AHOTALIIA

llane Tanvode. MeTtoau Ta mporpaMHi 3acoOu po3Mi3HaBaHHS HEMPaBIUBOI a00
HEepeJIeBaHTHOI 1H(opMallil y KOHTEHT1 HOBUHHHUX COLllaJIbHUX Mepex. — KBamidikariiina
HAyKOBa Ipallsl Ha MpaBaxX PYKOIIUCY.

Huceprariist Ha 3100yTTS CTymneHs JgokTopa ¢imocodii 3a cremianpHicTIO 121
«IHXeHepiss TPOorpaMHOro 3a0e3MEeUeHHS» — 3axiTHOYKPAiHChKUN HAI[lOHAJIBHUN
yHiBepcuteT, TepHoninb, 2025.

[TinroToBka 3/11MCHIOBAJIACh Ha kadeapi KOMIT FOTEPHUX HayK
3ax1THOYKpaiHChKOI'0 HAI[IOHAJIbHOTO YHIBEpcUTEeTY MIHICTEpCTBA OCBITH 1 HayKH
Ykpainu.

Huceprariiina poboTa NpUCBAYEHA PO3B’SA3YBAHHIO aKTyaJlbHOTO HAyKOBO-
TEXHIYHOT'O 3aBJaHHS MIJIBUINCHHS €(EKTUBHOCTI BUSBICHHS Ta aHamizy (herKoBOro
KOHTEHTY B HOBUHHHUX COIlIaJIbHUX MEpekax B YMOBaX 0OMEKEHO1 BUOIPKU JaHUX.

CyuachHe iH¢opMalliiiHE CYCNUIBCTBO XapaKTEPHU3YEThCS CTPIMKUM PO3BUTKOM
COIIAIBHUX MEPEXK, SIKI CTAIM OJHUM 13 OCHOBHMX KaHaJiB TOIIUPEHHS HOBHH,
KOMYyHiKamii Ta QOpMyBaHHA CYCHNUIbHOI JIyMKH. BogHouyac 13 pO3LIMPEHHIM
MOXJIMBOCTEN IM(POBOI KOMYHIKalli 3pocTae 1 macmtad mpoOieMu MNOLIMPEHHS
HempaBAuBOi a00 HepeneBaHTHOI 1HGoOpMarlii, mo Oe3mocepeHhO BIUIUBAE Ha
iH(opMarliiiny 0e3neKy, MOJITUHYHY CTAaOUIBHICTH 1 I0BIpY 10 Mejia.

Oco0nuBO1 aKTyallbHOCTI Mpo0OsieMa HaOyBa€e y KOHTEKCTI HOBUHHUX COIIATbHUX
Mepex, ne 1H(opMaIliiiHi MOTOKM MalOTh BHUCOKY IIBHAKICTH OHOBJICHHSI, PI3HOPITHY
CTPYKTYpy Ta 3Ha4Hy 4YacTKy KOPHUCTYBAaIlbKOTO KOHTEHTY. BincyTHicTh
IIEHTPAII30BAaHOTO KOHTPOJIIO, JOMIHYBaHHS €MOIIIMHO 3a0apBIIEHUX MOBITOMIICHD 1
HasIBHICTh KOOPJAMHOBAHMX 1H(GOPMAIIHHUX KamMaHii CTBOPIOIOTh CHPHUSTINBI YMOBHU
JUIA TIOSIBU Ta IIBUAKOTO moImMpeHHs ¢eiikoBux HOBUH. lle Qopmye 3arposy
MaHIIyJIFOBaHHS CYCIIJIBHOIO CBIJIOMICTIO, 3HMDKCHHS PIBHS KPUTHYHOTO MHCIICHHS Ta
JOBIPH JI0 IOCTOBIPHUX JiKEpe iHGopMaIrii.

[cHytOU1 MiAXOaM 10 MEPEBIPKU TOCTOBIPHOCTI KOHTEHTY 0a3ylOTbCS MEPEBAKHO

Ha pydYHOMY (pakT4deKkiHry ab0 BUKOPHCTaHHI OKpeMmHux mporpamHux cepsiciB (Google
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Fact Check Explorer, ClaimBuster, Logically Facts, Hoaxy Tomo). Ognak 11i cuctemu,
K TIOKa3y€ aHaii3, BUPINIYIOTH JIMIIE OKpeMi Mif3aBAaHHsA: a00 TMONIyK paHile
NEePEeBIPEHUX TBEPIKEHb, a00 BHUSBJIECHHA NOTEHIINHO CyMHIBHUX (pa3, abo x
BI3yasmizalito nomupeHHs iHpopmauii. XKoxeH 13 HUX He 3a0e3nedye KOMILIEKCHOTO
aHayi3y JOCTOBIPHOCTI KOHTEHTY 3 YpaxXyBaHHSIM TIOBEAIHKOBUX XapaKTEPUCTUK
KOPUCTYBauiB, AUHAMIKMA PEaKIlii Ta HEBU3HAUYECHOCTI JaHUX, 1[0 € TUIIOBUMU IS
COIIIAIBHIX MEPEK.

VY 3B’s3Ky 3 IIUM aKTyaJIbHOK0 HAyKOBOKO 33/1a4€l0 € MiJBUINCHHS e(EKTUBHOCTI
BUSIBIICHHS Ta aHaJi3y (PEeKOBOro KOHTEHTY B HOBUHHHUX COIIAIbHUX MEPEKax B yMOBaxX
oOMexeHOoT BHOIpKM JaHUX. 1i BUpilleHHA NOTpeOye IO€IHAHHS iHTEpPBABHHUX,
OHTOJIOTIYHUX Ta MOBEIIHKOBHUX MIJIXO/IB 13 BUKOPUCTAHHSIM IMPOTPaMHUX areHTIB, SIK1
31aTHI 3a0e3MeYNTH aBTOMATH30BaHUM 301p, OIIHIOBAHHS Ta Bamijariio iHpopmarii 3
PI3HUX BeO-HKEpEIl y PeKUMI PeaibHOTO Yacy.

VY nepiioMy po3aiii po3rISAalOThCsl 3arajibHi TEOPETHUYHI 3acaau MpoosiemMu
BUSBJICHHS (DeiikoBoi iH(popMaIlii y KOHTEHTI HOBUHHUX COIIAIbBHUX MEPEXK, 30KpemMa
oco0nuBocTi (popmyBaHHs 1H(MOPMAIIHHUX MMOTOKIB, TpUpoAa (PeHKOBUX MOBIIOMIIEHB,
OPUYUHU 1XHBOTO TOMIMPEHHS Ta HACHIJKH s KOPHCTYBallbKOTO CEpEIOBHUIIA.
OcobOnuBa yBara MpUAUBIETbCS (PakTopaMm, fAKI YCKJIAJHIOIOTh aBTOMAaTUYHE
pO3Mi3HAaBaHHS HEMPaBAMBOIO KOHTEHTY — JIUHAMIYHOCTI OHOBJICHHS, KOHTEKCTHiH
BapiaTUBHOCTI, 6araTOMOBHOCTI Ta BUCOKI €MOIIIITHOCTI MTOBIIOMJICHD.

Jlanmi mojgaHO aHali3 METO/IB BHSIBICHHS ()€HKOBOTO KOHTEHTY, SIKHH OXOILTIOE
OCHOBHI MIJXOJY, U0 BUKOPUCTOBYIOTHCA Y CY4YacCHUX AOCHIDKEHHSIX 1 MPAKTUYHHUX
peanizanisx. 30KkpeMa, BUAUICHO TPYIH METOIB HAa OCHOBI IITYYHUX HEUPOHHUX MEPEIK,
aHai3y JpKepes MOXOHKeHHs 1H(opMallii, MOPIBHAHHS 3 alpiopi JOCTOBIPHUMHU JaHUMH,
CHIJTPHOTHOI TEPEBIPKH, aHalli3y MEpPEeX MOMMPEHHS Ta TOBEMIHKH KOPUCTYBadiB.
[TpoBeneHo OIIHKY IXHIX MepeBar, 0OMeXeHb Ta YMOB €(peKTUBHOTO 3aCTOCYBaHHS, 110
703BOJIsiE  cPOPMYITIOBAaTH BUMOTH JI0 CTBOPEHHS YJOCKOHAJICHWX aJITOPUTMIB
OLIIHIOBAHHS JIOCTOBIPHOCTI.

VY HacTynmHi# 4YacTWHI 31MCHEHO aHalli3 MPOTPaMHUX CEPBICIB Il BUSBIICHHS

¢elikoBoro koHTeHTy, Takux sk Google Fact Check Explorer, ClaimBuster, Logically
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Facts (Al) Ta Hoaxy. ITopiBHsuIbHMI aHAII3 IXHBOI (DYHKI1OHAIBHOCT1, TEXHOJOTTYHUX
OPUHIUIIB 1 cpep 3acTOCyBaHHS IMOKa3aB, MO0 KOXKEH 13 HUX BUPIMIYE JIUIIE OKpPEMi
acneKkTd npoOseMu — BIJ MOWIYKY MepeBipeHUuX (akTiB A0 Bi3yamizalii Mepex
nomMupeHHsl. BiACYTHICTh KOMIUIEKCHOTO TIiIXO0Jy, OPIEHTOBAHOTO HA IHTErpaIlito
O6araroakTopHOTO aHaII3y Ta MOBEAIHKOBUX MOJIEICH KOPUCTYBaYiB, BUBHAYAE TOTPEOy
y CTBOPEHHI HOBUX IPOrPAMHHX PIIICHb.

Ha ocHOBI IpOBEIEHOT0 TEOPETHYHOTO Ta MPUKIIATHOTO aHATI3Y y 3aBepIIaIbHII
YaCTHUHI PO3ALTy CPOPMYJIbOBAHO IIOCTAHOBKY 3ajadl JOCHIDKEHHS, y  SIKIH
OOTpYHTOBAaHO HEOOXIAHICTb PO3POOJICHHS  TIOPUAHOTO METOAY  OLIIHIOBaHHS
JOCTOBIPHOCTI 1H(oOpMaIlii Ha OCHOBI I1HTEpPBAJIbHMX MOJIeJed KOPUCTYBAIIbKUX
noprtpeTiB. BU3HaueHO OCHOBHI LI, MIAXOAM Ta €Tanmu peajizaiii 3ampornoHOBaHOT
CUCTEMH, 1110 cTaHe QYyHTAMEHTOM JUIsl TIOJABIINX PO3ALIIB TUCEPTAIIHHOT pOOOTH.

VY npyromy po3iiii 3alpoNOHOBAaHO BUKOPUCTOBYBATH MaTEMaTUYHY MOJIEIb, JIJIs
OPUMHATTS pIIIEHb IMIOJ0 MPAaBIMBOCTI KOHTEHTY, SKHI PO3MIIIEHO B COLIAJBHUX
MeperKax, Ha MiICTaBl BCTAHOBJICHHS B3a€EMO3B’SI3Ky MK pe3yJIbTaTOM, Ha OCHOBI SIKOTO
MPUHUMAETHCS PIIIICHHS PO JOCTOBIPHICTh UM HEIOCTOBIPHICTH KOHTCHTY Ta YHHHUKAMH,
SKi Ha HBOTO BIUIMBAIOTh. [IpM I1bOMYy OCHOBHUMH KiNbKICHUMH YWHHHUKAMHU
3aMpONOHOBAHO BBaXKAaTH TaKi: KUIBKICTh TOCTIB, MOIIMPEHb ab0 JalKiB, 3p00JIEHUX
KOpPHUCTyBa4aMH TMPOTATOM KOPOTKOTO 4Yacy TICHs TOSBU KOHTCHTY; KIiJbKiCTh
KOMEHTapiB abo peakxilii 4epe3 IMEBHI IHTEpBAIM 4Yacy; dYac, 3a sAKuUH iHopmarris
MOIIMPIOETHCS Yepe3 COIllalbHI MEPEXi, HAMPHUKIIA, CKUIBKU JIIOACH B3a€EMOMIIOTH 13
KOHTEHTOM MPOTArOM MEPIIMX XBWIMH, FOJWH a00 AHIB MIicis myOsikaiii; KoediieHT
BIPYCHOTO TOIIUPEHHS KOHTEHTY HANpPUKIAJ, KIIbKICTh MOIIUPEHb BIJ KOMXKHOTO
KOpHCTyBada. Pe3ynbTyl04nMM IMOKa3HMKOM TaKOi MOJENi € CTYMHiHb JOCTOBIPHOCTI
MEBHOTO KOHTEHTy B Mexkax Big 0 mo 1. 3ampomoHOBaHO Ta OOTIPYHTOBAaHO IS
MpeACTaBJICHHS Ta aHami3y IbOTO IMOKa3HMKA Ha IIiJICTaBl JOCIHIKCHHS KOHTEHTY
eKCIepTaMy BUKOPHUCTATH METOIU aHaJi3y iHTEpBaIbHUX JaHUX.

Jam y po3aunl IOCTaBI€HO ONTHMI3aUliHy 3ajady i JBOXETaIHOl
1meHTudikarii MoJel Ha OCHOBI aHaI3y 1HTEPBAIbHUX JaHUX: (POPMyBaHHS MOTOYHOI

CTPYKTYpPH Ha OCHOB1 MOJIEJICH MPETEHICHTIB (CUHTE3 CTPYKTYPHU MOJIE1); OLIHIOBAHHS



ii mapaMeTpiB Ta MepeBipKa aJeKBaTHOCTI MOJEIi. 3alpolOHOBAHO Ha OOTPYHTOBAHO
riopugauii Metop iAeHTHdIKAIil 1HTepBaIbHUX MOJIEJCH TOPTPETY KOPUCTYBAYiB y
COLIAJIbHIN MEpexi, AKUH I'PYHTYETHCS HA IMOEIHAHHI METAEBPUCTHUYHOIO AJITOPUTMY
CUHTE3y CTPYKTYpPH MOJEINl Ha MiACTaBl MOBEAIHKOBOI MOJeNl OKOJMHOI KOJIOHIT Ta
IpaJIIEHTHUX METOIB iIeHTH(]IKAIllT TapaMeTpiB MOJICIICH-IPETCHICHTIB.

B 3aBepmianpHii YacTUHI PO3AUTY PO3TISAHYTO 3ajadl  0e3MocepeIHbOro
3aCTOCYyBaHHA TiOpUIAHOTO METOAY imeHTU(]IKalii 1HTepBAIBLHUX MOJENEH MOPTPETy
KOPHUCTYBauiB COI[IAJIbHOI MEPEX1 Ta MOKa3aHO MOKJIMBICTh MPUUHSATTS PIlIEHb 00
JIOCTOBIPHOCTI KOHTEHTY Ha IMiICTaBl MOO0YA0BaHOT MOJIEIIL.

Y TpeThOoMy pO3AUI  PO3IJISHYTO KOHIIEMID, CTPYKTYpy Ta peali3alliio
MpPOrpaMHMX AareHTIB, fKI 3a0e3MeUyroTh peati3allilo 3ampolOHOBAHOTO METONIY Y
BUTJISIII OaraTopiBHEBOi cHCTeMH. 30KpeMa, METOJ OIlIHKH JOCTOBIPHOCTI BHUCTYIA€
TEOPETUYHOI0 OCHOBOIO JUIsl MOOYIOBHM OOYHUCIIOBAIBLHUX MOJYJIB, 10 (HOPMYIOTH
IHTErpajJbHUN MOKA3HUK JOCTOBIPHOCTI KOHTEHTY. Lleil moka3HUK J103BOJISIE€ KUIBKICHO
OI[IHIOBATH MIPABOINOIOHICTF HOBUHHHX TIOB1IOMJICHB, BPaXOBYIOUH iX JDKEPEIIO, 3MICT,
MepeKeBe TOIMUPEHHS Ta €MOIIHHI XapaKTePUCTHKH.

OcoOnuBy yBary NpHAUIEHO Tpolenypi BHUOOpY MOPOroBOro 3HAYEHHS
IHTErpaJbHOTO TOKAa3HUKA, $KE BU3HAYA€ MEXKY MIXK JOCTOBIPHUM 1 CYMHIBHUM
KOHTEHTOM. lle 3HaueHHs OOIrpyHTOBaHO HA OCHOBI KOMIIPOMICY MIX TOYHICTIO Ta
MOBHOTOIO BUSIBJICHHS ()eHKOBUX MOB1IOMJIEHB, IO JO3BOJISIE CUCTEMI aJaliTyBaTUCA JI0
cnenudiky pi3HUX 1HPOPMaLIMHUX JOMEHIB (ONepaTUBHI HOBUHU, COLI1AJIbHO-TIONITUYHI1
MOBIJIOMJICHHS, aHAJIITUYHI MaTepiaiu TOIIIO).

Y nopanbmivx TWIAPO3AUIAX JETAIbHO OMUCAHO OCOOJHMBOCTI peanizallii
IpOrpaMHUX areHTiB, iXHIO B3aeMoiro yepe3 APl Ta MomynbHY apXiTeKTypy, a TaKOX
NPUHITMIN €TUYHOTO OTpUMaHHS JaHuXx 13 comianbHux Mepex (Facebook, X/Twitter,
Telegram). Po3kpuTo nmuTaHHs CTPYKTYypH JAaHUX, (GOPMYyBaHHS IHTEPBAIBLHUX TPO(DiIIB
KOPHUCTYBauiB, HOpMai3allii TeKCTOBOTO KOHTEHTY Ta JIOTYBaHHS Pe3yJIbTaTiB aHali3y B
0a31 ganux MongoDB.

3aBepilanbHa YacTUHA PO3LTY MPUCBSUYEHA EKCTIEPUMEHTATIBLHUM JA0CIIKCHHSM,

y MeXax KX MPOBEJIEHO TECTyBaHHSA pPOOOTHU areHTIB Ha peajbHUX 1 CUMYJIbOBAHUX



JAHUX CoIllalbHUX Mepex. Ha 0CHOBI MOPIBHSUIBHOTO aHaJi3y MPOJAEMOHCTPOBAHO, IO
BIIPOBA/KCHHS 3alIPOIIOHOBAHUX AareHTIB J03BOJISIE MIJIBUIATA TOYHICTH BUSBICHHS
HEJIOCTOBIPHOTO KOHTEHTY, CKOPOTUTH 4Yac Bepudikaiii HOBUH Ta 3a0€3MeUyuTH
IIPO30PICTH 1 MOSICHIOBAHICTh NPUUHATUX PIIICHb.

VY yerBepTOMY PO3IITY PO3TISAAIOTHCS KOHIENTYalbHI Ta apXiTEeKTYpHI 3acajau
CTBOPEHHSI TMPOTPAMHOTO CEPENOBUINA, MPU3HAYEHOTO MJIsS BHUSBJICHHS Ta aHANII3y
(eHKOBOTO KOHTCHTY Yy HOBHHHHX COIIIAJIbBHHX Mepekax. Y I YacTHHI JeTaabHO
OMHCAaHO apXITEKTYpy MPOrpaMHOTO 3a0e3MedeHHs, M0 MoOyaoBaHa 3a MOJYJIbHUM
MPUHIIAIIOM 1 BKJIIOYAE MIJICUCTEMHU 300py JaHUX, MONEPEIHbOI 0OPOOKH, OLIIHIOBAHHS
JIOCTOBIPHOCTI KOHTEHTY, I1HTEPBaJbHOTO MOJICITIOBAHHS KOPHUCTYBadiB, 30epiraHHS
pe3yibTaTiB 1 Bi3yalli3allii aHaTITHYHOI 1H(QOopMaIlii.

OcoOimBy yBary nmpuaiIcHO MeXaHI3MaM 1HTerparlii 3 COIllaJIbHUMH MepPeKaMH,
CTPYKTYpl aHamituuHoro simpa cucremu (Moayib CIEngine) Ta poni iHTEpBaIbHOTO
MIX0Ay B MIJBUINEHHI TOYHOCTI W aJaNTUBHOCTI OLIIHIOBaHHS JOCTOBIPHOCTI HOBHH.
ApPXITEKTypa CHCTEMH TOJAEThCS depe3 omuc ocHOBHMX UML-giarpam — BapiaHTIB
BUKOPHUCTAHHS, KJIACIB, MAKETIB 1 pO3rOPTAaHHS, U0 JEMOHCTPYIOTh JIOT1UYHY ¥ Qi3uuHy
CTPYKTYpy MPOTPAMHOTO KOMILIEKCY.

Jam y po3ain 30CepekeHo yBary Ha IMiJICHCTEMax aHamizy Ta 30epiraHHs
iHbopmarlii, sKi 3a0e3neuyloTh (DYHKI[IOHAJIbHY IUTICHICTh cHCTeMH. J[leTanbHO
PO3KpHUBAEThCA NPUHLHUI TOOYIO0BM Oa3u AaHMX Ha ocHOBI MongoDB, crpyktypa
OCHOBHMX KoJieKIiil (posts, user profiles, facts, config, logs), ix nmpu3zHauenus, jgorika
B3a€MOJII1 3 aHATITUYHUMH Ta TMOBEIHKOBUMH MOJYJISIMHU, a TAKOX METOJIU 1HJEKCcaIllli,
HIApJIHTY Ta ONTUMI3AIll MPOAyKTUBHOCTI. ONHUCAaHO peai3alliio KiaciB JOCTYIy /0
JAHUX, MEXaHI3MU KOHTPOJIIO LIJTICHOCTI, pE€3€PBHOTO KOIMIIOBAHHS Ta BIATBOPIOBAHOCTI
pesynbrariB. OkpemMy yBary NOPHUAUICHO IJACHCTEM] IHTEPBAIBLHOTO MOJICTIOBAHHS
KOPHUCTYBauiB, sika 3a0e3leuye HAKOMMYECHHs 1 JUHAMIYHE OHOBIICHHSI TOBEIIHKOBUX
XapaKTEPUCTHK, 1110 BUKOPUCTOBYIOThCA JIJIsl yTOUHEHHS TOKa3HUKIB 10Bipu (TrustRate)
1 iHTerpanpHoro koedimienta gocroBipuocti (CI).

VY HacTymHIM 4acTHUHI PO3JIUTY PO3TJSHYTO OpraHizailito rpadidHoro iHTepdeicy

CUCTEMH, KM peasli3oBaHO Yy cydacHOMY BebOopieHToBaHOoMY cepenosuiui (HTMLS,



CSS3, JavaScript, TailwindCSS, Chart.js). Iatepdeiic moOymoBanuit y BUIIISAII
0araTOKOMIMOHEHTHOTO Jambopay, MO0 OXOIUIIOE TOJIOBHY CTOPIHKY MOHITOPHHTY,
CTOPIHKH aHaJi3y MOCTIB, OL[IHKH JOCTOBIPHOCTI, IHTEPBAJIBLHOTO NOPTPETY KOPUCTYBAYA,
npodino Ta HanamrtyBaHb. [lepen0aueHo 1HTEpaKTUBHI €leMEHTH 1 (iabTpari
KOHTECHTY 3a 4YacoBHMH 1HTepBaidamu («24 rom», «7 nHiB», «30 nHIBY»), mMoOyI0BU
rpadikiB 3miHu Cl, BimoOpakeHHs eMouidHUX heatmap-kapT 1 MepexeBux TIpadiB
nomupeHHss HOBUH. KopucTyBad mae 3MOTy 3/1ACHIOBATH 1HTEPAKTUBHHM MOMIYK,
NEPEBIPKY JOCTOBIPHOCTI TBEPIKEHb, Meperiisia rpadiB MIATBEPKEHHS Ta aHal3
MOBEJIIHKOBO1 aKTUBHOCTI y peaibHOMY 4acl. Taka opranizailis intepdeiicy 3ade3neuye
MO€IHAHHS aHANITUYHOI ITTMOMHY 3 HAOYHICTIO MPEJCTABICHHS PE3YJIbTATIB.

V 3aBepianbHiii YaCTUHI PO3/LTY HABEJEHO OLIIHKY €(pEeKTUBHOCTI pO3pO0OJIEHOrO
POrPaMHOTO CEPEIOBUINA, MPOBEICHY 3a IHTETPATHHUM IMOKa3HUKOM €()EeKTUBHOCTI
(IE), sxuii BpaxoBy€ aHaJIITH4YHI, MEPEXKEBl, IIOBEIIHKOBI Ta KOPHUCTYBAIlbKi
XapakTepuCcTHKU cucteMu. [lopiBHIIbHUN aHa3 13 BiioMuMu iHcTpymMeHTamu (Google
Fact Check Explorer, ClaimBuster, Logically Facts, Hoaxy) nokasas, 1o 3anpomnonoBaHa
CHUCTEeMa JIOCATa€ HAWBUIIOTO PIBHA KOMIUIEKCHOCTI, IO BIJAMOBIJIA€ KaTeropii
“BucokoedekTuBHUX cuctem’. Lle miaATBEpIKye, WO 1HTErpaiis IHTEPBAJIbLHOTO
MOJICTIIOBaHHSI ~ KOPHUCTYBauiB, KOMIUIEKCHOrO iHaukatopa jgoctoBipHocTi  Cl,
aBTOMATUYHOTO 300py JaHUX 13 COLIAJIBHUX MEPEX 1 CydyacHHX 3aco0iB aHaJITUKHU
3abe3mnedye CyTTEBY MepeBary po3poOIeHOro PIllleHHs HaJl ICHYIOUHMH aHAJIOTaMH.

[IpakTHYHEe 3HAYEHHS OTPUMAHHUX PE3YJIbTATIB MOJIATAE Y CTBOPEHHI MPOTPaMHOTO
CepelloBUILA JUIsl PO3Mi3HABAHHS HENmpaBAUBOI ab0 HepeneBaHTHOI 1H(opmalii y
KOHTEHT1 HOBUHHHX COITIaJIbHIX MEPEK.

KittouoBi ciioBa: HOBHHHI COIlaJIbHI MEPEXi, JTOCTOBIPHICTh KOHTEHTY, (elKH,
MOPTPET KOPUCTyBada COIIATbHOI Mepexi, 0OMeXeHa BUOIpKa NMaHWX, 1HTEpPBAIbHUUN
aHaJi3, CTPyKTypHa 1eHTUdIKaIlis, TapaMeTpuyHa 1IeHTU(IKaIlis], TOBEIHKOBA MOJIENb
OJIKOJIMHOI KOJIOHII, TpaJleHTHI METOJHU, MPOrpaMHI areHTH, MporpamMHi cepeloBULIa,

IHTEJIEKTyaJIbH1 ACUCTEHTH.



NEPEJIK ONYBJIKOBAHUX MPALb 3A TEMOIO TUCEPTAIIII

Hayxosi npayi, 6 saxux onyoaiko8ano 0CHOBHI HAYKOSI pe3yibmamu Oucepmayii:

1. Dyvak, M., Yushko, A., Melnyk, A., Pan, T. An Intelligent Information
System for Generating a Scientist's Scientometrics Using Content Analysis Methods.
CEUR-WS. 2024. Vol. 3942. P. 66-82. (0,8 ma. / 0,2 ma.; oCOOMCTHII BHECOK:
3100yBaueM 3ampOIOHOBAHO MiAXIJI OO0 BHOOPY MOKAa3HUKIB, Kl (POPMYIOTh HNOPTPET
co00W B CITeITiaTi30BaHOMY CEPEIOBHIIT).

https://ceur-ws.org/VVol-3942/S_06_Dyvak.pdf

2. Dyvak, Mykola, Tyande Pan, and Oleksandr Kindzerskyi. 2025.

“Mathematical Model of a Social Network User Profile Based on Interval Data Analysis”.
International Journal of Computing 24 (3):452-59. (0,9 n.a. /0,6 1.a.; 0COOMCTHIT BHECOK:
3100yBadyeM 3allpOINIOHOBAHO Ta OOTPYHTOBAHO TiOpuaHUN MeToxd 1AeHTUdIKAIll
IHTepBAJIBHUX MOJICJICH MOPTPETy KOPUCTYBAUIB y COIiabHIM MEpeki Ta 1HTEpBajIbHA
MaTeMaTU4yHa MOJIENb, 110 BCTAHOBIIOE B3a€MO3B’SI30K MIXK JIOCTOBIPHICTIO KOHTEHTY
HOBHWHHOI COIIAJIbHOT MEPEXi Ta IOPTPETOM IMOBEIIHKA KOPHCTYBAYIB).

https://www.computingonline.net/computing/article/view/4182.

3. Dyvak, Mykola, Volodymyr Manzhula, Andriy Melnyk, Nataliia Petryshyn,
Tiande Pan, Arkadiusz Banasik, Piotr Pikiewicz, and Wojciech M. Kempa. 2025.
"Modeling the Electricity Generation Processes of a Combined Solar and Small
Hydropower Plant" Energies 18, no. 9: 2351. (1,1 mg.a. / 0,2 g.a.; 0COOMCTHII BHECOK:
3100yBaueM OOIpYHTOBAaHO BHUKOPUCTAHHSA TIOpUIHUX METOIIB  1eHTUdIKAI]
IHTEpBATLHUX MOJICTICH).

https://doi.org/10.3390/en18092351

4, Melnyk, A., Tymchyshyn, V., Pukas, A., Matiichuk, L., Shcherbiak, I.,
Yurchyshyn, T., Pan, T. Automatic Generation of Test Tasks Using ChatGPT API.
CEUR-WS. 2025. Vol. 3974. P. 263-271. (0,9 n.a. / 0,5 m.a.; 0COOMCTHII BHECOK:

3100yBayeM OOIPYHTOBAHO BHUKOPUCTAHHS I1HTENEKTYalli30BaHUX IMIAXOMIB 1O
orpuMaHnHs iHpopmaiii gepe3 API).
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ANNOTATION

Pan Tiande. Methods and Software Tools for Recognizing Fake or Irrelevant
Information in the Content of News-Oriented Social Networks. — Scientific work on the
rights of the manuscript.

Thesis for the degree of Doctor of Philosophy in the specialty 121 "Software
Engineering" - West Ukrainian National University, Ternopil, 2025.

The research was carried out at the Department of Computer Science of the West
Ukrainian National University of the Ministry of Education and Science of Ukraine.

The dissertation is devoted to addressing a pressing scientific and technical
problem—enhancing the effectiveness of detecting and analyzing fake content in news-
oriented social networks under conditions of limited data samples.

Modern information society is characterized by the rapid development of social
networks, which have become one of the main channels for news dissemination,
communication, and public opinion formation. Alongside the expansion of digital
communication capabilities, the scale of the problem of spreading false or irrelevant
information is also increasing, directly affecting information security, political stability,
and public trust in the media.

The issue is particularly critical in the context of news-oriented social networks,
where information flows are highly dynamic, heterogeneous, and dominated by user-
generated content. The absence of centralized control, the prevalence of emotionally
charged messages, and the existence of coordinated information campaigns create
favorable conditions for the emergence and rapid spread of fake news. This poses a threat
of manipulating public consciousness, reducing critical thinking, and undermining
confidence in credible sources.

Existing approaches to content verification are mainly based on manual fact-
checking or the use of individual software services such as Google Fact Check Explorer,
ClaimBuster, Logically Facts, and Hoaxy. However, as analysis shows, these systems
address only isolated subtasks—either searching for previously verified claims,

detecting potentially suspicious phrases, or visualizing the dissemination of information.
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None of them provides a comprehensive assessment of content credibility that
simultaneously considers user behavioral features, reaction dynamics, and data
uncertainty, which are inherent to social media environments.

Therefore, the relevant scientific problem consists in improving the efficiency of
fake content detection and analysis in news-oriented social networks under limited data
availability. Its solution requires combining interval-based, ontological, and behavioral
approaches supported by intelligent software agents capable of automated data
collection, assessment, and validation from multiple web sources in real time.

The first chapter outlines the theoretical foundations of fake-content detection in
news-oriented social networks. It examines the formation of information flows, the
nature of fake messages, the causes of their spread, and their consequences for user
environments. Particular attention is paid to factors that complicate automatic
recognition—frequent updates, contextual variability, multilingualism, and high
emotional intensity of messages.

Further, the dissertation presents a review of fake-content detection methods
covering key research and practical approaches, including neural-network-based
methods, source-reliability analysis, comparison with verified data, community-driven
validation, and user-behavior and network-propagation analysis. Their advantages,
limitations, and effective application conditions are evaluated, forming the basis for
developing improved credibility-assessment algorithms.

The next section provides an overview of software tools such as Google Fact
Check Explorer, ClaimBuster, Logically Facts (Al), and Hoaxy. Comparative analysis
of their functionality, underlying technologies, and application domains shows that each
addresses only a specific aspect of the problem—from fact retrieval to visualization of
propagation networks. The lack of a holistic approach integrating multifactor analysis
with behavioral user models underscores the need for developing new, more
comprehensive software solutions.

Based on the conducted theoretical and applied analysis, the research problem
statement defines the necessity of developing a hybrid method for credibility assessment

built upon interval models of user profiles. The main objectives, conceptual approaches,
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and stages of implementing the proposed system are formulated, providing a
methodological foundation for the following chapters.

In the second chapter, a mathematical model is proposed for decision-making
regarding the truthfulness of social-network content by establishing relationships
between the credibility outcome and influencing factors. The primary gquantitative
factors include: the number of posts, shares, or likes made shortly after content
publication; the number of comments or reactions over specific time intervals; the time
required for information to propagate through the network (how many users interact with
the content within minutes, hours, or days); the viral-spread coefficient (e.g., average
reshares per user).

The resulting model output represents the credibility degree of a given piece of
content on a scale from 0 to 1. To represent and analyze this indicator—especially under
expert assessment uncertainty—the study employs interval data analysis methods.

An optimization problem for two-stage model identification based on interval-
data analysis is formulated: (1) synthesis of candidate model structures and (2) parameter
estimation with adequacy verification. A hybrid identification method of interval user-
profile models is proposed, combining a metaheuristic algorithm inspired by the bee
colony optimization principle for structural synthesis and gradient-based methods for
parameter identification of candidate models.

The final part of this chapter demonstrates the application of the hybrid
identification method to user-profile modeling in social networks, enabling data-driven
decision-making on content credibility.

The third chapter presents the conceptual design, structure, and implementation of
software agents that operationalize the proposed method within a multi-layered system.
The credibility-assessment method serves as a theoretical core for computational
modules that produce an integral credibility index (CI). This index allows quantitative
evaluation of news reliability by accounting for the source, content semantics,
dissemination network, and emotional features.

Special focus is given to the threshold selection procedure for the CI indicator,

defining the boundary between reliable and questionable content. The chosen threshold
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Is justified through a trade-off between detection precision and recall, allowing adaptive
calibration across different information domains (breaking news, socio-political reports,
analytical materials, etc.).

Subsequent sections describe in detail the implementation of software agents, their
API-based interaction, modular architecture, and adherence to ethical data-collection
principles for major social platforms (Facebook, X/Twitter, Telegram). Data structures,
interval-profile generation, text normalization, and MongoDB-based logging are
presented.

The experimental part evaluates the agents’ performance on real and simulated
social-network datasets. Comparative analysis demonstrates that integrating the
proposed agents improves fake-content detection accuracy, reduces verification time,
and ensures transparency and explainability of results.

The fourth chapter defines the conceptual and architectural framework of the
software environment developed for fake-content detection and analysis in news social
networks. The modular architecture includes subsystems for data collection,
preprocessing, credibility assessment, interval user modeling, results storage, and
analytical visualization.

Particular attention is devoted to integration mechanisms with social networks, the
analytical core (CIEngine module), and the role of interval modeling in enhancing
precision and adaptability. The architecture is detailed using UML diagrams (use-case,
class, package, and deployment) that illustrate the logical and physical structure of the
system.

The section on information analysis and storage subsystems explains the design
of the MongoDB-based database, describing the main collections—posts, user_profiles,
facts, config, and logs—their purposes, interaction logic with analytical modules,
indexing, sharding, and performance optimization. Data-access classes, integrity control,
backup, and reproducibility mechanisms are elaborated.

A dedicated subsection addresses the interval modeling subsystem, responsible
for accumulating and dynamically updating user behavioral parameters to refine trust

indicators (TrustRate) and the composite credibility index (Cl).
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The chapter also presents the design of a modern web-based user interface built
with HTMLS5, CSS3, JavaScript, TailwindCSS, and Chart.js. The interface is organized
as a multi-component dashboard comprising monitoring, post-analysis, credibility-
evaluation, interval-profile, and settings pages. Interactive filters enable temporal
selection (24 h, 7 days, 30 days), Cl-trend visualization, emotional heatmaps, and
network-propagation graphs. Users can perform real-time searches, verify statements,
and explore behavioral activity. This interface design harmoniously combines analytical
depth with visual clarity.

The final part presents an efficiency evaluation of the developed environment
using an integral efficiency index (IE) that incorporates analytical, network, behavioral,
and usability criteria. Comparative assessment against leading tools (Google Fact Check
Explorer, ClaimBuster, Logically Facts, Hoaxy) confirms that the proposed system
achieves the highest level of comprehensiveness, corresponding to the class of high-
efficiency systems.

The integration of interval-based user modeling, the composite credibility
indicator (ClI), automated social-media data collection, and advanced analytics ensures
a substantial advantage of the developed system over existing analogues.

The practical significance of the obtained results lies in the creation of a software
environment for the detection and analysis of false or irrelevant information within
news-oriented social-network content.

Keywords: news-oriented social networks; content credibility; fake news; social
network user profile; limited data sample; interval analysis; structural identification;
parametric identification; bee colony behavioral model; gradient-based methods;

software agents; software environments; intelligent assistants.
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