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MPOBJIEMA BUSABJ/IEHHSA ®EWNKOBUX HOBUH HA BEB-CAUTAX MEPEXI IHTEPHET

IIpoananizoBaHO HasBHI MiAXOAM /IO BUPILIEHHS MPoOIeMU BUSBICHHS (DeHKOBUX HOBHMH y Mepexi IHTepHeT, po3risiHyTo eko-
CHCTEMY HOBHUH SIK Oi3HEC-MOeNnb iXHBOT MOSIBY, O3HAMOMIIEHHS Ta MOIIMPEHHS, MO0 Nepeadatae KOMIUIEKC B3a€MOIIOB'I3aHUX CyT-
HOCTeil — BUPOOHMKIB HOBHHHOI iH(popMmalii T KOPUCTYBadiB i pO3MOBCIO/KYBAUIB, sIKi CYKYITHO MOXYTH BUPIIIMTH Pi3HOMaHITHI
3aBJIaHHS NOTEHLIMHMUX yYaCHUKIB HA €AMHOMY iHTErPOBAHOMY I10Ji. 3'iCOBaHO, 1110 Mepexa [HTepHeT Mae OueBHHI NepeBaru Has
TpaauiiinumMu 3MI y po3MoBCIOIKEHHI HOBHH, Taki sk MUTTEBHI JOCTYI YMTadiB 10 OTpiGHOT iHopmallii, 6e3komToBHE i po3mi-
LICHHS, BiJICyTHICTh 0OMEXEHB Y CTHIIi TIONAHHS Ta Pi3HOMAHITHICTh opMary — TeKcToBa, rpadiynHa Ta mynpTumeniiina. OnHak, x-
HS HEBPETYJIbOBAHICTh Oy Ib-SIKUM PEAAKLIMHIM HArISI0M, a TAKOX AepKaBHUMK OpraHaMy 3 iHpopmaniiinoi 6e3mnexu npus3Ben 10
TOTO0, IO MEPECIYHOMY YMTAdy YacTO BAKKO BU3HAUMTH JOCTOBIpHICTH iHGOpManii B AeskuX omyOaikoBaHMX HOBHUHAX. Bcranosie-
HO, IO cepe] BiTYM3HAHUX (DaXiBLiB 3acTyrOBYIOTh yBaru IPyHTOBHI MyOmikarlil B OCHOBHOMY MPOQECiiiHIX Ky pHATICTIB, ¥ SIKUX
BOHU BHUCBITIIIOIOTH SIK Pi3Hy XMOHy iH(opMaito, Tak i moBHy nAe3indopmariito. He BixcTaroTs Bix HUX i MOJIONI apyBaHHS, SIKi y
CBOIX KPUTHYHUX JIONUCAX PO3BIHUYIOTH Mi(hu 1Ipo crity i Millb MIBHIYHOTO CycCila, a TakoX pi3Hi QedKy Mpo Ti 4 iHIIi pe3oHaHCHI
noztil. 3a3HadeHy npoGiieMy 3a OCTAHHE JECATHIITTS 3 YCIIIXOM MOYa JIOCII/PKYBATH 3aKOPAOHHI BUEHI, SKi JOMOIJIMCS YMMAINX
PE3yJIbTATIB SIK Y NMPAKTUYHOMY, TaK i TEOPETUUHOMY TIIaHax. JIOCIiIKEHO, 1110 TOJIOBHNUM 3aBJIaHHSM BUSBICHHS ()eHKOBUX HOBUH € aB-
TOMAaTH30BaHa 1X ineHTudikalis Ha paHHIX CTaiisX MOSBH, a TAKOXK BiJCYTHICTh a00 MaJia KilIbKiCTh Tak 3BaHOI M03HAYEHOT (MapKoBa-
HOI) iH(opMAaii 17151 MAIIMHHOTO HABYAHHS BiTIOBIAHUX MOJETIeH, Mpu3HadeHNX 1 ineHTudikawii (eiikoBUX HOBUH, A TAKOXK MOJATb-
nroro ix anainizy. Tomy Oarato 3aKOpIOHHUX AOCTITHMKIB MPOIOHYIOTH BCE HOBi Ta HOBI METOAM i 3aCO0M ISl BUSIBIEHHS (DEHKOBUX
HOBWH, $IKi 3 TIJIMHOM 4acy MPOrPecyioTh y BUPILIEHH] IIi€l MpoOIeMH 3 Pi3HIM CTyIIEHeM TOYHOCTi OTPUMAHMX Pe3yIIbTaTiB. 3'sICOBaHO,
110 32 TEPMiHOM €KOCHCTEMHE MUCJICHHS 3HAXOJUThHCS JACSIKUAN CBITOTIS, IilecpsIMOBaHE MUCIICHHS Ta BiMOBiHI Jil Jroei, 3a-
JdydeHi B Wit cucremi. EkocrcreMa HOBUH sk Oi3Hec-MoJielb IXHBOT MOSBU, O3HAHOMJICHHS Ta IMOLIMPEHHS, Nepeadadyae KOMIUIEKC
LIMTH Pi3HOMAHITHI 3aBJaHHs MOTEHIIHHNX YYaCHUKIB Ha €IMHOMY iHTerpoBaHOMY IoJi. BusHaueHo, 1o icHye neBHuit Habip MeTo-
IiB i 3ac00iB, peai3oBaHKX y BiAMOBIIHMX MPOTPAMHUX CHCTEMaX, sIKi HaKpale MmiaxoIsTh sl BUPiLIEHHS POOIEMHU BUSBICHHS
(eiikoBux HOBHMH y Mepexi [ureprer. [Ipote, GinblIicTh Cy4acHUX JOCIHIIHUKIB HAMAraloThCsi BUPOOMTH CBOI MMiJXO/H i3 3aCTOCY-
BaHHSIM KOMOiHAIiif YHIKalbHUX i BXKE anpoOOBaHMX METOIMK, 1100 YCHIlIHO BHUPIMIMTH 3a3HavyeHy mnpobiemy. IlpoananizoBano
MOXJIMBOCTI Cy4acCHUX MPOTPaMHUX CHCTEM Ha MiACTaBi iHHOBamiliHoro ¢peiimBopky Transformer, sikuii BUKOPHCTOBY€ 3MiCT HO-
BUH, X KOHTEHT i COLiallbHMIT KOHTEKCT JUIS aHaNi3y TXHIX KOPUCHUX XapaKTEPUCTHUK, a TAKOXK JUIsl POTHO3YBAHHS HIMOBIpPHOCTI MO-
siBU cepen HuX (peiiki. Po3pobiena moaens, Maioun B ¢Boilf 0cHOBI apxiTekTypy Transformer, jierko miazaeTsest MaIIMHHOMY HaB-
YaHHIO 3@ HAOOpaMU 103HAYEHUX HOBHH, 1110 JIONIOMArae LIBUIKO BUSBIATH (eliku B HOBUHHIM iH(opmaril.

Kunrouosi cioBa: iHTENEKTyanbHUI aHai3 TEKCTIB; KOMIT'IOTEPHA JIIHIBICTUKA; IITYYHUH IHTENEKT; HEMPOHHA MEpexka; reHeTHY-
HUI QJITOPUTM; ONITUMAJTbHE PIillICHHSs; PEHTUHIOBUI TpeKep.

68]. 3aBasiKM JIerkoMy 1O HUX JOCTYIy MOTEHLiiHI KOopuc-
TyBadi MalOThb 3BMYKY OTPUMYBATH Bill HUX iH(opmauito Ta

YV 10cKOHaJIEHHS TEXHOIOrIN Mepexi IHTepHET i MOO1Ib- . ..
R p p 0OMIHIOBATHCS HEIO Y CBOIX IpyIax, a TAKOX BUCJIOBJIIOBa-

HOTO 3B'SI3KYy TNPHBEJIO O TOTO, IO COLiaNbHI BeO-cepBicH
Ta MeJlia-pecypcH CTalOTh BCe OLTBIN MAaCIITAOHUMU Ta TIIH-
00KO iHTErpoBaHMMM B Halle MOBCAKIEHHe XUTTH [8, 51,

TH ¥ mommproBaty pi3Hi gonucu [12, 19, 46, 55, 67]. Llko-
Ja, aje 4epe3 BiJKPUTICTh COLIAIbHUX MEpeX, BEIHUKY
KiJIbKicTh 1i KOPUCTYBauiB i, K HACHiJOK, PI3HOMaHITHHUX

IHdopmalia npo asTopiB:

Aak TetaHa NeTpiBHa, KaHA. Nesa. HayK, AOUEHT, Kadenpa NPUKNAZHOT NiHrBicTUKK. Email: tetiana.p.diak@lpnu.ua;
https://orcid.org/0000-0003-0919-9792

T'puuok Opiit IBaHOBUMY, -p TexH. HayK, npodecop, kadeapa nporpamHoro 3abesneyeHHs. Email: yurii.i.hrytsiuk@Ilpnu.ua;
https://orcid.org/0000-0001-8183-3466

Fopsart NeTtpo NeTpoBuy, KaHA,. di3.-maT. HayK, AOLEHT, 3aBifyBay Kapespu KOMMN'IOTEPHUX CUCTEM Ta MEpPEXK.
Email: petro.horvat@uzhnu.edu.ua; https://orcid.org/0000-0002-3972-0115

UutyBaHHsa 3a ACTY: sk, T. M., F'puuiok, 0. 1., Fopsar, M. M. Npobaema BuaBNeHHs GpenKoBMX HOBUH Ha Beb-caitTax MeperKi IHTepHEeT.
Haykosuit BicHuK H/TTY YKpainu. 2022, 1. 32, Ne 6. C. 78-94.

Citation APA: Diak, T. P., Hrytsiuk, Yu. I., & Horvat, P. P. (2022). The problem of fake news detection on Internet websites. Scientific
Bulletin of UNFU, 32(6), 78-94. https://doi.org/10.36930/40320612

78 HaykoBwuii BicHUK HATY YKpainu, 2022, 1. 32, N2 6 Scientific Bulletin of UNFU, 2022, vol. 32, no 6



JoKepen iH(opMallii 9acTo TPaIUIIOThECS TakK 3BaHi (EeMKOBi
Hounu [7, 21, 26, 72, 86, 91]. Ix MoxyTh momUpIOBaTH
criellialibHO HaBYeHi (axiBili, 00 BBECTH MEPECiYHNX Y-
TayiB SKIIO He B OMaHy, TO MOCISATH cepel HUX XHUOHi AyM-
ku [28, 33, 35, 44, 49]. Taka indopmauis Moxe 3aBIaTH
cepiio3Hol MOpaslbHOT LIKOAU AK Oe3MocepeIHb0 LIMM YUTa-
YyaMm, TaK i CyCHIJIbCTBY 3arajioM, a TakoX CHPUYMHHUTU
3HaYHi MOJITHYHI Ta eKoHOMiuHi BTpatu [S1, 57, 60, 63].
[MprunHa B TOMy, 110 TMepeciuHi KOPUCTyBaui He MArOTh 4a-
Cy Ta HaBWKIB TEpPEeBIpATH NOCTOBIpHICTH MPOYMTAHOI iH-
(opmarii. Tomy nepen BiXMOBIZHUMH HEp’KaBHUMH CITyK-
06aMu mocrae HarajibHe 3aBIAaHHS BUABIATH Taki (elKoBi
HOBMHHM B COLIaJIbHUX Mepexkax, AKOCh iX MO3HayaTH 4u Ha-
BiTb BUAANATH, TOOTO TapaHTYBaTH cJIaOKO Opi€HTOBAaHUM
YuTayaM OTPUMaHHA MOBCSAKYAC AOCTOBIpHOT iH(opMmarlii.

OnHMM i3 HUTAXiB BUPIMIEHHS L€l MpoOIeMH € Mepexa
crewiajli3oBaHuX BeO-CepBiciB, MPU3HAYEHUX PO3Mi3HABATH
Taki ¢eiikoBi HoBuHU [13, 67, 70, 37, 81, 88, 90]. OcHoBHA
KOHLIETILIiSl IIMX 3aCTOCYHKIB mojisirac B ifeHTH(ikawil iH-
(opmarii i3 GioriB, cTareit UM Pi3HNX HOBUHHHX PECypCiB i
BinmoBinHi# 1i kmacudikamii Ha MeBHI KaTeropii, HATPHUKIIAA
— (eitkoBa um qocTOBipHA. J[aHe 3aBIaHHS HAJICKUTH 10 iH-
TesekTyassHoro aHanisy TekctiB (IAT, anrn. Text Mining)
— OJHOTO 3 HampsAMY IHTENEKTyaJbHOTO aHali3y HaHuX
(amrn. Data Mining) Ta mTydHoro iHTENEeKTY (aHri. Artifi-
cial Intelligence) — po3nily KOMM'IOTEPHOT JIiHTBICTUKH
(aurn. Computer Linguistics) Ta iHOpPMaTHKH, 10 OIIi-
KyeTbes (opMaizalicto IieBUX TpobieM i 3aBlIaHb, sKi
Ma€e BUKOHYyBaTH JtoauHa [6, 33, 34, 60, 63, 66, 87]. Me-
toto IAT € orpumanHs iHdopmalLii 3 HAOOPY TEKCTOBHX N10-
KYMEHTIB, IPYHTYIOUUCh HA 3aCTOCYBaHHI €()EKTUBHUX Me-
TOJIB MaUIMHHOTO HaBYaHHA Ta OOpOOJeHHS TPUPOIHOT
mosH [10, 14, 15, 20, 25, 28, 57, 61, 80, 81, 77]. Text Mi-
ning BUKOPUCTOBYE BCi Ti K MiAXOAM 0 MepepoOnIeHHs iH-
dhopmarii [6, 18, 40, 61], mo it iHTeNeKTyapHMIA aHATI3 da-
HUX, OHAK Pi3HUIA MK HUIMH TPOSIBIAETHCS TUTBKHA B OC-
TaTouHNX Metonax. OkpiM mporo, Data Mining mMae cripaBy
3i cxoBWIaMu Ta O6azamu nanux, a Text Mining — 3 enek-
TPOHHUMH OiOTi0TEKaMU, PETIO3UTOPISIMUA TEKCTOBUX HTOKY-
MEHTIB i MOTOKOBUMHU TEKCTaMu Mepexi [HTepHer.

Tomy po3po0ieHHs HayKOBOrO MiAXOAYy A0 aBTOMAaTH3a-
uii npouecy ineHTudikauii HOBUHHOT iH(opMaLii B Mepexi
InTepHer i fioro iMmIeMeHTawis y BiAMmoBigHMiT BeO-cepBic
IUTS MOXKJTMBOCTI BUKOPHWCTAHHS IJTBOBOIO ayIUTOPI€I0 €
aKTyaJIbHOIO MpobsiemMoro crorosieHHs1. PodoTa cripsimoBaHa
Ha yJIOCKOHAJICHHS YK€ HAsBHUX MiAXOIIB IO BUPINICHHS
JaHol NpobJeMy LUTSIXOM 3aCTOCYBaHHS Cy4aCHMX METO.IB
IAT i mTy4HOTO iHTENEKTY, IO 3a0€3MeUNTh MOTCHIIHHIX
KOpPHUCTYBaYiB 3py4YHUM CEpPBICOM JUIsl TIEPEBipKH Mifo3pinol
iH(popMaril.

006'exm Oocniodcentss — BUsIBIECHHS (PeKOBUX HOBHUH Y
Mepexi [HTepHer.

IIpeomem Oocnioxcennss — METONM 1 3aco0u aHalizy
TeKCTOBOI iHpopMmallii Ha BeO-caiiTax Mepexi [HTepHeT, 110
nacTe 3Mory 11 ineHTndikyBaTH, KinacudikyBaTy, o3Hava-
TH YU HaBiTh BUAANATH, @ TAKOXK MOKPALUUTh SK CTabinb-
HicTh poboTH iHdopMaLiitHOT cHCTeMH, Tak i 3MEHIIUTbH 1i
PECYPCOBUTPATHICTb.

Mema pobomu — npoaHaiilyBaTH HasiBHi MiAXOAH 10
BUpIIIeHHsS Mpo0ieMH BUsBIEHHA (PeiiKoBUX HOBUH y Me-
pexi [HTepHeT, po3risiHyTH eKoCHCTeMy HOBMH sIK Oi3Hec-
MOJENb iXHbOI MOSBYM, O3HAHOMIICHHS Ta MOMIMPEHHS, IO
nepeadavyae KOMIUIEKC B3a€EMOMOB'A3aHUX CYTHOCTEH — BU-
JaBLiB, iHpopmaLii Ta KOPUCTYBaUiB, sIKi CyKyHO MOXKYTh

BUPILIMTH Pi3HOMaHITHI 3aBIaHHS MOTEHUINHUX YYaCHUKIB
Ha €JUHOMY iHTETPOBAaHOMY TIOJi.

Jnst mocsITHEHHS 3a3HaYeHOT MeTH HEOOXiTHO BUPIIIUTH

TaKi OCHOBHI 3a60AHHS OOCIIONCEHHS:
® [pOAHAJI3yBaT CTaH JOCHIHKEHOCTI MPOONEMH BUSBICHHS

(peiikoBUX HOBHMH BpYYHY Ta aBTOMATHU30BaHOI imeHTH(ikarii

HOBHMHHOI iH(opMaltii B Mepexi [HTepHeT i pi3Hi porpamHi jg0-

JIaTKH, 110 peal3yIOTh BIATNIOBIAHI METOAMS

® DO3TIISHYTH OCOOIMBOCTI €KOCUCTEMHOTO MUCJICHHS sIK Gi3Hec-

MOZENb AiSTIBHOCTI Oy Ib-sIKOT KOMMaHii Ta €KOCUCTEMY HOBUH

SIK MOJIENb JistmbHOCTI BupoOHMKiB (3MI — penmakuiiini komma-

Hii, JKypHaJicTH, Onorepn), MOMIMPEHHS HOBMHHOI iH(opMartii

(3MiCT i KOHTEHT HOBHH) Ta KOPUCTYBadi (COLiAJIbHUM KOHTEKCT);

® TIpoaHai3yBaTH BiIOMi TPOTpaMHi CHCTEMHU JUISl BHSIBICHHS

(pelikoBUX HOBHMH Y Mepexi IHTepHeT, HaBEeCTH sIK IX MO3UTUBHI

BIZIMIHHOCTI, TaK 1 JICSIKI HEJIOJIIKU, 3a3BUYAM, ancyTHi 3a yMo-

BU BUKOPUCTAHHSA HAMJOCKOHAIIINUX METOALB;]

® [IPOBECTH OOTOBOPEHHS PE3yJBTATIB JOCHIIKEHHS, TOJOBHUM
3aBaHHSM SIKOTO € aBTOMAaTH30BaHa ineHTH(iKaris eiikoBux

HOBUH Ha PAaHHIX CTAIIX IX IMOSIBU, 4 TAKOXK MaJla KUIbKICTh TakK

3BaHoOi Mo3Ha4eHoi (MapkoBaHOI) iH(opMarlil 11 MalMHHOTO

HaBYaHHSI BIIMOBIIHUX MOJICIIEH.

® 3pOOWTH BUCHOBKH 3a pe3yJbTaTaMi BUKOHAHOTO JTOCITiIKEHHS

Ta HAZIATU PEKOMEHIALIIl NI0J0 1X MPAKTUYHOIO BUKOPUCTAHHS.

AHaJi3 ocTaHHIX Aoc/igxeHb Ta myOaikauiii. Ille He
TaK JABHO JIFOJCTBO TPaAMLiffHO B3HAaBaJlO HOBHHU 3 Ha-
NiifHMX iH(pOpMaLiHUX JKepel, Tak 3BaHuX 3ac00iB Maco-
Boi iH(popmamii (3MI) — moaeHHNX TazeT, pamio i Temeda-
YeHHs, s[Ki, 3a3BMYaii, NOTPUMYBAJIUCh CTPOrOro KOIEKCY
nyOonmiucTUKA i noOpodecHocTi kypHamictuku [S1, 68].
Opnnak, y kiHi 1990-ux pokiB Mepexa IHTepHeT 3amnpono-
HyBaJla HOBHi{ croci® oTpuMaHHs, po3MilieHHs iHpopmarii
Ta 00MiHy HelO CMOYaTKy 3 JOTPUMAHHAM HEBEJIMKUX pe-
JaKLiiHUX CTaHAapTiB, a 3rogoM — il 0e3 Hux. Pi3Hi BeO-
CalTH i couiaibHI Mepexi CTaTu BaXIJIMBUM JUKEPEIOM HO-
BUH 11 O0araThox moneit [7, 26, 72, 91]. 3rigHo 3 1aHUMU
Ranktracker [68], cranom Ha uepBeHb 2022 pOKYy Mepexero
InTepHeT KopucTylOThes 4,66 Minbsipna Jojeil y BCbOMy
CBITi, IIe 03HaYae, mo Oim3bpko 90% iHTEpHET-KOPUCTYBa-
YiB BUKOPUCTOBYIOTh TIOBCSIKYAC COLiaNbHI Mepexi, BOTHO-
yac Facebook, Oynyuu mpoBifHOIO M1aTOopMOIO Collianb-
HUX MepeK, Halidye ONn3bko 2,7 Mibspaa akTUBHUX KO-
puctyBauiB. OTKe, iCHYIOTb OUeBHIHI nepeBaru Mepexi [H-
TepHET y PO3MOBCIOUKEHHI HOBMH, TaKi K MUTTEBMH 10C-
TYIl YMTayiB 10 NOTPiOHOI iH(opManil, 3a3Bu4aii Ge3KolI-
TOBHE il PO3MIILIEHH!, BiACYTHICTh OOMEXEHb Y CTHJI MO-
JaHHS Ta Pi3HOMaHITHICTH (popMaTy — TeKcToBa, rpadiuHa
Ta MyJabTUMeailiHa. OnHak, Ui miar¢gopMu 30e0iIbIIOro He
BPETYJIbOBaHI OyIb-IKMM pelaKLiifHUM HarisgoMm, a Hi
nepxaBHUMU opraHamu [67, 37, 81, 90]. Tomy "acTo Bak-
KO BU3HAUYUTH, NpaBauBa uu (eiikoBa iHGopmallis B 1esKux
OTTyOJIiKOBaHUX HOBWHAX.

Cepen BiTUM3HAHUX (aXiBLiB 3acCNyrOBYIOTh yBaru
IPYHTOBHI myOJikalil B OCHOBHOMY mpodeciitHux xypHa-
JICTIB, y SIKUX BOHHM BUCBITIIOIOTH SIK pi3HY XMOHY iH(Op-
Mallifo, B T. 4. i eiiKOBi HOBHHHU, TaK i TOBHY Ne3iH(opMa-
uiro. Oco0IMBO aKTyaIbHUMU € MyOImiKalii, ki CTOCYIOTh-
csl BOEHHOTO cTaHy B YKpaiHi, nounHatouu e 3 2014 poky,
a TaKOX BIifICBKOBUX Hiif SK Ha JIiHIT pO3MEXyBaHHS 30Kpe-
Ma, TaK i Ha TepuTOpii KpaiHu 3arajgoM. TakuMu KpUTHYHHU-
MU i, BOOHOYAC, MOBYAIILHUMU MyOJiKaLisiMU paayoTh HAcC
Yac BiJl acy JKypHaJliCTCBhKi PO3CIiTyBaHHS Ta IOMUCH Ta-
KHX 3HAMEHUTOCTeH, sk ["eopris [Touenmora, Mapuau J{oB-
*KeHko, Spocnasa 3yOuenka, Mapunu [opomi, Orapa J{oB-
*eHka, ['anu CkisipeBcbkoi, Bonoaumupa Manunku, Baau-
Ma Micbkoro Ta in. IxHiif 3m00yTOK cTaHOBUTH Bix 150 10
250 my6nikawiif Ha pi3Hi TEMAaTHUKH, aKTYaJIbHICTb SIKUX Oy-
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Jla SK MiJ 4ac BUCBITJIEHHS Pi3HMX MOAINA y Toil um iHIUi
nepioz, a TAKOXK BOHU MPEICTaBIAIOTh iHTEpeC AN Pi3HUX
CITy’k0, B T.4. ¥ THX, AKi BiANOBINAIOTh 32 3a0e3MeueHHs iH-
(hopmariiitHOT Oe3neKH CyCIiIbCTBA Ta HALlIOHAIBHY Oe3Ie-
Ky AepXKaBH.

He BixcTaroTh Bifi HUX i MOJIOZI 1apyBaHHS, sIKi y CBOIX
KPUTUYHKX J0NKMCaX PO3BiHUYIOTH Midu mpo cumy i minp
MiBHIYHOTO CyCia, a TAKOXK pi3Hi (eliku mpo Ti uu i No-
[T sIK y KpaiHi 3aramoM, Tak i Ha GpoHTi 30kpema. Xoua ix-
Hi myOmikamii He Taki # uncnenHi (Bix 20 mo 150), mpote
BapTi yBarW TakWX >KypHAJicTiB, O)oTepiB i MPOCTO IOMH-
cyBauiB sk ['onuapoBoi Karepunmu, Kpacoscbkoi 301, I'op-
nienko Tersau, Jlomakinoi Axreninm, binoycenko Omnbru,
Hyumk [ianu, TonokxonbHikoBoi KaTtepuHu, AHIpeiiB
Ipunn, baxteeBa Bopuca, I'paboscbkoro Ceprisi, omkeH-
koBoi [HHM, [{aukoBcekoi Mapii, BypkoBcekoro ITetpa, Oc-
tan Ceitnanu, Ps6owran Ipunu, Kymsca Irops, €pemenko
Ceimanu, Puxininpkoro Bomomumupa, KynukoBa AHppis,
Hefimain TetsHu, I'opunHcbkoi Onekcanapy, BuiHuibkoi
Amwonn, byniscekoi ["anuan, Buroscskoi Hararii Ta iH.

OpHak, Hac IiKaBUTh BCe K TakW MpobjeMa aBTOMaTH-
3auii mpouecy ineHTudikauii HoBUHHOT iH(opMaLii B Mepe-
ki Iareprer. lllkoma, ame cepen BITYM3HAHUX HAYKOBIIIB
BAXKO HA3BATH TAKWX, Mpalli SKUX OW 3aClyTOBYBaJIM yBa-
ru. Tomy 3a3HaueHy npobieMy Houdain AOCIiIKyBaTh 3a-
KOPIOHHI BueHi. OCKiNbKY TOJIOBHUM 3aBIAHHSAM BHSABJIECH-
H (elikOBUX HOBHMH € aBTOMaTH30BaHa iX imeHTHikarisg
Ha paHHIX CTalifX MOSBH, TO JaHy MpoOJieMy AOCIiIKyBa-
1 Taki HaykoBli: Abu-Salih B. Ta Wongthongtham P. [1],
Baly R. ta Karadzhov G. [3], Cao J. ta Qi P. [S], Devlin J.
ta Chang M. W. [7], Helmstetter S. ta Paulheim H. [14],
Horne B. ta Adali S. [16, 17, 18, 19], Jacob Devlin, Ming-
Wei Chang. [8], Jin Z. ta Cao J. [22, 23], Jwa H. ta Oh D.
[24], Kai Shu, Amy Sliva. [71], Karimi H. ta Roy P. [27],
Lewis M. Ta Liu Y. [32], Liu Y. Ta Wu Y. F. B. [34, 35],
Nakamura K. ta Levy S. [38], Nguyen V. H. ta Sugiyama
K. [44], Papadopoulos S. Ta Kompatsiaris Y. [48], Patil D.
R. ta Patil J. B. [50, 51], Pizarro J. [54], Popat K. Ta Muk-
herjee S. [56, 57], Przybyla P. [60], Qi P. Ta Cao J. [62],
Radford A. Ta Wu J. [64], Shu K. ta Wang S. [70, 72], Sud-
hakar Murugesan ta Kaliyamurthie K. P. [37], Vosoughi S.
ta Roy D. [78], Wang Y. ta Yang W. [80, 81], Wu X. Ta
Lode M. [84], Yang K.-C. ta Niven T. [86], Ying L. Ta Yu
H. [88], Zhou X. Ta Zafarani R. [90, 91] Ta iH.

BonHouac, iHIOW mpobieMoro BUSIBIEHHS (eiikoBHX
HOBUH € BiICYTHICTb 00 MaJia KiTbKICTh TaKk 3BaHUX MO3HA-
YeHUX (MapKOBaHMX) AAHMX Ui MAlIMHHOTO HAaBYaHHA
BIAMOBIMHUX Mopenel, Mpu3HaYeHuK A X imeHTrdikamii
Ta MOJANIBIIOrO aHamizy. BupimieHHIo i€l HemanoBaKHOT
npoOJieMy TPUCBATUIN CBOI Mpali Taki HaykoBui: Ander-
son C. W. [2], Boididou C. ta Papadopoulos S. [4], De
Maio C. ta Fenza G. [6], Gruppi M. Ta Horne B. D. [12],
Hoens T. R. ta Polikar R. [15], Huang Q. ta Zhou C Ta iH.
[20], Jiang S. Ta Chen X. [21], John Dougrez-Lewis Ta Ma-
ria Liakata [10], Kai Nakamura, Sharon Levy [39], Kaliyar
R. K. ra Goswami A. [25, 26], Khanam Z. ta Alwasel B. N.
[28], Liu C. Ta Wu X. [33], Mohammadrezaei M. Ta Shiri
M. E. [36], Naseem U. ta Razzak I. [40, 41, 42], Nishant
Rai ta Deepika Kumar [45], Paschalides D. ta Kornilakis
A. [49], Perez-Rosas V. ta Mihalcea R [53], Potthast M. ta
Kiesel J. [59], Pushp P. K. ta Srivastava M. M. [61], Qian
F. ta Gong C. [63], Raza S. ta Ding C. [65, 66, 67], Silva
R. M. Ta Santos R. L. S. [73], Vijjali R. Ta Potluri P. [76],
Wanda P. ta Jie H. J. [79], Williams A. Ta Nangia N. [83],

Xian Y. ta Akata Z. [85], Yang S. ta Shu K. [87], Zellers
R. ta Holtzman A. [89] Ta in.

[poaHanizyemo meski po3poOKy 3a3HaYEHUX BHILE Ha-
YKOBLIB JIeII0 JeTabHille.

3rifHo 3 BU3HaueHHsM [67], deiikoBi HOBMHM (BiI aHTII.
Fake News) — nigpo0ka 1M imiTaliss HOBUH (MaHIIyJIsTHB-
He CIOTBOpeHHs (aKTiB, ne3iHdopmallis), sKi CTBOPEHO 3
iCHOPYBaHHSAM peNaKUifHUX HOpPM, MpPaBWJl i MpOILIECIB,
npuitaaTHx 'y 3MI mns 3abe3medeHHs iX TOCTOBIPHOCTI.
3a3Bryaii, BOHW He BUTPHUMYIOTb >KOIHWX, HaBiTh TOBEp-
XHEBUX TEPEBIPOK Ha BiIMOBIAHICTH peaJbHUM TMOMIsAM,
ajie, He3BaKalOUM Ha 1ie, MaloTh TOTYKHHI BIUTUB Ha CBiJO-
MICTb BEJIUKOI KUIBLKOCTI JIFOIEMA.

Oco6nuBicTb GeHKOBMX HOBMH Y TOMY, IO iXHE MOLIK-
PEHHsI y COLIAIbHIX MEpPeXax Ma€ XapaKTepUCTHKH, sIKi €K-
cneptu [31, 70, 78] Bu3Ha4aoTh Ak (peHOMEHAIIBHI, a caMe:

® [BUJKICTH TXHROTO PO3MOBCIO/KEHHS Maike B IIECTEPO BHUIIIA,

Hi’K pealbHUX HOBHH [70];

® {iMOBIpHICTH TXHBOTO perocty Ha 70 % BHINA Bix perocrty pe-
aJIbHUX HOBUH [71];

® yMoBHa "rmOuHa" momupeHHs [31] npakTUuHO y JecsaTepo
Oinblia 3a peanbHi HOBUHM # csiraia JOBXKHUHM JIAaHLFKKa y 19
TMEPEIIOCTIB, BOJHOYAC 4K JUIA peajlbHUX HOBHH L€ 3HAYCHHSA HE
nepesuiye 10 peroctis [78].
®DeifkoBi HOBUHM MAaIOTh Taki 0a30Bi o3Haku [67]:

1) ITpumiTuBi3M — MacoBUil MPOLYKT 3aBKAU NOCTATHbO
CIIPOILEHO CTBOPIOIOTH, M0O3asiK 0e3 LbOro BiH HE 3MOXe
OTpUMATH 3HAYHOTO MOLIMpeHHs [55].

2) Huzpkwuii cTaTyc 4nTadviB — NPH3HAYCHI I Ay AUTOPIi, AKa
3a PI3HUX MPUYMH HE MEPEBIPATUME NOCTOBIPHICTH Hada-
HoT iH(opMmariii.

3) HapemouiiiHe nogaHHs — po3paxoBaHe Ha HEraTUBHMIA
TMICUXOJIOTIYHMI CTaH TMOTEHUIHUX YMTadiB, AKi He migna-
BaTUMYTh KPUTHYHOMY aHali3y HajaHy iHpOpMalito.

4) TIpakTUYHO HE MAlOTh MPOAOBXKEHHS, MO3asiK PO3pPaxOBaHi
BHUK/IIOYHO Ha ONEpPaTHBHY Ta MUTTEBY MaHiIyJIALiiO Cyc-
MiJBHOIO Ty MKOIO.

OTmxe, ¢eiikoBi HOBUHM — 1€ iH(opmalis, ska € XuO-
HOO a00 CIIOTBOPEHOI0, 3a3BUYail BROIUTH B OMaHY ii CIo-
KMBayiB, OJHAK il MOJAIOTh AK BUCBITJIEHHS CHPAaBXKHIX MO-
niit [70]. Tepmin "¢eiikoBi HOBUHU" CTaB MOIMYJSPHUM ITiJ
yac npe3uneHTchbkux BuOopiB y CLIA 2016 poky. Ilicns
IBOTO Taki BigoMi kommadii, sk Google, Twitter i Facebook
BXKWJIA KOHKPETHUX 3aXOMiB Ui 00poThOM 3 HuMmU [4, 14,
41]. OpHak, yepe3 eKCIOHEHLiHe 3pocTaHHs iH(opmaril
Ha HOBMHHMX OHJIaliH-NOpTajax i Ha caiTax CoLiaJbHUX
MEpexk, PO3PI3HATH CIpaBkKHI Ta (PEeKOBI HOBUHU HAaBiTh
JOCBITYEHNM €KCIIepTaM 3 4acoM CTa€ HaA3BMYAHO BAXKKO
[71]. Tomy B cyuacHux ymoBax iHdopmaruzauii cycminb-
CTBAa METOIM BUsBJIEHHA (eHKOBUX HOBHMH MOAINAIOTbL Ha
py4Hy TiepeBipKy (hakTiB i aBTOMaTHUHY X ineHTH]iKaLio
3 NOANIBIIMM IHTENEKTyalbHUM aHai30M.

Be0-caiiti s nepeBipkn (axTiB, Takxi sik Reporterslab,
Politifact ta in. [90], 3a3BUYaif MOKITATAIOTH CBOI CIIOiBaH-
HS Ha JIFOJCBKE CY/KEHHs, 00 BU3HAYMTH TIPABIAMBICTb
nesskux HOBWH. HaBiTh Takuit rirant, sk Amazon Mechani-
cal Turk, yacTo BUKOPHUCTOBY€ TaK 3BaHUI KpayICOPCHHT
171l BUABJNEHHS (peiKOBMX HOBHH y OHJIAfHOBHX COLlianb-
HuX Mepexax. Ockibku kpayncopcusr (aHri. Crowdsour-
cing, crowd — "rypt" i sourcing — "MmoxomKeHHs, BUPOO-
HULTBO") — Lle Tepeaaya CBOIX BUPOOHMUYMX (YHKLiN (ne-
SAKUX TIPOLECIB i 3aBIaHb) MEBHIii po3mojineHiii podouiit
CHUIIi, SIKa MOXe BHKOHYBAaTH IIi 3aBOaHHA BipTyaJIbHO, TO
ixHI MeTomM TepeBipkh (aKTiB BUKOPHCTOBYIOTH TUTBKU
OCHOBHI 3aco0m (Tak 3BaHi SAPIWKHU "TpaBHa/Hempasaa’ du
MapKepy — CIpaBXkHA uu (eifkoBa) IS BUIHAUYCHHS SKOCTI
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Toi uM iHIIOI iH(popmauii, Mo MasoeeKTUBHO AJIs BCTa-
HOBJIEHHS ii K JOCTOBIpPHOCTI, Tak i peneBaHTHOCTI [71].
ToMy py4Hi MeTou nepeBipkn (akTiB MalOTh Jeski oOMe-
skeHHs [88]:

1) BUSBJICHHS Ta TOBiJOMJIEHHS NP0 KOXKHY (helfKOBY HOBUHY,
CTBOpEHy B Mepeki IHTepHeT, 3aiimae Gararo 4acy;

2) BaxKo MacluTabyBaTH MacHB HOBOCTBOPEHUX HOBHH, 0CO0-
JIMBO B COLIA/IBHUX Mepexax;

3) uacto ynepemkeHHs (aktuekepie (3 anrn. Fact Checking —
nepesipka (akTiB), HANPUKIIAL, CTATi, paCH YK HaLliOHAJb-
HOCTi MOXYTbh BIUIMHYTH Ha OCHOBHHIA €THKET iHTeprpeTa-
wii mpasay.

Metoau aBToMaTH4YHOT ineHTH]ikawil (akTiB € anbrep-
HAaTHBOIO PYYHUM METOAAM IX BMABIICHHs, NMPOTE Ha CbO-
rOJHI Taki METOAM LIMPOKO BUKOPUCTOBYIOTb AJA BU3HA-
YeHHS JOCTOBIpHOCTI iH(popMariii. 3rigHo 3 MM TTiIX0H0M,
XapakTepHi 0o3HakW (eHKOBWX HOBWH 3a3BWUail BU3HAYa-
IOTh 3 XapaKTEePUCTHK, TIOB'I3aHUX 3 iXHIM 3MicToM [12] abo
i3 cOLiaTbHOTO KOHTEKCTYy 4Yepe3 B3a€MOII0 KOPUCTYBayiB
[38, 54, 72]. Hanpuknan, y po6ori [60] aBTOp mocTimKyBaB
METO/HU, AKi MOXYTb iNIEHTHU(IKYBaTH OHJIANH-TOKYMEHTH
Pi3HOrO 3MicTy, OCOOJIMBO 1€ CTOCYETHCS HOBUHHUX ITyO0Ti-
Kalliif Ha miIcTaBi cTHIIO iX MofaHHs. Bin mokasas, 1o cy-
yacHi KkiacudikaTopu TEKCTy 3arajbHOro MpU3HAYeHH,
HE3Ba)KalOUM Ha IXHIO XOpOLILy MPOAYKTUBHICTb, MPU CIPO-
LIEHOMY aHajli3i Horo 3MmicTy HacmpaBli AaBald HHU3bKI
MPOTHO3M Y HaBYAJIBHUX BUOipKax. J{Jis Toro, mob JocsarTu
CTpaB/li CTHITICTUYHOTO MIPOTHO3Y, aBTOp 3i0paB BUOIpKY i3
103 219 nokyMeHTIB 30cepemkeHnx y 223 oHaiiH-Kepe-
JlaxX MOTEPeTHbO, TO3HAYCHUX Me/lia-eKCepTaMuy BiImoBi-
HUMU ApaukaMu. Takox BiH po3poOMB peanicTUUHI CLeHa-
piil OLHIOBaHHS HOBWH Ta /IBa HOBHUX KJIacHU()iKaTOPH TEK-
CTy — HelipoHHY Mepexy (aHri. Neural Network) Ta MoJenb
Ha MiIcTaBi CTUIOMETPUYHUX O3HaK. OTpHMaHi pe3ybTaTH
JOCHiDKEHHS JOBEJH, L0 3aNpOoNoHOBaHI HUM Kiacudika-
TOpPU TEKCTy 30epiraloTb BUCOKY TOYHICTb BM3HAYEHH:
foro 3micTy mix yac aHalily JOKYMEHTIB Ha paHillle HeBi-
JIOMi TeMH (HanpuKiIan, HOBi MOMIT) Ta 3 paHille HEeBiZOMUX
JuKepent (HalpyKIiaa, HOBUX BeO-CalTiB).

Mertoau aHamizy TEKCTy Ha MiJCTaBi HOro KOHTEHTY [4,
16, 59, 60, 73] BUKOPHUCTOBYIOTh pPi3Hi THMHU iH(pOpMALiT,
HaNpUKJIaN, JOMHCH, TOBIIOMIICHHS YW CTaTTi, iXHi 3aro-
JIOBKH, & TAKOX JDKEpena iX HaAXOMKEHHs, NPU3HaYeHi 115
CTBOpPEHHS BiMOBIIHUX KiacugikatopiB (eiikoBUX HOBHH.
BinbImicTh TakMX METOINIiB BUKOPHCTOBYIOTH CTHIIIMETPitO
(HampuKIaj, CerMeHTaLlil0 peyeHb, JJeKCeMU3allilo Ta Tery-
BaHHs POS (anrn. Part-Of-Speech Tagging — po3MidyBaH-
HSl YaCTUH MOBH) 1 JIIHIBICTUYHI 0COOJIMBOCTI (Hampukian,
JIEKCHKY, Ha0ip ciiB i 4acTOTy X MOSBH, CXeMU BiJMiHKiB)
myOJTikaliii /Ui BIIOBIIIOBAHHS OMAaHJIMBUX CHTHaNiB abo
miAroToBKM cycminbHoi mymkn. Hampuxman, Horne i Adah
y po6oti [18] BHEINAIOTH CTHTIIMETPil0 Ta TICHXOJIOTIUHI
OCOOJMBOCTI HOBHMH 3 iXHiX 3arojoBKiB, 10O BiIpi3HUTH
(eiikoBi HOBUHM Bif peanbHUX. BomHouac, Przybyla Ta iH.
y pob6orti [60] po3podunu knacudikaTop TEKCTy Ha MiaCTaBi
Horo cTuio, y SKOMY BUKOPUCTAlU IBOHAIpPAaBiEHY HOB-
rOTpUBaly KOPOTKOYacHy mam'ste (aHri. Long Short-Term
Memory, LSTM) nns ananilzy HOBUHHMX MNyOJikauiii, mo
6aszyeTbcsl Ha ocoOIMBOCTAX iX MosBH. Zellers Ta iH. y po-
60Ti [89] po3pobm Monens HeHpOHHOT Mepexki I BH3-
Ha4YeHHS JOCTOBIPHOCTI HOBWH, BHKOPHUCTOBYIOUM TEKCT
myOuikamii Ta cTwib 11 HanvicaHHs. Jeski iHmi po6oTu [73,
91] B TekcTax HOBUH PO3TIISAAIOTH CTPYKTYPY JIEKCeM, Ha-
0opH BUKOPHUCTAHMX CIIiB, CHHTaKCUC, YaCTUHU MOBH, TF-
IDF MeTpuKu, NaTeHTHi TeMH Ui BU3HAYEHHS O3HaK HOC-

TOBIpPHOCTI HOBMH Ha MJCTaBi IXHHOTO KOHTEHTY [4, 5, 18,
67,72, 73].

Yacto TF-IDF (Bin anrn. TF — Term Frequency — 4ac-
toTa cnosa, IDF — Inverse Document Frequency — 3BOpOT-
Ha YacToTa JOKyMeHTa) sIK CTaTHUCTUYHHI MOKa3HUK BHKO-
PUCTOBYIOTh JUISl OLLIHIOBaHHS Ba)XKJIMBOCTI CJIIB Yy COLliaib-
HOMY KOHTEKCTi okyMeHTa [41, 44, 67, 70, 72], wo € vac-
TUHOIO 1XHBOT Kojekuii uu penozurtopito [73]. Jlesiki Ha-
YKOBIIi BBaXKarOTh [91], m0 Baromicte (3HAYYIIiCTh) CJIOBA
MpOTIOpIIiifHa KITBKOCTI HOTO B)KMBAaHb y JOKYMEHTI Ta
00epHEHO TPOIOPIlifiHa YacTOTI TOSBU LBOTO CIIOBA Y iH-
WX JOKyMEHTaX BiAMOBiIHOT Konekmii. TakoX MoKa3HUK
TF-IDF mmpoko BUKOPHUCTOBYIOThH B 3aJadax aHallizy TeK-
cTiB Ta indopMamiiiHOro nomyky B Mepexi InTeprer. Horo
YacTO 3aCTOCOBYIOTb K OJMH 3 KPHUTEpilB PeleBaHTHOCTI
JOKYMEHTa 0 MOIIYKOBOrO 3aMuTy, a TaKOX MiJ 4ac po3-
paxyHKy Mipd CIOpiIHEHOCTi NOKYMEHTIB BHACHIIOK iX
KJacTepuzatii.

OTxe, 3aranbHa npobdjeMa MeToliB ineHTudikauii dak-
TiB, 3aCHOBAaHMX Ha IX 3MiCTi, KOHTEHTI UM COIiaJbHOMY
KoHTekcTi [41, 67, 72], mondrae B TOMY, IO CTHJIb, TUIAT-
dopma Ta TemMu (heHKOBMX HOBHWH IMOCTIHHO 3MiHIOIOTHCS
[16, 60]. Moneni, mig 9ac iX MAIIWHHOTO HABYaHHS HA Of-
HOMY Habopi ITaHWX, MOKYTh NOTAHO MPALIOBATH Ha HOBiil
iHopMmalii 3 iHIIMM 3MiCTOM, CTHJIEM MOJAHHSA YU MOBOIO
HarucaHHs [73]. OkpiM 1bOro, LiNLOBI ayaUTOpil CHOXH-
BayiB (peiikoBMX HOBHH 3 YaCOM OHOBIIOIOTHCH, ASsKi Apin-
KU CTalOTh 3acTapiiiMH, a iHIIi MOTpeOyrOTh MOBTOPHOIO
MapkyBaHHs [60]. BinbuiicTh MeTONIB, 3aCHOBaHKX Ha 3Mic-
Ti TEKCTy, He MOMKJIMBO aJaNTyBaTH A0 LUX 3MiH, 1110 BUMa-
rae MOBTOPHOTO BUJTyueHHs (DYHKIiil aHani3y HOBUH i OB-
TOPHOTO MapKyBaHHsS JaHWX Ha MiAcTaBi HOBUX (YHKLii
[72]. Lli MmeTOaW TakoX BUMararoTh BEJTUKOT KiJIbKOCTi HaB-
YalbHUX OaHWUX U BUABNCHHA (pelikoBmx HOBHH [54]. A-
IKE BiIOMO, IO HA TOM 4ac, KOJM IS HaBYAHHS MOIEI
BXe 310paHO IOCTaTHLO AAHWX, aBTOpU (PeHKOBUX HOBUH
BXKE€ MOMIHANM CTUIIb X MOJAHHA YM iX MOLIMPEHO BXKe 3a-
HaaTo naneko [38]. OCKiNbKM JIHTBICTHYHI OCOOJIMBOCTI
TEKCTY, AKi BUKOPUCTOBYIOTb B METOZAX Ha MiACTaBi Horo
3MICTy, MepeBaXKHO crielr(iuHi Uil TIeBHOI MOBH, TOMY iX
YHiBepCalbHICTb TaK0OX 0OMexeHa [16].

{06 ycyHyTH Henoniku MeToliB ineHTH(ikaLil GpakTiB,
3acHOBaHy Ha MJCTaBi oro koHteHty [5, 18, 67], 6arato
HAYKOBIIiB 3HAYHY YaCTHHY CBOIX HOCIHiIKeHb [35, 72, 79]
MoYaJTN 30CepeKyBaTh Ha COLiaTbHNX KOHTEKCTax IUIsl BU-
ABNICHHA (eiikoBuX HOBUH [44, 67, 70]. MeTonu ix aHamizy
TMOCTIUKYIOTh COLIaNbHY B3a€MOIII0 KOpUCTYyBauiB [54] i
BHIUIAIOTH peJieBaHTHI (YHKII{, M0 BigoOpakaroTh iXHi
nyOuikauii (ornsa/monuc, KOMeHTapi, BiAMOBimi) i Jeski
0COOJIMBOCTI pOOOTH COLATBHUX MEpeX — BiTHOCHHU YH-
TauiB 10 HMX i HaBmaku. Hanpukman, Liu i Wu y po6oti
[35] mpomoHyI0TE 3acTOCOBYBATH Kiacu(ikaTop TEKCTy Ha
TMi/ICTaBi HEWPOHHWUX MEpeXk, KNI BUKOPHCTOBYE TBITH B
COLIiaIbHUX MeperkaX, MOCTiIOBHOCTI peTBiTiB i mpodimi
kopucTyBadiB Twitter Uiss BU3HAU€HHS IOCTOBIPHOCTI HO-
BuH. [HIni nocmimkenns [40, 41, 54] BUBYarOTh MOYYTTS KO-
PHCTYBayiB 010 (GeHKOBUX HOBUH Y COLIiAbHUX Mepexkax
i BUABNAIOTH 3B'I30K MK IXHIM HacTpoeM i BHABIEHHIM
(eiikiB. V 1ux pobdoTax TakoX PO3rIsLAal0Th OOJIKOBI 3a-
NMCH Ta MOBEAIHKY MiJCTaBHUX KOPUCTYBauiB, 11006 noba-
YUTH, Y41 MOXKYTb BOHM BUABUTH ONOCEPENKOBaHi MO3ULIT.

Jesxi migxoau 10 aBTOMaTU30BAHOrO MPOLECY iNeHTHU-
(hikamii HOBWH, 3aCHOBaHI Ha COLIATBHUX KOHTEKCTax [41,
67, 72], BUKOPUCTOBYIOTb METOAM ineHTH(iKaLiT GaKTiB Ha
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MiZCTaBi MO3WIiN YWTAYiB i HA MOMWPEHHI HOBUH [35, 72,
87]. Meromu, 3acHOBaHI Ha MO3MIAX YUTAUiB, BHKOPHUCTO-
BYIOTb TOUKH 30py KOPHUCTYBauiB Ha MyOuikawii y corianb-
HHUX Meperxax, 100 BU3HAuUTH 1X icTuHy. TyT KopHucTyBayi
BHUCIIOBJIIOIOTE CBOIO TMO3MLIIO LIOJ0 HaXaHoi iH(popmarii
sBHO abo omocepenkoBaHo [38]. Biasepri mo3uuii untauiB
€ NpsMUM BUP@XEHHAM IXHIX AYMOK, fKi, 3a3BMYail, 10C-
TYMHI B KOMEHTapsiX A0 myOumikaiiii y colialbHUX Mepe-
kax. Jleski mocmimkerns [35, 72] 31e011b10T0 BUKOPUCTO-
BYBaJIM TOJIOCH 33/TPOTH, BEJWKHII Majiellb BrOPY/BHU3 IS
BHUIUICHHS SIBHUX To3ulliit [6, 35]. 3 inmoro 6oky, omoce-
penkoBaHi Mo3uLii KOpUCTyBadiB 1040 HazaHoi iHdopma-
1ii, K TpaBWIIO, 3aCHOBaHI HA MOBHUX OCOOJMBOCTSIX Iy0-
JiKaUiil y couiaabHUX Mepexax [61]. Jleski mocnimkeHHs
[26, 60] BHKOPHUCTOBYIOTh TEMaTHYHE MOJENIOBAHHA s
BHUBYEHHS NMPUXOBAHUX MO3WLIN YnTadiB. [HII nociimken-
Ha [79, 87] po3rnanaioTh OOJIKOBI 3anmKMcCH Ta MOBEAIHKY
MiICTaBHUX KOPUCTYBauiB, 1100 3'ACYyBaTH, Y4 MOXKYThb BO-
HM BUABIIATHU CBOIO OIocepeakoBaHy nosuito. 11106 ni3Ha-
THCS TIPUXOBaHi MO3WIIT YUTAYiB 3 TeM MyOJiKariil, meski
nmocmimauku [30] BUKOPUCTOBYIOTH TaK 3BaHE TEeMAaTUIHE
MoxemtoBanHs (aHTi. Thematic Modeling) — cmioci6 mo0y-
JIOBH MOJENI KOJEKIlil TEeKCTOBUX NOKYMEHTIB, K¢ BHU3HA-
Yae, 0 SIKUX TeM HAJIS)KUTh KOXKEH 3 JIOKYMEHTIB.

[Nepexina 3 mpocTOpy TEPMIiHIB Y POCTip 3HANICHUX TEM
M TeMaTHK MyOJTiKalliii JomoMarae JiHrBicTaM BUPIlIyBaTH
CHHOHIMIIO Ta MoJiceMil0 TepMiHiB, a Takox nemo edek-
THBHillle BMPIllyBaTH TaKi 3aBAAHHA SK TeMaTH4HHUH MO-
mykK, knacudikaiiro, cymMapusaliio Ta aHOTalli0 KOJIeKLii
JNOKyMEHTIB i HOBUHHUX MOTOKIB iH(popmauii. J[ns uporo
BHUKOPHUCTOBYIOTh TeMaTUuHi Mojeni (anri. Topic Model),
AKi 3 HamaHOI KOJEKIil TeKCTOBWX JOKYMEHTIB BHW3HaJa-
I0Th, 0 AKUX TEM HaJeXUTh KOXKEH i3 HUX, i AKi cJioBa
(TepmiHM) YTBOPIOIOTH KOXHY TeMy [77].

TemarnuHe MOJeIOBaHHS K BUI CTATUCTUYHUX MOJIE-
Jel A7l 3HAXOKEHHs MPUXOBAHMX TEM JOKYMEHTIB, LIO
TPaIIAThCA B iXHill Konekwii, 3HalII0 CBO€E 3aCTOCYBaH-
Hsl B TAKMX 00JacTsX, K MAallMHHE HABYaHHA Ta 00poOIeH-
Hs mpupoaHoi MoBu [30, 77]. JlocnigHUKA BUKOPUCTOBY-
I0Th pi3HI TeMaTUYHI MOJeli A aHaji3y JOKYMEHTIB, 110
3HaXOMAThCS B apXiBax, AJIsl aHaNlizy 3MiHHM TeM Y TXHiX Ha-
Oopax. [HTYITUBHO pO3yMitOuM, 110 JOKYMEHT HaNeXHUTh 10
MEeBHOT TEMH, B NOKYMEHTaX, TNPUCBSUEHNWX OAHIN Temi,
MOJKHA HATpaNWTH Ha JesKi cjioBa yactimie 3a iHmi. Ham-
pukian, cioBa '"TpaHCTOpTHHI 3aci®" i "moctpaxkmaii"
TPAIUIIOTHCA YacTillle B JOKYMEHTaX Mpo Haa3BUYaiHI Mmo-
Iii, BOOHOYAC 5K "KOMaHAyBaHHA" 1 "BignieHHs" — B TOKY-
MeHTax Mpo BilickkoBi moaii. 3a3Buuail, JOKyMEHT CTO-
CyeTbCs KiIBKOX TeM B pi3HMX mpomopuisx. Hanpukiaz,
IUIsL JOKYMEHTY, B sikoMy 10 % TeMM CTaHOBUTb KOMaHIY-
BaHHs, a 90 % TeMH — TPaHCHMOPTHUIA 3acib, MOXKHA MpH-
MyCTHTH, IO CIIiB Mpo neit 3acié B 9 pasiB Oiiblie, omHaK,
Ile 30BCiM He O3Hauae, MO0 3MIiCT TOKYMEHTa CTOCYETHCS
BilicbkoBuUX nii. TemaTnuHe MOJeMOBaHHS BigoOpaxae Ta-
Ky IHTYIil0 B MaTeMaTW4Hili CTPYKTypi MoOIelsi aHamizy
TEKCTY, SKa JIa€ MOXKIIUBICTh JOCITiTHUKAM Ha Ti/ICTaBi BUB-
YeHHA KOJIeKLii JOKYMEHTIB i JOCHi)KeHHS YaCTOTHHUX Xa-
PAKTEPUCTHK CITiB Y KO)KHOMY JOKYMEHTi 3pOOMTH BHCHO-
BOK, 1[0 KOXKEH IOKYMEHT — 1ie Aeskuii Oananc TeM [77].

Mertonu inenTudikauii ¢paxtiB Ha miacTaBi IXHBOTO MO-
mmpenns [20, 21, 34, 63] BukopucToBYyI0OTh iH(hopMalito,
noB's3aHy 3 (deiikamu, HaMpUKIaj, SK KOpUCTyBaui iX po3-
MOBCIO/KYIOTh MiX CO00I0 y Mepei. 3aranoM, BXiTHUMH
MAHVMU [T [IAX METOJNiB Moke OyTH abo XHiif kackanx To-

YOK (TIpsMe MOJaHHS MOLIMPEHHs HOBUH), a00 caMOBU3HA-
yeHuii rpad (omocepenkoBane MomaHHsd, mo (ikcye iHpop-
Malito npo ix posmnoBcromkeHHs) [90]. He nuBnsuucek Ha
Te, IO 11l METOJM BUKOPUCTOBYIOTH Ipady Ta GaraToBUMip-
HUI KacKkal TOYOK IJIsl BHSBJIEHHs (eiikoBMX HOBHH [20,
34], npoTte BOHM Bce Iiie nepeOyBalOTh HA [MOYATKOBIii CcTa-
1ii cBOro pO3BUTKY.

Paniwte, 1y BusABNEHHS (eiKOBUX HOBUH Oarato moc-
nigHuKiB [47] mpoOyBanayn BUKOPUCTOBYBAaTH HEMPONiHTBIC-
tnaHe nporpamyBanuasa HJII (aurn. Neuro-linguistic prog-
ramming, NLP), Tak 3BaHWii HAYKOBWI HampsiM y TICHXOTe-
pamii Ta TpaKTWYHIN MCHUXOJOTIl, 0 BUBYAE 3aKOHOMIp-
HOCTi Cy0'€eKTHBHOTO IOCBiNy JItOAe# depe3 po3KPUTTS Me-
XaHi3MiIB i croco0iB MOJeNFOBaHHS 1X MOBEiHKH i epenadi
BUSIBJICHUX Mojenel iHmmM monaM. Xoua #oro edexTus-
HICTb 3 YacoM OyJia CIpoCTOBaHa [62], npoTe BUKOPUCTORY-
toun knacuyHi metonuku NLP ta Deep Learning (rmubun-
He HaBYaHHS) HEWPOHHUX Mepex, JAesKi HayKoBli [5, 24,
33] 3MornyM 3acTocyBaT HEKOHTPOJIbOBaHI METOAM ANs
rpyIyBaHHS HOBHH 3a TeMaMHM, BUKOHYBATH TOIIYK HEeIO0C-
ToBipHOT iH(popMalii Ta 3xilicHioBaTH 11 Kiacudikamio 3a
TIEBHUMH O3HAKaMH.

OKpiM aHaNi3y TeKCTOBUX NOKYMEHTIB, 4aCTO IJIsi BUSIB-
JeHHs (efiKkoBUX HOBMH BUKOPHUCTOBYIOTh Bi3yaJibHy iH-
(hopmariro fK IOMOBHEHHS AJsl BU3HAYEHHS iX MpaBAWMBOC-
Ti. 3HauHa KiNbKicTh pobiT [4, 5, 22, 23, 62] npucBsveHa
JOCITiIPKEHHIO 3B'13KiB MiK 300pa)KeHHSIMHU Ta JOCTOBipHic-
TIO TBiTiB/NalikiB mig HumMu. OfiHaK, y poborTi [5] BizyanbHa
iH(opMmalig Oysa CTBOpeHa BpyuHy, 1110 3HAYHO OOMEXUIIO
MOXJIMBOCTI BiANOBIAHMX Mojeseil BUA0oOyBaTu CKIaqHUi
KOHTEHT 3 HasiBHUX AaHuX [4, 73]. 36uparoun aBTOMaTUYHO
BisyanbHy iH(opmaLiro 3 pi3HuX myOmikamiif, Jin et al. y
poborti [22] 3ampornoHyBaB MiIXil, 1¢ BUKOPUCTAB TIIHMOWH-
He HaBYaHHSA HEHPOHHOI Mepexi. Y CBOEMy AOCIiIKEHHI
aBTOp crnpoOyBaB MOE€THATH Bi3yasibHi (DYHKLI] BHUCOKOL
AKOCTi 300paXeHb 3 TEKCTOBHM i COLIAJIbHUM KOHTEKCTOM
nmornuciB mix vumu [41, 44, 67, 70, 72].

3 pPO3BUTKOM MYJbTUMENiIHHMX TEXHONIOrii ©arato
3JI0BMUCHUKIB [5, 23, 62] HamaratoTbcsi BUKOPHCTOBYBATH
3MICT 300pa’keHb 4M Bieo, 1100 BBECTHM B OMaHy YWTadiB
LUIAXOM IIBUIKOTO iX PO3MOBCIOKEHHS, 1O POOUTH Bi3y-
IBHUH KOHTEHT BAXJIMBOIO YAaCTHHOIO (PeHKOBMX HOBWH
[4, 5, 18, 73]. Hacto 300paxkeHHs, DOAAHI MO HOBUHHUX
nyOJikaniii, € He Tinbku (eKOBUMH, SIKi MalicTepHO Mil-
pobneHo, ane il pealbHUMMU, AKi YCHILIHO BUKOPUCTOBYIOTb
JUIS TIOJaHHS HepeNieBaHTHUX Toaiid. OTxe, LinecnpsiMoBa-
He BHMKOPHCTaHHA [EIKUX XapaKTepUCTHK 300pakeHb Y
(elikoBUX HOBMHAX € BR)KIIMBOIO Ta CKIATHOIO MPOOJIEMOI0
JUIs iX BUABJIEHHS. Y peanbHOMY CBITi 300pakeHHs (eliko-
BHX HOBUH MOXYTbh ICTOTHO BiApI3HATHCA BiJ 300paxKeHb
peanbHUX MOl Ak Ha (iZUYHOMY, Tak i HA CEMaHTUYHOMY
piBHSX, IO MOXXHA YiTKO BimOOpa3WTH B YAaCTOTHill Ta MiK-
cenbHilt o06nacTi BinnoBigno. B po6oti [62] aBTopu mpono-
HYIOTb HOBY CTPYKTypy OaraToJoMeHHOi Bi3yalbHOi Heil-
ponHoi Mepexxi MVNN (aurn. Multi-domain Visual Neural
Network), B sikiit 00'eqHaHO Bi3yanbHY iH(opMaIlliro 3 yac-
TOTHHX 1 TMIKCENbHUX IOMEHIB Il BUSBIECHHS (elKOBHX
HOBMH. 30KpeMa, BOHM PO3pOOMIIM HEMpOHHY Mepexy Ha
6a3i CNN m1st aBTOMaTH9HOTO 3aXOIUIEHHS CKIIaTHNUX mab-
JIOHIB 300paskeHb MOTEHLIITHO (peHKOBUX HOBHH y 4acTOT-
Hilt obnacTi. Takox BUKOpUCTaNIM GaraToraigy3eBy MOJeNb
CNN-RNN s BunyueHHsl Bi3yajbHUX XapaKTEpUCTHK 3
pI3HUX CEMaHTHUYHMX PIBHIB y MikcenbHii obmacti. Mexa-
Hi3M yBard 4MTa4iB BOHM BUKOPUCTOBYBAJIM HJI AWHaMiy-
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HOTO 3JIUTTA O3HAaK YacTOTHUX i MiKCeJIbHUX IOMeHiB. Mac-
ITaOHI eKCepUMEeHTH, NPOBeleHi Ha peaJbHOMY Habopi
300paXxeHb, IeMOHCTPYIOTh, 0 MV NN mnepeBepiye HasB-
Hi METOAM 3 TOUHICTIO LIoHaliMeHIIe Ha 9,2% 1 Jomomorae
MiJBUIIMTY NPOAYKTUBHICTh MYJIbTUMENIMHOTO BUSBIEHHS
(peitkoBMX HOBWH TMOHAT 5,2%.

HemonaBHo s aBTOMatuuHOi ineHTH]ikanii ¢eiiko-
BUX HOBHH OYJIO 3aCTOCOBAaHO Tak 3BaHe TpaHC(epHe HaB-
vaHHs (aHrn. Transfer Learning) — nociinHWIIbKa 3a1a4a B
MalIMHHOMY HaBYaHHI, 30cepelkeHa Ha 30epiraHHi 3HaHb,
OTpPUMAaHUX MiJ Yac po3B's3aHHA ONHI€T 3agaui, Ta 3acTocy-
BaHHI WX 3HaHb 10 iHINOI, aje MoB'A3aHoi 3amadi [24, 33].
Xoya Take HaBYaHHS MOKa3ajo OOHAmiiJIMBI pe3yNbTaTH
nig yac o6pobneHHs 300paxens i B 3aBaanHsax HIII, fioro
3aCTOCYBaHHS IS BUSIBIIEHHS (heiKOBMX HOBHMH BCe IIE He-
JocTtaTHbO pociimkeHe. Ilpobiema B ToMy, 110 HaBiTb
inenTudikamis HOBUHHOI iH(opMaLii € AeTiKaTHUM 3aBaaH-
HSIM, T Yac SKoro TpaHcdepHe HaBYaHHSA MOJelli Mae Ma-
TH COpaBy i3 CEMaHTUKOIO, MPUXOBAHUMU 3HAYEHHAMMU
3MICTy TEKCTY, 1Oro KOHTEHTOM i COLiaIbHUMH KOHTEKCTa-
mu pormciB [41, 44, 67, 70, 72], AKi CyTIpOBOKYIOTH 300-
paXeHHA i, B OCHOBHOMY, € HEIOCTOBIpHUMH.

ITincymoByouM 3a3HayeHe BHUILE, BBAKAEMO, 110 3MiCT
HOBHH 1 iXHiif KOHTEHT, a TaKOX COILliaIbHUL KOHTEKCT Me-
nia-pecypciB, npodiii 37T0BMUCHUX KOPUCTYBayiB i iXHi Ail
MO’KHa BUKOPUCTOBYBATH AJA ineHTU]iKaLii HOBUHHOT iH-
(opmanii. OnHak 11i MiAX0AN CTBOPIOIOTH 3HAYHI MpodieMu
i gac 1x 6e3mocepenHboi pearizanii. Hampuknan, 30ip co-
LiaJIbHUX KOHTEKCTIB 3 JIOMMCaMU KOPUCTYBauiB i 300pa-
JKEHHSIM € OOILMPHOI0 TEMAaTUKOK NOCIIIKEeHHS, MpoTe Ii
IaHi He TLTBKYU BEJIWKi, aJie i HeTIOBHi, 4acTO 3alryMJIeHi Ta
HECTPYKTYpOBaHi, 1110 pOOUTH BiAMOBIHI METOIY BUSBJICH-
Hs (pefikoBNX HOBUH, 3a3BUYAli, Hee(hEeKTUBHUMHU.

Pe3ysibTaTH AOC/HAiAXKEeHHs Ta iX 06roBopeHHA /
Research results and their discussion

3HauHa YacTKa MOTEHLIHHUX YMTa4iB HOBUH TParHyTh
B3HABATH iX 3MICT 1 KOHTEHT OHNaliH 3 Mepexi [HTepHeT, ne
BOHM MalOTh JIOCTYN IO PI3HUX HOBHHHHX pecypciB [66,
67]. 1106 nomomorTu UM YnTavaM 3HaiTH NOTpiOHY i pe-
JIeBaHTHY HOBMHHY iH(OpMaLllilo IIMPOKO BUKOPUCTOBYIOTh
CyyacHi cucteMu pekoMeHpaauiii HoBuH NRS (aHrn. News
Recommendation System). Po3poOmeni nHa mincrtaBi Hel
MpOrpamMHi CUCTEMH NMPU3HAYEHI YCYyBaTH HASBHICTH Mig03-
pinoi uu HaBiTh XMOHOI iHpOpPMaLi Ta MPOMOHYBATH CIIO-
JKUBAYaM TiIKA JOCTOBipHI HOBUHH, SKi MOXYTh iX 3arli-
kaBuTH. OgHAK, pO3pPOOHMKAM TaKWX CHUCTEM ITOBOIWTHCS
BHUpIIlyBaTH MpoONeMy MOSABU Tak 3BaHUX (peiikoBUX HO-
BUH, 3 skuM# NRS cTukaeTbes mijg vac ineHtudikarii HasB-
HOi iH(popMmaLii, 10 BUMarae 3ampoBaKeHHS Pi3HUX Hie-
BUX IS 11 aHaJi3y pilleHb OIISIXOM BUKOPWCTAHHS Haicy-
YacCHILIOro MporpaMHoO-anapaTHoro 3ade3neveHHs.

1. ExocucTeMHe MHCICHHSI Ta €KOCHCTEMAa HOBHUH.
Ha croronni 6inmbire He iCHY€e TEXHOJOTIH, ki 6 po3po0IIs-
JIM i30J1bOBAHO /NI BUPILIEHHS AKOrOCh OJHOTO 3aBAAHHA.
3a3BHUyail, KOXKEH TMPOAYKT i TEXHOJOTIYHE pillleHHs, IO
3HAaXOIWTHCS 32 HHUM, BOYNOBYIOTh B CKJIAIHY CHCTEMY
B3a€MO/iM 3 IHIIMMU NPOLYKTaMH, y4aCHUKaMU PUHKY, pe-
TyJSTOPHUMU HOPMaMH, JIOTiCTHKOIO, MiaTdgopMamH i T.A.
Xo4a KO)KHOMY 3 Hac BiJIOMe€ CIIOBO €KOCHCTeMa 3 Pi3HUX
colialbHUX KOHTEKCTiB [67, 72], ane paneko He BCi po3yMi-
I0Tb, 1110 32 LIUM TEPMiHOM 3HAXOIUTLCA HEAKUH CBITOIIAL,
iecrpsMOBaHe MUCIICHHS Ta BiIMOBiIHI 1ii oaeit [69].

barato ¢daxiBuiB BBaxkaroTh [2, 52, 69], mo ekocuctema
— HoBMii popmaT mucnenHs. OfHak, TepMiH "eKocucTeMHe

MUCJIEeHHA" — He HOBa MEeHTalbHa Mozenb. Hanpuknan, ans
KepiBHUKIB Oi3Hecy L MojeNnb cTaja O0COoOJMBO MOIYJISp-
HOIO 3aBISIKM PO3BHUTKY iH(opMamiitHUX TEXHOJOTIH Ta iX
MOBCAKIEHHE BUKOPUCTaHHS — OyAb-TO HAa BUPOOHULTBI,
TpaHcropTi M B 1oOyTi. Exocucrema sk Oi3Hec-Monenb
ixHbOT HisTbHOCTI mepeadavyae KOMIUIEKC B3A€EMOIOB'A3a-
HUX TOBapiB YM HaJaHUX MOCHYT, SKI MOXYTb BUPILIMTH
pi3HOMaHITHI 3aBlaHHS MOTEHLIHHNUX KIIIEHTIB HA €TUHOMY
inTerpoBaHomy mnoni. Benuki IT- ta ¢inaHcoBi kommnaHii,
Taki gk Microsoft, Apple, Google un Amazon, FisIbHICTH
SKUX BJIAIITOBAaHA caMe 3a TAaKUM MPUHLMIIOM, LIUPOKO BH-
KOPHCTOBYIOTh €KOCHCTEMHE MHUCIIEHHS.

Heski ¢axiBui [52, 69] mominstoTh €KOCUCTEMHI Ta
raTopMHi KOMIaHii, ane ocTaHHi Bke JaBHO BHMILIN 3a
Mexi ogHoro Buay aismbHocTi. Hampuknan, Facebook 3a
OCTaHHE AECATWIITTS BUpOCHA i3 coLialibHOT Mepexi Hac-
TINIBKH, 10 B3ke MoTpedye HoBoro OpeHmy, 60 crapwii He Bi-
nmobpaxae 3MicT 11 CKIIagHOT CTPYKTYpH. AIKE B €KOCHUCTE-
My couianbHoi Mepexi Facebook BxomsaTh Garato iHIIMX
CoLMeperK 1 MeceHLKepiB, Lie TAKOX irpoBa Ta e-commerce
mnardopma, naTikHa cuctema Ta 6araro iHmoro. Hampuk-
naj, eNeKTpoHHa Komepuis (Bin aHri. Electronic Commer-
ce, CKOPOUEHO e-commerce), Oyaydn cdeporo muppoBoi eko-
HOMIKH, MICTUTb BCi (DiHAHCOBI Ta TOProBi TpaH3aKuii, sKi
MPOBOJISATH 32 MOIIOMOTOK KOMITIOTEPHUX Mepex, Ta 0i3-
Hec-TIpoLiecH, TIOB'sI3aHI 3 TPOBEACHHAM ILMX TPaH3aKLi.
OCHOBHUMH CKJIAJJOBUMHU e-commerce € MOOiThbHa KOMep-
s, eNeKTPOHHUN Nepeka3 KOLUTIB, yNpaBiiHHA JaHLOra-
MU TIOCTAaBOK, |HTepHET-MapKeTUHI, 0OpoOJeHHs OHJaiiH-
TpaH3aKlliii, eNeKTPOHHMI 00MiH maHuMU (aHrn, Electronic
Data Interchange, EDI), cuctemu ynpapiiHHS 3anacamu Ta
aBTOMAaTH30BaHi CUCTeMU 300py maHuX. ToMy ekocucrema
Oi3Hec-IisTBHOCTI, SIK i Bce iHIIe, He OyBa€ MOCTIitHOIO, BO-
Ha 3 YaCOM PO3BUBAETHCSA 33 PAaXyHOK 301IbIICHHS B3a€MO-
Iil MK T yHYacHMKaMy, 3alyqaloud BCE HOBWX TMapTHEPIB
CBOTM "TpaBiTamiitHuM mosjem".

Exocucrema HOBMH MiCTUTh TPU OCHOBHI CYTHOCTI [2,
66, 72]: Bunasui (HoBuHHi 3MI 4K penakuiiiHi KomnaHii,
AKi myOJiKyIOTh HOBUHM), iHpOpMallis (3MICT i KOHTEHT HO-
BHH) Ta KOPUCTYBayi (COLiajbHUIT KOHTEKCT IXHIX MpodiniB
i miif). Slk mokazaHo Ha puc. 1, cmoYaTKy HOBUHHM HaaXOAATh
Bix BuaaBuiB. [ToTiM BOHM MOTPAIUIAIOTh HA Pi3Hi BeO-caii-
TH 4YM OHNaiH-maTdgopmMu HoBHH. KopucTyBadi oTpumy-
I0Th HOBMHHU 3 LUX JUKEPEJ, AUTSATHCS HUIMH Ha PI3HUX TUIaT-
(hopmax (boru, comianbHi Mepexi). 3B'I3KM MiXK akayHTa-
MU KOPHCTYBauiB, MOCWJIAHHA OJIWH Ha OJHOTO, XSINTErH Ta
00TH CTaHOBIATH COLiAJTBHUI KOHTEKCT Meaia-pecypcis [4,
5,18, 67,72, 73].

Takox Ha puc. 1 MokasaHo cXeMy THUIOBOI MPOLERYPH
aHanizy HoBuH [43]. CnouaTKy HOBWHHA iH(opMmallis Hal-
XOIATh i3 €eKOCUCTEMH HOBUH [2], IKy 4YacTO Ha3UBaKOTh Ha-
060poM nmaHWX. 3MICT HOBWH, iX KOHTEHT i COIliaJIbHUIT KOH-
TEKCT TBITiB/NaiikiB, y T.4. i Menia-pecypciB, mpodini xo-
puUcCTyBadiB i iXHi Ail HAAXOIATH IO BiNMOBITHUX MOIYIIB,
Iie JaHi momepenHbo oopodsoTs [41, 44, 67]. BxXimanmu
MaHWMU JUTA PiBHA imeHTH(DiKALii Ta aHATi3y € Taki KOMITO-
HEHTH, K 3MICT HOBMH, IX KOHTEHT i COLiiaJIbHi KOHTEKCTHU.
Pe3ynbTaTtom pobOTH LIMX MOIYJiB € BEKTOPHE MOJAaHHS OK-
pPeMHX KOMIOHEHT, sIKi MOTiM 00'€THYIOTh Ul OTPUMAaHHA
€IMHOTO y3araJbHEeHHs, SKe MepenaloTb AK BXiAHI daHi 1o
6noky Transformer. B nipomy Guoui BinOyBaeThes iX kiiacu-
(hikaris, a MOTiM Tak 3BaHa KPOC-€HTPOMIsl, & BOHU OTpPH-
MYIOTb MiTKY ((pajIbLIMBY UM CTIPABXKHIO) I KO’KHOT HOBH-
HU K OCTATOYHWM pe3yJIbTar.
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Puc. 1. Cxema TUIOBOI CTPYKTYPH PO3MOBCIO/KEHHS] HOBUH Ta IXHROTO aHami3y (po3pobieHo Ha mincrasi [43]) / Scheme of a typical
structure of news distribution and its analysis (developed on the basis of [43])

Momynb, MO aHalizye 3MicT HOBHH (TIyOJtikatiit), BUmo-
OyBae IXHilf KOHTEHT 3 eKOCUCTeMU HOBUH. OCHOBHA YacTH-
Ha HoBuHHM (ii 3micT) i BimnmoBigHa moGiuHa iH(poOpMaLis
MIPEACTABISIIOTh HOBWHHY iH(popManifo. OCHOBHHI TEKCT
HOBWHU — II¢ MyOJTiKalid, fKa OMHUCY€, HATPUKIIAL, TOJII0,
mo BigOynacs. Sk mpaBwmio, crocid HamMcaHHS HOBHHU Bi-
nmobpaxkae OCHOBHUIT mepedir mofii Ta TOYKY 30py aBTOpa
Ha Hei. CTOCOBHO HOBHH, TO B LIbOMY MOJIYJi pO3MIIAAAI0TH
TaKy J0JaTKoBy iHdopmauito [67]:

® Kepeno HOBHH, HampHKiaz, Taki kommail sk CNN 1 BBC,
BiJIbHI XypHaicTH, 610repy TOIIO;

® 3aroJIOBOK, SIKMil ONKCYE OCHOBHY TeMy IyOuikaril, 3a3Budait
CTBOPEHMIA Tak, 00 MPUBEPHYTH YBary YUTadiB;

® aBTOp HOBMHH, OyBac sIK TepeciuHnit JomucyBad 4u 6orep-mo-
YaTKiBellb, TaK i MpodeciiiHmit KypHATICT UM CHelianbHO HaB-
YeHu# (paxiBellb 3 Pi3HUX CITykO — NepKaBHUX UM IPUBATHUX;

® yac myOsikallii HOBUHM — MOKa3HUK 1XHBOT "cBixkocTi" abo 3a-

Ii3HEHHS;
® roBinkoBa iH(opMmamis, 3a3BHUYal, CTOCYEThCS MPUXHILHOCTI
JUKEpena MOSBM HOBHMH IO IIEBHOI KaTeropii i croxuBadib.

Hamnpuknan, mkepeno HOBHH i3 pi3HMMHM ITyOIiKallissMu Ha KO-
PHUCTb NPABHX BifoOpaxkae NapTiliHy yHepeKeHICTh SIK HKepe-
11a Ta aBTOPIB, TaK i IXHIX YMTAUIB.

Jlo MomyJisi, IO aHaJTi3y€e COLiaJbHUII KOHTEKCT Meia-
pecypciB, HaAXoAATh MyOikalii, JaiKky, NOMNPEHHS, Bif-
noBizi, ¢osnoepu Ta ixHi aii [41, 44, 67, 70, 72]. Komn
(yHKLIH, MOB'I3aHUX 3 aHANi30M 3MiCTYy HOBWH, HeIoc-
TaTHBO a00 HEJOCTYITHO, COLiANbHUI KOHTEKCT MOXKe Haza-
TH YB2)XHOMY YMTady KOpPHCHY iH()OpMaLifo Mpo IOCTOBIp-
HicTh HOBUHM. MeThes PO T€, 1O KOKEH TaKUil KOHTEKCT
MOAFOTh TTOCTOM (KOMEHTap, OTJISA, BilMOBiNb) i BiAMOBiA-
HOIO NoOiuHoO iH(opmauiero (MeTaganumn). OTxe, my6i-
Kalist — ue 00'eKT couianbHOT Mepexi, po3MilleHuii Binno-
BiIHUM JKepeioM HOBHWH. BoHa MicTWTH HJIs 4WTadiB KO-
pucHY iHpopmalito, 100 3po3yMiTu IXHiil MOrnsa Ha HOBU-
Hy. MOXHa BHOCUTH TaKy AOJATKOBY iH(popMalito, MoB's-
3aHy 3 COLliaJIbHUM KOHTEKCTOM Mejia-pecypciB, npodiniB
KOpHUCTYBadiB i IXHIX niit [67]:

® KopHCTYBay — JIFoAUHA 200 00T, sika(uii) 3apeecTpoBaHmiA B CO-
HiaTbHUX MEpPeKax;
3aroJIOBOK M KOPOTKHMIA JIONKC, IO 3a3BHYail BilOBinae 3umic-
Ty HOBHHHU;
OIliHKa, YaCTO YHWCIIOBA, HAJaHA YUTA4YaMM IMyOmikamii, ski ii
CXBATIOIOTH, OTIPOTECTOBYIOTH YU l"aHB6JI§ITL;
JDKEPENIo HOBUMH — Pi3Hi HOBMHHI KOMIIaHii, BiTbHI JKypHaTicTH,
Onorepu, 10MUCyBayi TOLIO;
KiJIbKiCTh KOMEHTApiB JI0 Iy OJmikatii — QyHKILis, sika 3abe3rnedye
piBeHs ii MOy ISPHOCTI;
criBBiHOImIEHHS "3a" Ta "MpOTH" — OILliHKA CXBAJCHHS/BiIXH-
JeHHs MmyOuikatlii Oe3rnocepeHiMU YUTauUMU;
3arajibHa OLliHKa ayAuTOpii — CyKyIHa BiJIOBiIb BCiX YHWTAYiB
Ha KOXHy ImyOnikaito. [Ipuryckaiors, o HoBuHa abo 1i 3aro-
JIOBOK 3 OL[IHKOIO MEHIIIC OJMHULI HE € HAAIMHOIO, i HABIIAKM;
JIOBipa KOPHCTYBauiB 10 COL{aNbHUX MEpEexX (IOBipa corianb-
HHUX MEpPEX JI0 KOPUCTYBaYiB) — J0JaTKOBA (yHKILisl ColliabHO-

ro koHTekcry. L{s yyHKIis Jomomarae aHamiTHKaM BU3HAYMTH,

YW CXWJIBHUM YndTay MOoLIMPOBATH ,Z[aHi HOBHWHH, YU Hi. HaanK-

Jial, JIeSIKAIA JTOMUC l'[i,Z[ HOBHHOIO 4uTa4da, SIKM HE 3acCjIyroBye

JIOBipH, BKa3ye€ Ha Te, 110 HOBHMHA € CHPABXHBOIO UM (hanbiim-

BOIO [67].

BcTaHoBNeHHS [OBipM KOpHCTYBadiB A0 COLAJIbHUX
MepeX i HaBIaKW He € HOBOW B Jitepatypi [1, 42]. V ne-
AKX po0OTax 3acTOCOBYBABCSA MiAXil, 3TiMHO 3 SAKAM
3MiMCHIOBAJIOCH BHABJICHHSA NEBHOI crmiibHOTH [48], Ham-
pUKIan, 3 pacUCTCHKUMM MOTJISAAaMH, NPOBOIMBCS aHAJI3
HAcTpoiB 11 YYaCHHUKIB i 3aCTOCOBYBAJIMCS METOAU PaHXKY-
BaHHA IXHIX Mpo(iNiB 32 IHTEHCUBHICTIO BUCJIOBIIIOBAHb Y1
MpOSIBOM TYMOK. Y Takuii croci® BCTAHOBIIIOBAIM JIiepiB
CHIUJTLHOTH, BU3HAYAIM IXHIO CXWJIBHICTh 3aKJIMKATH 10 Ha-
cuibcTBa. OnHAK, AJs BUABNEHHS (DEMKOBMX HOBHUH, SKi
BpPaxXOBYIOTh JOBipY KOPHUCTYBAYiB IO COLiaJIbHOT'O KOHTEK-
CTy Mellia-pecypciB, BUKOPUCTOBYIOTb MPOCTY KJacTepu3a-
uiro 300paxkeHb 4u Bineogaiinis [72]. TyT yacto 3actoco-
BYIOTb TaK 3BaHe HyJbOBe HaBuaHHA ZSL, 106 BU3HAYUTH
NOBipY KOPHUCTYBAYiB JI0 COILIATBHAX MEPEXK.

Hanpuknaza, B poGori [1] aBropu nocnimkyBanu Hac-
Tpiif unTadviB (TAaKOX BiIOMUIL SK aHATI3 IXHIX TyMOK), K
3roIOM CTaJI0 OCHOBHUM HAamNpAMOM IXHbOI poOOTH, L0 Ma-
JIO Ha METi 3pO3yMITH MPUYKHY 301bIIECHHS 3MICTY HOBUH-
HoT iHopMaLii, CTBOPEHOro AOMUCYBaYaMM, Aj11 BUKOPUC-
TaHHA COLiaTbHUX Mepex. Hampuknan, B oHNaiH-comianb-
HUX Mepexax (anrn. Online Social Networks, OSNs) aHani3
HAcTpOiB YMTAuiB BUKOPHCTOBYIOTH B JAEKLIBKOX 0COOJIH-
BUX nociimkenHs [58]. Y koHTekcTi HoBipu unTaviB 1o co-
HialbHUX Meia-pecypci Oysu po3po0JIeHi paMKy [T aHa-
N3y HaAiHOCTI KOHTEHTY KopucTyBauiB [18, 72], 6epyun
IO yBard iXHi 3arajibHi TMOYYTTS 10 HamucaHoro. OIHaK,
IO/I0 AOCIi/KeHHs HalilfHOCTI 11iel MoBipH, To iXHi HaMa-
TaHHs TPOBECTH aHaJli3 HACTPOIB y BIAMOBIASX HAa AOTHCH
He YBiHYQJIMCb 3HAYHUM YycmixoM. OTxke, CeMaHTHUUYHMIA
aHaJi3 TeKCTy BapTo 00'€qHATH, 00 MOKPAIIUTH Pe3yJib-
TylOue BiI4yTT BiJ MPOBeIeHOT POOOTH.

3azuuaii, ZSL (anrn. Zero-Shot Learning) — ue mMexa-
Hi3M, 3a JOMOMOIOI0 SKOI0 KOMM'IOTEpHY Mporpamy BYaTb
po3rmizHaBaTh 00'eKTH Ha 300pakeHHI ab0 OTpUMYBATH iH-
(opmallito 3 CyNpoBiAHOrO TEKCTy 0e3 MO3HAYeHHs HaB-
yanebHUX faHux [85]. Hampukiax, mommpeHnM MiaxoaoM
10 KyacTepuzalii 300paxeHb € HaBYaHHs MOJeJi 3 HyJs Ha
JaHNX, IO CTOCYIOTHCSI KOHKPETHOTO 3aBOaHHS. MexaHi3m
ZSL nae MOXIJIMBICTh BUKOHATH 1€ 3aBAaHHA 0e3 Oyab-sIKo-
TO TIOTIEPEeTHBOTO clienianbHOro HaB4aHHs. [1py oMy mo-
nenb ZSL Moxe BUSBIATH HEBIZIOMi KJacTepH, Ha AKi BOHa
HIKOJIM He MOTpaIuisuia Mg 9ac HaBYaHHs, Ha MiACTaBi TMo-
nepeHiX 3HaHb 3 TOMeHy IKepela 300paxeHb [84] abo no-
nomixHoi iHdopmauii [61].

106 BM3HAYNTH piBEHb NOBIpH COLIATBHUX MEPEX N0
KOpPHUCTYBaiB, CIIOYATKY TPYMYIOTh JIii KOKHOTO 3 HUX (KO-
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MeHTapi, myOuikarmii, BiAMoBigi), a MOTIM BBOAATH IO iH-
(dopmariro B kmacudikarop ZSL, skuif 9acTO CTBOPIOIOTH
Ha mincrasi apxitektypu Transformer [7, 24, 45, 67, 76].
To0TO, NPUKPITUTIOIOTE 3a3[aJieTiqh MiATOTOBJICHY KOH-
TPOJIbHY TOUYKY (BaromicTh koeQillieHTiB Mojeni Ha cTamil
HaBYAHHS) JJIS BETMUYE3HOTO Ha0OPY MaHWX, BHACIITOK HYO-
ro OTPUMYIOTh 0araTo>KaHpOBHil BUCHOBOK MPUPOIHOT MO-
Bu MNLI (aurn. Multi-genre Natural Language Inference)
[83] 3 uum knacugikaTopom.

3a ponomororo Mozeni ZSL monepenHb0 HaBUEHY KOH-
TPOJIbHY TOUKY MO)KHA HalallTyBaTH [Jisl BUKOHAHHS cIie-
LianbHOrO 3aBlaHHs, Hampuknaa? MepeBipku IOBIipU KO-
pHCTYBadiB 10 Pe3yJIbTaTiB TIEBHOTO TOCHTIKEHHS, BUKOHA-
HOTrO pesikolo Kommaniero. TyT KopucTyBadiB, 3a3BHYai,
KacuQikyloTh y 3aB4aCHO BU3HAYEHI KaTeropii, ki BKazy-
10T Ha Pi3HI piBHI MOBipM M0 HUX. 3arajioM BHU3HAYAIOThH
'sITh piBHIB AOBipH (Kareropiit): HOBUII KOpUCTyBad, IyxKe
HEeHaNiHWIA, HeHANiIWHWA, HanitHui, nyxe Hamiitauii. Ta-
KOXX BHMKOPHMCTOBYIOTH TONEpeNHi 3HAHHSA NMPO TOYHO Ha-
namToBaHy Moaenb ZSL Ta il KOHTPOJIbHI TOUKH, a TaKokK
CEeMaHTHUKY JOMOMiXHOI iHpopMaLii 1711 yTOUHEHHS Xapak-
TepUCTUK BiIOMUX KaTeropiii kKopucTyBadiB. 3anponoHoBa-
Ha y po6ori [85] mozenb ZSL Moxke BHOKPEMIIIOBATH HOBI
KJ1acTepu KOpPMCTYBayiB, sIKi 3rOIOM NEpPEeBOIATH B KJacu
(xareropii). Ili3nime 1o iHpopMalLifo BHOCATH AK CiadKi
MiTKH B MOZIEJTh BUABJICHHS (DeHIKOBVX HOBHWH.

36ip maHWX 3 6araTbOX HOBWHHMX JKEpeN 4acTO BHKO-
PUCTOBYIOTh Ul aHANi3y iH(pOpMAaLil Bil BEJIUKUX CIHilb-
HOT Y1 AyMOK iXHIX yYaCHHKIB, SIKI PO3MILLYIOTb IX y coui-
aIbHUX Mepexax. JlJis boro 3aCTOCOBYIOTh METOAH i 3aC0-
6u MNLI, no3ask Le BeaMKOMacIUTaOHUI MPOEKT, AKUMH
OXOITIOE HU3KY JKaHPiB YCHOTO Ta MHCHbMOBOTO TEKCTY.
JloBipa couianbHUX MepeX OO KOPHUCTYBauiB i Kpayncop-
CUHI OYJIO JeTalbHO PO3MNIAHYTO B PI3HUX AOCHIIKEHHAX
[3, 46]. 3rinHo 3 iXHIMU AaHUMH, BEJIMKa KiJIbKICTh Kpaya-
COPCHHTOBHX JaHUX Ha€ MOXUIHBicTh Moaeni MNLI Buse-
JIATH 3B'SI3KM MDK JOBIpOIO KOPHCTYBAdiB i THUM, SIK BOHH
BHCJIOBITIOIOTH CBOIO JYMKY TIPO COLialbHy Mepexy. 3po3y-
MLJI0, HAI3BUYaliHO BAKKO 30MpaTH JyMKH Tak 3BaHOTO Ha-
toBmy mozaeit (aur. Crowd of People), a Takox mpsAMi Bia-
ryku OesnocepenHix KopuctysadiB. ToMy TYT OTpUMYIOTh
nepeBary morepeaHbo HaBueHoi Monesi MNLI 3 Touku 30-
Py po3Mipy Ta TpHBAJOCTi IX HaBUAHHS, a TAKOX MepeBar
TOYHOCTI aHaJli3y HOBUHHOTO TEKCTY.

OTKe, NPOBIBIIM aHAJi3 TAKUX TEPMiHIB, K €KOCUCTEM-
HE MUCJIEHHS Ta €KOCUCTEMY HOBHUH, MOXHA 3pOOMTH TaKi
MPOMiXKHi BUCHOBKH.

3'sicoBaHO, MO 3a TEPMiHOM EKOCUCTEMHE MUCICHHS
3HAXOINTHCS AESKUIl CBITOTJISIN, LiJIECTIPIMOBAaHE MHUCIEH-
Hs Ta BiIMOBIAHI [ii ToeH, 3amyyeHi B Wil cuctemi. 3a3Ha-
YeHUI TEePMiH CTOCY€EThCS i €eKOCHCTEMH HOBHUH sIK Oi3Hec-
MoJeNnb {XHbOI MOSABY, O3HAHOMIIEHHSA Ta MOIUIMPEHHS, 10
nepeadayae KOMIUIEKC B3a€EMOMOB'A3aHUX CYTHOCTEH — BU-
pobHuKiB (HOBUHHUX 3MI UM penakuiiHUX KOMMaHiii), HO-
BUHHOT iH(opMallii (3MicT i KOHTEHT HOBHH) Ta ii KOPUCTY-
BaviB (comiaNbHII KOHTEKCT iXHiX TpogimiB i mii), sKi cy-
KyITHO MOXYTh BHPIIINTH Pi3HOMaHITHI 3aBIaHHS TMOTEH-
LifTHNX Y9aCHUKIB Ha €IMHOMY iHTETPOBAHOMY TOJTi.

HaBeneHo cxemy THIOBOI NpoLELypH aHalli3y HOBHH,
JIe CTIoYaTKy HOBMHHA iH(OpMaLlis HaIXOIUTh i3 BiMOBiA-
HOI €KOCHCTEMH, Ky 4acTO Ha3MBaIOThb JUKEPEJIOM AaHUX.
3MicT HOBHH, iX KOHTEHT i COLaJbHHA KOHTEKCT TBi-
TiB/malikiB, y T.4. i Mefia-pecypciB, npodini KopucTyBadiB
i iXHi #ii sk OKpeMi KOMMOHEHTH HaIXOMASATh IO BiJIOBil-

HUX MOZYJIB, A€ X MonepeaHbo 00po0soTh. PesyibraTom
poOOTH LIMX MOJIYJiB € BEKTOPHE TIOIAHHA OKPEMHUX KOMITO-
HEHT, AKi TIOTiM 00'€IHYIOTb U1 OTPUMAaHHS €IMHOrO y3a-
ralbHeHHd, SKe MepelaloTh SK BXiAHI JaHi oo OJOKy
Transformer. B nibomy 6moui BinOyBaeThes iX kiacudika-
1id, a MOTIM TaK 3BaHa KPOC-€HTPOIIisl, 1€ BOHU OTPUMYIOTb
MITKy ((anbluMBY YM CHOpPaBXKHIO) Ul KOXKHOT HOBMHM fK
OCTaTOYHUH pe3ysbTar.

JInst BCTAHOBJIEHHS JOBIpM KOPUCTYBadiB 10 COLialb-
HHUX MEpex i HaBMaKU YacTo 3aCTOCOBYIOTh MifXiM, 3TiIHO 3
SKUM BUABJIAIOTH NEBHY CHIJILHOTY, L0 MalOTh AesKi Hera-
HUKIB 1 32CTOCOBYIOTh METOAN PAaH)XyBaHHs IXHIX mpodinis
3a IHTEHCUBHICTIO BUCIIOBIIOBAHb YU MPOSBOM OyMOK. Y
TakAi CHOCi0 BCTAHOBIIOTH JIJEPiB CIITLHOTH, BH3HAYA-
I0Th IXHIO CXWJIBHICTH 3aKJMKaTu 10 HacwibcTBa. OHAK,
1751 BUSABNIEHHs (peiikoBUX HOBHH, sIKi BPaXxoBYIOTb NOBipY
KOpHUCTYBaviB 10 COLIAJIbHOTO KOHTEKCTY Melia-pecypcis,
BHKOPHCTOBYIOTh MPOCTY KIIACTEPHU3aLLif0 300pakeHb UM Bi-
neogaiinis. TyT yacTo 3aCTOCOBYIOTh TaKk 3BaHE HYJIbOBE
HaB4YaHHA ZSL, 100 BU3HAYUTU [OBipy KOPUCTYBauiB 10
COLIIATBHUX MEPEK.

Busnaueno, mo ZSL — MexaHi3M, 3a JOIOMOI'OKO SIKOTO
BiJMOBi/IHY MOJieNIb BYaTh pO3Mi3HaBaTH 00'€KTH Ha 300pa-
eHHI abo oTpuMyBaTH iH(OpMaLiio 3 CYNpPOBITHOrO TeK-
cTy 0e3 NMo3HaueHHs HAaBYAIbHUX NaHuX. [lommpeHnum min-
XOIOM 10 KacTepusauii 300pakeHb € HaBUYAHHA MOZE 3
HyJI1 Ha JAHUX, WO CTOCYIOTHCS KOHKPETHOrO 3aBIaHHs.
[Tpu upomy Monens ZSL Moke BUABIISITH HEBIOMI KiacTe-
pY, SKi He TparsUIMCA Mij 4ac HaBYAHHS, BUKOPUCTABILIH
IJISl LbOTO MOTepeHi 3HaHHA 3 JOMEHY JUKepes 300paXeHb
abo nonomixkHoi iHdopmarii.

2. MporpamHi cuctemu A BUSIBJIEHHS (elikoBUX
HOBUH Yy Mepexi IntepHer. [lpoaHanizyBaBIUM OCTaHHI
JOCHIIKeHHs Ta MyOikauii moao mMeroxi imeHTH]ikamil
HOBHMHHOT iH(opMaLlil, MO)KHa OJHO3HAYHO CTBEPIXKYBATH,
10 iCHye meBHUM Habip MeToniB i 3aco0iB, sKi Halikpaile
MiAXONATH JJIS BUPIMIEHHSA TPOOJIeMU BUSBICHHS (heitko-
BUX HOBMH y Mepexi IntepHer. BcranoBneno, mo Oinb-
IIICTh Cy4YacHUX JNOCIiTHMKIB HaMaratoThcs BUPOOUTH CBOT
MiAXOMU i3 3aCTOCYBaHHSAM KOMOiIHAIlifl YHIKaTbHUX i BXKE
anpoOOBaHMWX METOAMK, 100 YCHIIIHO BUPIMIATH 3a3Haye-
Hy mnpoGnemy. ToMmy nHami HAeTanbHO MpoaHaji3yeMo
HaO1TbII BigoMi Ta epeKTUBHI MPOrpaMHi CUCTEMH, NPU3-
HayeHi BHUABIATH (eliKoBi HOBMHM, HaBEAEMO fK 1X MO3H-
TUBHI BiIMIHHOCTI, Tak i AEAKi HEHONIKW, 3a3BUYAlA, MMPH-
CYTHi HaBiTh B HaliTOCKOHAJIIINX CHCTEMAX.

Cucmema Hna niocmaei apximexkmypu Transformer.
Shaina Raza i Chen Ding [65, 66, 67] po3poOwiu iHHOBa-
HidHWA GpeliMBOpPK, Y SIKOMY BHUKOPUCTAIM HalCydacHiIi
MOXIJIMBOCTi OTO MaITWHHOTO HaBYaHHSA. Po3poOneHa aB-
topamu [1C Ha mincTaBi hpeiiMBOpKY BHKOPHCTOBYE 3MiCT
HOBWH, iX KOHTEHT i CcoIliallbHi KOHTEKCTH IUIA aHaNi3y iX-
HiX KOPUCHHUX XapakTepuCcTHK [41, 44], a TakoX IJIs mpor-
HO3YBaHHS MMOBIpPHOCTI MOSIBU (eiikoBUX HOBUH. Po3pob-
JieHa MOJIeNlb, Malo41 B CBOiil OCHOBI apXiTekTypy Transfor-
mer [7, 24, 45, 67, 76], nerko miagaeTbcs MalIMHHOMY HaB-
YaHHIO 32 HAabOpaMu TO3HAYeHWX HOBWH, IO JOTOMAarae
MIBUIIKO BUSIBIIATH (heiiku B HOBUHHIH iHpopMatii. Y pobo-
Ti [67] TakoX BUKOPHUCTAHO JTOAATKOBY iH(opMalrito (MeTa-
JIaHi) i3 3MiCTy HOBUH, X KOHTEHTY i COL[iaIbUX KOHTEKCTIB
MiJ Yac BUKOPUCTAHHS MO, 0 al0 MOXKIIMBICTh Kpa-
nie kiaacu(ikyBaTH HOBHHHY iH(popmamito. Y pobortax [7,
24, 45] Oyno 3acTOCOBaHO CHCTEMHMI MiaXid OO NOCIHi-
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IDKEHHS 3B'I3Ky MiK TpodileM aBTOpa HOBHMH Ta iXHBOIO
JOCTOBIPHICTIO. 3aMpOINOHOBAHO HOBY MOJENb, 3aCHOBAHY
Ha apxitektypi Transformer [76], 3 BHKOpHUCTaHHSIM TaK
3BaHOTO HYJIHOBOTO HABUAHHS JIsi BU3HAYCHHS PIBHS OBi-
pH colliaJbHUX Mepex 10 ii kopucTtyBadis. [lepeBara boro
MiIX0Ay B TOMY, IIO BiH MOXe BU3HAYUTH JIOBIpY fAK JIO
MOCTIHNX, TaK i HOBUX KOPHUCTYBaYiB, a TAKOXK MOXE BU-
SIBUTH 3JIOBMUCHHKIB, SKi 9aCTO 3MiHIOIOTh CBOIO TaKTHKY,
o0 MPUBEPHYTH yBary J0 cede MOTeHIINHUX MPUXUIbHI-
KiB, a00 Bpa3IMBHUX KOPHCTYBAUiB, SIKi MOMUPIOIOTH JC3iH-
(hopmariiro. 3acTOCOBaHO MOJIENb CIA0KOTO HATIALY (aHTIL.
Weak Supervision) nns MapKyBaHHs NyOikalliii, ska 3Hau-
HO TIPUIIBUANTYE POOOTY HaH ii MAIIMHHAM HaBYaHHSM, BH-
KOPUCTOBYIOUH IS IIBOTO BEJIMKI Ta CKJIaHI HAOOPH JaHUX.
3aBOgKM TaKOMy TMAXOMy TIO3HAYeHi HOBWHHA MOXKHA
MUTTEBO OTPUMYBATH 3 BiIOMHUX JKEPes IXHbOTO MOMINPEH-
HS Ta OHOBJTFOBATH MOJICIN B peXXHUMi peaTbHOTO Hacy [67].
Cucmema Check-It. Demetris Paschalides ta iH. [49]
3anpornonyBanu miarid Check-It ns Gpaysepis, mo gomno-
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Marae po3mi3HaBaTH MpaBAWBI HOBUHU (puc. 2). Po3poodie-
Ha HuMU [1C Ha migcTaBi IBOTO TUIATiHY MiCTUTh MOIYJIbHE
I13, ske MaTpuUMye Mpolenypy imeHTUdikail deiikoBux
HOBWH Ha IMiCTaBi Pi3HOMaHITHUX CHUTHATIB. TakoX I CH-
cTeMa BUKOPHCTOBY€ NBOCTAliitHUI npoliec BUOOpy (hyHK-
i, AKki 37ificHIOIOTE L2-perynspizamito s 3MEHIICHHS
CTyIeHs TiepeHaBuanHs moneli (auri. Model Overfitting),
Ta reHeTuyHuii anroput™ (auri. Genetic Algorithm, GA),
o0 BU3HAYNATH ONTUMANIGHY KiTBKICTh WX (GYHKIH, sKi
MOXXYTb YCHIIITHO HaBYATH JIOTICTUYHY perpeciro (anri. Lo-
gistic Regression, LR) 3 HU3bKAM pecypcoM i Majoro Ta-
M'aTTio. [IpoBeeHi MacmTabHi eKCIIepUMEHTH TIOKa3yIOTh,
IO 3aIpPOTIOHOBAaHUI MeTOJ BHOOPY (YHKIIiH mepeBepirye
HalicyJacHili #oro anbTepHaTUBH. PerenbHuii aHami3 Ta
MOPIiBHAHHA 3 iHITMMHU HaliCy4acHIIIUMH poOOTaMH aBTOPH
MPOBENH HA PETbHUX HaHUX, Pe3yJbTaTH SKOTO TIOKa3alu,
mo cucrema Check-it 3a0e3neuye TOYHICTh MPOTHO3Y i€H-
Tudikauii Gpelikoux HoBHUH noHaa 90 %.
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Puc. 2. Apxirextypa cucremu Check-It / Architecture of the Check-It system [49]

Cucremy Check-It MoKHa BCTaHOBIIIOBATH Y IEKITBKOX
Opay3epax, y T.4. i1 3 Google Chrome, Mozilla Firefox To-
I110. 3arajioM apXiTeKTypa CUCTEMH MiCTHTh YOTHPU OCHOB-
Hi MOJYJIi:

a) moaysb Flag-list Matcher 3icraBnse mkepena mosBu Ho-
BUHHMX TyOikaniil i3 BimoMumMu (HENKOBUMU HOMEHAMH
HOBHH i JDKEpeIaMy MepeBipku (haKTiB;

b) moayaw Fact Check Similarity nopiBHio€ HOBUHHY My 0JTi-
Kallifo i3 MepeBipeHNMH BiIOMHUMH OIyOJIIKOBAaHUMH (aK-
TaMH, NO3HAYeHUMHU K (eiKoBi, Bil opraHizauiii, wo ix
MEPEBIPAIOTH;

¢) moayJsib Online Social Network User Analysis Bignoeinae

3a aHaJjIi3 MOBENIHKH KOPHUCTYBAUiB y COLIAIbHUX MEPEKAX

i CTBOprOE "YOpHHUI CNUCOK" PO3MOBCIOAKYBaviB (eiiko-

BUX HOBVH;

Mozenb LR (anrn. Logistic Regression), 6ynyun knacugi-

KaropoM HOBHHHOI iH(OpMallii, HAaBYalOTh HA JIIHIBiCTHY-

HHAX O3HakKax, gKki BHIOOYBarOTh 3 HAOOPiB maHux Qeiiko-

BUX HOBHH 3a JIOTIOMOT'0K0 TBOCTA{IifHOTO Tpoliecy BUOOpPY

(byHKIIH.

1106 OLIHUTH TOCTOBIPHICT, HOBUHHOI MyOIiKallii, crc-

Tema Check-it BUKOHy€e MeBHY MOCHiTOBHICTh KPOKiB, KO-

JKEeH 3 AKHX BUKOPUCTOBYE IHIIWN CUTHAI JUIA il OIliHFOBaH-

Hs. Po3rnsiHeMo 1i KpoKH JIelio AeTanbHile.

Kpok 1. Cursain mepesiky mo3Hadok AoMeHy (aHri. Do-
main Flag-list Signal). Tlepediku MO3HAYOK CTOCYIOTHCS
nmoOpe BiIOMHUX JIOMEHIB JJIsi TOIMUPEHHS ne3iHdopmarii
(manpukman, Kaggle, OpenSources i Greek-Haxes), me ix
KOMEHTYIOTh Ta MiATPUMYIOTh KYpHaJiCTU-EKCIEePTH, pe-

d

~

JAKTOpH, MOJNiTOJOrH Ta couionoru. [lepenik Mo3HAYOK €
OITHUM i3 HAaWMPOCTILIMX CMOCOOIB MOYAaTKOBOTO i, BOIHO-
4ac, IMBUAKOTO OLIHIOBAHHSA HOCTOBIPHOCTI HOBUHHOI ITy0-
Jikarii. Xo4a Ha IIOMY KpOIli He TIepeBipsIOTh MPaBIUBICTh
caMMX TMyOJTiKaIii, 10 HaIXOAATh 3 Pi3HUX BeO-caiTiB, 011-
HaK TyT iOeHTU(IKYIOTh iX aBTOpIB, AKi MOCTIHHO OepyTh
ydacTb y KaMIaHifxX 3 ae3iHdopmanii un mommpeHHi npo-
nmaranad. 3 1iero Metoro cuctema Check-It minTpumye Ko-
JIEKL{}0 BiNMOBIAHMX JOMEHIB BiJOMMX aBTOPIB (heKOBUX
HOBUH.

Kpok 2. CwrHan mepeBipku nomiOHocTi (aHri. Fact
Check Similarity Signal). Pan npuBaTHUX iHiliaTUB i opra-
Hizami#, ax-ot Politifact, Snopes i MediaBiasCheck, crps-
MOBaHiI Ha OOpOTHOY 3 MpOmaraHAOK Ta MicTU(IKaIliaMu,
110 MOIIMPIOEThCA Mepesketo [HTepHeT. Ha nux caiirax, 3a3-
BHYA, HAliMalOTh MPOGhECIHHNX KYPHATICTIB, MOMITHIHUX
eKCcrepTiB abo HaBiTh BiMOMHX MifYiB 3 iX MOJITHIHOTO
CHEKTpy, 100 NPOBOIUTH NOCIHIIKEHHS Ta KOMEHTYBAaTH
MpaBOUBICTh TyOikamiid. TTicis BCTaHOBICHHS HOCTOBIp-
HOCTI TyOJikawii 1i BeO-caliTh OMPHITIOTIHIOIOTE CBOT BHC-
HOBKHM Ta TOB's3aHy 3 HuMH iH(popmamito (URL ToImIo).
Cuctema Check-It BUKOpHCTOBY€E BeO-caiiTH TS MEPEBipKU
JUKepes TMosBW/TiepeBipky (hakTiB, MepexpecHo mepeBips-
F0YH KOKHY IyOITiKarlito, 00pooiieHy il MOIyJIAMH, a TAKOK
BiOMi MepeBipeHi ¢akTh B MyOJiKalisx i reHepye iHdpop-
MaTHBHE MOTIEPEHKEHHS, KOJIH My OJTiKallis MOTPaIuise B Tie-
pertik (eifkoBMX HOBMH Ha IIMX BeO-caiiTax.
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Kpokx 3. Ownnaiin-curHan coijianbHoi Mepexi OSN
(aurn. Online Social Network Signal). Xo4a 3J0BMUCHUKU
CTBOPIOIOTh XMOHMI 3MIiCT HOBHMH 3 HAMipOM 3aBIaTH IITKO-
¥ iX unTavaMm, corianbHi Mepexi (OSN) B Mepexi IHTep-
HET 3a0e3MeuyioTh 3aco0u A ioro nmomupenHs. Henaeni
nocnimkenns [10, 20, 40, 42] nokazanu, 1o 1mwiatGopmu
OSN (manpuknan, Twitter) cTany MexaHi3MOM JIJiS OpraHi-
3arii MacoBHX KaMIIaHiit ne3iHdopMariil yaacHUKIB Mepexi.
Ockinbk OSN BifirparoTh BaXkJIMBY pPOJIb Y PO3MOBCHO-
JKeHHi (heiKOBHUX HOBWH, BiH € IlI€ OJHUM CUTHAJIOM Y Ha-
6opi incTtpymenTiB mnariny Check-It. Inest BUkopucTaHHS
ILOTO CHUTHAy IOJIATAa€ Yy 3acCTOCYBaHHI OHJAlH-aHAi3y
KOPHCTYBaYiB COLIAJBHOT Mepeki Ta CTBOPEHHI IXHBOTO
JMUHAMIYHOTO "YOPHOTO CIHUCKY", SKuit 3icTaBise ineHTudi-
KaTopy KOPHUCTYBAYiB i3 MOKa3HUKOM XUOHOCTI, 110 BKa3ye
Ha fMOBipHicTh TyOumikalii sk (elikoBi HOBUHU. Bukopuc-
TOBYIOUM Takuit mepenik, cuctema Check-It Moxe momepe-
IDKATH TIOPSAHUX KOPUCTYBAYiB MPo MyOJIiKaLil migo3pianx
nmonucyBadi. 3a3Buyaii, miarin Check-It miaTpumye TiabKu
Twitter uepe3 Horo BeNWYe3HY MOMYJAPHICTh i JIETKICTh
JIOCTYNy 10 TIOTOKY OaHWX 3a Jormomoror Twitter Stre-
aming API. 3okpema, po3po0JjieHa aBTOpaMU CUCTEMA BH-
KOPHUCTOBYE TBiTH 3 MOTOKY Twitter, inentudixye URL-an-
pecu 3 JIOMEHiB BilOMHUX (heiiKOBUX HOBHWH i 3aCTOCOBYE
WMOBIpHICHY MOJeIb KopHcTyBaua Ha miactaBi DeGroot
IUTS PO3PaxXyHKY OLIHKK XUOHOCTI HOTO Miif, CTBOPIOIOUH Ha
BUXOI iX "yopHuii crimcok” [4, 14, 41, 54].

Kpox 4. CurHan TtekcroBoro aHamizy (anria. Textual
Analysis Signal) 30cepemxye cBOI il Ha MeTa-iH(popMallii,
OTpUMaHiii 3 Omy6JiKOBaHUX HOBHH, OOPOOJIEHHMX CHCTe-
moro Check-It, a6o moB's3anux 3 HUMH. Lleit curaan mokma-
NAeThCs Ha (haKTUYHUE 3MicT myOJtikallii (3arojoBoK i oc-
HOBHHI TEKCT), BUKOPUCTOBYIOUN METOIH OOPOOIIEHHS TP~
pomHoi MoBu (NLP) mis oTpumaHHS JTiHTBICTHYHUX 0OCO0-
JIMBOCTEH, SAKi 3a3BMYail BUKOPUCTOBYIOTh y (heliKOBUX HO-
BuHaX. OTpuUMaHi pe3yjbTaTH BUKOPUCTOBYIOTH IJIA Ma-
IIMHHOTO HaBYaHHSA Mojeli jorictuaHoi perpecii (LR) Ha
HaboOpi aHOTOBAHWX HOBUHHMX MyOJiKalii, mob mepemba-
YUTH iX paBauBicTh. Y cucteMi Check-It 3 BBeneHHX My0O-
JiKariii BunoOyBaroTh (heiikoBi HOBUHU 3a JOMOMOIOIO pe-
aiizoBaHoi 0i0MiOTeKH 3 ABOCTAMIMHUM MPOLIECOM BHOOPY
¢ynkuiit JavaScript.

Bazamopisnesa my1omumooaivHa mepesrca nepexpec-
Hoi yeazu (aurn. Multi-modal Cross-attention Network,
MMCN). EdekTriBHe BUsABIEHHA (PEMKOBMX HOBUH OCTaH-
HIM 4acoM MpHBEPHYJIO 3Ha4YHYy yBary OaraTboX IOCIHiJHH-

Concatenation of text word embeddings

" Blended Attention Network

I

Transformer Unil

Concatenation of image region features

=4 n na

kiB. Xoua ixHi pobotu [88, 90, 91] 3poOuIM 3HAUHMIA BHE-
COK y TIPOTHO3YyBaHHS WMOBIPHOCTI MOSIBU (DeMKOBHX Iy0-
JTiKaIii, oJHaK MPH [IbOMY BOHH MPHIUISIOTh MEHIIIE YBAark
BUKOPUCTAHHIO 3B'13KY (MOIOHOCTI) MiXk TEKCTOBOIO Ta Bi-
3yaJibHOIO iH(pOpMalli€r0 B HOBUHHUX NyOiikaiisx. Haman-
HSl BKJIMBOCTI TaKiili MOAIOHOCTI 3HAYHO JOTIOMArae ineH-
TadikyBaTH (eiikoBi HOBUHH, 5Ki, HANPHKJIaJ, HaMaraTh-
Csl BUKOPUCTOBYBATH HEPEJIEBAHTHI 300paXKeHHs, 00 TpH-
BEPHYTH yBary 4nuTadvis.

V pob6orti [91] aBTOpM 3anporioHyBa METOJ, BUSABJIEH-
HA (heKOBHMX HOBMH 3 ypaxyBaHHIM cx0kocTi SAFE (aHri.
Similarity-Aware Fake News Detection Method), sixuii noc-
JIDKY€e MyJbTHMONANBbHY (TEKCTOBY Ta Bi3yallbHY) HOBHH-
Hy iHdopmamito. BoHn BBaxkaioTh, 10 HEWPOHHI Mepexi
MOTPIOHO 3aCTOCOBYBATU AJIA OKPEMOrO BUIIEHHS TEKCTO-
BUIX i Bi3yabHUX (DYHKIIiM, IO CYKYITHO JacTh 3MOTY e(ek-
TUBHO BUSBIIAATH (eiikoBi HOBUHHU. Tomy mOTpiOHO mOCITi-
JUKYBAaTH 3B'S30K MK BWJIYYeHHMMH (YHKLISIMH B PI3HHX
MozalbHOCTAX. Taki MOJaHHA TEKCTOBOI Ta Bi3yalbHOI iH-
dbopmarii pazom i3 iXHIMU 3B'S3KaMH MOTPIOHO BHBYATH
CHIJIEHO Ta BUKOPHUCTOBYBATH JJISl MPOTHO3yBaHHSA MMOBIp-
HOCTIi MOsABM (hefiIKOBUX HOBHH. 3ampONIOHOBAHUI aBTOpaMH
METOJI 1a€ 3MOI'Y PO3Mi3HAaBaTH XUOHICTh HOBUHHUX IyO0JIi-
Kalliif 3a IX TeKCTOM, 300paKeHHAMU a00 X HEBiIMOBigHOC-
TaMu. Takok BOHU TPOBENHM MacHITabHi eKCIIEPUMEHTH Ha
BEJIMKNX pEATbHUX JAHWX, AKi IEMOHCTPYIOTh €(eKTHB-
HICTh 3alPOIIOHOBAHOTO METOY .

L. Ying Ta in. [88] po3pobunu 6araTopiBHEBY MYJIbTH-
MoJajdbHy Mepexy nepexpecHoi yparu MMOCN (aHri.
Multi-modal Cross-attention Network), ne Hamaranucs
MpoaHaii3yBaTH AKoMora Oiibllle 03HaK, sIKi MOXYTb BIUIH-
BaTU Ha BU3HAYEHHs OpaBAUBOCTI myOuikauii (puc. 3). Lia
Mepeka CITITbHO MOJIENIoe OaraToMoIalnbHy iH(opMarliro
Ta 0araTOpiBHEBY CEMAaHTHKY IOIMHUCIB y €IWHY HACKPi3HY
CTPYKTYPY A/ BUsBIICHHS (eiikoBUX HOBMH. BoHa po3po06-
JIeHa 1T aHali3y BKIFOYEHHS MYJIbTUMOAAIbHOI iH(opMa-
1ii, HasBHOI MPaKTUYHO B KOXKHIM MyOiKamii, ska MOxe
BHKOPHMCTOBYBATH 3B'I3KH Mi’K CIIOBAaMH PEUEHHs Ta o0jiac-
TAMU 300paKeHHs U JIONOBHEHHS Ta NMPOCYBaHHS OJHE
JI0 OJIHOTO, & TAKOXK JJI BUCOKOSKICHOTO MYJIbTUMOJANb-
Horo mojaHHA. OkpiM I1bOro, 6araTopiBHEBY CEMaHTHUKY
TeKCTOBOT iH(hopMallii, iHTerpoBaHy 3 Bi3yaJlbHUM BMiCTOM,
aBTOPH BUKOPWCTAIIA ISl TeHEPYBaHHS O0araTopiBHEBUX Ce-
MaHTHYHUX XapaKTEPHCTHK 3a TOIMOMOT0I0 0aratopiBHEBOT
MepexXi KomayBaHHS, 00'eqHaHuX mis (opMyBaHHsS BceOiu-
HOTO MMOJJaHHS1 HOBUHHOT iH(opMmallii.

| Multi-modal feature of post SETEEETTETe

. Fake News
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Relevant global
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4
EE—
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i Memory L E |
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Puc. 3. 3aranbHa cTpyKTypa Multi-modal Cross-attention Network / The general structure of the Multi-modal Cross-attention Network [88]
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Po3pobnena apxiTekTypa mporpaMHOi CHCTEMH MiCTUTh
TaKi MOIYJi:
® Mepexa KoIyBaHHS TEKCTY Ta 300pakeHs (auri. Text and Ima-
ge Encoding Network). Maioun [0muc i3 MyJIbTUMOAAILHUM
BMICTOM, SKMI MiCTUTh TEKCT i 300paKeHHs, BAKOPUCTOBYIOTh
JiekceMu (pparMeHTiB TEKCTY gK (DparMEHTH B TEKCTOBiiA Mo-
nanpHoCTi. ITonepennno nasueny mozaear BERT BukopuctoBy-
IOTh JUISI OTPYMaHHS BOY/IOBAaHMX TOKEHIB (DparMeHTIB CIIiB.
Boanouac, 115 KOKHOro 300pakeHHs B ImyOJIikalil BUKOPUCTO-
BYIOTH IMONEPEIHBO HaBYeHY Mozedb ResNet50, mob BuOparu
(byHkwii, 0 BigOOBiAAIOTL po3aieHuM obnactsaM. [Ipu oMy
Ha erari MallMHHOTO HaBYaHHS IOTNEpeIHhO HaBUeHi MO
(ikcyroTbes.
® MysTrMotalnbHe npeacTaBieHds GyHKIi (anrn. Multi-modal
Feature Representation). Ha nincrasi BuiineHux ¢parMeHTiB
NpeACTaBiIeHb JIJII TEKCTOBHX CJIIB 1 00JyiacTeil 300paskeHHs po3-
pOOJICHO MYIBTUMOJAIBHY MEPEKY ITIepeXpecHol yBard, oo
CITJILHO MOJICITIOBATH B3Aa€EMO3B'SI3KU MK MOJAJIBHICTIO Ta iH-
TpaMOJaJIbHICTIO HOBMHHOI iHdopmarii. bepyun 10 yBaru i
3B'SI3KM, MOXKHA TTOCHJIMTH Ta JONOBHUTH OCOOJMBOCTI Pi3HUX
MojajibHOCTel BuaiieHux (parmenTiB. Moayias text CNN i
orepauiro 00'€qHaHHs [TOTIM BUKOPUCTOBYIOTH JJISl arperyBaH-
Hsl OTPUMaHUX MOJaHb (hparMeHTiB y GaraToMoanbHi (yHKILIT,
[0 Harajaye MoJie/ib HabOpy Bi3yallbHHUX CJTiB.
® Temaruyna mepexa nam'sti (auri. Topic Memory Network).
11106 BuKOpucTaTH OaraTopiBHEBY CEMAHTHKY B HAaBEICHHUX
Iy OJTiKaLisaX, PO3pO0ICHO HOBY OaraTOpiBHEBY MEPEKY KOIy-
BaHHS JI MOJACIIOBAHHS Ta CIIIEHOI0 BUBYCHHS BEJIUKOL Killb-
KOCTi 0araTopiBHEBOI CEMAaHTUKHM MYJIBTUMOIAIBHOTO BMICTY,
sika 00'€JIHy€ TEKCTOBY iH(OpMALIiO 3 Bi3yaJbHUM 1T 3MiCTOM.
3agikcoBani OaraTopiBHEBI CEMaHTH4YHI XapaKTECPUCTUKU
MOETHYIOTH Pa3oM, 1100 copMmyBaTH TMOBHE TIONAHHS BUIIije-
HUX (hparMeHTis.
® Mepexa BusBieHHs (peiikoBux HOBUH (aHri. Fake News Detec-
tion Network). OcnoBHa MeTa — KJIacU(iKyBaTH KOXKHY IIyOIi-
Kallilo B COLaIbHUX MepeKax sk (peiikoBy abo mpasausy. Kia-
cudikarop mnpuiiMac BHBYEHI MYJBTUMOZAIBHI (YHKIIT SK
BXIHI JaHi, a MOTIM mepeaae ixX y MOBHICTIO I €AHAHY MEPEKY
3 BiAMOBIIHOO (DY HKIII€I0 aKTUBaIlii 1715 knacuikaitii myOmika-
1Ii}1 y TonepeHh0 BU3HAYEHI KaTeropii.
3araigsHy cTpykTypy MTMN noka3zaHo Ha puc. 3. Bxin-
Hi JIaHi CKJIaaloThCs 3 TEKCTOBOTO BMICTY JOMMUCIB i MPUK-
pituteHOTO 300pakeHHs. TeKCTOBi cioBa Ta obyacTi 300pa-
JKeHb TOTIM BiIMOBITHO KOMYIOTH MOMEPETHHO HABUSHOIO
mozaenmo BERT i monemmo ResNet50. Mepexy Blended
Attention Network BHKOPHCTOBYIOTH ISl MOJETIOBaHHS
MIDKMOJATbHUX I BHYTPIIIHBOMOIAIBHUX 3B'SI3KiB, arpery-
BaHHA TCKCTOBUX I Bi3yaJlbHUX (PparMeHTIB i BKIIIOYCHHS
Pi3HUX MOJAIBHOCTEH, 100 HAPEITi OTPUMATH 1X MYJIbTH-
MoJabHe NojaHHs. I pyHTyl0unCh Ha LIMX NOJAHHAX, MEpe-
’Ka MaM'sITi TEM HOBUH CIIiJIbHO BUBYAE TJ100aJIbHI 0CO0JIH-
BOCTI JIATEHTHUX TeM i3 (YHKIiSIMA HOBWHHUX ITyOJTiKaIliii,
SKi CIIITBHO BUKOPHMCTOBYIOTH MiX TeMaMH, i 30epirae BUB-
YyeHi 1X riodanbHi 0cobauBocTi. yHKIIT myOikalil moea-
HYIOTbCS 3 BIiAMOBIIHUMHU pEJICBAaHTHUMM TJIOOATLHUMU
(OYHKISIME Te€M, CTBOPEHUMM IUISXOM 3YUTYBaHHA 1X
nam'saTi, Ui popMyBaHHSI OCTATOYHMX TPENCTaBIECHb BUIi-
JeHnX (h)parMeHTiB.

Tiopuona mooenv 0as eusagiIeHHA PelKoBUX HOBUH
(anrn. A Hybrid Model for Detect Fake News) Oyna mocii-
mkeHa Indhumathi Gurunathan [13], sxwif Bukopucras me-
TOIW MAIIMHHOTO HAaBYaHHA 1A ii po3pobieHHs. 3 ycix Bi-
JMIOMUX CKJIaJ0BUX HOBHUHHOI iH(opMallil, o MOXYTh CIIy-
TYBaTH JJIs aHAJTi3y 1i BMICTY, B Iilf MoJei OyJI0 BUKOPHC-
TaHO BCi JAOCTYIIHI — 3arojIOBKH, KOHTEHT, MOB'sA3aHi 300pa-
JKEHHS, COLliajJbHI KOHTEKCTH 3 JaiilkaMu 4uTadiB, SKi mO-
MUPIOIOTH (PeMKOBi HOBWHM, 1 yIepeKEHICTh JKepesia/aB-
TOpa, o0 BUABUTU OMAaHJIMBI myOnikarii. [likaBuM pe3yiib-
TATOM JIOCHi[DKEHHs TiOpHIHOT MOJeNi € Te, Mo MpoBele-

HUM aHali3 MiIKPECTIOe B3aEMO3B'I30K MK TOJITHIHOIO
yIepeKEeHICTIO BUAABLA HOBUH Ta JOBIPOIO 1O HBOTO.
®dakTUYHO, TIPOaHaNTi3yBaBIIKA iHPOPMaIlifo, 3i0paHy 3 me-
diabiasfactcheck.com — HaiimoBHImmOro Memia-pecypcy B
Mepexi IHTepHeT, OyJI0 MOKa3aHo, IO TimepnapTiiHi JKe-
pelia TIOSIBM HOBYMH YaCTillle TIOMHUPIOIOTh OMAHIINBI iCTOPIT,
HiX iHIII mkepena. OKpiM 1boT0, OYIIO0 3'ICOBaHO, IO MOXK-
Ha YHUKaTH 34UWTYBaHHSA HOBWH, LI00 BU3HAYUTH iX MpaB-
IIUBICTh, OCKIJILKM 3a IOMOMOIOK aHalli3y YIepemKeHOCTI
BUJIABIIiB, B3a€MOJIii KOPHUCTYBAUiB i MOB'I3aHMUX i3 HOBHHA-
MU 300pa’keHb MOKHA JOCSATTH aHAJOTIYHUX Pe3yJIbTaTiB
(mocroipaicte 0,90 nporu 0,88 i cepenus Tounicte 0,79
npotu 0,78).

OTKe, MPOBIBIIM aHaJi3 MPOTPAMHUX CUCTEM IS BUSB-
neHHs (elikoBUX HOBHMH Yy Mepexi I[HTepHeT, MoxHa 3po0u-
TH TaKi MPOMDKHI BUCHOBKH.

3'scoBaHoO, IO iCHye MeBHMI HaOip METOMIB i 3aco0iB,
peanizoBaHMX y BiAMOBIAHMX MPOrPaMHUX CHCTEMax, sKi
Halikpalle MiAXoaATh [id BUpiLeHHA Npo0jeMu BUABJIEH-
Hs (peliKoBUX HOBHMH y Mepexi [nTepreT. [Ipore, GinbmricTs
CYYaCHHX ITOCTiIHUKIB HAMAraroThCsi BHPOOUTHU CBOT ITiAX0-
QM i3 3aCTOCYBaHHSAM KOMOiHaLill yHiIKaJIbHUX 1 BXKe ampo-
00BaHMX METOJMK, W00 YCMIIIHO BMPILIUTU 3a3HayeHy
npooemy.

[IpoaHanizoBaHO MOXJIMBOCTI MPOrpaMHOT CUCTEMM Ha
mijcTaBi iHHOBauiitHoro ¢peiimBopky Transformer, skuit
BHKOPHCTOBY€E 3MiCT HOBWH, X KOHTEHT i COLliaJIbHUI KOH-
TEKCT AJIs aHajli3y IXHIX KOPUCHHMX XapaKTEePUCTHK, a Ta-
KOX AJ MPOTHO3YBaHHSA HMOBIpHOCTI MOABM cepel HMX
(eiikiB. Po3pobnena mMonenb, Matoun B CBOIH OCHOBI apXi-
TekTypy Transformer, jerko migmaeTbcs MaIMHHOMY HaB-
YaHHIO 32 Ha0opaMu MO3HAYeHMX HOBHWH, IO JONOMAarae
LIBUAKO BUABJIATH (peliky B HOBUHHI iH(popMaLil.

[IpoananizoBaHO MOMIJIMBOCTI TPOTPaMHOI CHUCTEMH
Check-It, a Tako BiAHOBiAHMI MJjariH, SKUi MICTUTH MO-
nynbHe I13, mo minTpumye ineHTHdikaniro (peiikoBuX Ho-
BUH Ha MiACTaBi pi3HOMaHITHUX cUTHANIB. Takox us cucre-
Ma BHKOPHMCTOBY€E ABOCTaAiWHWI Mporec BUOOPY (yHKIIiH,
AKi 3AiHCHIOITH L2-perynspizaniro a1 3SMEHIIEHHS CTyTIe-
Hsl MepeHaByYaHHs MOJeNi, Ta FeHEeTUYHUI aIropuT™, L0
BU3HAYMTH ONTHMAJIBHY KiNbKiCTh IMX (YHKLIH, fKi MO-
JKYyTb YCIIIIHO HAaBYaTH JIOTICTUYHY PErpeciio 3 HU3bKUM
PecypcoMm i Manoko nam'aTTio.

[IpoananizopaHo OaraTopiBHeBy MyJbTUMOJAIbHY Me-
pexy mepexpecHol yBaru, B sKiii BHKOPHCTaHO 3B'SI3KH (I10-
NiOHOCTI) MiXk TEKCTOBOIO Ta Bi3yanbHOI iHdopMmalieo B
HOBWHHUX TyOJiKaIlisfX, 0 3HAYHO JOIOMarae ixeHTudi-
KyBaTH (eHKOBi HOBWHH, fAKi, HaNpHKald, HAMaraloThCs
BUKOPHCTOBYBAaTH HepeJeBaHTHI 300pakeHHs, 00 Npu-
BEpHYTH yBary 4urTadis.

[IpoananizoBaHo TiOpWAHY MOMAENh Ui BUSBICHHS
(elikoBUX HOBHH, Y SIKili BUKOPHUCTaHO METOAN MAIIMHHOTO
HaBYaHHA A 11 po3pobiaeHHs. 3 yciX BiIOMHUX CKJIagoOBHX
HOBWHHOT iH(OpMalii, 0 MOXYTh CIyTyBaTH Ui aHaIi3y
il BmMicTy, B il Mozaeni OyJi0 BUKOPUCTAHO BCi NOCTYTMHI —
3arojioBKM, KOHTEHT, TMOB'I3aHi 300paXKeHHA, COLiaNbHi
KOHTEKCTH 3 JlalilkaMK YWTadiB, SIKi MOIIMPIOIOTH (elikoBi
HOBWHH, 1 YIepeIKeHICTh JKepesa/aBTopa, mo0 BUSBUTH
OMaHIMBI MyOIiKaLlii.

OO6roBopeHHs pe3yJbTaTiB Aociaimkennsi. Deitkoi
HOBUHH € CIPaBXHBOIO MPOOJIIEMOIO CYy4acHOTO CBITY, 3
KO’KHMM JTHEM BOHa CcTa€ Oijbll MacmTaOHOO, iX BCe BakK-
Ye i Baykue BUSBIIATH HaBiTh KBaNi(ikoBaHUMHU (axiBIIMHU
[67]. T'omoBHMM 3aBHAHHSAM BUSABJICHHS (DeiIKOBMX HOBHUH €
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aBTOMATH30BaHa iX ileHTHiKallis Ha paHHIX CTamifX Mo-
sBU. [HIIOIO TPOOIEMOIO € BiICYTHICTh a00 MaJia KilIbKiCTh
TaK 3BaHOI TO3Ha4eHOI (MapKoBaHOT) iH(popMarii mis Ma-
IIMHHOTO HaBYaHHS BIAMOBIIHMX Mojelneil, MpU3HauYeHUX
sl ineHTudikauii GpeiikoBUX HOBWH i MOJAbIIOTO X aHa-
nizy. Tomy Oarato nocmigaukis [16, 22, 42, 65, 80] mporo-
HYIOTb BCE HOBI Ta HOBI NMPOrpaMHi CUCTEMHM Ui BUABJIEH-
Hs ()eliKOBHX HOBWH, SIKi MPOOYIOTh BUPIIIYBaTH 1ii Mpoo-
JIEMH 3 Pi3HUM CTyIE€HEM TOYHOCTi OTPUMAaHMUX pe3yJibTa-
TiB. 3amponoHOBaHiI HIMH MO/ TaKWX CHUCTEM BHKOpHC-
TOBYIOTbH iH(OpMallito 3i 3MicTy myOJikauiii, IXHbOro KOH-
TEHTY 4YM COLIaJIbHUX KOHTEKCTiB IJisl BUSBJIEHHS (elikiB
[41, 70, 72]. PoboTa Takux Mopenedt 3a3pwyait 6a3yeThCs
Ha apxiTekTypi Transformer, sika MicTUTh ABi YacTUHU: KO-
MyBaJIbHY U151 ineHTH(iKalil Ta aHani3y HOBMHHOI iH(Op-
Malii; AeKomyBalbHYy, NMpU3HAa4YeHy mnependayaTy MailOyT-
HIO TOsABY (heifKOBMX HOBHMH Ha MiICTaBI MUHYJIHX CTOCTe-
pexeHb. Takox y Mozensx MpUcyTHi 6arato GyHKLUiil s
aHaJlizy 3MICTYy HOBHUH, IXHbOTO KOHTEHTY 4M COLialbHOro
KoHTeKcTy [4, 18, 73], mob momomorty iM kpaime kiacudi-
KyBaTu oTpuMaHy iHdopmauito. Okpim 1poro, 6arato aBTo-
piB [22, 67, 72] nponoHyIOTh €()eKTUBHY TEXHIKY MapKy-
BaHHA HOBMH Ul BMpIiLleHHA NpoOieMu MallMHHOIO HaB-
YaHHS BiAMOBiAHWX Mogneneil. OTpuMaHi HUMH €KCIepH-
MEHTaJIbHI pe3yJIbTaTH Ha peallbHUX TAaHUX MOKa3ylOTh, 110
PO3po0JIeHI MOeNi MOXYTh BHUABJIATH (peliKOBI HOBUHHU 3
JIOCTaTHHOIO TOYHICTIO MPOTATOM JEKiIbKOX XBWJIMH TiCIs
iX momupeHHsa (paHHE BUABIEHH:A), HiK 0a30Bi po3poOKu.
OO6roBopuMoO iX €110 KOHKPETHille.

BusineHHs (eiikoBUX HOBHH € Mif3aBAaHHIM Kiacui-
Kauil Tekcty [33], ToMy 1X 4acTO BU3HAYAIOTh SIK 3aBAAHHS
knacugikauii cnpaBkHbOT un XUOHOI iH(popMmauii [65, 67].
Tomy it TepMiH "QelikoBi HOBUHH" CTOCY€EThCS XUOHOT ab0
OMaHIMBOI iH(OpMaIlil, sika BUIIIAAAE SK CIPAaBKHI HOBU-
HYU. Taki HOBMHM MaloTh 32 MeTy 00XypHuTH abo BBECTH B
OMaHy JOBipauBUX Joaeil. DeiikoBi HOBUHW TONAOTH Y
pisHUX (opmax, TakuxX sIK HAKMBKA — 3ar0JIOBKH, IO BBO-
ISTh B OMaHy, AE30pi€HTAllis — 3i 37MM HaMipOM BBECTH
rpOMaJCHKICTh 10 XMOHMX niil, ne3indopmaris — xubHI aa-
Hi He3aJIe)KHO BiJl MOTHUBIB 1T moaHHs, MicTudikallis, napo-
Iisi, caTupa, 9yTKH, ciayxu Ta inme [90].

HemonasHi nocnimkenns [17, 72, 90] nokasyooTs, 110
LIBUIKICTh MOMIMPEHHs (helKOBUX HOBUH € Oe3mpeLeneH-
THOIO, @ pe3yJIbTaToOM IX Miif € NpuHalMHi WHPOKUil po3ro-
Joc, SIKIIO HE 3aKIMK [0 TeBHMX niil. SIckpaBuii ToMy
MPUKJIAA — TOMUPEHHS aHTUBAKIMHAIBHOT Ae3iHdopmartii
i 4yTKM, SIKIi HEKOPEKTHO MOPIBHIOBAJIM KUIBKICTb 3apee-
cTpoBaHHX BHOOPLIB y 2018 poui 3 KinbKicTio rosocis, no-
IaHux Ha BHOopax mpesuzpeHTa y CIIA 2020 poky. Hac-
JIKA TaKMX HOBHH TIOMITHI Mill 4ac pyxiB TpoMaachbKOCTi
MPOTH BaKLUMHALIT, AKi MepelkoKany rinodanbHiii 60poTh-
6i 3 COVID-19, abo 3aBnana 1kona MaiiHy Ta 3arubeib
mopeil (YOTUPBOX OXOPOHILIB) MiJ Yac 3aBOPYIIEHb OLNs
Kamironito (Korrpec CIIIA, 7 ciuns 2021 p.), opranizoBasi
NpuXWwibHUKaMu Tpamma Ticist mporpamry HUM  Tpe3u-
NeHTChKHX BuOOpiB. ToMy Han3BHUaiiHO BaXJIWBO 3yNUHH-
TH MOWIMpPEHHs (PefKOBMX HOBMH HA PaHHIX CTafisX ix mo-
SIBY Ta, 32 MOYKJIMBOCTI, 3HEIIKOAUTH TXHIX aBTOPIB.

3HauHa NporajuHa B 0araTbOX NOCHIIKEHHAX MOJIsIrae
B TOMY, 1110 BOHHM 30CepeIKeHi HacaMmIepe Ha aBTOMaTH30-
BaHill ineHTH]ikalii QelikoBMX HOBWH, a HE Ha MPOTHO3Y-
BaHHi 1X MOABM B TOW 4M iHIIMI mepion vacy. OyHoameH-
TanbHi podoTH [35, 72] 010 paHHBOTO BUSBIEHHS (eiiko-
BUX HOBHH 3a3BM4ail iX iNeHTH(]iKyIOTh HIOHAWMEHIIe de-

pe3 12 roxuH Ticns po3MOBCIOKEHHS, IO € HAATO Mi3HO,
noszask 3/4 moTeHuiiHWX iX YWTadiB BCTUIIM BXKE 03-
HallOMHTHCS 3 HUMH, a cepell HUX NMpHHaiMHi 2/3 mommpu-
i 11 sk MiHiMyM y cBoili rpyni [78]. EdexkTuBHa Monens
Ma€e MaTH MOXITUBICTb BUABNATH (eliKOBi HOBUHM Ha paH-
HIX CTafisfX, L0 € MOTHUBAL€IO A0 BiAMOBiZHMX il Oa-
raThbOX AOCIIHUKIB 332 OCTaHHi 2-3 poKu.

[Hma npoGnema, siky Oyno 3ragaHo B Wiii poboti, — 1e
nedinut mo3HaveHoi HOBUHHOT iH(opManii (HOBWH, MapKo-
BaHUX SK CTIpaBXkHi abo ¢eiikoBi) y cueHapisx peamizamil
peanpHOTO CBiTY. HasiBHI cydacHi aBTOMAaTH30BaHI CHCTEMH
[24, 57, 72] 3a3BU4ali BUKOPUCTOBYIOTh MOBHICTIO MapKo-
BaHi naHi s kinacudikamii eilikoBux HOBUH. OnHAK, TaHi
peanbHOTO CBIiTY, IMOBIpHO, OYIyTh 31€0iNbIIOTO MilllaHK-
MH, cepell SKuX MakcumyM 25-30 % mapkoBaHi [35]. Bpa-
XOBYIOYM TIPaKTHYHI OOMEXKEeHHs, TakKi SK BiJICYTHICTh
3HA4YHOI KiNbKOCTI (paxoBUX eKcmepTiB y raiysi iHdopma-
LiliHOT Oe3meku 11 MapKyBaHHA HEJOCTOBIPHUX HOBHH,
BapTiCTb 1X BUABIECHHS BPYUHY Ta CKJIaIHiCTb BUOOpY Ha-
JIeKHOT MITKM 7St KOKHOT 3 HUX, BUHUKA€E HarajibHa 1MoTpe-
0a po3poOIIeHHS e(PeKTHBHUX METO/IIB MAaIIMHHOTO HABYaH-
HS BiINOBITHUX MoJeJieit s aBTOMATH30BaHOI imeHTH]i-
Kamii HoBMHHOI iH(opMaIlil Ha paHHIX CTamiAX iX MOSBH.
OnHUM 3 aTbTePHATUBHUX TTiIXOIB € BAKOPUCTAHHS rajiac-
JMBUX, 4aCTO OOMEXKEHMX MOXKJIMBOCTAMH 200 HETOUHMX
HOBMHHMX JDKepeN A KOHTPOJIO 32 MapKyBaHHSAM Beslu-
KUX 00CSATiB HaBYANBHMX AaHMX. lmes mossrae B ToMy, IO
BHCTaBJIEHi HaBYaIbHI MiTKH MOXYTb OyTH HEe 30BCIM TOY-
HUMM 200 YaCcTKOBO NpaBAMBUMU, ajle TaKi JaHi MO)KHA BU-
KOPUCTOBYBAaTH AJI MAlIMHHOIO HaBYaHHA Mogjeni. 3ro-
JoM, micis 11 JOAATKOBOrO HaBYaHHA Ha peajbHUX NaHUX,
Taka Mojenb Oyle MPAaKTUYHO MPHUIAATHOIO ISl MPOTHO3Y-
BaHHA 4acy MmosBH (eiKoBMX HOBHH. Taky cxemy BUKOpHC-
TaHHA TPEHYBAJIbHUX MITOK Ha Tii 4M iHWI# iHpopmanil
[Ie HAa3WBAIOTh TEXHIKOIO cliabkoro Harmany (aHrin. Weak
Supervision Technique) [81].

3a3Buyaii Mojieni Ui BUABNIEHHS (peiikoBUX HOBUH HaB-
YalOTh Ha MOTOYHHUX JAHUX (IOCTYMHHUX MPOTATOM MEBHOTO
yacy), AKi MOXXYTb HaBiTb He CTOCYBaTHCS MailOyTHiX mMo-
niit. barato MiueHUX NaHMX i3 MepeBipeHuX (EeKOBUX HO-
BUH He3abapoM CTapiloTh, MO3asK BTPAyalOTh CBOMO LiiH-
HiCTb uepe3 MosABY HOBUX Mofiil. Hampuknaa, mopens, Ky
HaByaJM Ha (peKOBUX HOBMHAX JI0 BUHWKHEHHS KOPOHABi-
pycy COVID-19, moxe He kinacuikyBaTH iX HaJEXKHO i
gac #ioro 6e3nocepeaHpol mosBu. OIHAK, IO MOJETh MOX-
Ha JIETKO JOHABUYaTH BXK€ HA peallbHUX NaHUX, AKi CTOCY-
I0ThCA pi3HUX (akTiB Mpo Tepedir kopoHaBipycy. Taky
npobiaeMy Mozeni 3 LJbOBOK KOHLEMIi€ (Hampukiam,
HOBUHHM sIK "crnipaBxHi" um "¢anpmmBi"), KOIM OCHOBHUI
3B'A30K MK BXiTHMMHU JaHUMHU Ta LUILOBOI (YHKIi€rO
TXHBOTO aHasi3y 3MiHIOETHCS 3 IUIMHOM 4acy, e Ha3uBa-
10Thb apetidom korHmentil (auria. Drift Concept) [15]. ¥V cBo-
ix myOmikamisix 6araro HaykoBiB [6, 19, 32, 35, 55] moci-
JUKYBaJIM, UM BIUIMBAE TaKWi Apel Ha TOUHICTH poOOTH
ixHBOT MOeNi Tix Jac inenTHdikalii HOBUHHOT iH(opMaIil,
i SIKIIO TaK, TO SIK MOXKHA TOM'SKIIMTH HOTO AJISI MiJBUIIEH-
HSl IOCTOBIPHOCTi OTPUMaHHS NPOTHO3IB.

Barato nHaykoBuiB [24, 33, 57, 72, 89] po3rninaroTh
npobiemy, SKa CTOCYEThCS PAHHBOTO BUSABIEHHS (eiikoBHX
HOBMH i AediuMT No3HaYeHMUX JaHUX IJ1s1 aBTOMATHU30BaHOI
inenTudikanii HoBuHHOI iH(opmauii. BoHu nponoHyBamn
HOBY CTPYKTYpY MO, 3aCHOBaHy Ha apXiTeKTypi riaubo-
Koi HelipoHHOI Mepexi. HasgBHi poboTh po3rismaioTe Taki
(yHKLUIT Mozeni, SIK aHaii3 3MiCTy HOBWH Ta iXHBOTO KOH-
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TeHTy [24, 26, 89], aHaNmi3 1X COUWiaTBHOTO KOHTEKCTY [33,
35, 36, 57, 72, 87], abo obungi pazom [44, 57, 72]. ABTOpHU
LUX POOIT Hamaranucs BUABIATH (eiikoBi HOBUHM Ha paH-
HiX CTafisX iX MOsIBH, TOOTO uepe3 KiJibKa XBUIUH Michs iX
ny6uikanii Ha caiiTi Mepexi. Tako BOHM BHpilIyBallk
npoOyieMy HecTadi MapkepiB Ha HOBUHHIN iH(popMauil, sika
YacTO BUHMKAE B CLIEHAPIsAX peajbHOro CBIiTy yepes il Benu-
Ky KinbkicTb. OKpiM 1[bOT0, TXHI MOJIENi MOXKYTh O0OpOTHCS
3 apefioM KOHIIEIIii, MO € aKTyaIbHUM JJIS iX MaITHHHO-
TO HaBYaHHS Ha INTYYHO 3T€HEPOBAHMX JAHWX, SIKY 3TOIOM
MOJKHA TOTATKOBO HABYATH BXKe Ha pealbHill iHpopMmartii.

Heski HaykoBmi [7, 32, 64, 72], HaTXHEHHI MOJIEIUTIO
NBOHAIPABJICHOTO Ta aBTOperpeciiiHoro TtpaHchopmepa
(BART) [32] Bin Facebook, siky ycmilrHO BUKOPHCTOBYIOTh
B 3aauaX MOJENIOBaHHA MOBH, NPOMOHYIOTh 3aCTOCYBATH
rauOoKMii IBOHANpaBIeHUH Koep i 1ekoaep 371iBa HamnpaBo
mij ynpaeliHHAM OnHiei yHiikoBaHOT Moneni ais BUpi-
LIEHHA 3aBJaHb BUsBJIEHHs (DeiiKOBUX HOBUH. Y CBOIX I0C-
JKSHHSIX BOHM BUPILIMIN MpaitoBaT 3 Moaesuito BART
[7] 3amicTs HaiicywacHimoi momeni BERT [32], sxa mpone-
MOHCTpYBasia CBOT MOJKJIMBOCTI B 3aBHaHHsX NLP (06po6-
JIHHS TIPUPOAHOT MOBM), HANpWKJIan, BiAMOBiAi Ha 3amu-
TaHHS Ta OTPUMAaHi MOBHI BUCHOBKH. Takox Oyma po3pol-
nena GPT-2 mogens [64], sika Mae BpaXKarodi BIACTHBOCTI
aBToperpecii (dacoBoro psmy). OcHOBHa €(EeKTHBHICTH il
BUKOPHUCTaHHA mosiArae B ToMmy, o monens BART [7]
NoeHy€ YHiKanbHi (yHKLUIT (IBOHANpaBJeHy Ta aBTOperpe-
ciliHy) sIK U1 TéHepyBaHHA HOBUHHOIO TEKCTY, TakK i yaco-
BOr0 MOJEJIIOBAaHHSA, AKi aBTOpaM 3HagoOunacs Ans AocsAr-
HEHHS TXHIX winei.

Harapaemo, mo B 2019 poui 6araro XTo CTaB CBiIKOM
OJTMCKYY0ro BUKOPHCTAHHS MAlIMHHOTO HAaBYaHHA. Monenb
GPT-2 Bix amepukancekoi kommaHii OpenAl [64, 84], mo
3aliMaeThCS PO3POOJICHHAM i JIICH3YBAHHIM TEXHOJIOTIH
Ha TMiACTaBi MAIIMHHOTO HABYAHHS, MPOAECMOHCTpYyBaia
Bpakarody 3IAaTHICTh MUCATH 3B'A3HI Ta €MOLINAHI TEKCTH,
1110 MepeBEPIIYIOTh Hallli ysBJIESHHS MpO Te, 10 MOXYTh Ie-
HepyBaTH cy4acHi MoBHi Mozeni. GPT-2 He € 0co06nmBO HO-
BOIO apXiTEKTypol — BOHA Iy)xe Haranye Tpancdopmep-
Hekonep (anrn. Decoder-only Transformer). BiamiHHICTB
GPT-2 B ToMmy, 1110 Lie ClpaBAi BeJu4ye3Ha MOBHA MOJIE/b Ha
nigcTaBi apxitektypu Transformer, HaBueHa Ha 3HAYHOMY
Habopi JaHuX.

Po3pobnena ceoro yacy monens BART [7] Bimpi3nsiia-
csl BiJ opuTiHANBHOT [32] TaKUMHU OCOOJIMBOCTSAMU: HA Bij-
MiHY Bii OpUriHaJbHOI, siKa MpuUiiMae OfHE peueHHS/IOKY-
MEHT fIK BXiIHI AaHi, IXHA MOJeNab y 4acTHHI Kouepa Mmic-
TUTb 3HAYHUI HAaOip (yHKLiN A5 aHAi3y 3MICTYy HOBMH, iX
KoHTeHTY [4, 72] Ta couianbHOTO KOHTEeKCTY [41, 70]; po3-
pobrneHa Mojelb BUKOPUCTOBYE OeKoAep, 100 OTpUMaTH
nepeadadeHHs He TIIbKM 3 MOMEpeaHiX TEeKCTOBUX MOCHi-
JIOBHOCTeW (HOBUHHMX TMyOuTiKariif), Sk y OpHTiHANBHIH MO-
neni BART [32], ane i i3 momepenHboi MOBENiHKA KOPHUC-
TyBadiB (K BOHM pearyroTb Ha wi myOsikawii). 3anpomnoHo-
BaHa MoJielb [7] nae 3Mory BUSBNIATH (peliKOBi HOBUHM 3aB-
YacHO LUIAXOM TUMYACOBOTO MOJEIIOBAHHS MOBEIIHKH KO-
puctyBauiB. IIpote, moBepx opwuriHaibHoi mMoneni BART
[32] aBTOopH momanw onmuH JiHiHWI Wap, MI00 Kpalle Kia-
cudikyBaTH HOBUHH SK CIIPaBKHI UM (eKOBi.

OTmxe, 3a pe3yJbTaTaMd BHUKOHAHOI pPOOOTH MOXKHA
copMytoBaTH TaKi HayKOBY HOBU3HY Ta MPAaKTUYHY 3Ha-
YYIIiCTh Pe3yJbTATIB NOCIHiIKEHHS.

Hayxosa nosusna ompumanux pesynemamie 00cniodicen-
Hs — pO3pOo0JEeHO HOBHMH MiAXiA 10 BHUpIMEHHS mpobieMu

aBTOMATH30BaHOI ineHTuikauii, aHamizy Ta MapKyBaHHS
HOBHMHHOI iH(opMarlil, B OCHOBY SKOTO 3aKJIaJeHO HOBIiTHi
METOJHM MAIIMHHOTO HaBYAHHS, IO JacTh 3MOTY OTPUMATH
OinbIIy TOYHICTH BUSIBIEHHS XMOHOT iH(opMallii, 3po0uUTh
po0boTy MpOrpaMHOil CUCTEMH AENI0 CTaOIBHIIIOW i MEHII
PecypcoOBUTPATHOLO.

Ilpakmuuna 3Hauywicme pe3yromamic 0OCHiONCEHH —
PO3po0aeHHIA MiaXiA 3 MAlUMHHUM HaBYaHHAM MoJeNi Ans
BHPIIIEHHS 33129 i3 MOXJIMBOIO 3MiHOIO HA0Opy TaHWX TPO-
TSATOM TEBHOTO Yacy MO)KHAa BHKOPWCTATH ISl TTOOYIOBH
aBTOMATH30BaHOI ineHTHQikamii, aHamizy Ta MapKyBaHHS
HOBWHHOT iH(popMallii.

BucHoBku / Conclusions

[poananizoBaHO HasBHI MiAXOIW IO BUPIIIEHHS MPOO-
JeMU BHABNEHHS (eHKOBMX HOBHMH y Mepeki IHTepHer,
PO3INIAHYTO €KOCUCTEMY HOBUH AK Oi3Hec-Mopelb IXHbOT
NOSIBY, O3HAWOMIIEHHs Ta MOLIMPEHHs, WO nependayae
KOMILJIEKC B3a€MOIOB'A3aHUX CYTHOCTEH — BUPOOHUKIB HO-
BHMHHOT iH(opMawii i1 KopuCcTyBauiB i PO3MOBCIOMKYBAUIB,
AKi CyKyITHO MOXYTb BUPILINTH Pi3HOMaHITHI 3aBIAaHHS 10~
TEHUIHUX YYAaCHHKIB Ha €MHOMY iHTErpOBaHOMY MoJIi. 3a
pe3yabTaTaMi BUKOHAHOTO JOCIHIDKEHHS MOXKHA 3pOOUTH
TaKi OCHOBHI BUCHOBKH.

1. 3'sicoBaHo, 1m0 Mepexa [HTepHeT Mae OYeBHIHI nepe-
Bard Haja TpaguuiiHumu 3MI y po3noBCIOUKEHHI HOBHH,
Taki Ik MUTTEBUI JIOCTYI YUTaviB A0 MOTpiOHOI iH(opma-
i1, 3a3BU4ail 6e3KoWTOBHE 11 PO3MIillleHHs, BiICYTHICTh 00-
MEXEeHb Y CTWIIi MOJAHHS Ta Pi3HOMaHITHICTH (opMaTy —
TEKCTOBa, rpadiyHa Ta MynbTUMeniiiHa. OnHak, BeO-cailTy,
Jie PO3MIIIyIOTh HOBHHH, 3/€0iJbIIOr0 HE BPEryJibOBaHi
OyAb-SIKMM pelakLiifHUM HaryisoM, a TaKoX Jep:KaBHUMH
opraHamu 3 iH(opmauiiiHoi 6e3nexn. Tomy mnepecivHOMy
YUTady 4YacTO BaXKKO BU3HAYMTH, NPaBAMBa 4K (eiikoBa iH-
(hopmariist B JesIKuX OImyOTiKOBaHUX HOBHHAX.

2. BcraHoBneHo, 1m0 cepen BITYM3HAHMX (haxiBLiB 3ac-
JIyTOBYIOTb YBard IpyHTOBHi My0JiikaLil B OCHOBHOMY Mpo-
(eciliHMX KYpHAITICTIB, Y SIKUX BOHU BHCBITIIIOIOTb SIK Pi3-
Hy XuOHYy iHdopmauito, B T. 4. i (elikoBi HOBUHHM, TaK i
noBHY Ae3iHpopmauito. He BincratoTh Big HUX i Moo aa-
pyBaHH:, SKi y CBOIX KPUTUYHUX JOMMCAX PO3BIHUYIOTh Mi-
¢u mpo cumy i Miup MiBHIYHOrO cycina, a TakoX pi3Hi
(eiixu npo Ti um iHWi pe3oHaHcHi moxil. Llkona, ane cepen
BITYM3HIHUX HAYKOBIIiB BOKKO HA3BATH TaKWX, MPAIli SIKAX
0u 3aciTyroByBajiM yBard. 3a3HaueHy NMpoOieMy 3a OCTaHHE
JECATWIITTA 3 YCHIXOM MOYany AOCIIKYyBaTu 3aKOPIOHHI
BYEHI, AKi JOMOTJIMCSA YAMAIUX Pe3YJbTaTiB SIK y MPaKTH4-
HOMY, TaK i TEOPETUUHOMY IUIaHAX.

3. JocnimkeHo, 10 TOJOBHUM 3aBAAHHAM BUSBIECHHA
(heiikoBMX HOBHMH € aBTOMATH30BaHa iX igeHTH(ikalis Ha
paHHIX cTanisx mosBu. BomHouac, iHImIOO mpoOieMoro €
BiICYTHICTh 200 Maia KiJIbKicTh Tak 3BaHOT TO3HAYeHOT
(MapkoBanoi) iH(MopMarlii I MAaITUHHOTO HABYAHHS Bil-
MOBITHUX MOJeNei, MpU3HaYeHNX HacaMIepes sl iAeHTH-
(ikawii ¢eiikoBUX HOBMH, a TAKOXX MOAAIBILIOTO 1X aHANI3Y.
Tomy Garato 3aKOpAOHHMX JOCITITHHUKIB TPOMOHYIOTH BCE
HOBi Ta HOBi MeTOAW i 3aco0M AJs BUSIBIEHHS (elKOBHX
HOBWH, fKi 3 TJIMHOM 4Yacy MpPOrpecyIoTh Y BUPIIIEHHI L€l
npoGaeMy 3 pi3HUM CTYNEHeM TOYHOCTI OTPUMAaHMX pe-
3yJIbTATIB.

4. 3'1coBaHo, 110 3a TEPMiHOM €KOCUCTEMHE MMCIIEHHS
3HaXOAUTHCS NEeAKUIl CBITOINIAA, LiNecnpsMOBaHe MUCIEH-
HS Ta BIAMOBIAHI [iT FOeH, 3amydeHi B Wil cuctemi. 3a3Ha-
YeHUil TEPMiH CTOCYETBCS I €KOCHCTEMHU HOBWH 5K Oi3Hec-
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MOJENb iXHBbOI MOSBH, O3HAHOMIICHHS Ta MOLIMPEHHS, 1O
nependavyae KOMIJIEKC B3a€EMOTIOB'SI3aHNX CyTHOCTEH — BH-
po6HUKiB (HOBUHHMX 3MI un penakiifiHuX KoMmaHiit), Ho-
BHUHHOT iH(opMarlii (3MicT i KOHTEHT HOBHH) Ta ii KOPUCTY-
BaviB (COLiNbHMI KOHTEKCT iXHiX npodiniB i miif), sKi cy-
KyITHO MOXYTb BHPIIIMTH Pi3HOMaHiTHI 3aBIaHHS MOTEH-
UifHUX Y4aCHUKIB Ha €IMHOMY iHTErPOBAaHOMY MOJi.

5. JIns BCTAHOBJICHHS IOBipH KOPUCTYBaYiB IO COLliaJTb-
HUX MEpeX i HaBMaKW 4acTO 3aCTOCOBYIOThH MMiAXiJ, 3TITHO 3
SKAM BUSIBIISIOTH TIEBHY CITLTBHOTY, IO MalOTh JesKi Hera-
HUKIB | 32CTOCOBYIOTh METOAN PAaH)XyBaHHS IXHIX nmpodinis
3a IHTEHCHWBHICTIO BHCJIOBIIIOBAaHb UM TPOSBOM JYyMOK. Y
TaKuii croci®d BCTaHOBIIOTH JiepiB CHIBHOTH, BU3HAYa-
I0Tb iXHIO CXUJIbHICTh 3aKJIMKaTH OO HacuibcTBa. OOHAK,
ISl BUABNEHHS (peifikoBMX HOBHH, sIKi BPaxoBYIOTb NOBipY
KOpPHUCTYBaYiB 10 COLiaJIbHOTO KOHTEKCTY Mellia-pecypciB,
BUKOPUCTOBYIOTb MPOCTY KJIacTepU3aLlito 300paXkeHb UM Bi-
neodaiiniB. TyT yacTo 3aCTOCOBYIOTb Tak 3BaHe HyJIbOBE
HaB4aHHS ZSL, mo0 BW3HAYUTH HOBipY KOPUCTYBAdiB IO
COLIIAJTBHUX MEPEK.

6. 3'sicoBaHo, 110 iCHy€ MEeBHMI HAbip METOIB i 3ac00iB,
peani3oBaHMX Y BIAMOBIIHMX MPOTPAaMHUX CUCTEMaXx, SKi
HaliKpalie miaxXoAaTh AJIs BUPIMICHHS MPOoOJeMy BHUABIICH-
Hs (elikoBUX HOBMH y Mepexi [ntepuer. [Ipore, OinbuiicTh
CYYaCHHUX IOCIiHUKIB HAMararThcs BUPOOUTH CBOT MiAX0-
IV i3 3aCTOCYBaHHSIM KOMOiHallill yHiIKaJIbHUX 1 BXKe ampo-
0OBaHMX METONWK, LIO0 YCIIIIHO BUPIMINTH 3a3HaYeHY
npobJemy.

7. IlpoaHani3oBaHO MOXJIMBOCTI Cy4acCHUX MPOrPaMHUX
cUCTeM Ha MijcTaBi iHHOBauiliHOTO (hpeiimBopky Transfor-
mer, SKMii BUKOPUCTOBYE 3MiCT HOBHH, X KOHTEHT i COi-
NBHUI KOHTEKCT JUTA aHaJli3y IXHIX KOPHCHUX XapaKTepuc-
THK, a TaKOX IJIsl MPOTHO3YBaHHA MMOBIPHOCTI MOSIBU Ce-
pen Hux (eiikiB. Pozpobnena monens, Matoun B CBOIil oc-
HOBIi apxitektypy Transformer, jierko miImaeThCs MamIvuH-
HOMY HaBYaHHIO 3a Ha0OpaMu MO3HAYEHUX HOBUH, 11O 10-
romarae IBUIKO BUSBIIATH (peiiky B HOBUHHIM iHpopmallii.
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THE PROBLEM OF FAKE NEWS DETECTION ON INTERNET WEBSITES

The available approaches to solving the problem of detecting fake news on the Internet are analyzed in the paper. The news
ecosystem is considered as a business model for its emergence, delivering and broadcasting, which involves a complex of
interconnected entities such as news producers, users and distributors, which can collectively solve various tasks of potential system
participants on a single integrated field. In the course of research the Internet is found to have obvious advantages over traditional
mass media in news distribution such as readers' instant access to the necessary information, free data placement, no restrictions on
presentation style, and also a variety of formats, in particular text, graphics, and multimedia. However, the lack of any editorial
oversight, as well as government information security authorities, has meant that it is often difficult to determine the reliability of so-
me published news for the average reader. Thorough publications which are delivered mainly by professional journalists covering
both reliable information and complete misinformation merits attention among Ukrainian experts. Young gifted journalists are not
lagging behind debunking myths about the strength and power of the northern neighbour, as well as various fakes about certain high-
profile events in their critical posts. Some foreign scientists have been successfully studying the problem over the last decade, and
they have already achieved significant results both in practical and theoretical terms. Hence, the main task of detecting fake news is
considered to be its automated identification in the early stages of emergence, as well as the absence or small amount of indicated
information for machine learning of the corresponding models. Therefore, many foreign researchers offer more brand new methods
and tools for detecting fake news, which eventually progress in solving this problem. Their software systems contain combinations of
unique and proven techniques to successfully solve the stated problem of detecting fake news on the Internet. The possibilities of mo-
dern software systems are analyzed based on the innovative transformer framework, which uses the news content and its social
context to analyse useful characteristics, as well as to predict the probability of the emergence of fakes among them. The developed
model being based on the transformer architecture is easily amenable to machine learning on sets of indicated news, which helps qu-
ickly identify fake news information. The capabilities of the Check-It software system were analyzed, as well as the corresponding
plug-in, which contains modular software that supports the identification of fake news based on various signals. Also, this system uses
a two-stage feature selection process that performs L2-regularization to reduce the degree of model overtraining, and a genetic algo-
rithm to determine the optimal number of these features that can successfully train low-resource, low-memory logistic regression.

Keywords: Text Mining; Computer Linguistics; Artificial Intelligence; Neural Network; Genetic Algorithm; optimal solution;
Rank tracker.
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