vopnon KeWEVOV Kol 1
ToYOTNTO Kol 1 KOvOTNTA Tov va yewpiletar minpopopieg Aégewv v kabiotodv ToAVTIUN Yo
ddpopeg epappoyég ommv NLP. Xty o pag nepintoon ypnoorotovpe v FastText yio va
dnuovpynoovpe evoopatooelg Aééemv (word embeddings) and 1o corpus tov kdbe Dataset,

39

Institutional Repository - Library & Information Centre - University of Thessaly
03/09/2026 21:59:15 EEST - 216.73.216.250



6mov Ba ypnoyomombovy apydTEPH GE ETOUEVO KEPAAOIO TTOV UEAETOUE TO VEVPOVIKA SIKTLO MC
povtéda. EmumAéov, v ypnoipomolovpe ywo v taSivopunon Kewévov Omov pEPVOVTOS GTNV
KoTaAMNAN popen 11 etikéteg tov Dataset, ypnowonoiel pnyd vevpovikd diktvo (shallow neural
network) katd v ekmaidevon tov povtéhov. Ta v ypnon Tov poviélov ywpic emifieym
(unsupervised), pe okomd TV SNUOVPYIDL TOV EVOOUATOCEOV AEEE®V Ol TIHEG TOV
vrepmapapéTpov mapovcstdlovtal otov mivaka 4.4. H Swdwkacio mov ypnolLomolovpie Yo
onpovpyia evoopatocemv Aécewv aneikoviletatl ot dadikacio 1.

[Mivakog 4.4: Ot TYéG TV VIEPTOPOUETPOV Yia TV dNpovpyia evewpatdcenv Aéésmv ya to Fake
News Corpus kat 0. WELFake kot LIAR covola dedopévav

ATAATIKATIA 1: ATAAIKATZIA AHMIOYPI'IAZ TQN ENEQMATQIEQN AEEEQN

DOPT®ON TNV PVALN TOL CLYKEKPLUEVOD GUVOLOL SESOUEVMV
Al ®piopog T0L GLVOAOL SESOUEVAOV GE LUKPOTEPESG TOPTIOES

INa k@0 Toptida

A W N -

Metatporni) Tov KEWEVOL G HEHOVOUEVEG AEEEIC KO OB KEVOT| GE GLYKEKPIUEVT
Mota

9]

Amobnkevon g Aiotog og avtioToyo apyeio KEWEVOL pe aplipd ToV GUYKEKPILEVO
apBpod maptidog

Téhog emavaAnymg
TNo kéBe apyeio kepévon

DopTmon Tov avtictoryov apyeiov keévou

o 0 9 &

Exnaidevon yopig enifieyn pe cvykekpyiéves petafAntéc tov poviédov FastText pe
70 avtioTouo apyelo KeWWEVO

1 Téhog emavainymg

1 Amobnkevon Tov HoviéAov oV HOALG EKTOOEVTNKE Yol LEAAOVTIKT ¥p1oN

Ocwv agopd v tovounon kewévov ypnoomowwvtag v Piplodnkn FastText,
EMAEYOVUE VO, KAVOVUE TIO GTOITNTIKY GE VIOAOYIGTIKY dOVOuN TN Slod1Kacio TG eKTaidguong Tov
HoVTEAOL HOVO Yoo OA0 To. GOVOAQ O€dOUEVMV, LE AMMTEPO OKOMO TNV avénom g okpifelag.
OpiCovpe Aowmdv Tic Tipég dbo petapintdv “dim” (Dimensionality of Word Vectors) icec pe
tplaxdota (300) ko “wordNgrams” (uéyioto pnkog AEng n-grams) icov ue tpio (3). Me v
avENomn G 01doTaonS TOV dlavUCUATOV AEEEMV UITOPOVUE VO KATOYPAWOLLE TIo cVvleTes oyéoelg
peta&d tov AéEemv Kol MG OMOTEAEGLO AVTO VO 0OMYNOEL GE KOAVTEPT ALOS0GT TOL HOVTEAOL. Me
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TNV €MAOYN TOL MEYIOTOV HNKOLG n-grams piog AEENg emnpedletorl To €mInNEdO YAMOOIKMOV
TANPOPOPLOY TOL TO HOVTELO pmopel va exkhdfet. PvBuilovtag oe vymiotepn tiun, dniadn tpia (3),
EMITPEMOVE GTO HOVTEAD va Adfet vtdyn Oyt povo pepovopéveg Aéeig (uovoypaupa 1 unigrams),
aAlG kol Cevyn Swdoyikmv Aé€ewv (drypdupata M bigrams) koai tpumAétec dadoyikdv Aéewv
(tprypppota 1 trigrams). Avtd ypnolevEL 6TO Vo UTOPel TO HOVTEAO Vo EKAABEL OPIOUEVOLG
TOmoVg TANpPoYopldY pe Pdon to cvopepalopeva. Qotdco, yvopilovpe 0Tl pe ovtdv TovV TPOTO
OVEAVETOL EMIONG O YDPOG YOPOKTINPLOTIKMY, O ONoiog Pmopel va amaitel meplocotepa dedopéva
ekmaidevong yuo va yevikevbel KoAd. Xvvontikd mopovctdlovtal ot TIHEG TV VIEPTOPAUETPOV GTOV
nivaxa 4.5. 'Etol Aowtov, Aapfavovtag vmoyn o Tapordve eKTodgD0VUE TO LOVTEAD KOl LE TO TP
Datasets ka1 kdvovtog predict og kébe éva amd avtd otov mivake 4.6 mapovetdloviol To, TEMKA
amoTELEC AT,

Models FastcText
] Supervised Text
Variables Classification
dim 300
Ir 0.3
epoch 100
wordNgrams 3

IMivakog 4.5: Ot TIpEG TV vIEPTAPOUETPOV Yio. THV ektaidevon Tov FastText poviéhov pe okomd v
TaEVOUNOT KEWWEVOD Y10 OAOL TOL GOVOAD OESOUEVOV

Model Datasets Accuracy Datasets f1-Score

Datasets Precision

Datasets Recall

Fasttext Fake News Cropus WELFake LIAR | Overall Accuracy | Fake News Cropus  WELFake

LIAR

Fake News Cropus WELFake

LIAR

Fake News Cropus WELFake

LIAR

Train with Fake News Corpus 94% 63% 50% 69.00% 94% 59%
Train with WELFake 67% 95% 59% 73.67% 67% 95%
Train with LIAR 49% 52% 90% 63.67% 44% 45%

51%
55%
90%

94% 73%
70% 95%
55% 53%

54%
55%
90%

94% 63%
67% 95%
49% 52%

Mivaxag 4.6: Avaivticés axpifeteg v to povtédo FastText nov viomombnke, TpomoviOnke kot
xpnoyomomdnke yio tig TpoPAEWEIS OA®V TOV GUVOL®Y dedOUEVOV

IMapatnpdviog ta omotedéopata yo. 1o FastText povtého BAémovue nog n uéon amddoon
givor 68.78%. Avt v @opa 1 eknaidevon pe 1o WELFake covolo dedouévav pog diver tnv
peyoAvtepn akpifeia 73.67% evd akdun to mycivel KOADTEPO OTN YEVIKELOT|, Kpivovtag omd Tig
akpifeieg, ota vwoérowmo ovvoro dedouévov. To omotedéopata, €dikd yoo to LIAR odvolo
OedoUEV@V, EIVOL LKOVOTOMTIKE OEdOUEVOL TOV UEYEBOLS TOV Kol TOV Aly®V TANPOPOPLOV TOv £XEL
oto keipeva tov. Duowkd, mopatnpovue OTL o1 TPOPAEYELS ot 101 To GVVOAN JESOUEVOV TTOV
eknoudevtnkay divouv mapa mord korég akpifeec, Fake News Corpus pe 94%, WELFake pe
95% war LIAR pe 90%. Avtd onuaiver 011 evd 10 péyeboc tmv cuvolwv dedopévev ftav
neplopiopévo 1o poviého FastText katdpepe va eEdyet yopoktnpiotikd kot vo udbet potifa kot mg
OTTOTELEGILOL VO YEVIKEVETOL TTOAD OMOTEAEGUOTIKA GTO GUYKEKPIUEVO GOVOAO dedOUEVMV.

(Ynokepdrowo 4.3) BERT povtélo

[Ipotod avaidoovUE TO. POVTEAL TTOL YPTGLULOTOLOVV VELP®VIKA diktva, Oa avapepbovue oto
BERT povtélo to omoio avikel og ovTh TNV KOTNYopio. Kol €0IKOTEPE GTNV KOINyopio. TmV
Transformers. Ovtag «uio apyITEKTOVIKY LOVTELOD OV ATOPEVYEL TNV EXOVAANYN Kot avT' avToD
Baociletor € oloKANPOL GE Evav HNYOVICUO TPOCOYNG YO VO OVIANCEL TOYKOGHES €E0PTNOELG
petohd e16080v Ko e£6dov» [27], £xel amoderyOel KaTAAANAN Yio TV Avoyvdpilon aindov 1 yeudmv
gwnocwv [28]. Xpnoiomotovpe Aodv, to tpo-ekmoidevpéva fapn tov poviédov BERT wg onpeio
ekkivnong (oot vo E01KOVOUNGOVHE XPOVO KAl VITOAOYIGTIKOVG TOPOVG GE GUYKPLOT OV EMAEYAUE
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Vo EKTOOEVGOVE OO TV apyn), Kot ta tpocapudlovue pe akpifeia ota dedopévo twv Datasets.
[pwv weprypdyovpe ) S10d1KAGI0 TN EKTAIBELONG TOV HOVTEAOL o TapovGIdcovpe Tov Tivaka 4.7
OV AVOPEPEL CUVOTTTIKG EMTAEOV CTPOLATA KOODS KO TIG TILEG TOV VIEPTOPAUETPMOV TOVG.

Models | pre-trained BERT for

Variables Text Classification
Dropout Layer 1 0.6
Dropout Layer 2 0.55

Fully Connected Dense 5
Layers
Dense Layers Units 64, 32
Dense Layers Actication
Function RelU
Optimizer Adam
Learning Rate 1.00E-05

IMivakog 4.7: EmumAéov oTpdUaTa KOl Ol TIUES TOV VIEPTOPAUETP®V Yo TNV ekmaidgvorn tov BERT
HOVTELOL e GKOTTO TNV TaSIVOUNOT KEWEVOL Y10, OAX TOL GUVOLD dESOUEVMV

H S1adikacio mov akoAovBolpe ylo TV EKTAIOELOT] TOV HOVTEAOV AVOAVTIKA TOPEYETOL GTO
Surypoppa dadkacio 2.

AIAAIKAXTIA 2: ATIAAIKAYIA TIA THN EKIIATAEYEH TOY MONTEAOY BERT

Doptwon oty uvhun to Dataset

Xopiopog Dataset oe 10.000 samples. 55% Real — 45% Fake toapméleg
Alympiopog og GeT eKTaidEVONG Kot SOKILDV

Eicaywyn tov npoekmaidevpévo BERT: bert_en uncased L-12 H-768 A-12
DopTmon tov Ae&hoyiov kot Tov tokenizer

Eicodog tov keyévav yia to tokenization

INa x@Oe keipevo:

L N SN N AW N -

[Ipocappoyn KeWEVOL ¥PNCLLOTOIOVTOG TOV tokenizer kot mePlopiopog g tokenized
axoAovfiog o€ max_len-2 tokens, kpotdvrtag ydpo yia To ewkd tokens CLS kot SEP

=]

Mertatponn ta tokens ot ovTiGTOLY0 OVOYVOPIGTIKE TOVG

1 Anpiovpyia piog dvadtkn HacKo yio va vodei&et moto tokens amotehohv HEPOG TG
0 €16000V K0l TOL0. GUUTATPDOVOVTOL

1 Apykonoinomn Tov ovayvoploTIKOV TUNUETOV

1 Emotpoon| Tpidv mivik@v mov TEpEXouy avayvoptoTikd tokens, TG TIHEG TNG HACKOG Kot
2 TOL AVOYVOPLOTIKA TUNHAT®V Yot OA TO KEILEVO E1GOO0V

1 Téhog emavainymg

1 Ewcaymyn tpudv 1603wV (avayvoplotikd tokens, TILEG LACKAG KOL OVOYVOPIOTIKA TUNUATOV)
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1 Eneéepyacio tov 10600V kot emeTpoen dVo e£0dw@V sequence output kat pooled output

5
1 E&aymyn tov CLS token amod to sequence output
6
1 [IpocOnkn mukvodv (dense) otpopdtov Kot 6TpoUdTomy eyKotdienyng (dropout)
7
1 Metayidttion poviélov pe fedtiotonomt Adam
8
1 Xp1on eravakAinong 6mwg checkpointing kot early stopping mapakoAovfdvTog Ty andAeio
9 emkOpwong (validation loss)
2 Exnaidevon poviéhov ota dedopéva skmaidevong
0
2 Amobnkevon poviélov
1
2 Xp1fion cuvapTnoe®V Yo TV TapakolovBnom g akpifetag kot tov anmAetog (loss) Tov
2 HOVTELOL Yo KaBE epoch
2 DOPTO®ON GTNY PVALN TOV GUVOAWDY OEG0UEVMV KOl TTPOPAEYT TOV TAUTEADV.
3

Ot ewoveg 4.9 wor 4.10 deiyvoov v okpifeid/oandrelo kot akpifeid/oandrelo emKHPOONG
avtioToyo Kotd TV didpKela NG ekmaidevong avé epoch. Xtov mivoko 4.8 BAémovue v axpifeia
7ov &iye tehkd 1o Bert poviélo otig mpoPréyelg yio kdbe Dataset.

Ewodva 4.9: Axpifera kar axpifelo emkdpmong katd v didpkela g eknaidevong tov poviéhov BERT
v 6A0 Ta epoch kot pe ta tpio cvvora dedopévav

Ewodva 4.10: Andreto kot omdAEW ETKOPOOTS KATA TNV d1apKeLn, TG ekmaidgvong tov poviéhov BERT
v Oha Ta epoch ko pe To Tpion chvola dedopsvmv
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Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall

BERT Fake News Cropus WELFake LIAR | Overall Accuracy | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR | Fake News Cropus WELFake LIAR

Train with Fake News Corpus 96% 75% 64% 78.33% 96% 75% 52% 96% 76% 61% 96% 75% 64%
Train with WELFake 52% 97% 48% 65.67% 46% 97% 46% 63% 97% 58% 52% 97% 48%
Train with LIAR 46% 52% 75% 57.67% 35% 11% 75% 50% 57% 76% 46% 52% 75%

[Mivakog 4.8: Avatvtikég akpifeteg yia 1o poviého BERT mov vionowOnke, tpomoviiOnke ko
xpnoyomomOnke yia tig TpoPAEYEI OA®V TOV GUVOL®MY dEGOUEVOV

[ToapaxorovBdvtag To amoteAéopata 1 LESN aKpiPeLn TOL TPOKVTTEL KOl O TIC TPELS aKpiPeteg
gtvar 67.22%. Onwg épovpe avapépel kot 6to Tponyovpeve amoteléopata poviédov, 1o LIAR
obVoOLO dedopévav, AOY® NG eOONG TOV, OVCKOAEVETAL VO YEVIKEDGEL KOl VO TPOCUPUOCTEL GTOVG
TOUELG TV VIOAOWM®OV GLVOAWMY divovtag TNV HKpoTePN oKpifeta peta&d tov vréiomwv. o dAin
uio. opd kvplapyel oty axpifeia n exnaidevon pe 1o Fake News Corpus kabmg yevikevetan
KoAOTEPA oTa Voot cOvola divovtag v peyordtepn axpifeta ion pe 78.33%. To WELFake
obVOAO dedouévey OmMG Kol TOPATNPNONKE Kol TG TPONYOVUEVEG (QOpEG Oivel evdldueoa
anotedéopato. o6 1o Fake News Corpus ot to LIAR. H petogopd updabnong tov
napoeknmaldevpévov BERT nov agpopd pia yevikn epyacio. katavonong YAOGGOG 0TNY GUYKEKPIUEVN
gpyacio, TaEvounon yevdmv edncemV, ennpéace mOAvA TNV Ardd00T TOV LOVIEA®YV OVOAOYO LE
10 6VOvoro dedopévav mov ypnotponoinke. o mopaderypo to Fake News Corpus Aoym ng
TEPUTAOKOTNTOG TOV KEWEVOL TOL Katd TN Swdikacio ¢ eknaidevong emrpénel oto BERT va
paBel Thovo1EG Kot GUVOPEIS EVOOUOTOOES AEEEMV Kol KATO CUVETELD, AmOKTA (o Babid katovonon
™G YAMGGIKNG OOUNG KOl TNG ONUACIOAOYING e ATOTELEGHO oG LEYOAVTEPNG aKpifelag. Ao v
GAAN M yvoon mov omoktOnke katd ™ OSdpkeln TG Tmpoekmaidevong tov poviéAov BERT
LETOQEPETAL OTNV €PYacio. oTOY0. AVTA] 1 TPOCAPUOYN omottel ovyvd Arydtepa dedopéva
EKTTOIOEVONG KO UIKPOTEPOVG YPOVOVG EKTAIOELONG OO TNV EKMAIOELON €VOC UOVTEAOL amd TO
undév, kévovtog 1o 1avikd yio pkpd cdvora dedouévaov omog to LIAR nov mapatmpricape 61t ta
OTOTEAEGLLOTO TOV NTOV TKOVOTONTIKG.
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KE®AAAIO 5 Movtélo ne vevpmviIKQ oiKTLO

To vevpovikd dikTvo OVAKOLY GTNV KOTIYOpio. UOVTEAMV UNYXOVIKAG MAOnong kot eivot
EUTVELCUEVO OO TN OO TOV AvOpPOTIVOL €YKEQPAAOV. ATTOTEAOVVTAL OO TEXVNTOVS VEVPAOVEG TTOV
glval ovuvdedepévol petald tovg Kot divetar 1 dvvatdtnto vo. pmopodv vo ndbovv amAd aAld Kot
nepimioka potifa kot avomapactdoss amd dedopuéva. ‘Exovv kepdicel pia onuavtikny 0éon omnv
NLP Aoyo g kavotntdg Toug va, podoivovy outdpato ToAdTAoKe HOTiBo Kol aVOTopacTIcELS oo
dedopéva KEWEVOL OV TO. KaBoTd KaTOAANAQ Yo gpyacieg Ommg 1 talvounon Kewévov. Xta
mepimloka keipeva umopel va cuvavinoovpe cuvleta potifo Kot Aentég YAmookég evogi&elg OTov Ta
VEVPOVIKE O1KTLO UTOPOLV CVTOUOTO VO To HABovV. AKOUN, TO GLVEMKTIKG VELPOVIKA OiKTLA
(Convolutional Neural Networks, CNN) ko ta emavolappovopeva vevpovikd diktoa
(Recurrent Neural Networks, RNN), mov 8a avoldoovpe mopokdto, sival 0moTeAecUaTIKG 6Ty
e€OyYN OYETIKOV YOPUKTNPLOTIKGOV amd To keipevo. o omotovonmote OYKO GUVOAWMV OE00UEVOV
&yovv v duvatdHTTe Vo KAUAK®BoOV Yo vo ta Sloyelplotody evd akdun mpocapuoloviol o€
OLOPOPETIKEG YAMOOEG KOL GTUA YPAPNG KOUOIOTMOVTAG TO ELEMKTO YL €vOl €VPV (QAGHO TTYDV
ewonoewv. Tehkd, pmopodv va yevikevovy amd to Hotifa mov pabaivovy, KabiotdvTog T tKova vo
Kdvouv mpoPAréyelg oe dpbpa ewdncewv mov dev giyav del oto mapeABov. o ) cvykekpiuévn
gpyacio &ypovpe emAéel va  ONUOLPYNGOLUE TO HOVTEAD YPNOUYOTOIOVIONG TNV  KAGON
tf.keras.Model'® évavti ¢ tf.keras.Sequential yia vo opadomomjcovpe To GTpOUOTH GE Vol
avtikeipevo. H khdon avty arnotelei pépoc tov Keras API tov TensorFlow, 1o omoio givar éva
API Babidg exuddnong vyniov emmédov mov mopéyetor amd to TensorFlow'. To Keras eivat
evoopotopuévo oto TensorFlow, kabiotdviac 1o wg vynAnig npotipnong APT vyniot emmédov yio
TN dnuovpyio Kot TNV eKTidEVO VEVPOVIK®OV SIKTO®V £vTog Tov TensorFlow.

Ye outd TO KEPOAOO AOmOV, Ba avaALGOLHE TO VELP®VIKA OlKTLa 7OV EMAECOUE KOl
TPOGUPUOGOLE [LE OLOPOPETIKOVS TPOTOVS MOTE OVENGOLLE TNV aKpifela Kol Vo LELWCOLUE TV
OTOAE. MGTE VO PNV vl VIEPTPOGAPUOGHEVO TO TeMKO poviélo. Omwmg siyape avagépst Kot
Topomivm, ypnoworomoape v Pprodnkn FastText yuo v dnuovpyia evoopatboemv Aé&emv
(word embeddings) mov ewdyape oe kdBe poviélo oavdroyo pe to Dataset mov
YPNOUYLOTOIOVGALE Yia TNV gknaidgvon. Koplotl okonoi yio n yprion Tovg frav:

e H onpoociorloyiki] Katavonon. Xpnoyomolipviog auTés g opyikd Baprn, to HovtéAo €xet

v dvvaTdTNTa va, EEKIVA e KATold KOTavonon TOV GNUOCIOV KOl TOV GYECEDV TV AEEemV

OV TOPELYOLLE.

o Kalitepog yeipiopdg Aééemv ektog tov Aefthoyiov. AéEglg ol omoieg dev ep@avioTnKoy
TPV TNV EKTOAIOELCT UTOPOVV VO OVATOPACTAOOVVE LLE VAV TTIO OVGIMON TPOTO.

o TIIpocappoynq oc kamowov topéa. [lopéyovtag TG EVOOUOTOGELS TNV TPOEKTAIOEVOT] TOV
LOVTELOV TOPEYOVUE KOL YVAGELG Y10, KOO0V GUYKEKPIUEVO TOpER (.. TOMTIKG) OmOL
UEPIKEG OPOAOYiEG, OVOUOTO 1 OKOUN KOl TO TAOIGIO WEPIKMOV KEWWEVOV £Xovv (MOTIKN
onpocia.

10

https://www.tensorflow.org/api docs/python/tf/keras/Model
https://www.tensorflow.org/guide/keras

11
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e Baltiopévn olvykhorn. Emedn] ol evoouatdoelg Aéewv mopéyovv €va kKaAd omnpeio
eKKIVNONG Y100 TO HOVTELO, HELDOVETOL O OYKOG TNG EKMAIOELOTNG TOL amotteital amd To
VEVPOVIKO SIKTVO MGTE VO LADEL OVCIOGTIKEG OVOTOPACTACELC.

e Mzeioon ™G vaoroyloTIKIG dVvauns. Edv skmadedope 10 poviédo amd to undév, Oa
YPEWLONOCTOY TOAD  UEYOAVTEPO OYKO OEJOUEV@V Yo TNV  €mTELEN  OVOLUCTIKMOV
OmOTEAEGUATOV TPdypa TTov Ba. pog meplopile TEPIGGOTEPO GTNV VIOAOYICTIKY SVVOU).

o Mikpotepor ypovor ekmaidgvons. To poviého Oa €0ete tuyaio Papn kol Bo ypealoTav
MEPIGGOTEPEG EMAVOANYELS Y10, VO, KATAAAPEL OVCLACTIKEG OVOTAPOCTAGELS.

o Yymnhétepog kivovvog vrmepmpocapuoyns. To poviélo mov  dev pNOLOTOLOLV
EVOOUATOOELS AEEEMV EIVOL MO EMIPPETN GTNV VIEPTPOCUPUOYN O1OTL £XOVV TEPIGGATEPES
TOPOUETPOVG OV TPEMEL VO EKTOAUOELTOVY KOl UTOPOVV €DUKOAC VO OTOUVILOVEDGOLV TOL
dedopEVa TNG EKTTAIOEVOTG.

EmAélape vo ypnopomomoovye d0VO 0mO TO MO YVOCTA VELPOVIKA OIKTLO, TO GUVEAKTIKA
vevpwvikd diktva (CNNs) kot po wopodlayn Tov enavolauBovouévoy VELPOVIKOV SIKTHOV
(RNNs), ta enavarapfovopeva vevpwvikd diktva pokporpofeoung puviung (LSTMs) kabdg ot
évo, VPP1dIKd povtélo mov ypnotponotei 1o CNN ko o moporroayn tov RNN (népav tov LSTM)
Tig meprppayuéveg emavarappoavopevec povadeg (Gated Recurrent Units, GRU). Kvping ota
CNN «at ta vBpdkd poviéda tpomonotooue oALALovTog pepikés puetafAntéc n/kol mpochétoviog
TEPLOCOTEPO.  GTPOUATA TPOCTOOMVTAG VO TETVYOLUE Mo peyaddtepn okpifeia Otov kévope
npoPréyeig oto Datasets.

(YmoxepaAaio 5.1) Xvvehktika Nevpovika Aiktoa
(Convolutional Neural Networks, CNN)

Ta ovvelhktikd vevpwvikd diktvo (CNN) oaviikovv otnv kotnyopio. poviédov deep
learning mov £yovv oyedaotel yio v enelepyoocio kar v e€aywyn potifov amd dedopéva THIOV
nAéypatog (grid), émmg ewdveg aAld éxel amodeybel Tmg eivol caPOS AMOTEAECUOTIKG GE EPYUCIEG
tagwvounone kewévoov [29]. H apyrtektovikny tovg divel v duvatdtnTo vo. TPOcapUOcTODY Yo
gpyaciec ta&vounong kewévov, avtiuetonilovtag To 0edouEVa KEWEVOL ®G HOVOOLAGTOTES
axoAovdieg kol eQoprolovTag GUVEAMKTIKG KOl OLOOIKA Emimeda Yo TNV eE0y®YN XOPUKTNPIOTIKMDV.
B0 avoEEPOLIE TEPIANTTIKA TNV O1001KaGIo. GOV AEITOVPYOVV TO GUVEMKTIKG VEVPWOVIKE dikTLO
otav avTIHETOTILOVY dedoUEV KEEVOVL. ApyIKA, To dedouéva KEWEVOD TTPETEL VO VITOPANBoUY o€
npoenelepyacio Kol vo LETATPATOVV o€ aplfuntikny popen 6mov Ba ypnoiporonfovv g eicodot yio
170 CNN. Ta cvvehiktikd otpédpota (convolutional layers) givor to facikd dopkd otoryeio Tv
CNN. Avtda epapuolovrar ‘cOpovtag pkpd mapddupa (1 Toprveg) otabepol peyébovg méve and to
Kellevo e160ymyNg Yo, va aviyvedcovy Tomikd potifa kot yapaktmpiotikd. eptypogikn ewdvo, 5.1
tov mapomdve Prpotog. Ot muprveg (kernels) sivar @idtpo pe dvvatdtnta ekuddnong mov
KOTaypaeovy cuykekpléve potifa 1 n-grams o610 keipevo ewoaywyng. H Aettovpyion cuveMEng
TEPIAAUPAVEL TN AQYN TOL YIVOUEVOD KOVKIO®MV TOL TUPNVE, KOL TOV SIOVOGUAT®V YOPOKTNPLOTIKMOV
€1G000V [ECO OTO GLUPOUEVO TTapGHLPO SNUIOVPYDVTOG YEAPTES YOPAKTNPIOTIKOY OV ToVilovv TNV
TOPOVCIN GUYKEKPIUEVOY HOTIRwv. Metd 11 Asttovpyio GUVEMENG, LK GLVAPTION EVEPYOTTOINGNG
(activation function) epapudletor ota oTOEN Yo TNV EIGOYOYN LI YPOUUIKOTTOS 6TO HOVTENO.
Ta eninedo ovykévipwong (pooling layers) spapuolovrot yua tn peiwon g Sidotaons Tov yaptov
YOPOKTNPIOTIKOV, OTNPAOVING TOPAAANAL TIC T onpaviikés mAnpoeopies. H ewdva 5.2
angwoviler avatvtikd v apyrrektoviky CNN yio tag&wvounon mpotdcewv [30].

12

http://deeplearning.stanford.edu/tutorial/supervised/FeatureExtractionUsingConvolution/
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Ewova 5.1: Awdikooio Tov mmg GEPVETOL EVOC TUPTVOG EVOG CUVEMKTIKOD GTPOUATOS TAV®D 8 HESOUEVA
Yo TV aViXVELST| YOPOKTNPIOTIKOV

Ewodva 5.2: «Anewovion apyitektovikng CNN ya to&wvounon tpotdoemv. AnewoviCovton pia pey£on
nepoyng eiktpov (filter region sizes): 2, 3 ko 4, kabéva omd Ta onoia £xel 2 giktpa. Ta eiltpa extelodv
ouveMEELg GTOV Tivaka TPOTACEMV KOl SNUIOVPYODV YAPTEG YOPOKTNPETIK®OV (HeTaffAnTton punkovg). To 1-max
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pooling gkteleital o€ k@O yaptn, dSNAASN KoTAYpPAPETAL O HEYaADTEPOG aplBndg amd Kabe xbpTn
yxopoktnplotik®v. ‘Etot, dnpiovpyeitor Eva povouetafAntd S1avocio YopoKTNPIeTIKOY Kot amd Tovg &L
YAPTES, KO OVTE TOL 6 YUPOUKTNPLOTIKE GUVOEOVTOL Y10 VO GYNLOTICOVY VOl SIAVUGA XOPOKTNPIOTIK®Y Y10, TO
npotedevtaio otpdpa. To Tedkod eninedo softmax AauPdvel ot cuvéyela ovTO T0 SIEVOGUN YOPUKTNPLOTIKOV
®¢ £(6000 KOl TO YPNOLLOTOLEL Y1a VO TAEIVOUNGEL TNV TPOTAGT. ZTNV 1KOVO vobétete dvadikr| tagvounon
Kot emopévas anetkoviCovrat dvo mbavég Kataotdoelg eE65ov»

(Evomra 5.1.0) ApyIteKTOvVIKN

H apyitektovikn tov amoteleitat amd:

o Yuvemktikd eminedo (Convolutional Layers): T v to&ivopnon kewévov, 1
oGp®GN TOL KEWEVOV, TOV OEYETOL TO LOVTEAO MG €G0S0, YIVETAL LLE TOL GUVEAIKTIKG EMITESN
YPNOWOTOIOVTOG MKPG @iltpa (| TUPNVEG) BOTE Vo KATOYPOPOVV TOMIKG poTifa Kot
YOPOKTNPOTIKA. Avtd to @idtpo Aéue OTL ‘YMoTpodve TOV®D Oomd TO KEIPEVO €16050VL
YPNOLUOTOIDVTOG TOV TEAEGTI] TOV TOAAUTAUCIOCUOD GTO GTOLXEID KOl GUYKEVTPMVOVTOG TO.
aroteléopata. Mg autdv TOV TPOTO ONUIOVPYOVVTIOL YAPTEG YOPOKTNPIOTIKGV TOL divovv
EUQOOT OTNV TOPOVGIa GLYKEKPEVOY HoTiBOV o010 Keipevo. Ymdpyer mavtote Kot m
duvatdtTa TPOcONKNG TEPIGGOTEP®V  PIATp®V Kol OAAOYNG TV peyebdv Tovg Yo
SLOLPOPETIKY KOTAypopn LOTIR®V Kot oG €nl T0 TAEIOTOV, OmOTEAECUAT®V.

e Emingda péyetg opadonoinoeng (Max-Pooling Layers): ‘Encita and v npocdnkn
KOl PO TOV GUVEMKTIK®OV GTPOUATOV, aKOAoLOOUY TOAD GLYVE CTPOUOTE OLOdOTOINoNG
OOV UEWMVOLV TIC OOTUCELS TOV YOPOL TOL OVIIOTOLOVYV OTOVG YAPTEG TMV
YOPOKTNPIOTIKOV EMAEYOVTOS LU0 HEYIOTN T OE LU0 TOMKY MEPLOYN. AVTO €xel ¢
amOTELECHO TNV HEIMOT] TNG VTOAOYIGTIKNG 10Y00G KOt TG dTHPNONG TOV YOPUKTNPIOTIKOV
7oV Oewpel TO LOVTELD TTO CNUAVTIKA.

e IlIpdcBeta emimeda: Aappdvovtag vIOYWY TNV TOALTAOKOTNTO TNG EPYACIAG TOV EYOVLE VO
OVTIUETOTICOVE UTOPOVUE VO, cLUTEPIAGPovpe Tpocheta emimedo OMMOC To GLUVOETIKA
otpopata (Concatenating Layers), ta otpopata gykotdiewyng (Dropout Layers),
wonedwtikd otpopo (Flatten Layer), nipog cvvdedeuévo mokva otpopoto (Fully
Connected Dense Layers), kot éva povadikd mokvo otpope (Dense Layer). To
GUVOETIKG GTPOUOTO GLYXOVEDOVY YAPOUKTNPIGTIKA Tov €EGyovTal omd SLapOPETIKA LEYEON
OIATPOV OTOL GUVEMKTIKA OTPOUOTO EMTPEMOVIOS TO HOVIEAO va efgtdoel poTifa
dapopeTikdv peyeddv oto elcayduevo keipevo. To otpodpato eykotdreiyng eumodilovv v
VREPTPOCAPLOYN PlYvovToC £va KAAGLO VELPOV®V KATA TN JdpKeLd TG Tpomdvnone. To
1GOTESMTIKO €lval 1] SLOdIKOGIO TNG TPOETOLOGING TV SESOUEVAOV Y10 TO HOVOSIKO TUKVO
OTPMLO, TO 0Tolo avapével povodidotatn €i6odo. To TANPS cLVOEdEUEVE TUKVE CTPDOLLOTO,
umopodv va Pondnioovv oty ekpddnon oaeapécemv vynrod emmédov (high-level
abstractions) omod to efoyduevo yapoxmplotikd. To povadikd mukvoe oTpdua eivot
vevbuvo Yo TNV TPAYLOTOTOINGoT TPOPAEYEMY KOl GE GUVOLOCUO LE VIEPTAPOUETPOVS
VTTOSEIKVVOVUE OTL QLTO TO HOVTELOD XPMCLUOTIOIELTAL Yot Svadtkn Tagvounon.

(Evomra 5.1.) EEayoyn 1opoKTnploTIKOV

H kotaypaen tov tomikdv potifpov amd ta poviého CNN givar anoteleouatiky enedn o
Tpémog mov déyovion To Kelpeva opileton amd 10 péyeBog TV cuvelMkTikdV @iAtpwv. Ta potifa
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avayvopilovtal cvpovtag to @idTpa WAV ©To Keipevo kol £TG1L TO. KEIPEVO TTOL TEPLEYOLV
oLvoLacHOVG AéEemV UImOPOVV VO TOPEXOLY GUYKEKPIUEVO YOPOKTNPLGTIKG 1| GUUEPOLOUEVE GTO
povtéro. Ot tepapyikéc avomapaotdoelg sivar eniong katt tov propovv 1o CNN va pdbovv énmg to
YOUNAOTEPQ EMIMEDD TOL UTMOPEL VO AMOTEAOVVTOL OO UEROVOUEVES AEEELS 1 cVVOVACUOVC AéEemV
KOl T0 DYNAOTEPO EMIMESA LLE IO APTPNUEVES EVVOLEG 1| YOPOKTNPIOTIKAE [LE TEAKO OMOTEAEGO VL
Kataypdeovv €va gupy edopa potifov. Otav n 8éon evdg otoryeiov pmopet va mowcidAiel péca 6to
Keipevo autd pmopet va dmoet o petaforropevn petappaocn, to CNN puropovv va avigvedoovv
potifa ave&dptnto amd TN 0E0m TOVG OTO E10AYOUEVO KEIUEVO KOOIOTOVIOG TO UETAPPUCTIKG
apeTapAnTa.

(YmoxepdaAaio 5.2) Eravalopfavopevo vevpovikd diktovo
(Recurrent Neural Networks, RNN)

Ta. emovarapPavopeva vevpovikd diktva (RNN) gival pio kotnyopio texyntdv veupmvIKOY
SIKTO®V OV €YoVV GYeEdlaoTEL Yo TNV emeepyacio akolovbimy dedopévov. ‘Exovv epapuoyn oe
onowdnmote epyacio meplapPaverl dadoykd dedopéva énmg tnv NLP omyv dwkid pag mepintoon,
apov emeEepyalovtal dedopéva IGO0V KATAYPAPOVTAL EEQPTNGELS e TNV TAPodo Tov ypodvov. Ta
RNN éyouv emoavalappavopeveg covoioelc, mplypo mov onuoaivel 6Tl ot TANPOPOpiss KAVOLV
KOKAOUG Héoa 6TO OiKTVLO. YTAPYEL OUMC, KOl 1) KPLOT KOTAGTOOT) TOL YPNOLUEVEL MG LVALTN Y1 TO
TpoNyoLLEVE PrHOTO TOV £KOVE TO OIKTLO EMTPEMOVTIAG TO va datnpel ta cupepalopeve Kol vo
Aappdver dwdoywég mAnpopopies. ‘Etot, v kdbe ypovikd Prpa, 6tav to diktvo AapPdver po
€16000 evnuepdvel v Kpven tov pviun. IHoapdia ovtd ta mapadociokd RNN moapovoidlovv
TEPLOPIGLOVG OOV £PEPOV TO KivnTpo vo. avartuyBovv e€etdikevpéveg naporrayég énmg to LSTM
kot GRU. ®a avaidcovpe avtovg Toug TEPIOPIOUODE Yol VO, TOVIGOVUE TNV OTUAVTIKOTNTO TNG
xpNomng avtdv Tev povtélmv otnv NLP:

e 'Evog omd tovg koprovg mepropiopode tov mapadostakdv RNN gival 1o mpdPinua g
eagaviong ™G kiiong (Vanishing Gradient Problem). Katd tn Sidpkeia g
ekmaidevong, otav ot kAicelg omicbomoAlamAiacialoviol HEG® TOV SIKTOOL, TEIVOLV VO
yivovton e€opeticd pikpéc kabmg draoyilovv to dikTvo amd to emimedo €000V GTO EMimedO
€16000V. AVTO OMpovpyel TPOPANUA otV KoToypopr €£0pTNGEDV TOV EMEKTEIVOVIOL GE
TOAMG ypovikd Prpata og po akolovBio, pe amotélecuo To HOoVTEAO va advvatel va pdbet
amtd TANPOPOPIEG TOL APOPOVY TO UAKPIVO TaPeAOOV, Ttpdyua mTov givar (MTIKNG onuaciog
TNV KOTOVONON TV GUUPPAlOUEV®Y VO KEWEVO.

e Advvopio Swrypnong ainpogopidv. To mopoadootokd RNN éyovv meplopiopévn
YOPNTIKOTNTO LVAUNG 7OV OV T KOOIGTA KOTAAANAQ Yio TN S1aThpNoN TANPOQOPIOV CE
exteTapéVEG akolovbieg. Avtd ovuPaivel 6tav to diktvo emefepydleTar dedopéva €1G030V
KOl TPEMEL GLVEXDC VO avTkaBlotd maMéG TANPoeopieg oTNV KPLPH TOL HVAUN MUE
amotélecpa TV aduvopion KOToypaeng mEPITAOK®OV oxEcemVv HETOED TOV KEWEVOV Kol
ntoon onddoone Otav M Katovonon OAwV T®V GUUEPAlOUEVEOV Kol TOV 1GTOPLKOL &ival
GNUOVTIKY).

o Ilpoxijoeilc oty ekmaidevon. H apyn cvykiion pumopet va 0dnynocel oe LeyaAoOVS YpOVOUGS
ekmaidevong, KabotdvTog T MYOTEPO TPOKTIKA Yoo UEYAAN GUVOAD OedOUEVOV Kol
molvmhoka povtéha. Eved akdun, ta napadootokd RNN eival eyyevadg dradoyikd ot @oon
tovg, emefepydlovion dedopéva v Ppo T @opd  pe omOTEAECHO TNV EAAEWYM
TOPOANAIGHOD Kol KOT — EMEKTOGT TNV QVIKAVOTHTO TNG TANPNG EKUETAAAELGNG TOL
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oUYYPOVOD VAIKOD OTMC TOV KOPTMV YPAPIKOV Ol 0moieg vmootnpilovv tnv mopaAAnAn
emeEepyacia.

INa awtov tov Adyo ta LSTM éxovv npotabei. Epyovtat yio va avtikataotioovy 1o eninedo tov
Amlodv Enovaroppavopevov Nevpovikdv Atktoov (Simple RNN), kafdg avtd eivor mold amhoikd
Yo, peOMOTIKY xpHon o€ onuepvd tpofrnuoto Padidg pabnone. Ta LSTM avortdydnkay omd tov
Hochreiter kot tov Schmidhuber to 1997 [31]. O aAyopibpog avtdg diver v dvvatdinto
petapopds dedopévov péca amd TOAAATAG PrHoTa XpOVOL KATE TNV EKTEAEGT TOL TPOYPALLUATOG.
Me o Aoyia, 0 LSTM ‘amobnkedel’ mAnpogopieg yio apyodtepa Kot £T61 anoTpEnel T e&apavion
TOAOLOTEPOV TTANPOQOPIOV Kotd TV eneepyocia. Oha ta emavalapfavopeva vevpovikd diktoo
emavaiapfavovtal oAvcdmTd pHéca 6€ v VELPOVIKO diKTVo. ZTO amAovoTEPO SiKTLA OVTE, KOOE
emavainyn mephoufdver uovo évo emimedo. H ewdva 5.3 [32] deiyver éva amhd RNN evig
GTPMUOTOG.

Ewova 5.3: Amho RNN evoc orpodpoatoc. Kabe emavainymn mepiéxetl povo évo eminedo YnepBorknig
Egpomtopévng (tanh)

Ta eninedo LSTM éyovv mapdpolo oAvcidmt doun, Oumg ke emavainym givar S10QpopeTiKy.
Avtd ovpPaivel 10Tt avti va mepEYoLY uovo éva andd eminedo (Omwg kabe kowdtvmo RNN),
YPNOWOTO0VV 4 EMIMESA VEVPOVIKADV SIKTO®V, TO, 07010 0AANAOETOpovV petald Tovg. H swdva 5.4
[32] deiyver ta enineda tov LSTM.

Ewova 5.4: H enovarapBoavouevn povada ko to téccepa enineda tov LSTM nov aAiniemidpodv

H apyitextoviki 100G EVOOUATOVOLY €EEIBIKEVIEVO, KEAIGL UVAUNG TTOV UTOPOVV VO, amodnkebcovy
KOl VO 0VOKTNOOVY TIANpoQopieg o€ peydrec axorovdieg. Xpnolomotodv Tpelg KOPLeg TOAEG, Hia
oAn e10d6dov (input gate), wa wOAN Yo vo Egyvd’ (forget gate) kou pia woAn e£6dov (output
gate). Avtég ol TOAEC EAEYYOLV TN PON T®V TANPOPOPLOV oTo KeMd. H moAn mov Eegyvd emtpénet
OTO HOVTEAO VO OOQUGCICEL TOEG TANPOPOPIEG amd TO TPONYOVUEVO ¥poviko Prpa Ba Eexdoet, n
AN €16600v kabopilel Toleg véeg mAnpopopies Oa amobnkedoel oto keAl LvAuNg evd 1 TOAN €650V
eAEyyEl moleg mANpoopieg ektifevioan oto emduevo eminedo 1 otnv €£odo. Me Tig mOAEG aVTEG
EMTVYYXAVETOL 1] ene&epyacio Kot amodnkevon Tov dedouévev katd v enefepyacio Kot EXOVIAYT
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tov LSTM, emrpénovtoag va avipetoniCovial akolovdieg dedopévmv e pakpoypovieg eEoptnoels.
H swcova 5.5 Seiyver moc potdlet pia apytextoviky evog LSTM.

Ewova 5.5: To LSTM éyer nepiocdtepeg moreg o€ oyéon pe éva anhd RNN yio tov éleyyo g ponig
TANPOPOPLOV

Ta GRU and v GAAn €yovv amhomompévn apyrtektovikn oe ovykpion pe 1o LSTM. Evo
VIapyovy ot unyavicpoi TAng, avtibeta pe o LSTM Egyvovv og wia eviaia ToAn ‘evnuépmong’ Kot
CLYYOVEDOLV TNV KOTAGTOCT KEAOL KOl TNV Kpuen katdotacn. [Ipocheta vrapyet kot o oA
enavagopdc. «Onong kat ue ta LSTM, otic mdlec evnuépmong Kal ETavopopas divoval Grypoeldeic
gvepyomomoei ™. «H mokn emavapopds eAEyyel OGO omd TNV TPONYOVUEVY KATAGTAOT iomg OéNeL
v Qopdtorl Kot 1 TOAN EVNUEPWONG EMITPENTEL TOV EAEYYXO Y10 TO TOGO amd TN VEQ KOTAGTACT ivat
anA®dg &vo aviiypaeo ¢ modao™. H vroynelo kpuen katdotaon (candidate hidden state)
givar évag evdidpecog vroloyopdg evtdg tov kehov GRU ko avamapiotd mpocwpivd Tic mboveég
EVNUEPMGEIC GTNV KPLOYT Katdotaot. Evoopoatdvel TAnpogopieg 1060 amd TV TponyodUEVT Kpuen
KATAGTOON OGO Kol omd TNV TPEYOLGA €10000, VM Ol TOAEG EMAVAPOPAS KOl EVIILEPMONG EAEYYOLV
T pon TOV TANPOPOPI®Y Kot emnpedlovv TNV TeMKN Kpve1 kotdotaon. H kpven katdotoon
(hidden state), cvvontikd, oe éva GRU eivor puo duvopikyn ovomepdotacn mTov Kodkomolel
mAnpogopieg amd mponyodueva ypovika Prpata kol mpocopuoletar kabohg emefepydlovtanr véeg
TANpoPOpieS.

(Ymoxeparaio 5.3) YPprowka povréda (CNN & GRU)

e avtd 10 VToKEPAANo B LANGOVUE Yio TNV EMAOYT] TG ¥PNONG VPPOKOD HOVTEALOL Yo TOVG
oKOmOoVG T Ta&tvopnong kelévon. Oa eufadivovie GTNV apPYLTEKTOVIKY] KOl TO TAEOVEKTILOTO TOV
VPP1OIKOY oG LOVTELOV, TO OO0 GLUVIVALEL EMIMESN TV CLVEMKTIKOV VELPWVIKGOV dikTvmv (CNN)
KOl TOV Teplopayuévav erovaroppavopevov povadov (GRU).

(Evotnta 5.3.0) ApyiTEKTOVIKNY

Ortav dnuiovpynBodv ot adAniovyieg kelpévov mov €yovv mepdoet omd TV OSudikacio Tov
padding kot tov tokenization kat £xovv gicoybei ot0 oTPDOUA EVompdtoong (embedding layer),
Tpo@odotovvtar otn ocvvéxew o po. otoifa emmédwv CNN, kobéva omd to omoio exteAei
Aertovpyieg GUVEMENC KOl GLYKEVIP®OOT Y10, VO KOTOYPAWEL TOTIKA HOTIPO KOl YOpaKTNPIOTIKA GTO
keipevo. Metd ta eninedoa CNN, to dedopévo petapipaloviar ota enineda GRU. To enineda GRU
glvarl vevbova Yo TV KOTOYpaPn TOV 01000y IKAOV €EQPTHCE®Y Kol TOV TEPPAAAOVTOS HEGH GTO
Keipevo. Xe avtifeon pe ta mopadootokd RNN, ta GRU petpiéalovv 1o mpofinua e kAiong mov
eCopavifeTal, emTPEMOVTAG TOVG Vo KOTOypheovv eEaptnoelg HeydAng euPédetog ywpilc ammAEL
mnpogopiwv. ‘Enetta, akoiovBoldve mpdcheta oTpdUATE OTMG CTPOUATH EYKATAAELYNG KOl TANPOG

13 hitps://www.mathworks.com/discovery/lstm.html
4 https://d2l.ai/chapter recurrent-modern/gru.html
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OULVOESEUEVO, TTUKVA GTPOUOTO YO TNV UEIOT NG VLAEPTPOGUPUOYNAG Kol TV duvatdtnta
KOTOYPAQNG TOADTAOK®OV UOTIfoV kol oyxécewmv UEco ota dedopéva amd To povtéro. Tewkd, M
€€000¢ amd ovTd TO. EMIMEdO YPNOUOTOIEITOL GTN GLVEXEWN Yo gpyaciec Tavounong péow evog
TUKVOV GTPOUOTOG EE0J0V.

(Evotra 5.3.8) Evoroinen CNN kar GRU kot mhcovektipoto

H vBpdikn apyrtektovikn a&lomotel Tig ovuminpopatikés duvauelg tov enmédov CNN kot
GRU. Eyet anodeiydei axdun og wo arotedesuatiky uédodog yio tnv tagvounon kewéveov [33].Ta
CNN vrepéyovv 610V EVIOTIGUO TOTIKGOV HOTIPOV KOl XOPAKTNPIGTIKOVY, OT®G TO. N-grams, VO To
GRU eivar wovd otn cOAyn dadoyikdv minpogopiov. H £€o0doc tov emmédwv CNN, n onoia
TEPLEYEL TANPOPOPIES Y10 TOTIKA YOPUKTNPLOTIKA, evowpatdveTal anpdokonta ota eninedo GRU.
Avti n evonoinon Sc@alilel 0Tl Ta TOTIKG YOpaKTNPoTIKG TTov aviyvebovtor and ta CNN
Aoppévovioar veoyn oto TANIGI0 0KoAoLOiNG, EMTPEMOVTOG GTO HOVTEAD VO AAPEL TO EVIIEPOUEVES
amodoelg ToSvounong. AT 1 IEPAPYIKT  OVATOPACTOCT EMITPEMEL GTO HOVIEAO UAG VO
ovAouBavel tOc0 TG Aemtouépeleg Kposmumeédov (tomikd potifo) 6co kor to mEpPdAiov
LOoKPOETITEdOV (S1ad0y1KéG EEOPTNOELS) TOV KEWEVOL 16000V, KafIGTOVTIOG TO KATAAANAO Yo éval
gVPL Qaopo epyoacidv ToEvounong kepévov. Tehkd, n vPpdikn avty apyrzektoviki CNN-GRU
TPOGPEPEL TAEOVEKTNHLOTO, o€ o)xéon pe To avtovoua poviého CNN 17 RNN:

e Amotereopatikyy Eoyoyn yapoxkmpretik®@v: Ta CNN eivar wovd va gEdyovv oyetikég
Aertovpyieg amd T0 KelPEVO, PEATIOVOVTAG TNV KATAVOTGT| TOV TEPLEYOUEVOL OO TO LOVTELO.

o  Awdoykd cvpepatopeva: Or GRU mapéyovv 610 poviédo ) duvarodmta va eEetdlet
oelpd kol 1o mAoiclo TV Aéfewv oTO Kelpevo, PBEATIOVOVIOG TNV KAVOTNTA TOL VO
Katayphpel e£0pTNoELS.

e Bsahtiopévy amédoon: H cvyydvevon tov emmédov CNN kot GRU éyel og amotéleopa
Beltiopévn amddoon 6g GUYKPLOT LE T XP1OT| OTOLGONTOTE APYLITEKTOVIKTG LELOVOUEVAL.

o FEvem&io: To vfpducd poviéla ivor EVEAIKTO Kol UTOPOVV VO TPOCUPUOGTOVY GE OLAPOPES

gpyaocieg tagvounong Kelévon, Kablotdvtag ta éva ToAdTo gpyaieio yio v enelepyocio
(PLOIKNG YADCOOG.

(YmoxepaAatio 5.4) Y omoinon povréAomv

Yg avtd T0 VTOKEPAANLO O OVOADGOLE TO, S10LPOPOTONUEVO LOVTEAL TTOV OTLLLOVPYTCALE, TIG
S1dKOGIEG TOV aKOAOVON GOV TPV TNV HETOYADTTION TOV UOVTEA®V KOOMG Kol TNV d10d1Kacio TG
ekmaidevong. Apyikd, 1 Sadikacio Tov akoAovdnbnke TP TNV HUETAYAMTTION TOV LOVIEA®V KOOMG
Kot M oadkacio g ekmaidgvong eivar kowég o€ OAa ta povtéra. o kabe povréro Ba avapépovpe
TIG VIEPTAPAUETPOVS TOV OAAAEQUE, TO OTPOUATO TOV TOUVAS Vo apapécape 1 TpocHécape, N
€Vay GUVOLOCUO CVTAOV TOV dVO TOV EVOMUOTOCAUE o€ KOOE Topaiiayn EVOG LOVTELOL.

(Evotmra 5.4.0) Apyikn] o1001KAGi0 TPOEKTOIOEVGNG

To fripoto Tov axoiovbovue yio TNV dadikacio g Tpoekmaidevong eival ta eENG:
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Bnipo 1: ®optdvovpe 1o avtictoryo Dataset (Fake News Corpus, WELFake 1| LIAR) ka1
ypnotpomolovue 6éka y1A1adeg (10.000) deiypota pe avaroyia 45% ta dedopévo pe TapméLo WYeudng
gidnon xor 55% ta dedopéva pe topméda aindng eidnon. To LIAR 10 g@optdvovue ywpig
TEPLOPIGUO TOV OELYLLATWOV.

Bijpa 2: Awayopiopds dedopévov og ekmaidevong Kot SOKIUNG

Bnpoe 3: Tlpogtopacio kot yprion tov tokenizer ywo v petatponn TV SE30UEVOV KEWEVOL
oe opBuntikd tokens yio T dnpovpyio evog Ae&loyiov kar v avabeon &vog Hovadikoh
aplBuntikov gvpetnpiov oe kabe AEEN.

Bipoe 4: Amobnkevon tov punkdv OAov TtV okoAovbidv oe pa Alota, amofnkevon Tov
peyiotov pnikovg axolovdiog petald tov akolovfidv Kot VTOAOYIoHOS Tov 95% ekoTooTNHOopion
(exto¢ tov LIAR Dataset) tov unkov axolovbiog 1o omoio ypnoluonoleital w¢ 1o pHEYIeTo UNKog
akorovBiog yw aAlnlovyies ocvuminpoons. To K-eKOTOOTNUOPO KOl GLYKEKPEVA To 95°
gkotootuopo (percentile 95) 1o ypNOWOTOOVUE DOTE VO UMV EYOVUE TEPAOTIOL HEYEON OTIC
axoAovBieg apov avtég pumopel vo avikovy 6to 5% NG KATAVOUNG Kot LE oTOV TOV TPOTO EXOVLE
éva. TUTIKO PAKOG Yo Tig okoAovBiec oto dataset kot YALTOVOLUE GE PEPIKEG TEPMTMOELS TO VOl
VIAPYOLV TEPACTIO PNKT) KOL VAL YIVETOL TOAD VTOAOYIGTIKE akPPO Yo EKTAISEVOT| TO LOVTELD LLOG.

Biuna 5: E@appoyn tov padding otig axolovbieg yio va couminpmBovv 1 va mePIKomovy ot
axoAovBieg oto kabopiopévo punkog amd to 95° ekatootnuoplo. Avtd 1o Pua dac@arilel 6Tt OAeg
ot axoAovBieg £xovv 1o 1010 PKOC, TO 0molo amatteital Yio €16080 G€ Eva VEVPWOVIKO diKTLO.

Biua 6: ®optwon tov mposkmardsvpévov FastText poviélov, odugova pe 1o avtictoro
oUVOLO OEJOUEVOD, OV EKTAOEVGOLE Yot TV ONUIOVPYIL TOV EVOOUATOCE®V AEEEMVY, OTOL glval
OVLCLHOTIKA Ol oLveXElS S10VUCUHATIKEG OvaTopaoTdoel; AéEewv amd ta AeiAdylo kKabe cuvoAiov
dedopévav.

Bipoe 7: Apykomoinon evog undevikod mivoko pe dtaotdoelg tov péyebog tov Ae€iloyiov Kot
™m¢ ddotoong Tev evoopatdcenv AéEewv (1 onoia Htav n T “dim” icov pe tprakdoia, N ekatd
avaroya to Dataset, mov Oéoape katd v eknaidevon tov FastText poviéiov).

Bipo 8: X ocuvéyeln, o kmdkag emavorouBavetor yio OAeg Tig AéEelg oto AEIMOYIO TOV
tokenizer kot eAéyyel €dv kabe AEEN vrapyel oto AeEiddyo tov poviéhov FastText. Edv Ppedei
o AéEn oto povtého FastText, to avtictoryo didvooua Aééng avaktdtor kot amobnkevetor 6Tov
Tivako oTov dgikTn oV avTioTol el 610 apBuntikd deiktn g Aééng oto Ae&ildylo tov tokenizer.
O Bpoyog dakdmTeTOL €GV O aplBUOG TV AéEgmV mov LIoPariovtal o€ emelepyacio PTACEL TV TN
Tov peyébovg tov Ae&oyiov.

Bipa 9: To eninedo svooudtoong (embedding layer) pvOuiletoar kotdAinia pe daotdoelg
ov Taptalovy pe to peyéBouvg tov AeEloyiov, TE SLUCTOONG TOV EVOMUUTOCEDY AEEEMV KOl TO
UKo¢ €10600v 10 omoio eivor exatootnuoplo 95, Ta Pdpn TOL EMTESOV EVOOUATOONG
OPYIKOTOI0VVTOL LE TOV TIVOKO TTOL ONOvPYyROnke omd To TPOEKTAIOELUEVO dOVOGHOTE AEEE®V
FastText. Avtd emitpénel 610 HOVIELO VO YPNOLUOTOLEL OVTEC TIC EVOMUATDOELS O apyLkd Bapn
Katd T ddpkeln g mpomdvnong. To teMkd omotédeoua eivar €va eMINEdO EVOOUATMOGNG TOL
YPNOYOTOLEITOL MG TO TPMTO EMITESO TOV VEVPOVIKOD SIKTVOV.

(Evomra 5.4.0) Awdikacio ekraidcvonc & mpopreyng
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Ye aut Vv evotnTe Oo avaQEPOVUE TOVG TPOTOLE UE TOVG OTOI0VE EKTULOEVCULE TO LOVTEAN
OM®C TNV EMAOYN TOV VIEPTAPOUETPMV, KOODG Kol TIg UeTPNoELS a&loAdYNoNg Kal TV HeBOd®V o
emAéCope va amobnkedoovpie To kbbe pLovTérO.

Apyikd, va avaeépovue Tmg kat 6Aa ta. Database mov goptdvovpe otnv pviun givat owtd mov
&yovv vmootel mpoemeEepyucion ONWS AVOADCUUE GE TOPATAV® KEPAANo. Ot VIEPTAPAUETPOL TOV
Kupimg Tpomomorovpe apopodv to. CNN kot to VPP povtéra Ommg Yo Tapadetypo 1 HetoBANTY
tov eiktpov “filters” yio 1o otpdua ™ cvvéMEng Kot 1 ot povadeg “units” yio o oTPOUOTO
GRU o6mov givaw n didotacn tov ymdpov €£6d0v (dnradn o apBudc tov eiltpov e£6d0v yio. To
otpdpo. ™G owvéMéng). Mo axdun petaPAnt mov tpomomolobue eivor to péyebog mvpHva
“kernel_size” 6mov kobopilel to pnkog tov mapabvpov cvvéMéng. EmmAéov, o kdmoto poviéla
YPNOUYLOTOLOVVTAL TANPWOE GUVOESEUEVE TUKVA GTPOUATO, TO, OTTOT0L £YOVV TNV TOPAKAT® HOPPN:

e 1° units ico pe 64 6mov kabopilovv 61t T0 oTPpdU £XEL 64 vevpdvee. Activation icov pe
“relu” 6mov opilel ™ ovvaptnon evepyomoinong tov emmédov o AopBouévn Tpapyukn
Movaéda (ReLLU) mov givon xowvn emhoyn yia kpued enineda. kernel_regularizer icov ue
12(0.08) mov epapudler kavovikomoinon L2 ota Pdpn Tov oTpdOuETOG pE  10YD
kavovikomoinong 0.08. Avtd onuaivel 0TL évag 0pog Towng avaAoyog pe o dfpoicpa Tov
teTpoydvev Tov Papov Bo mpootedel ot cuvapTNoN ONOAEWS KOTA TN OdpKeEW NG
TPOTTOVNONG Y10 VO 0mo@eLyDel 1 vVIEPTPOGAPLOYT.

e 2°units ico pe 32, activation icov pe “relu” kou kernel_regularizer ico pe 12(0.04)

e 3°units ico pe 16, activation icov pe “relu” ko kernel_regularizer ico pe 12(0.02)

Y& OMoL TG MOVTEAQ YPNOLULOTOOVVTOL EMIONG KOl 000 OTpOUATH €YKOTAAEWNS (EKTOG TOL
povtédov mov viomomOnke pe LSTM mov ypnoponomOnke éva oTpdpo eyKaTarenyng), £vo Tpv to
TUKVE oTpOUATE Kol £voL pHeTd v €000 TV TUKVAOV oTpoudtov, (edv dev epappodloviat To TuKvVA
oTpduato TOTE To VO CTPMUATE EYKOTAAENYNC EIVOL AVO Kol KAT® TOV GTPOUATOS IGOTESMONG), LE
1060010 gyKkatdArenyng 50% ka1 65% avtictorya. Avtd onpaivel 6Tl KoTd T S1dpKeln kibe Pripotog
ekmaidevong, N €£odog kabe vevpdve 6To cuykekpyévo eminedo €xel mbavotnta 50% 1 65% va
unoeviotel. Avti 1 dwdikacio. GTOYUOTIKNG eyKatdAenyne Pondd otV amoTpomi] ToLv HOVIEAOL V.
Baociletor TOAD G€ OTOOVONTOTE LELOVOUEVO VELPOVO KOl EVOUPPOVEL TTLO LOYVPES KO YEVIKEVIEVES
OVOTOPACTAGELS GTO VELPWOVIKO O1KTLO.

210 TEMKO HOVAdIKO TLUKVO GTPMUA TTOL €ival LTEVOVVO Yo TV TAPAYOYY| TNG TEMKNG €000V
TOV OIKTOOV Kol KOT EMEKTOOT] TOV OMOTEAEGHATOC TNG TTPOPAeYNG 1 Ta&vOUNGNG, YPNOLOTOIOVLE
NV GLVAPTNOT gvepyomoinong 1 omoia eivar orypogdng (sigmoid). Avth mapdyet po Padporoyio
mBovotntog petald 0 ko 1 yuoo pio amd Tig 600 Koatnyopieg. Telikd, dSwapoped@vovue Kot
petayAottilovpe T0 HOVTEAD LE GLYKEKPIUEVEG pLOUIcELS Yoo TO PelTioTOmOMT, TN GLVAPTNOT
andAEWG Kol TG peTpnoels. Xpnowwomowbviog tov Adam oav akydpibpo PeAtictomoinong
npocapudlovpe tov puBud pabnong, o omoiog £xel TN 210" o6& oMo Tt povtéda (extdc aua
YPAWOVE SUPOPETIKA GE EVO. GUYKEKPIUEVO), KATA TN SLAPKELD, THG EKTOIdEVONG Yo VO PEATIOOEL T
ovykMon. Katd v petayAdttion opilovpe v cuvAPTNOoN OTMOAELNG GE SLOJIKT GTOVPOEVTPOTIO
(binary crossentropy) 6mov gival pio Ko eTA0y yio epyocieg Svadikng ta&vounomng.

‘Ocov agopd TV 010dtKacio TG eKTAideLoNG EYoLUE EMAEEEL VO, VIOBETNGOVLE TV TEXVIKN TNG
nolomAng emikvpoong (Cross-validation training). Zvykekpiuéva ypnoiuomotovue optouod
avadmimoemy {oov pe Tpia evd TavTdYpova 1 dladtkacio ekmaidevong mepAapfavel T podon
TOPOPETP®V ETAVAKANONG Ommwg To onueio ehéyyov (checkpoint) kot o doywpiopnds emkdpwong
(validation splitting). To onueio eAéyyov €ival owTd TOL XPNGLOTOLOVUE Y1 Va. arobdnKedoovE
T0 HOVTEAO Yo KABe avodimiwon oOmov 1o €yovpe pubuicel va mapakoiovdel TV ondAg
emkvpoong. Emmhéov, anobnkedovpe T1g petpikés g akpifelag, akpifelog enupmong, oTOAELNG
Kol amdAelog enkOpoong ywo. kKabe emoyn (epoch), 6mov ya 6o ta poviéha givar ion pe 8 ektdg
6tov ypnowonoteitar o LIAR ovvodro dedopévav yuo v eknaidevon 6mov to epoch gival ico pe
€KOTO, KO TO OVOTOPLOTOVUE GE YPOPNUATO Y10 TOV EAEYYO TNG AOS0GNG TOV HOVTEAOUL.

54

Institutional Repository - Library & Information Centre - University of Thessaly
03/09/2026 21:59:15 EEST - 216.73.216.250



(Yrnokepdrow 5.5) CNN povréha & amoteréopato

o tov oxomd g ToSvounong Kewévov dnuovpynoape kot eEetdoope 6 HOvTEA
YPNOLUOTOIDOVTOS TO GCLUVEAKTIKG VEVPOVIKA SIKTLO, OOV TPOTOTOU|CULE TIG VIEPTOPUUETPOVS KO
GUVOLAGALE CTPOLOTO KO LETOPANTEG e SOUPOPETIKEG TILES Y10 VO EKTALOEVGOVLE T LOVTELD. Ba
TOPOVCIAGOVUE AOUTOV TG LOVIEAQ TOV YPNCLUOTOMGOLE, TIG TAPAUETPOLS OV OAAGEQUE GTO
KoBéva, T petpikég tovg avd epoch yio kabe avadimAmon kot o TEMKA AmOoTELEGUAT TOV €ivat Ot
amodooels Tovg Khvovtag mpoPAdyels ko ota tpic oOvolo dedopévev. Ztov mivako 5.1
TOPOVGIALOVUE TO HOVTEAD TTOVL Ypnotponomoape poall pe Tig aAlayég mov €ywvav oto kabéva. Ot
ewoveg 5.6 kol 5.7 deiyvouv v ontikomoinon Tov poviédov éva Emg €L ['vopilovpe tog Adym
0AAOYDV OTIG TIWEG €1600MV GTO. GTPOUOTO EVOOUATOONG Y KABe oOVOAO dedouévov ot
poToypapieg Oa glyov maparloyég ot LEYEON KoL GE KATOLEG TULEC TOPOAD QVTA TIG YPNCULOTOLOVLLE
Yo Vo 0OCOVUE Ui YEVIKY 1060 Y10, T0 Tmg potalovv ta poviéda. H eudva 5.8 deiyvel v axpifeia,
akpifelo emkdpmong (Tve TPdTO WO UEPOC), OMMAEL Kol ATOAEIN EXKVPOONS (KaTm ddTEPO
oo puépoc) avdé epoch yia kabe avadimimon yio ta povtéha 1 émg 6 yia eknaidsvon pe 1o Fake
News Corpus cOvoro dedopévav. H ewova 5.9 kot ewova 5.10 deiyvel ta ido otoryeio omhd yio
10 WELFake kot LIAR obOvola dedopévav avtiotoyye. O mivakog 5.2 deiyver ta telkd
amotehéopata yio Tig TpoPréyelg og kabe Dataset.

Models
. Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Variables
Total convolutional layers 1 2 2 4 8 8
Total pooling layers 1 2 2 4 8 8
filters 256 256 512 256 64 256
kernel_size 3] 13,4] 3,4] [2,3,45] |[1,2,34,56,7,8][[1,2,34,5,6,7,8]

[Mivakag 5.1: EmutAéov oTpduata Kot ot TYéES TmV VIEPTApaUETpmV Y10, T ekmaidevon tov CNN poviéhov
éva £0G €61 te 6KOoTo TNV TaSvoUnon KEWEVODL Yo OAa T cUVOAL dedopéEvav
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Ewova 5.6: Tpiodidoratn ontikonoinomn towv poviédov CNN éva émg €61 Méyiotn avdlvon potoypagpiog
TAPEYETOL OTOV GUVOEGLLO
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Ewdva 5.7: Ontwconoinon tov povtélov CNN éva éwg €. Méyiot avdivon epotoypagiog mapiyetot

GTOV GUVOEGUO
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Ewodva 5.8: Akpifela kot axpifeta enkvpoons (mdvo pod) Kot andAglo kot omdAeln entkupmong (Kito
wod) kotd Ty didpkeia g eknaidevong tov poviéhov CNN éva £mg €51 yia Oha ta epoch kot yio Tig Tpelg
avadmimoeic yia 1o Fake News Corpus ohvolo dedopévav. Méyiotn avdivor ewtoypapiog Tapéyetol otov

oUVOEGLO
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Ewova 5.9: Axpifera kot axpifeia enikdpmong (Tdveo pioo) Kot andAEL Kol OTOAEW ETKOPOOoNS (KAT®
wod) kotd v diapkeio g exnaidevong tov poviéhov CNN éva £mg €€ yia 6o Ta epoch kot yio Tig Tpelg
avadimdmoeig yio. to WELFake ctovolo dedopévav. Méyiot avalvon eotoypapiog mapéyetar 6Tov

OUVOEGLO
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Eikova 5.10: Akpifeta ko axpipeto emkdpmong (Tévm o) Kot amdAELD. Kol GTOAELL EXKOPOONG
(kéro pied) kot v ddpketa g ekmaidevong tov poviédov CNN éva éog €€ yio 6Aa Ta epoch kot yia Tig
tpelg avadumimosi yio to LIAR cdvolo dedopévav. Méyiot aviivon emtoypogiog Topéyetal oTtov
oLVOESLO
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Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall
Convolutional Neural Network Fake News Cropus _ WELFake  LIAR | Overall Accuracy | Fake News Cropus WELFake  LIAR | Fake News Cropus WELFake  LIAR | Fake News Cropus WELFake  LIAR
model_1 (Fake News Corpus) Fold 3 72% 51% 61% 61.33% 72% 50% 54% 74% 52% 55% 72% 51% 61%
model_1 (WELFake) Fold 1 6% 62% 63% 57.00% 45% 60% 51% 8% 64% 56% 46% 62% 63%
model_1 {LIAR) Fold 3 54% 53% 67% 58.00% 54% 53% 67% 54% 53% 67% 54% 53% 67%
model_2 (Fake News Corpus) Fold 3 75% 51% 59% 61.67% 75% 47% 55% 75% 52% 55% 75% 51% 59%
model_2 (WELFake) Fold 2 43% 62% 62% 55.67% 43% 61% 54% 43% 62% 56% 43% 62% 62%
model_2 (LIAR) Fold 2 55% 51% 65% 57.00% 54% 51% 64% 54% 52% 64% 55% 51% 65%
model_3 (Fake News Corpus) Fold 2 76% 50% 61% 62.33% 76% 47% 54% 76% 51% 55% 76% 50% 61%
model_3 (WELFake) Fold 1 45% 62% 62% 56.33% 45% 62% 53% 6% 63% 56% 45% 62% 62%
model 3 (LIAR) Fold 3 50% 53% 69% 57.33% 50% 52% 68% 52% 53% 68% 50% 53% 69%
model_4 (Fake News Corpus) Fold 3 70% 51% 60% 60.33% 70% 50% 56% 71% 52% 56% 70% 51% 60%
model_4 (WELFake) Fold 1 42% 61% 62% 55.00% 42% 60% 53% 43% 61% 55% 42% 61% 62%
model_4 (LIAR) Fold 2 58% 49% 66% 57.67% 54% 41% 65% 58% 50% 65% 58% 49% 66%
model_S (Fake News Corpus) Fold 2 77% 52% 54% 61.00% 77% 48% 54% 77% 54% 54% 7% 52% 54%
model_5 (WELFake) Fold 1 45% 60% 62% 55.67% 45% 60% 53% 6% 60% 55% 45% 60% 62%
model_5 (LIAR) Fold 2 54% 53% 66% 57.67% 54% 53% 64% 54% 53% 64% 54% 53% 66%
model_6 (Fake News Corpus) Fold 1 68% 50% 61% 59.67% 67% 3% 54% 68% 52% 54% 68% 50% 61%
model_6 (WELFake) Fold 2 45% 60% 60% 55.00% 44% 59% 54% 6% 60% 54% 45% 60% 60%
model_6 (LIAR) Fold 1 56% 50% 63% 56.33% 49% 38% 60% 56% 58% 60% 56% 50% 63%

[Mivakog 5.2: Avatvtikég akpifeieg yia to poviéda CNN éva émg €€l mov vioromOnkav, tpomoviOnkoy
Kot ypnoponomdnkay yio 1ig TpoPréyelg OAOV TV GUVOL®V dedOUEVOV

Oocwv apopd to poviéha CNN mapoatnpodpe 61t 10 poviého éva €xel TNV peyoAdTePn péom
axpifea pe Ty 58.78%. To poviélo évo Topéyel akoun kal Ty peyaAdtepn Eexmplot axpifeia
v eknaidevon pe 1o WELFake 57% kot 1o LIAR 58% evd yo 1o Fake News Corpus civoro
dedopévav to povtéro Tpia divel Ty peyokvtepn Eeywpiot) akpifela pe Ty 62.33%. Avtidnmto
yiveton axdun to yeyovog Ot Otov yivetor ekmaidevor pe €va GOVOAO dedopévev Kot EmELTa
wpoPreyn oto B0 (aAAG peyordtepng kAipokog) ovvolo, M axpifelo dev Eemepvder 1o 77%
(novtého mévte). Avtd, AopPdvoviag vmoyy O0tt ektdc tov LIAR cuvolov dedopévov pe to
VIOLOITO dVO YiveTon exkmaidevor e déka YIAMAdEG oTOXElD KOl £mELTa YiveTol TPOPAEYT GTa, EKATO
ymddec (Fake News Corpus) kot gpdounvta 600 ymddeg (WELFake), 10 vroohvoro eivar
OYETIKO OVTITPOCMIEVTIKO OAOKAT|POL TOV GLVOAOL SESOUEVOV YIOTE 1] KATAVOUT 0ESOUEVOV KOl TOV
potifov oto vmocvHvoro evBuypoupilovior koAl pe oVTA 6TO TANPEG CLVOAO OedOUEV@OV LIE
AMOTEAECLO TO HOVTEAO Umopel v amoddoel apketd kaid. H mtdon g akpifeiag ota cvvora
dedopévov WELFake kot LIAR vrodnidver 6Tt 10 poviého Pmopel vo Py YEVIKEDETAL KOAG O
oUVOLD Od0OUEVOV LE SLOPOPETIKE YOPAKTNPIOTIKA 1) KOTOVOUEG OESOUEVOV KOl 0UTO v 0QeileTOl
OTNV VAEPTPOGOPLOYT TOV VITOGLVOLOL TOL EKTALOEVTNKE Yot PAETOVIE OO TNV €1KOVa 5.8 OTL 1
andiewn emkOpoong avavetor ovéd epoch. 'Evag dAlog Adyog Ba pmopovoe va givor 01l 670
HOVTELO KOTOYPAOOVTOL YUPOKTNPLOTIKG E101KA Y10 TO GUYKEKPIUEVO GUVOAO OEOOUEVAOV KOl OEV
LLETOPEPOVTAL KAAG GTO VITOAOUTCL.

(YroxkepdAaio 5.6) LSTM povrého & amoteléopata

Oocwv agopd v vevpovikd diktva mov ypnoponotovcav LSTM apyitektovikn emiéEope omd
TIG MO amAoVoTEPES HOPPEG. XToV TivoKa 5.3 Tapovcldlovpe TNV SOUN TOV HOVIEAOL EVM OTIS
ewoveg 5.11, 5.12 mopatnpovue TNV OTEIKOVION TOL HOVTEAOL o€ dV0 Hop@és. Duoikd, mapéyovue
TIG HETPIKEG otV €1kOVaL .13 Yo KaBe cVUVOLO dedopEVOV Kot TeEAKE atov mivako 5.4 BAETovpe TNV
TeAMKN axpifeta.

Models
. Model 7
Variables
Total LSTM layers 1
units 128
Bidirectional Yes
Fully Connected Dense No
Layers

Mivoxag 5.3: EMTAE0v 6Tp@OUOTO KL Ol TIEG TV VIEPTAPOUETP®Y Y10, TNV ekntaidevon tov LSTM
HOVTEAOL e GKOTTO TNV TaSIVOUNON KEWEVOL Y10 OAQ TOL GUVOLD dESOUEVMV
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Ewova 5.11: Tpiodidotatn ontikomoinon tov LSTM povtéhov. Méyiotn avdivorn ewtoypapiog
TOPEYETOL OTOV GUVOEGLLO
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mput_2 mput: | [(None, 1429)]
InputLayer | output: | [(None, 1429)]

A |
embedding 1 | input: (None, 1429)

Embeddmg | output: | (None, 1429, 300)

y
bidirectional(lstm) mput: | (None, 1429, 300}

Bidirectional(LSTM) | output: (None, 256)

|
dropout | mput: | (None, 256)

Dropout | output: | (None, 256)

A J
dense | mput: | (None, 256)

Dense | output: | (None, 1)

Ewova 5.12: Ontikomoinon tov LSTM povtélov

Ewova 5.13: AkpiPeta kot axpifeia enikdpoong (mvo pod) Kot oxdAeio kot andAen enikipoong (Katm
wod) kotd v didpkein g exnaidevong tov LSTM povtélov yia 6ha ta epoch kot yio Tig Tpelg
AVOSUTAMGCELG KOt Yl T TPiot cOVOAL dedopéEVmV. MEYIGTN avAAVOT] OTOYPAPING TOPEXETAL GTOV TUVOEGLO

Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall
Recurrent Neural Network Fake News Cropus _ WELFake  LIAR | Overall Accuracy | Fake News Cropus WELFake  LIAR | Fake News Cropus WELFake  LIAR | Fake News Cropus WELFake  LIAR
model_7 (Fake News Corpus) Fold 3 58% 57% 51% 55.33% 56% 56% 52% 57% 59% 53%. 58% 57% 51%
model_7 (WELFake) Fold 2 53% 60% 61% 58.00% 53% 60% 55% 53% 60% 56% 53% 60% 61%
model_7 (LIAR) Fold 1 54% 53% 65% 57.33% 52% 19% 61% 53% 55% 63% 54% 53% 65%

MMivaxag 5.4: Avaivtikég akpifeteg yia to RNN povtélo mov vionombnke, tpomoviidnke kot
xpnoyomomdnke yio tig TpoPAEwelc OAwV TV GUVOL®Y dedopéEvav

Y10 Topanave omoteAéopota PAEToOVUE TS TO poviédo ov ypnotuorotel LSTM éyet péon
anddoon 56.89% mpdypo mOv pHog EKTANCOEL S1OTL 1 GPYLTEKTOVIKY TOL OiVEL TNV dSLVATOTNT VO
KoTaypapel €SopTioel; HeYOANG eUPEAENG EMTPEMOVING TO VO KOTAVOEL TO SLUEPAOUEVAL.
Ampogtoipactoug poag Ppnke 1o yeyovog 6t 1 ekmaidevon ue to Fake News Corpus ocdvoro
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dedopévov £dmoe ™ yewpotepn akpifelo pe T 55.33% évavtt tov LIAR ocuvvdrov 10 omoio
épyetar devtepo oty akpifeto pe tipn 57.33% n omoia givor modd kovtd og avth tov WELFake
ouvolov 58%. BéPata, oe Oleg Tic TPOPAEWYELS UTOPOVUE VA SOVUE TMOG TO GLYKEKPIUEVO HOVTEAO
YEVIKEVETOL GYEOOV WPETPLO. GTA LIOAOTO GUVOA dedopévav. Towg n dnuovpyia mo mepimiokwv
HOVIEA®V HE  OPOPETIKO  GLVOLAGUO OTPOUATOV H/kol obENon TV TIUOV G€  KATOlEg
VREPTOAPOUETPOVE VO LOG TOPEiYE KOADTEPO, OMOTEAEGHATO OO TA cLYKEKPUEVA. Me oryovpld
UTOPOVUE V. TOVUE OTL deV amoppintovpe o€ kapio mepintmon v apyrrektovikny tov LSTM eite
VTOVOUEVOLLE TIC dUVATOTNTEG TOV, OMAMG 10 VO, £TUYE O TPOTOG OV TPOEMEEEPYOUCTIKOALE TO
oUVOLO OEQOUEVOV GE GLVOVLAGHUO UE TNV oA HOPON T®V CTPOUATOV TOL HOVIEAOL KOl TOV
TEPLOPIOUEVO aplOpd dedopUEV@OV TTOV TEONKAY € EKTOIOELOT VA Lag E6MGE OTE, TO OTOTELECLLOTAL.

(YmoxepdaAaio 5.7) YPprowka povréra & amoteléopata

INo ta vPpdwd poviéha &yxovue vioBetioel TV TEYVIKN TG OUEidpounc Kotevbuveng
(bidirectional) 81611 n koatdotaon Tov povokatevBuvtikod (unidirectional) GRU petadideton
LOVOKATELOLVTIKA amd eUmpdg TPOG Ta TG, Pe GAAD AOYLa, dev umopel va AaPel voyn Vv enppon
tov akdhovBov Aéewmv ko givar gdkoro va ayvonbel m emppon tov mopakdte AéEewv. «To
appidpopo (bidirectional) GRU eivon o maporrayn g povig katevbuveng GRU, tov omoiov n
€€000¢ €apTdTol amd TiG dAELG EMOPACELS TOV KATACTACEMY TPOG TO EUTPOS KOl TTPOG TO. TLO® KOl
étol Avel 1o TpoPfinua e povig katevbuveng GRU, kabiotdvtog v tehkn €060 mo axpipip»
[34]. H ewodva 5.14 [34] deiyver tv apyrtektovikn tov GRU pe augidpoun katebbvvon.

Ewova 5.14: H apyitextovikf evog appidpopov GRU

Onwg Kot pe to Topamdved HovTéAa o Tivakag 5.5 delyvel v anapifunon tov poviéAov kabdg kot
TIG OAAOYEG OTIG METAPANTES anT®Y. TNV €1kdva 5.15 kot 5.16 mapovctdlovtal ol OTTIKOTOGELS
evo oTI¢ ekdvee 5.17, 5.18 kot 5.19 ot petpikéc yio dha to. GuVoAn dedopévmy. Telkd otov mtivaka
5.6 PAémovpe TIG TEMKEC axpifetec.
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Models Model 8 Model 9 Model 10 Model 11 Model 12 Model 13 Model 14 Model 15
Variables
Total convolutional layers 4 2 4 4 2 4 1 2
Total pooling layers 1 2 1 1 1 1 1 1
Total GRU layers 4 2 4 4 2 4 1 2
filters 32 32 32 32 64 64 512 64
kernel_size [3] [3,4] [3] [3] [3] [3] [3] [3,4]
units 32 32 32 32 32 64 512 32
Bidirectional No No No Yes Yes Yes Yes Yes
Fully Connected Dense
Layers Yes Yes Yes Yes Yes Yes No Yes
Learning Rate 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00001

[Mivaxag 5.5: EmumAéov otpdpata Kot ot TIHEG TV VIEPTOPAUETPOV YIOL TNV EKTOIOELGT TOV VPPLIKEOV
LOVTEA®V OKT® £MG SEKATEVTE e OKOTO TNV TASIVOUNGCT) KEWWEVOD Yol OAL TO. GOVOAN SESOUEVOV

Ewova 5.15: Tpiodidotatn onTikonoinon Tov upidkdv HovTEA®Y oKTd £mg dekamévie. Méyiot
avAAVOT] OTOYPAPING TOPEXETAL GTOV GUVOEGLO
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Ewova 5.16: Ontikomoinomn tov vppdikdv HOVIEA®V OKT® £mg dekamévte. MéEylotn avdivon
POTOYPAPIOG TAPEXETOL GTOV GUVOEGLLO

66

Institutional Repository - Library & Information Centre - University of Thessaly
03/09/2026 21:59:15 EEST - 216.73.216.250


https://drive.google.com/file/d/1CcoqSakejVmS6v7UcTIjluGY5LXkF6qn/view?usp=sharing

Ewodva 5.17: Axpifeia ko axpifeia emkdpwong (Tve uod) Kol amdAE Kol 0mdAEL ETKOPOONG (KATO
WG0) KT TV SIGPKEIR TNG EKTOIdEVONG TV VPPISIKOV HOVIEAMY OKTM £0G deKamEVTE Yo OAa. Ta. epoch Kot
v Tig Tpelg avodimhmoelg yio, to Fake News Corpus chvoro dedopsvmv. Méyiotn avaivuon otoypoeiog

TAPEYETOL OTOV SUVOEGLIO
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Ewova 5.18: AxpiBeta ko axpifeia enkdpoong (mdveo pod) Kot oxdAelo kot andAE entkipoong (Katm
Wod) Kotd TV SAPKELD TG EKTOIBEVLONG TV VPPOIKOV HOVIEA®V OKTG £mg deKamévTe yia OA0 Ta epoch kat
v tig tpelg avaduimoels yio 1o WELFake covodo dedopévaov. Méyiotn avdlvon eotoypapiog mapéyetal

GTOV GUVOEGLLO
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Ewodva 5.19: Axpipeia ko axpifeia emkdpwons (Tave uod) Kol amdAE Kol 0T®OAELN ETKOPOONG (KATO
H60) KOTh TNV SIGPKELR TNG EKTOIBEVONG TV VPPIIIKOV HOVIEA®MY OKTM £0G dEKOTEVTE Yo OAa. Ta epoch kot
v Tig Tpelg avoadimhmoelg yio, to LIAR odvolo dedopévmv. Méyiotn avalvuon eotoypoaeiog mapéyetol 6Tov

oVVOEGUO

Model Datasets Accuracy Datasets f1-Score Datasets Precision Datasets Recall
Hybrid Convolutional Neural Network & Gated Recurrent Unit Fake News Cropus _ WELFake LIAR | Overall Accuracy | Fake News Cropus WELFake  LIAR | Fake News Cropus WELFake  LIAR | Fake News Cropus WELFake  LIAR
model_8 (Fake News Corpus) Fold 3 81% 52% 56% 63.00% 81% 43% 56% 82% 59% 56% 81% 52% 56%
model_8 (WELFake) Fold 1 54% 62% 60% 58.67% 54% 62% 55% 56% 62% 55% 54% 62% 60%
model_8 (LIAR) Fold 1 56% 48% 62% 55.33% 55% 43% 58% 56% 48% 59% 56% 48% 62%
model_9 (Fake News Corpus) Fold 1 78% 54% 61% 64.33% 78% 53% 52% 78% 55% 54% 78% 54% 61%
model_9 (WELFake) Fold 2 47% 58% 61% 55.33% 47% 58% 56% 46% 59% 56% 47% 58% 61%
model 9 (LIAR) Fold 3 44% 51% 67% 54.00% 30% 36% 65% 40% 49% 65% 44% 51% 67%
model_10 (Fake News Corpus) Fold 3 52% 53% 43% 49.33% 6% 50% 40% 48% 54% 54% 52% 53% 43%
model_10 (WELFake) Fold 3 52% 51% 57% 53.33% 8% 47% 55% 49% 53% 54% 52% 51% 57%
model_10 (LIAR) 50% 53% 57% 53.33% 50% 53% 58% 51% 53% 59% 50% 53% 57%
model_11 (Fake News Corpus) Fold 2 79% 52% 55% 62.00% 79% 49% 54% 79% 54% 53% 79% 52% 55%
model_11 (WELFake) Fold 3 47% 57% 58% 54.00% 47% 57% 55% 48% 57% 55% 47% 57% 58%
model_11 (LIAR) Fold 1 56% 49% 61% 55.33% 50% 38% 62% 56% 50% 62% 56% 49% 61%
model_12 (Fake News Corpus) Fold 1 83% 53% 60% 65.33% 83% 47% 54% 84% 57% 54% 83% 53% 60%
model_12 (WELFake) Fold 1 47% 61% 59% 55.67% 6% 60% 55% 49% 62% 54% 47% 61% 59%
model_12 (LIAR) Fold 1 45% 50% 66% 53.67% 29% 35% 62% 42% 34% 64% 45% 50% 66%
model_13 (Fake News Corpus) Fold 3 77% 51% 59% 62.33% 77% 49% 55% 77% 52% 54% 77% 51% 59%
model_13 (WELFake) Fold 1 55% 56% 56% 55.67% 54% 55% 55% 54% 56% 54% 55% 56% 56%
model_13 (LIAR) Fold 3 45% 51% 63% 53.00% 28% 35% 49% 20% 26% 40% 45% 51% 63%
model_14 (Fake News Corpus) Fold 1 81% 53% 61% 65.00% 81% 50% 54% 81% 56% 55% 81% 53% 61%
model_14 (WELFake) Fold 1 45% 61% 62% 56.00% 44% 60% 53% 46% 61% 56% 45% 61% 62%
model_14 (LIAR) Fold 2 56% 49% 65% 56.67% 51% 38% 64% 56% 49% 64% 56% 49% 65%
model_15 (Fake News Corpus) Fold 3 83% 51% 57% 63.67% 83% 6% 54% 83% 52% 53% 83% 51% 57%
model_15 (WELFake) Fold 3 50% 52% 52% 51.33% 50% 52% 53% 50% 52% 54% 50% 52% 52%
model_15 (LIAR) Fold 3 45% 51% 63% 53.00% 28% 35% 49% 20% 26% 40% 45% 51% 63%

[Mivaxag 5.6: Avaivtikég axpifeteg yio to LPPWOKA LOVTELN OKT® £MG SEKATEVTE TOL LAOTOMONKAY,
eKToUdEVTNKOY Kot ¥pNoomomfnkay yio g TpoPréyels OAOV TV GUVOL®V ded0UEVOY

YTOV TOPATOVE TIVOKO TOPOTNPOVLE AOITOV OTL TNV PEYOADTEPN oKpifela TNV £0WGE TO LOVTELO
dexotéooepa pe péorn axpifeia 59.22%. Ta yepdtepa amoteléonata avapeso 6To OKT® LOVTELD
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mov e€eTdonKay Ta Edmae To PHovtélo déka e péon akpifeia 52%. [Mapdia avTd TOpATNPOVUE TOS
ue eaipeon 1o poviédo déka N ekmaidevon dhwv Twv poviéhmv pe 1o Fake News Corpus chvolo
osdouévav pog dlvel Tic peyaivtepeg akpifeleg pe 65.33% wg v peyaAdTePN TPOEPYOLEVT OO TO
povtédo dddeka. H ekmaidevon pe to 1610 chvoro divel v peyaivtepn axpifeia 0tav mpofAénet 1o
10 oAAG peyoldtepo chvoro aAG ducokoieveTan otV yevikevon kabdg ol akpifeleg peidvovral
npoPAémovtag oty vrdioma civora. Avto BEPata mapatnpeitar eEicov cuyvd Kol otV ekmaidevon
Kol TV O00 GAAOV OUVOA®V KOTOANYOVIOG OTO OULUTEPACHO OTL TO HOVTEAX 10MG Ogv
npooapprolovial KoAd 6To XOpaKTNPIOTIKG Tov cLvOlwv dedopévav. I'U avtd Ba pmopovoe va
€vBvVETAL KO O QOPENG TNG VIEPTPOCHPUOYT, OV KOl OTIS UETPIKEG TopaTnpeiton OTL 1| OATOAEL
emKOpOonNg ovvnbmg petdvetor avé epoch kol yi kdbe ovadimlwon. Evag dAlog Adyog Oa
Umopovoe Vo, ival ol S1opopEc TV GVVOAMY dedouévev. AnAadn|, kabe cuvolo dedouévov pmopel
Vo EYEl LOVOSIKG YOPOKTNPIOTIKA, OTtmg Ae&ihdylo kot katavoun Oepdtov. Edv avtd ta povtéa
TPOGUPUOLOVTOL  OTO.  YOPOKTNPIOTIKE TOL oLVOAOL dgdopévev  exmaidevong, Wmopel  va
OVOKOAEDOVTOL VO TPOGOPUOGTOVV OTA JLOPOPETIKA LOTIPo KOl YOPUKINPIOTIKG TOV LTOAOUT®V
oVVOAWDV OEdOUEVDV.

KE®AAAIO 6 Xvumepaopota
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Y10 TEMKO KEPAAAIO AVTNC TNG TEPIEKTIKNG dtaTpiPnc, exvape to €pyo g evOvAdKkmong Tov
TOADTAEVP®V  SLUCTACEDY TMOV EPELVNTIKOV WOC Tpoomafeldv, ol omoieg apiepodnkov ctov
MEPIMAOKO TOWED TNG OVixveLONG WELODV EWONCEWV HECH TNG YPNONG MG TOKIAING LOVTEA®V
uNYavikng péonong. Avtd ta povtéda, mov Kopaivovtal and to KAacstkd topadeiypato tov Logistic
Regression, tov Passive Aggressive Classifier, tov Random Forest, twv Decision Trees, tov
Multinomial Naive Bayse kot tov Support Vector Machines £mg to mo cOyypovo Kot
dopoporomuévo BERT, FastText, kabdg ko apyrrektovikég vevpovikav diktvav émmg CNN,
LSTM kot ot vBpidkég maparrayéc CNN+GRU, €xovv vnoPindel og ekmaidevon kot ooAAGTIKN
aloloynon, kabepion amd T omoieg efetaletan  aveEaptnTo  EVTOg TV Oplov  T®V
TpoeneepYaoUEVOV cLUVOA®Y dedopuévav. To TAN00g TV GLVOAW®Y dedOUEVMV, TOV TEPIAAUPAVEL TO,
Fake News Corpus, WELFake kot LIAR énouéov xabopiotikd polo otnv €pgvva pog. Eivon
OTUOVTIKG €TEWN] KOADTTOUV OlOPOPETIKOVC TOTOVG TEPLEYOUEVOD TOV GYeTIlOVTOL UE WEVTIKESG
€101 0E1G Kol amoTéAesav TN fdon yio TV avaAvor| Hog.

Katd 1 dbpkela Tov HeTpioe®mv TG amdd0omng Tov KA LovtéAov, speavifeTat £vo eVOLopEpoV
potifo, 6mov ovtd ta povtéha, Otav vmoPfdAlovial o epyacies mpdPAeync, exdnimdvovv (Tig
TEPIOGOTEPES POPEG) TO. LYNAOTEPO TOCOOTE AKPIPEING OTAV AGYOAOVVTOL LE TO GUVOAO OESOUEVOV
070 OToi0 eKMOdEVTNKAV Opyikd. QoTdc0, Kabhg aviipetonilovy TV TPOKANGT TG YeEVIKELoNS OF
oOvoAn dedopévav avtifetng mpogdevong, yiveton epeovig o otafepn peioon g akpifetag. ‘Evag
TOPAYOVTOG OV TIOTEVOVUE OTL Emoite KaBoploTikd POAO oIV SVCKOAIN TNG YEVIKELONG TMOV
HOVTEL®V gival 0 TEPLOPIGHEVOS aplOudg detyudtomv Tov vIToPARONKAY Yo TNV ekmaidevon. AvTog o
TePLopopds e xpnomng oéka yaadwv (10.000) deryudrov yo. ta obvora dedopéveov Fake News
Corpus ka1 WELFake Loyw meplopiopévng vwoAoyiotikig dhvoung ftav Katt mov erlodo&ovpe
0T0 UEAAOV va pmop€covpe vo aviipetoniocovpe. H @bon avtod tov mpoPApatog g yevikevong
pog kaiel vo diepevvnoovpe PabBotepa TV TPOEAELON TOV, OAVOPEPOVTOG UEPIKOVEC OKOUN
napayoviec. H mpokatdAnyn tov 0edouévav, Ol TEPIMAOKES OMOYPDOCEIS TNG TPOCUPLOYNG TOL
Topéo Kol 1 €MAOYN NG JdKaGiog He TNV omoio TPOEMECEPYUSTNKAUE TO GOVOAX OESOUEVAOV
épyovial 6To TPOCKNVIO Yo oToYacpo. Kabdg eppabiovoous oto 1L onuaivovv ta gupiuatd Log,
gtvol onpovtikd va e€eTdoovpe TG Bo PTopovGaY VA EPUPULOCTOVV GE TPAYHOTIKES KATAOTACEL
OTOV EVTOMICUO WeLTIKoOV ednoewv. [Ipémel vo avapotnBovpue €dv avtd T0 OTOTEAEGUATO £YOVV
onuacio mtépa amd v Epeuva pog. Kottdlovrag 1o péAdov, éxovpe pepikcég TOANTIUEG TPOTAGELS Yo
€PELVO, YO TNV OVTYUETMMTIOT TOV TOAVTAOKOV (NTANATOG TNG EPAPUOYNG LOVTEA®V OE SLOPOPETIKG
obvola dedouévmv. Avtég ot 10éeg meptapuPdvouy T dokiun véov pedodwv, T SoKIU HOVTEA®Y
VELPOVIKOV SIKTOOV e To cOvOeTa 1| anhd otpduata, T dokiun moAlamiomv ekdoydv tov LSTM
HOVTEAOL Kot TNV €EETOOT TOV TAEOVEKTNUATWV TOV GLUVOLOAGHOD OOPOP®Y TPOGEYYICEDY OTMG Ol
uébodot cuvorov (ensemble methods) kot n petapopd uabnong (transfer learning).

Avt 1 datpPn vroypappiletl v mePImAOKN QUGN TOV EVIOTIGUOL YELODV E101GE®V KaBMDG dev
TPOKELTOL Y10 KATL okAOVNTO. H Topaywyn edncemv 610 anepltdpioto maykOGHO 16TO OmOTEAEL pa
adldkomn kot ToAOmAevpn Agrtovpyio. AVTOC 0 TOAAATAACIOOUOG TMV €WONCEMV E€Yel avEnoet
ONUOVTIKG TNV TOALTAOKOTNTO TOoL Aeflhoyiov Kot TV wowKilopoppic Ttov Oegpdtov  mov
koAvTtovtal. H tepdotio avt £€KTaom Tov JadikTOOL TOPEYEL €va. aveEAVIANTO PETEPTOPLO
oLVOLAGUOV AEEEMV Kol YAMGOIKOV EKQPACE®MV, KAVOVTUG 0OVUVOTOV Yo To GIIUEPIVE dedopEVH VO
amofnkevtovy Ge €va  HEUOVOUEVO KEVTIPO Ogdopévev, vo vmoctolv  emeepyacio Kot Vol
TPoPodotNHovV G £va LovTELD Yia ekmaidevot. Me v cuvéyela TG texvoroyikng eEEMENC avtod Oa
glval Kamola pLépa Vo TEPAGTIO EMTEVYLLO Y10 TV OVOPOTOTNTA GALL TAVTO VILAPYOVY OVIGVYIES Yia.
Toyov KvdHvovs. Iloapdha ovtd ot ONUOGLOYPAMOL KOl Ol OMUIOVPYOl TEPEYOUEVOD KOAOVVTOL
OLVEXDG VO XPTCLLOTOWCOVY AMOTEAEGUATIKA TN YAMGGA Yo va Tpafnovv TNV TPocoyn ToL Kowvov
TOVG, VO LETOQEPOLY akpiPelg mAnpopopieg kol vo mpoceAkdcovy avayvdoteg N Beatég. Avti n
YAOOGIKY TOWKIAOUOPPio, TEPAOUPAVEL TN ¥pNon S10POpPOV GTLUA YPAPNS, TOVOV KOl TEXVIKOV Yo
v e£UTNPETNOT SPOPETIKAOV AKPOOTIPIMV KO TN HETAGOCT TOV EMIIWKOUEVOL UNVOLOTOC.

Emumiéov, n moykocpa gpPéreto tov Atadiktoov Onuovpyel Eva oxeddv ameplopioTo PAGHO
Oepdtov yio e€epedvnon. Evd ol mapadoclokéc katnyopieg €0ncemv, OT®MG 0 aOANTIOUOS, 1
owovopio Kot 1 moMTikn, gfokolovbovv va mapapévovv ctabepoi, cuvodehovial TOpa 0o
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aVOOVOUEVOVS TOUELG TOV KOADTTTOUV QAGHOTO TNG TEYVOAOYIOG Kol TV KOWOVIK®V Tdoemv. Kabdg
ovveyilovpe va {odue og Evav OA0 Kol 7o dLaoLVOEDEUEVO KOG, TO ToTio €0ce®V Bo cuveyioet
va enekteivetal. Avtd onpaiver 6tL Bo Tpokvyovy véa NTHaTA Kol 16Topieg, GLUPAALovVTOG 6T
OLPKMG aLEAVOLEVT] TOATAOKOTNTO TOL AeEIAOYIOL TV EWONCEMV Kol 6TV TOKIA TV DepdTmv
OV KOAVTTOVTOL.
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