Marictepcbka po6oTta - HaYKMA - @akynbTeT iHpopmaTuku - CneuianbHictb 121

3acTtocyBaHHA meTtopais Data Mining gns
aHani3sy noBigoMJieHb Y couiasZIbHUX MepeXXaXx 3
MeTOolo BUsIBNIeHHS deunkiB Ta aesiHopmauil

BukoHana: XXueiubka €nnsaseta OnekciiBHa YHiBepcuTeT: HauioHanbHUN yHiBepcutet «Kneeo-
HaykoBui1 kepiBHUK: Oneupkun Onekcin BiTaninosuy, K.¢.- MorunsiHCcbka akagemis»
M.H., AOLEHT Pik 3axucTy: 2026
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AKTyanbHICTb Ta MeTa 4O0CNIg)XEeHHS

Yomy ue Baxnmeo?

[esiHbopmaLisa y coljianbHNX Mepexax — Le He
"MPOCTO HOBUHKN": GENKN MatoTb BEIMKUIN BMSIMB Ha
CyCniNbCTBO Ta B TOMY YUC/i Ha HaLiOHanbHy
6e3neky. JocnigxeHHsa "The spread of true and false
news online" (Science, 2018) BusiBuno, Wo Genkosi
HOBWMHU y Twitter nowmptoroTbed y 6 pasiB WBMALe 3a
npasguBi Ta oxonntotoTb Y 100 pasis GinbLly
ayouTopito. Py4HUI GaKTYeKiHr He BCTUrae 3a Taknum
TEMMOM - MOTPIGHI aBTOMaTU30BaHi CUCTEMU
BUSIBNIEHHS.

Mpo6Gin y nitepatypi

BinbLWicTb JOCNIAXEHb NOPIBHIOKOTL METOAM Y PI3HUX
yMoOBax - 06'€KTUBHE 3iCTaBMEHHS HEMOXJINBE.
CncTeMaTMyYHOro NOpPIBHAHHS YOTUPbLOX Mapagnrm Ha
€QMHOMY faTaceTi A0oCi He NPOoBOANIOCS.

(i) Merta poboTu
MpoBecT NopiBHANbHE

eKcrnepuMeHTanbHe JOCioKEHHS

edeKTUBHOCTI HOTUPbOX

napagurMm MallMHHOro HaB4aHHsA

y 3afavi BUSIBNEHHS
aesiHpopmallii y

BHYTPILHbOAOMEHHOMY Ta
MiDKOOMEHHOMY CLieHapisiX, a
TaKoX PO3pOo6UTM NPOrpamMHUn

npoToTUN CUCTEMU.
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YoTupu napagurmm MmalilMHHOro HaB4YaHHS
Y po60oTi NOPIBHAHO YOTUPU NPUHLMNOBO Pi3HI NiAXOAW 00 aBTOMAaTM30BaHOrO BUABMEHHS Ae3iHdopMallii:

E E

CtaTucTYHMM NigXxip, HenpomepexxeBum nigxin,

Naive Bayes (Complement) 3 pyyHoto iHXeHepieto o3Hak: TF-IDF, DistiiBERT — meHLwwa, wBnpwa Ta neriia Bepcis MOBHOI MoAerni
14 emouinHnx o3Hak (NRC Emolex), 8 cTURiCTUYHMX Ta BERT 3 66 mMnH napameTpis.

PUTOPUYHNX MapKepiB, 23 couianbHi 03HakK nNpodinis Ta

MOLLUMPEHHS.

E E

FpadoBum nipxip, LLM-nigxig,
GraphSAGE ta GIN — mopentotoTb Kackaf, NoLWMPEHHS HOBUHU Y Mogeni cimencTtsa Claude (Haiku, Sonnet, Opus) y pexumax
Twitter Ak opieHTOBaHWM rpad (cTaTTi - TBITM - zero-shot Ta few-shot, 6e3 TpeHyBanbHOro etany.

peTBiTW/BignoBiai) 3 MiniLM-em6eanHramm po3mipHicTio 384.
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ApxiTekTypa nportoTuny

BACKENI
—»

SQLite

30BHINHI

/ Claude CLI
spawn | e HTTPS »| Anthropic APT
/ (subprocess)
4

KJAIEHT

»| FRONTEND |y am
React + TypeScript AR | verify claims »| Google Fact Check
~search posts »| Bluesky + Mastodon

ML SERVER

REST API Knacwui Moneai 1+ GPUTH)

Naive Bayes |«

Heipomepexesi
< /—b DiSUIBERT |4 <
e
ngrok tunnel Google Drive
Tpadosi wepesi Models Storage

Frontend (React + TypeScript) —
iHTepdenc kopmuctysaya

Backend (FastAPI + SQLite) —
LleHTpanbHUIM BY30/ CUCTEMMU: Banigauis
3anuTiB, KOOPANHALLA MiXK KOMNOHEHTaMMU,
iHTerpauisi 3 30BHiLLUHIMK cepBicamu

ML Server (Flask + Google Colab) —
TpeHyBaHHsA mogenen (NB, DistilBERT,
GraphSAGE, GIN), isonboBaHui Big,
backend onsa o64yncnoBanbHO-BaXXKUX
3agad

30BHiLWHI iHTerpaLii: Bluesky / Mastodon,
Google Fact Check API, Claude CLI

Made with GAMINA


https://gamma.app/?utm_source=made-with-gamma
https://gamma.app/?utm_source=made-with-gamma

@yHKLUiOHaNbHI MOXJTIMBOCTI 3aCTOCYHKY

PO3po6eHnit NporpamMHmin MPoTOTHMN 06'€AHYE BCi YOTUPK NapagurmMu y eAuHy AOCTIGHNULbBKY NnaTdopMy 3 MOBHUM LIMKIOM PO60TH Big, 3aBaHTaXKeHHs JaHUX [0
OTPVMMaHHS KnacuikaLjiiHOro BUCHOBKY.

o

YnpaeniHHA gataceTamu ’T 1

3aBaHTaxeHHs ZIP-apxisiB gatacerTis,
aBTOMaTWYHa Banigauis CXemu Ta CTaTUCTUKa
po3noginy Knacis.

LLM-npeceTu ’T

CTBOpEHHS Ta 36epexXeHHs KoHOIrypawin
Claude: BuGip mogeni (Haiku, Sonnet, Opus),
pexwumy (zero-shot, few-shot), cuctemHoro
NPOMMTY Ta NPUKNagiB.

IHTerpauisa 3 coyianbHUMMU
MepeXxamu
OTpuMaHHA peanbHUX nyonikauin 3 Bluesky

AT Protocol Ta Mastodon API gns
KnacuoikaLii y pexxumi peanbHOro vacy.

TpeHyBaHHA Mopenen ’T

IHTEepaKTMBHUIA KOHOIrypaTop
rinepnapameTpiB 45 BCiX YOTUPbOX
napagurm: BuGip rpyn o3Hak gns NB,
3amopos3ka wapis gns DistiBERT, pooling Ta
aggregator ana GNN.

Bepudikauia yuepes pakTuekepis ’T

ABTOMaTUYHe BUTAryBaHHS TBEPAXKEHb Yepes
LLM, nowyk yepe3 Google Fact Check Tools
API (noHapg 300 opraHizauin), Hopmanisauis
BEPAMKTIB Ta MOPIBHAHHS 3 BUCHOBKOM
mopgeni.

AHanis Tekcty

Knacuéikauisi 4OBINIbHOro KOHTEHTY 3
Bifo6paxkeHHam mMiTkn FAKE/REAL,
NMoKasHWKa BNeBHEHOCTI, TEKCTOBOIO
NOSICHEHHSA Ta Neperniky HanBMIVBOBILLINX
O3HaK.

AHcam6ni mogenen

MobypoBa KOMGIHaLN 3 Pi3HMX Napagurm 3
TpbOMa cTpaTerisMmu ronocysaHHs: hard
(MaxkopuTapHe), soft (ycepeaHeHHs
nMoBipHocTeln), weighted (3BaxkeHe 3a
MeTpuKamm).
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CKpIiHLLIOTHU 3aCTOCYHKY

HaBuanHs mopeni 1. Kowdirypauis mopeni

HanawryiiTe Ta Has4iTs Moens Knacupikauji 0BepiTh PexuM, ANrOPHTM Ta Napamer

5113 FAKE [ 15907 REAL) © Axrusnwi ° ———— ° 3

Napamerpu

B Axrusuwii paracer: FakeNewsNet (21 02

1. Konirypauis mopeni MNapametpu Naive Bayes
Baplant Aipha (Laplace)
2 3 ComplementNB 3 1.0
OszHakw:
O6epirs anropuTm 06epiTs rpynK 03HIK ANR KABCHOIKALY

() Naive Bayes Nexcuumi Bextopusauis ek Hosa Knacudikaui
" Comple

Bexropuaauin Herpamm

’ DistilBERT
Fine-tuning DIstEBERT TF-IDF 0

(,_) GIN Nonepepss o6pobka TekcTy

e : STPe AT Buaanerns URL-nocknans Buaanenns @3ranox

Ouwusenns npobinis Hwxniit perictp

) GraphSAGE Buganenns cron-chis Buaanensa nyHkTyauil

Inductive GNN W rpadi CTOTTA->TolTH > peTBITH-+KoMONTap

Bunanenus wicen

Hopmanizauin cnig:
Hemae Creminr Nematwaauis

EMOUIMHI Enouwitmit ox

Bepbantia emow

b T8 633001 eMowT 33 NRC
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CKPpiHLWOTHU 3aCTOCYHKY

2. Hasuanus mopeni

L1073 HaB4EHHA 1D AKTHSHOMY RBTACET] KOPHCTYBa4D

Haaea monen|

CNB-TFIDF-ng(1,1) 4emo +style +s0c - 0516:1806.

Nowatn aguasns

PesynsraTi TecTyBanHs
®
44.2%
!
31.7%
Marpuus

Saxrimo: Npanaa

Daxrimo: Geix

XMapa AUCKPUMINSTHBHAX Ci8

suri tipster

factual
accuracy

radaronline

imdb
therein

ange jen

e

Q A

40.0% 1.2%
L
51.7%

hollywoodlifers cop

shuter

2.4%

AKE|

Nepeabaueno: Geitx
s

debunked

cait excerpt

hollywoodlife 959 pitt 2527
enquirer notifications

guarantee

Mogpeni

36epexeni mopeni knacudikauii

CNB-TFIDF-ng(1,1) +emo +style

+soc - 0518-1806

no
B FakeNewshot - split
84.2% sccurscy
a0.0% 12%
P R
%
F1 macro

16.05.2026, 15:19:26

DistilBERT-concat

56.1% accuracy

65.3% 439%
R

& Buganutn

51.7%
ROC AUC

- 0514-2119

1

55.2%
ROC AUC

82.2% sccuracy

98.3% 69.0%
» R
821%

17,05.2026, 20:08:3¢

CNEB-TFIDF-ng(1,1) +emo - 0514~

2na

(D nb

split

55.4% sccuracy

58.6% 06.0%
» R
54.0%
F1 mac:

575%
ROC AUC

@ Bupanuru aci

GIN-h128-L3 - 0514-2309

spit
50.0% accurscy
53.5% 73.0% 61.9%
P 8 1
aa5% ar2%
F1 maceo ROC AUC
1
Claude Opus Few text+soc
& tn
84.2% sccurscy
89.5% 81.0% 85.08
P R £
84.2% 88.6%
£1 macro ROC AUC

13.05.2026, 15
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CKPpIiHLWOTK 3aCTOCYHKY

AHanis Texcry @ UMEaaction  Gase

Napesipre Texcr, nocT 3a URL, a6o > ¥ o
1 «COVID vacrines cause infertilitys
4 vy sosnse IPAROR)
@ Texcr & 3aURL Q Nowwnpesns
IausiadiHmi TexcT
Borasre Texcy 0 [ Talt — oTpumacTe verdict Mops - |
COVID vaccine causes infertilty
B MoRcHermsm = st e
" HanawtysanHs
Moaens knacudixauil
@ CNB-TFIDF-ng(1,1) +amo +5tyle +s0c - 0518-18.. 1
v Naiva layes - Fi=0.024
sy ari_engh
onut e —1
emstin_intamsity =
@D ® LM extract ciaim + stance sopativ_scate ]
swaness_scare =
@D wrscusinysara extracted claim sawicrs raw texs e scare '
@D @ Fact-check nporw Google i '
emmi_coamt

excLamation_count 0

Fact-check (Google) e

BBC: Experts say these claims are unfoundsd, There is no “plausibie v your fertlty, says Prof Lucy
Chaposl, a peofessor in cbetsisics at King's College London. (k]
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CKpIiHLWOTH 3aCTOCYHKY

W BLUESKY Towwit 36ir - 100%  @dkwhattopoly.bsky.social 28 sep, 2141 2 Nepernawytv
2 416 donosepis (D 20 20 508 nocris

Pakistani Parents Rebuff HPV Vaccine Over Infertility Fears

Misinformation plagued the first rollout of a vaccine to protect Pakistani girls against cervical cancer, with parents slamming their doors on healthcare workers and
'some schools shutting for days over faise claims it causes infertility.

©0 no o1

@ LLMExtraction Claude - 3 claims

1. «The HPV vaccine is designed to protect girls against cervical cancer»

Craepaye  as1op asaxac NPABRON

2. «Misinformation about the HPV vaccine spread during its first rollout in Pakistan, causing parents to refuse it and schools to close»
CTRepamye  aeTop seemac NPABROK

3. «The HPV vaccine causes infertility»

npoctosye  asTop seawss GEAKOM

© ROCTOBIPHO  Bnesuewicte: 92.0% © (O 3mhwano 2, Derani

¥ Fact-check aerani (3 claims, 2 nepesipeno)
Mero suTaryBaims: LM (Gemini)

1. "An HPV vaccine was rofled out in Pakistan to protect girls against cervical cancer*
Nowmus: craspimye
3nakgowo: “Claim: The HPV vaccine is dangerous and unproven. A widely shared TikTok video foatures a man saying: “The problom is that the HPY vaccine can bo causing serous
adverse reactions.” The ciip then cuts o an Al-gonerated news anchor who claims: “An American doctor hus raised concerns about giving HPY vaccine to young girts.” and faisely
assorts that vaccines have never prevented a single case of cervical cancer”
Fact-check: DW Fact chack: Faise The video originates fram an unvorified Instagram account that rogularly publishes Al-generated cips spreading baseless ciaims without citing
credible sources. DW was unable to verify the identity of the so-called doctor featuced, Extensive research by the European Centre for Disease Prevention and Control (ECOC), and
Gormany's Standing Committee on Vaccination (STIKO) contradict these claims. Studies mvolving children and adults have found no severe side offects inked to the HPV vaccine. A
2024 study involving nearly 3.6 million people confirmed that the vaccine significantly reduces HPV infections and precancerous lesions, which can iead to cervical cancer. “There is
no connection, based on sCientific research, between the HPV vaccine and infertiiity o reduced ability to conceive,” Dr. Mohammad Ahmad Abdullan of Pakistan's Heaith Services
Acadey in siamabad, told DW. Despite broad scientifc consensus on the vaccine's safaty and effectiveness, some medical professionals n.m raised concerns about side effects,
long-term efficacy, cost, and the rationale for mass These ampilfied by disorders, infervity, or
romoting earfy sewual activity. However, regulatory bodies such as the Eurapean Medicines Agency have found 1o evidence Iinking the vaccine 1o serious neurological conditions.
(OW.com) +
BucHosox: asTop spreading misinfo (FAKE)

2. *Some schools in Pakistan closed for multiple days during the vaccine rollout™
Tomus: craepanye
Ho anaiaeno fact-check

3. "The HPV vaccine causes infertility”
Nosaa: crpoctosye
Inaigono: “Is the HPV vaccine harmful, scting as 3 poison for children?”
Fact-chock: It is Faise and Misloading claim (Medical Dislogues) -
Bucnouox: awTop factually correct (REAL)

) Fact-check (Google)  Mxeo

BBC: Experts say these claims are unfounded, There is no “plausible biological mechanism" by which the vaccine could affect your fertifity, says Prof Lucy
Chappell, a professor in obstetrics at King's College London, [link]

Tepesipeno 113 1 claimy

TOWMPEHHS TBEPAKEHHA

Iuahaeno 8 No8’83aHMX NOCTIE

Stance suropa:

rowspoors 2.(50%)
Capocroayors 2 50%)
Hedrparno 0 (0%
Knacwowauta uozen

FAKE .. < (100%)
REAL 0 [o%)

BEPAMKT: FAKE  consensus 100%, avg cond 48%

[arrrrerrn )

T ivesky  @mialynneb beky social (FARETEN

and then the “Cavi 1 was ike..oh shit. Goona have an expiosion
of teen pregnancies, which is obviously the intant. Former coworkers daughter just got married at 18.

2. westy @introvernf) baky socisl (FANEESN
# really is. | have. because * g rignt oft
20 they don't hawe 1o be vaccinated &1

3 wewly @eizorsetbaky social (FARESN
Chid, banning It

There's 1o science to support your erationsl fear.

4 Wby @atrotosky bukysociol (TAREIIN.
COVID-18 vacein diinfarmation includes: 1. False claims of * Autism fink . WHO, and AAP) y ASRM, COC, and WHO) *
by COC and WHO) 2/5.

with GRNINA



https://gamma.app/?utm_source=made-with-gamma
https://gamma.app/?utm_source=made-with-gamma

INaTaceT FakeNewsNet

[Bi TeMaTUYHO BigMiHHI MiAMHOXWNHN:

MiaMHOXWHa TemaTuka Po3mip
GossipCop 3HaMEHUTOCTi 20430 ny6nikauin
PolitiFact MonitTuka 590 ny6nikauin

[Ba cueHapii ouiHIOBaHHSA

. In-domain: GossipCop - GossipCop
. Cross-domain: GossipCop - PolitiFact (TpeHyBaHHSA Ha OAHOMY LOMEHI, TECTYBaHHS Ha iHLWOMY)
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Pe3ynbtatn in-domain ouiHioBaHHA (GossipCop)

Ha BHyTpillHbOAOMEHHOMY cLeHapii GossipCop cnocTepiraeTbes uiTka iepapxis epekTvBHOCTI Nnapagurm 3a meTpukoto F1ans knacy FAKE:

8D F1(FAKE) @B F1 (FAKE)

Mopgens . .
Kongirypaujis HaiBHoro 6aeca

emo + sty + soc
Naive Bayes (text only)

soc

text only
DistilBERT (5 enox, max_len...
text + emo
emo + sty

GraphSAGE (mean aggregat... text + emo + sty + soc

emo

text + emo + sty
GIN (sum aggregator)

sty
0 02 0.4 06 0.8 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
'padosi mogeni 3a6e3neyytoTb HaMBULLY AKICTb 3aBASKN BpaxyBaHHIO CTPYKTYPM coLlianbHOro JlofaBaHHA TEKCTOBUX O3HaK [0 coujianbHux noripuye F1, a He nokpatlye. Haikpaluuin pesynbtaT fae
nowmpeHHs HoBUH y Twitter — iHpopmalii, HegocTynHoI aHi ctatucTyHomy NB, aHi TekcToBOMY KOoHirypauis 6e3 TekcTy - 23 couianbHi 03Haku gocaratote F1=0.694, wo y 1.5 pa3u Bulle 3a
DistilBERT. GIN nepeBepLuye Havikpally KoHdirypauito DistilBERT Ha 12.6 n.n. F1. TekcToBy Mofenb (F1=0.454).
"
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Cross-domain

__ 3 TeKcTom =S - st (emmoty) 1 3 -5
(nerpanye) coujansima (cTainoHe) — I (emojsty ok LI o
. 85 (e —e
—_— o — GIN — GraphSAGE — ROC-AUC - - F1 (FAKE)

In-domain (GossipCop) Cross-domain (PolitiFact)

In-domain (GossipCop) Cross-domain (PolitiFact)

In-domain (GossipCop) Cross-domain (PolitiFact)

12
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IHBepcis iepapxii npu cross-domain nepeHeceHHi

Mpw nepexeceHHi Mopenen 3 GossipCop Ha PolitiFact iepapxia edpekTnBHOCTI pagvkanbHo 3MiHOeTbCs. MopiBHAHHSA F1 (FAKE) in-domain vs cross-domain:

® In-domain (GossipCop) ® Cross-domain (PolitiFact)

0.6
I = I I I
a

NB (text only) NB (soc only) DistilBERT GraphSAGE

[erpapauis HaTpeHoBaHMX Moaenen

. GIN: F130.844 - 0.552 (-35%)
. GraphSAGE: F13 0.824 - 0.594 (-28%)
. DistilBERT: F13 0.718 - 0.500 (-30%)

Mogeni 3 HaMBULLOK BHYTPILLHBOAOMEHHO AKICTIO LEMOHCTPYHOTb HaWGiNbLLy AerpaaaLlito — BOHU
apanTyroTbCs [0 CneLndikv TPEHYBaNbHOro AOMEHY HACTINIbKM, Lo BTpayatoTb 3AATHICTb A0 y3aranbHEHHS.

o
S~

o
o

Mapapoke domain shift: Haiikpalwi in-domain Mogeni — HauripLui npy nepeHeceHHi

BuHsToK - NB 3 couianbHumm o3Hakamm: 0.694 - 0.699 (+1%), npakTM4YHO HynboBa Aerpapadis. Mpu
BUGOPI MoAeni Ans production cnif, opieHTYBaTUCS Ha CTIMKICTb [0 3MiHW JOMEHY, a He NuLUe Ha
MaKCUMarnbHWiA pesynbTar.

13
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CouianbHi o3Haku Ta LLM-nepeBara

CouianbHi 03HaKM KoayloTb YHiBepcanbHUM CUrHan

KoHdirypauis Naive Bayes 3 nuwwe 23 couianbHUMK 03Hakamu (6e3 TekcTy!) focsrae:

0.694 0.699

In-domain Cross-domain
GossipCop F1 (FAKE) PolitiFact F1 (FAKE)

MoBepiHKOBI MaTepHU NolwmptroBadis AesiHdopmauii — Npodinb aBTOpUTETY akayHTy, CTPYKTYpa engagement, XxapakTepncTuku Kackagy — € yHiBepcanbHUMmu
MapKepamu, L0 NPaLooTh He3anexHo Bif TEMaTUYHOro AOMEHY.

LLM nepeBepluye BCi TpeHoBaHi mogerni Ha cross-domain

Mopenb F1 PolitiFact
Claude Haiku (few-shot + cou. KOHTEKCT) 0.877
Claude Sonnet 0.860
Claude Opus 0.853
NB (soc only) — HaWikpalla TpeHoBaHa 0.699
DistilBERT 0.500

14
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BUCHOBKM Ta NpaKTUUHI pekomeHpaauii

[; [onoBHuit BUCHOBOK: 3afaya BUABIIEHHA Ae3iHpopMaLil He Ma€E yHiBEpCanibHOro po3B'A3Ky. ONTUManbHWi NigXi4 3aNeXuUTb Bif, XapakTepUCTUK LifIbOBOro
[OMEHY, AOCTYMHUX 0BYMCIOBalIbHUX PECYPCIB Ta BUMOT A0 iHTEPNpPeToBaHOCTI. XXoaHa Mofesb He € OMTUMAJIbHOK Y 060X CLEeHapisiX 0fHOYaCHO.

MpaKTnuHi pekoMmeHaaLii 3a cLieHapisMu 3acToCyBaHHSA

3akpuTuin cTabinbHUIM JOMeEH PisHomaHiTHIi gomMeHu

Benukun TpeHyBanbHui kopnyc - 'pagposi mogeni GIN / GraphSAGE OuikyBaHa pi3HOMaHITHICTb TeMaTuk - LLM-nigxig yepes Claude (cTinkicTb
(HamBuMwwa in-domain sKicTb) 0o domain shift)

O6MmeXxeHi o6uncnoBanbHi pecypcu KpuUTUUHi 3acTocyBaHHSA

Production 6e3 GPU - Naive Bayes 3 couianbHUMmM 03Hakamm (LWBMAKO, Bucoka uiHa nomunku - Fi6pugHi aHcambneBi apXiTeKTypH, LLO NOEQHYOTb
cTabinbHo, 6e3 GPU) [OeKinbka napagurm

BHecok po6oTu

© BAsakyo 3a ysary!
CuctemMaTUyHe NOPIBHSAHHSA YOTUPLOX NapagurMm y EAMHOMY eKCnepuMeHTaNbHOMY CepefoBuLLI [oTOBa BiAMNOBICTW Ha NMUTaHHS.
3aMOBHIOE ICHYHOUMI NPOGIN y niTepaTypi. PO3po6neHnin NporpaMHun NpoToTUN MOXE CNyrysaTu

OOCnigHULBKUM cepefoBuLLeEM A1 NOJaNbLLIOro BUBYEHHSA GeHoMeHY AesiHpopmallii.
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