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Ta mpoavagepbévia épya uAorroiribnkav aro mAaioio TS MpdokAnong e kwdikd 031 ue ritAo «APAZH
STPATHIIKHZ ANATITY=HX EPEYNHTIKQON KAl TEXNOAOIIKQN @OPEQN», Tou xpnuarodoreiral arrd 1o
Emixeipnoiakd lMpoypaupa «Avraywviotikérnra, Emixeipnuatikérnra kai Kaivoropia», EXTIA 2014-2020 EZTTA
2014-2020, pe 0 ouyxpnuarodornan s EAAGdacg kai tng Eupwrraikng Evwons (Eupwrraiké Taueio
MMepipepeiakng Avamruéng). AvaAutika: "YmoAoyioTikés ETIOTAES Kal TexvoAoyies Asdopévwy, lMepiexouévou Kai
AMMnAemidpaons” (MIS 5002437) ue 3 utroépya: Ymoépyo 1 «Awooikés TexvoAoyies AvaAuang lNepiexouévou Kai
AMnAemidpaong», Ymoépyo 2 « TexvoAoyiec AvaAuong lMepiexouévou arov MoAimioud», Ymoépyo 3 « MEAA:
MeydAa Aedouéva — MpokAnaoeis, MéBodor kai Texvikés AmrodorTikrs Aiaxeipions» kai “Kaivotouog epappoyr Tou
BrounxavikoU d1adikTuou Twv Tpayudtwy o€ eupur) mepiBdAdovra” (MIS 5002434) ue Ymoépyo 1: “Kaivoréuog
gpappoyn Tou Brounxavikol d1adIKTUoU Twv TPayuAaTwy o€ eupun tepiBdAiovra’
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YtoSoun PHONY

. AutopaTtoTolel 000 YIveTal Th dladikaaoia SnULovpylog
TWV OUVOAWYV SESOUEVWV

. Mapayet silver-standard cOvoAa: ground truth
annotations pe 8opufo
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KOAUTITOUV OAa Ta features tnc BiPAoypadiac!
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Features AV1XVEUONG

. MMANBoc¢ kat totkiAla features

. Kamota cuvoAa S£SoUEVWY TIEPLEXOVY TUNMA, EVA £1860G
N eAA\th features
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Tuvduadlel dedopeva amo to Twitter kat fact-checking
UTINPEOCLEC

Anplouvpyla supetnplov Tweets
incremental inverted index
Fake News Collection and Analysis

ue Baon kpttnpla xpnotn (Tumog idnong, XPoVikr Tiepiodog,
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Tweet Index Creation 31';

Steam | | TweetURL |

Fiter | > Extractor ‘
! y
Tweet | ide
Broadener €| g:::‘:e:
Tweet Index: word K tweet i
Tweet Broadening: Proprocessing
. Kelpevo tweet + petadedopéva + web dedopéva mouv mepidapavovrat oto tweet ‘ ﬁ
weel
Tweet URL Extractor + URL Content Fetcher Lﬁ i
Ta broadened tweets sivat avtikeipeva Ttov teptAapavouy ‘ e |
Ta original media Tou tweet: (created at, entities, extended v, favorite count, favorited, ‘ I‘
filter level,id, id str, is quote status, lang, possibly sensitive, retweet count, retweeted, inverted Tweet | ¢
source, text, timestamp ms) index 1 |

€va eriumAéov miedio: (broadened text), tou epAapBAVEL TO KEIPEVO TWV CUVSECUWY OF
AAAEG LlOTOOEAISEG OL OTTOIEC TIEPIKAEIOVTAL OTO tweet



Example Tweet Y
Broadening o e
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Tweet
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Tweet: “Impressive

anticancer action on two

Ca nn a b | S Su bSta n Ces Alo bpaotkég ougieg Nou NepiExovIal oTo GUTG T kKavvaPng (and énou, petaly ahhwy,
https://t.CO/YG LX59 U 1 m5 I'IpOép)(EIC’]I n pa’plxoudvo Kf:ll o xaoic), épepav Evru:‘lmclux{'z GVIIKC’lpKI\’HKé {JI‘IOI?)\E’O}.IUIG‘ [
httDS://t.CO/lgadVJ R7 H b « neipapatelwa, drav ouvbudotnkav pe napadooiakn akuvobepaneia. Eival n npdn gopd nou

Sianiotwvetal kAT TEToIo.

* M rl Koq Tou tweet 0 bJ eCt T[p v Eniothpoveg tou Mavemaotnpiou Zev Tloptl tou Aovbivou, e emkepalig tov Spa Moudi Alou, nou
1O b roa d enin g & 3299 Ch ars £kavav tn axetikn dnpoaieuon otnv emiotnpovikh emBecpnon Molecular Cancer Therapeutics,

£Kavav NEIPAPATA PE NOVTIKIA MOU £iXav KApKIVIKOUG OyKoug otov eyképalo.

. Mnkog Tou tweet object peta
TO b roa d en | n g & 4708 Ch ars O1 epeuvntég Hokipacav oTo EpyacTnpIo T XNPIKES OUdieg Tng kavvapng

tetpaibpokavvafidéin kar kavvafidiéhn eite péveg toug, eite oe Sidpopoug auvbuacpoug pe

oupfauxéc Bepaneies. Ta napdpata é6eifav 6u o1 Slo autéc oudieg, padi pe akuvoBepaneia,

NETUXaV va «pPeEVAPOUVYS A Kal ouclaoukd va eapavioouy toug dykoug ota neipapatdiwa.


https://t.co/YGLx59U1m5
https://t.co/19advJR7Hb
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Example Fake News
Collection and Analysis

ETUAEYOULE TN XPOVIKH TtiEPLod0 2017
H tnyn poc sivat ta EllinikaHoaxes
ETiiAEyoupe Tov TuTto “Fabrication”

. O Website Scraper kavel To scraping
Twv apbpwv amo ta EllinikaHoaxes
KOl ATTOONKEVEL TOV TITAO KAl TO
KEILEVO O€ pia MongoDB.
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Example fake news
1d=215

TitAog: ”Can cannabis cure cancer?”

O Original Fake News Extractor avaAvel To keipevo (NLP) kat Bpiokel TG tnyEg Tng €idnong
(instances) kat amoBnkevel To HTML TteplexOUEVO TOUG O€ piat MongoDB:

1. ”A cannabis protocol for the treatment of cancer”: https://archive.fo/8KdYc
2. "How cannabis cures cancer”: https://archive.fo/XpgEc

3. ”Medical Cannabis: How It Cures Cancer, Children’s Epilepsy, And Not Only”:
https://archive.fo/vQ1lub

4. ”Cannabis oil and cancer”: https://archive.fo/YtWO2

5.”Ambrosia eliquids electronic cigarette replenishment fluid with CBD - Cannabis vapor has
health benefits”: https://archive.fo/W8yJZ

O FN Keyword Extractor To TiepleXOUEVO TwV instances kat eEAYEL AVTITIPOCWTTEUTIKEG AEEEIG-
KAELS1a Xpnotuomolwvtag to TF-IDF: cannabinoid, cancer, cannab, marijuana, treatment,
thc, cell, receptor, hemp, simpson, rick, oil, oleum, plant, solvent, ambrosia, cannabidiol,
liquid, extract.
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https://archive.fo/8KdYc
https://archive.fo/XpqEc
https://archive.fo/vQ1ub
https://archive.fo/YtWO2
https://archive.fo/W8yJZ
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TF*IDF Keyword extraction

TF:
LETPAEL TN CUXVOTNTA TNV EUPAVIONG ULag AEENG Og Eva KEIPEVO

avaAoya PE To HEYEOOC ToU KELLEVOU slval TILOAVO pia AEEN va
gudavideTal Lo TIOAL 0Ta PEYaAa KOl AlYOTEPO OTA UIKPA KEILEVA

IDF:
UETPAEL TTOCO ONMOAVTLKI Elval pLo AEEN

[\]

AapBavel uTtoP Ly To TTOCO OTIAVLA ELVAL AUTH N AEEN
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TF*IDF Keyword

Mo kabe Ae&n w: W, = TF*IDF

To IDF tvat UPNAOTEPO OTIC AEEELC
TTOU E£LVAL TILO OTIAVIEG

(mobilegeddon), evw 660 pLkpOTEPNE

N CUXVOTNTA EVOG OPOU TOOO TILO
LLLKPO £lval kat to IDF.

extraction

TFw;)=
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(Number of times term w appears in a document)

(Total number of terms w in the document)

Total number of documents

lOgNumber of documents with term w in it

Term of Interest

Number of Documents
Containing that Term

Total Docs / Docs
Containing Terms

IDF Values for These
Terms

boat
mobile
mobilegeddon

100,000,000
1,000,000
100,000
1,000

1

100]
1,000
100,000

=
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Napadeiypa TF*IDF

OéAw va e€ayw Ta top-5 keywords amo pia eidnon.
TuvoAlka Stab€tw 10,000,000 Kelpeva EIONCEWY 0T CUAAOYT] HOU.

Ma kabes 0po Tou Kelpévou Tou €etalw, urtoAoyilw to (TF*IDF) Tou 6pou.

To Kelpevo TNG idnong sivat 100 A£EewV Kat TIEPLEXEL TOV OPO «YATA» 12 POPES, ETTOUEVWE
TF_,,=12/100=0.12

Eav aro ta 10,000,000 keipeva 16nocwyv, ta 300,000 TtepAapBavouy Tov 0po «yata», TOTE
IDF_,, = log (10,000,000/300,000) = 1.52

W, = (TF_ * IDF_,) =0.12 * 1.52 = 0.182
Ta top-5 keywords givat auTd pe ta mevte peyaiutepa W scores.

[\]
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Example Fake News

¥

[ ] [ ]
Collection and Analys1is i
Formulation
H povada Query Formulation -»| Query Execution
uTtoAoYI{el TOV aPLOUO TWV OPWYV TIOU TIPETIEL VA TIEPLEXEL TO ——
query M n \
ouvduadlel TIG top-n AEEeIG-KAELSIA e TOV TeEAeoT AND Frﬁ:ﬁﬁn
ouvduadel Ta queries Tou Kabe instance e Tov TEAEOTN T

OR

H povada Query Execution Tpexel To query oto Solr inverted
index Twv broadened tweets kal amodnkevel Ta tweets Tou
amoTeAEopaTog o€ MongoDB.

To mapamavw query emectpee 652 broadened tweets
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Asilypa amo Ta 652 tweets

Cannabis: A miraculous banned anti-cancer drug https://t.co/Fwv4jsO8x2

Impressive anticancer action on two cannabis substances
https://t.co/YGLx59U1m5https://t.co/19advJRTHb”

“The healing value of cannabis - A testimony https://t.co/vbWbnq6TNp”

“Wake Up: The Healing Value of Cannabis - A Testimony: The Other Side ... Read More. Wake Up...
https://t.co/uztSU8dAqC”

“VIDEO Greek #patients talk publicly about how they beat death with #oil #hemp. By #Andreas-
Roumeliotis ... https://t.co/eLUN7cjvlQ”

“Medical Cannabis: How It Cures Cancer, Children’s Epilepsy, and not only https://t.co/bZFXnicBeJ”

“It’s the most effective herbal blend for cancer. https://t.co/k6vLpws20A EMEDI’s Herbal Cancer Blend
https://t.co/Qdtb0C9JN2”

=
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Example network o. © O
propagation N N

'EVag XproTng KAvel retweet TEEPLEXOUEVO TIOU EXOUV , .'3
TIOOTAPEL £VAS 1] TIEPLOCOTEPOL XPHOTEC TTOU AKOAOUDEL. ‘ 10

Ma kaOe retweet: ‘7 ‘9

. Bplokoupe molog followee €xet Snupoaotevosl To tweet vwpitepa . i
Kat avtiotolyi(oupe To retweet og auTo. A S PRI AP S SR -

1 r r r ) ' 5 - * -t . Ch " % . ".. * . ' . .- T .

- Eav autol ot followees eival teploocotepol TOTE avTioTolXi(oupe & e I et el
TO retweet: T (SR eo T

I3 1] 1 I : * ‘ ] * . .. T . ." * & L .o L .o * * :

Y€ OAEG AUTECG TIG SNLOCIEVOELG N R TR e e Tt :

T TNV TIO TIPOOPATN ATIO AUTEC 1 SRR e N IR ¢

: " . . * . . * . * . . . - 'l L :

TNV TTILo SNUOPIAN ATIO AUTEC P I -
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Dataset structure

fakenews_stories: ieptAapBavet Tic Peudeic 16M0ELC.

fakenews_texts: mepAapBavel Ta KelPEVO TWV EISNOEWY OE XWPLOTA APXELD KELLEVOU.
Kabe apyxelo €xel éva instance.

fakenews_search_results: mepihappavel mAnpodopleg yia tn dnptouvpyla tou dataset.

fakenews_tweets: mtepihapBavel ta broadened tweets eidnon oe xwplota JSON Lines
apxela.

fakenews_user_network: mepiAapudavel To SikTUO TwV XPNOTWVY, SNAASH TIG OXETELG
follower-followee, yia 0cou¢ cuppeteixav oth dtadoon pLag 1d6nong.

fakenews_propagation_graphs: nepihapBavel tn diddoon tng kabe eidnong avaioya
LE TN OTPATNYLKA avTioTolXlong. MNepthapBavet va ypado d1adoons avd Ypauun.

=



SAMPLE GREEK Dataset

EAANVIKQ tweets aro lavouapto 2016 £wc AttpiAto 2018

Weudeic e1droeig amo EllinikaHoaxes pe tomo “fake news”
amo lavouapto 2016 £wg AttpiAo 2018

19

Number of tweets in Tweet Index 238,685,450
Number of unique users in Tweet Index 1,381,799
Number of external links in Tweet Index | 57,264,673

Number of terms in Tweet Index 09,237,157

Size of Tweet Index 126.6 GB
Fake News Stories 677
URLs of Fake News 2,835
Tweets propagating Fake News 381,350
Unique Users propagating Fake News 21,223
Propagation Trees of Fake News 322,265
Fake News Stories that did not propagate 68
Avg. tweets per Fake News 562.58
Max. tweets per Fake News 27,072
Min. tweets per Fake News 0
Median tweets per Fake News 38

[\]
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A€1i1oAoynon sample Greek
dataset

silver-standard datasets § -
average precision 77,56% é o
19 fake news (54%) Ttétuxav precision >90% 04
Al
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