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PEDEPAT

[TosicHroBanbHa 3amnucka: 76 c., 16 puc., 6 Tabm., 2 noa., 25 mKepeno.

MEIIATEKCT, MVJIBTU3AJAYHE HABYAHHA, METPUKU
OLIHKH, TIPOITATAHJA, TPAHC®OPMEP, INTYYHA HEHPOHHA
MEPEXA.

OO0'exT moChiKEHHS — TpoNara’jia B MeiaTeKCcTax.

[Ipeamer  gocmiKeHHS — METOAM  BUSIBJICHHS TpoONaraHiv B
MeI1aTeKCTax.

Meta pobotu — peamizyBaTH MOJENb JJIS BHUSBICHHS IPOIMAraHid B
MeIlaTeKCTax.

MeTtoau AOCHIDKEHHST — aHalll3 TEOPEeTHUYHHX JpKepen 1HpopMauii,
TEXHIYHOI JITEPaTypH, 30KpeMa, HAyKOBUX CTaTEeH 1 JOCIHIKEHb, TPUCBIYCHUX
imenTudikamii Ta kiacudikaii nponaraHIMuCbKUX TEKCTOBUX JIaHUX, BUBYCHHS
ICHYIOUMX MOJEJIC MAIlMHHOTO HaBYAHHSI, IO BUKOPHUCTOBYIOTHCS B Tally3i
Kiacudikarii MIpormaraHJIUuCTChKUX TEKCTIB; MporpaMHa peaiizarlis HaiOuIbII
MEPCINEKTUBHUX apPXITEKTYp 1 €KCIepUMEHTaNIbHE JOCIIIKEHHSI €(EeKTUBHOCTI
oOpaHuX apXiTEKTyp JUIsl MOCTABJICHOI 3a/1a4i.

[IpoBeneHo AOCHIJKEHHS BUSBICHHS TPUXOBAHOI MpOIMaraHid B
MelaTeKcTax, HaBYEHO ACKIJIbKA 1HTEJIEKTyaJlbHUX MOJAENEH 1AeHTH(iKalii Ta
kinacu@ikaiii  mpomaraHad B TEKCTaX 3  BUKOPUCTAHHSIM  TIIHOMHHMX
HEHpOMEpEKEBUX ApXITEKTYyp, K 3BUUaiiHuX (cepen Hux LSTM ta CNN) Taxk 1
TUX, 0 0a3yr0Thcs Ha apxiTektypi Tpancopmep (cepen anx BERT, RoBERTa,
AIBERT, DeBERTa, GPT-2, XLNET, T5, BART, SpanBERT, ELECTRA).

Po3po0neni mepexi MOXYyTh OyTH BUKOPUCTaHI B PI3HUX 1H(OpPMALIITHUX
CUCTEMaX, K1 TOTPeOyIOTh BUSBICHHS MPOIAraHANChKOTO KOHTEHTY.

B noganbmioMy MOXKIIMBO YIOCKOHAIEHHS MOJIEICH MUISIXOM PO3IITUPEHHS

MOB KJacu@ikariii, iMrieMeHTaIlli ancam0IeBOr0 HaBYaHHS.



ABSTRACT

Explanatory note: 76 p., 16 fig., 6 tab., 2 ann., 25 sources.

ARTIFICIAL NEURAL NETWORK, EVALUATION METRICS,
MEDIATEXT, MULTI-TASK LEARNING, PROPAGANDA,
TRANSFORMER.

The object of research is propaganda in media texts.

The subject of the research is methods of identifying propaganda in media
texts.

The purpose of the work is to implement a model for detecting
propaganda in media texts.

Research methods — analysis of theoretical sources of information,
technical literature, in particular, scientific articles and studies devoted to
identification and classification of propaganda text data, study of existing
machine learning models used in the field of classification of propaganda texts;
software implementation of the most promising architectures and experimental
research on the effectiveness of selected architectures for the given task.

Research on the detection of hidden propaganda in media texts has been
conducted, several intelligent models for the identification and classification of
propaganda in texts have been trained using deep neural network architectures,
both conventional (among them LSTM and CNN) and those based on
transformer architecture (among them BERT, RoBERTa, AIBERT , DeBERTa,
GPT-2, XLNET, T5, BART, SpanBERT, Electra).

The developed networks can be used in various information systems that
require detecting propaganda content.

In the future, it is possible to improve the model by expanding the

languages of classification, implementing ensemble learning.



SMICT

[Tepenik yMOBHHX MMO3HAY€Hb, CHMBOJIIB, OJIMHUIIb, CKOPOYEHb, 1 TEPMIHIB......... 8
2 T )2 | O USSP RPPTR 9
1 Anaii3 npeaMeTHOT 00IACTI Ta MOCTAHOBKA 3AJAUL....ceeuveeeireenreeaireenieeennnees 11
1.1 OcHoBu BusiBneHHs mponaraiivi B 3MIL..........cccovvviiiiiiiiiniiiiiieieee, 11
1.1.1 ITlepenymoBH Ta KOHTEKCT ITponaraav B 3MI..........ccocceeeniiennnnn 11

1.1.2 IcHyrOU1 MAXOIU O BUSBICHHS MPOMATAHI . ...c..nvvveeeenerreeeeeveeennenes 12

1.2 O0rpyHTYBaHHS BUKOPUCTAHHS JBOETAITHOTO MMiIXOAY JJIS BUSIBJICHHS

TIPOTIATAH T . ...ceeeeeueerrreeeeennansereeesssnnsseeeessssssseeeessssssseeeessssssseeeessnsnssseeesssnnnsnns 15
1.3 TeopeTnuHi acClieKTH METO/I1B BUSBJICHHS IPUXOBAHOI MPONAraH/y....... 17
1.3.1 Span 1dentifiCation..........ceeeeuiieeeeiiie ettt eaee e 17
1.3.2 MyJIBTUKIACOBA KITACUPIKALIIN. ...vveeeeeereeeeirreeeeiieeeereeeeeereeeseneeaenns 20
1.3.3 MyJIBTUTACKOBE HABUAHHSL. .. .cceeeeuerrreeeeeannrreeeesaninnseeeesesssnsseeeseessnnnns 24
1.4 TIOCTAHOBKA BAIAUL......veeuveeireeieeriteetiesiteeteesiteeteesiaeeateesbeesateenaeesaneeneee e 25
2 MeToau BUSIBICHHS TPUXOBAHOL MPOTIATAHTH. .....ceeeruvrreernrreeennreeesnnneeessnneeeeens 27
2.1 Ilinxonu A0 BupilIeHHA 3a1a4i span identification.........cccceeeveevvenneennen. 27
2.2.1 BukopuctanHgd LSTM 1t SL.......ooooiiiiiiiiiiieeee e, 27
2.2.2 Bukopuctanugd BERT miis SL........oooooiiiiiiiiiieee, 28
2.2.3 Bukopuctranuga ROBERTa i1 SL.........ooooiiiiiiiiiieeee e, 30
2.2.4 BuxopuctanHd ALBERT 1151 SL..ccooooiiiiiiiiiiiiieeeeeeee e, 31
2.2.5 BukopuctanHsgd XLNET miist SL.......ooooiiiiiiiiiiiiiiieeeeeeeee e, 32
2.2.6 Buxopuctanas SpanBERT 1i1st ST.......coooiiiiiiiiiiiiiiiiceeee, 33
2.2.7 Buxopuctanast DeBERTa juist SL........oocooiiiiiiiiiiiee, 34
2.2.8 BukopuctatHs TS 1 S....ooooiiiiiiiiiiciee e 34
2.2.9 Bukopuctanua BART miist SL......cccoooiiiiiiiiiiiieeee 36

2.2 Iligxoau 10 BUPIMIECHHS 3a/a4l MYJIBTUKIIACOBOI KiIacuikalii............... 37



2.2.1 Buxopuctandss CNN 151 MyJIbTHUKIACOBOI KiTacU(IKAIli................ 37

2.2.2 Buxopuctands LSTM ni1st MyJbTHKIIACOBOT Kacuikaltii............. 38
2.2.3 Buxopucrtands BERT st MmynbTukiacoBoi kinacudikaitii.............. 39
2.2.4 Buxopucrands RoOBERTa jyis mynbTukiacoBoi kinacudikartii........ 39
2.2.5 Bukopucranas ALBERT nns myneTukiacoBoi kiacudikarii......... 40
2.2.6 Buxopucranus DeBERTa nnst MmynsTrKIacoBoi Kitacudikariii........ 40
2.2.7 Bukopucranus ELECTRA nns mynbTukiacoBoi kinacudikaiii...... 41
2.2.8 Bukopuctanus GPT-2 nnst MynbTHKIACOBOT KIacHPiKaIli.............. 42
2.2.9 Buxopucrtanusa TS nias MyJabTHKIACOBOI KIIACHPIKALII. ......c............ 43
2.2.10 Bukopuctanust BART nst MynbTHKIIacoBoi kKiacuikarii............ 43

2.3 [ligxoau 10 BUPIIEHHS 3a/a4l JBOETAIMHOTO MPOIECY BUSIBICHHS

nponaraiav BUKOPUCTOBYROUU MTL..........cccocoiiiiiiiiiiiiiiiieeeeee e, 43
2.3.1 Bukopuctanusa TS 1 MTL......ccccooiiiiiiiiiieee e, 43

2.3.2 Buxopuctaads BERT miusg MTL.......ccoooiie 44

2.3.3 Bukopucranug RoBERTa it MTL........cccooooviiiiiiee 44

2.3.4 Bukopuctanugd BART st MTL.......cccooiiiiiiiiiieeeee e, 45

3 [IpakTruyHa peanizallis Ta MPOBEACHHS EKCTIEPUMEHTIB.....cc.veerruveerrreennreeennnens 46
3.1 Onuc nporpaMHOro Ta TEXHIYHOTO OOIATHAHHS. .. .veeeuveeeereeerreennreeeneenns 46
3.2 Onuc HabOpy JaHUX JUJIST TPEHYBAHHS MOHCIICH. ... vveeeveeenereenireeeireenanneans 46
3.3 IlpakTudHi pe3yabTaTd BUPIMICHHS 33041 Sl.......c.coovvviviiiiiieeiiieiee 51
3.4 Tlpaxtuuasni pe3yabrat BUpimeHHS 320491 TC......oocvvvviieeiiiiieeeieeee, 54

3.5 [lpakTuuHi pe3yabTaTv BUPIIIEHHS 3a/a4l JJBOCTATHOTO MIAXOMY AJIsI

BUSIBIICHHS TTPOTIATAHT]. ... .eeeeeeeevrreeeeessnnrreeeeeesnsnsseeeesessssseeesesssssssesesssssssseeeens 56
BHICHOBKH. ....cceiiiiiiiiiiie ettt ettt e e et e e et ee e et e e e saneeeseanaeeas 59
TTepermiK MYKEPEI TIOCHITAHHS. ......eceuvreeereeerreensreeeereesseeessseessssesssseesssseesssesesssesans 61
DA o1 100 SQANE W 017029 €201 0 0 010 0 25 21 ) : SO 63

Honatox b BiomicTh KBaMi(PIKAIITHOT POOOTH. ....ccevvveeeeiirireeiiieeeeiieeeerieeee e 76



HEPEJIK YMOBHHUX IIO3HAYEHb, CUMBOJIIB, OAUHUAIIb,
CKOPOYEHbB I TEPMIHIB

BART — bidirectional and auto-regressive transformers — nBoHamnpaBieHi
Ta aBTOPErpPECUBHI TpaHC(HOpMeEpH;

BERT - bidirectional encoder representations from transformers —
JBOCIIPSIMOBAH1 KOJyBaJIbHI MPEJCTaBICHHS 3 TpaHC(HOPMEPIB;

CNN - convolutional neural network — 3ropTkoBa HEMpoOHHA MEpEKa;

DeBERTa — decoding-enhanced BERT with disentangled attention —
nokpaiienuii nekonyBanHsaM BERT 3 po3nonuieHoro yBaroio;

ELECTRA - efficiently learning an encoder that classifies token
replacements accurately — edexTvBHe HaBYaHHS KOAYBaJIbHUKA, SIKUM TOYHO
KJacu(iKye 3aMiHU TOKCHIB,;

GPT — generative pre-trained transformer — reHepaTUBHMIA
nepeHaBYeHUI TpaHchopMmep;

ML — machine learning — mammne HaB4YaHHS;

MTL — multi-task learning — MynbTUTacKOBE HaBYaHHS;

NLP — natural language processing — 00poOka npupoiHOi MOBH;

RNN - recurrent neural network pekypeHTHa HEpOHHA MEpeExXa;

RoBERTa — robustly optimized BERT pretraining approach — Hagiiino
onTuMi30BaHu# Tiaxia q0 nepeaHaBdanns BERT;

SI — span identification — ineHTH(IKaIlIS PparMeHTy;

T5 — text-to-text transfer transformer — Tpancdopmep nepenadi TEKCTy B
TEKCT;

TC — technique classification — kiacuikaiis TEXHIKH.



BCTYII

VY cyuacHOoMy Menia CBITI, MOIIMPEHICTh NMPUXOBAHOI MpONaraHau craja
aKTyaJbHOI0 mpobnemoro. HaBMucHe mommpeHHs oMaHauBoi abo ynepemKeHol
1H(opMariii, 4acTo 3 MOTITUIYHUMHU YH 1I€OJTOTITYHUMH MOTHBAMHU, MOXKE CYTTEBO
BIUIMHYTH Ha TPOMAJChKy JAyMKy. llpomaranma bacTo TmOB'S3y€ThCS 3
KOTHITUBHUM XaKIHTOM Ta OTPYE€HHSM gaHux [l], a Takokx 3 TiOpuaHUMU
3arpozamu, SKi TOTpIOHO BUSBIATH Ta HeuTpamisyBatu [2]. Came Tomy
mpornarasjia € CephHo3HOI MPOOJIEMOI0, fKa MOTpeldye TITMOOKOrO pO3IIISAY.
OcTaHHIMHM POKaMH 11€ MUTaHHS IPUBEPHYJIO 3HAYHY yBary 3aBJISKU YUCICHHUM
JOCIIIJIKEHHSIM, CIIPSIMOBAaHUM Ha po3poOKYy METOJIB BUSIBJIEHHS Ta OOpOTHOM 3
nomupeHHsM nponaragan y 3MI [3]. OmHak CKIagHICTH 1 TOHKICTH METOIIB
nporaraHfii  CTBOPIOE 3HA4YHI MPOOJEMU i aBTOMAaTU30BAaHUX CHCTEM
BUSIBIICHHSI.

AKTyaJIbHICTh Ii€i poOOTH mojsArae B ii MOTEHIiaml IS TOKpaIleHHs
PO3YMIHHS MEXaH13MIB MOMIMPEHHS MPONaranjiy Ta po3poOKU HAJIHHUX METOAIB
ii imenTudikarii Ta kmacudikarii.

JIBoeTarmHuil Mmiaxija, Kojdu (PparMeHT TEKCTY, IO MOTCHIIIHHO MICTHUTH
nporarasay, CHOYaTKy 1IeHTU(IKYeTbCS, a TMOTIM KIACU(PIKyeTbCS 3a
JIOTIOMOTO10  KJ1acudikaTopa, Mae KiuIbKa IepeBar MOPIBHIHO 3 TPATUIIAHUM
METOJIOM 3aCTOCYBaHHsS Kiacudikaropa Oe3mocepenHbO /10 BChOTO BXI1JHOTO
TEKCTYy, BKJIIOYAIOYM NIJBULIEHY TOYHICTh, OOUYHCIIOBAJIBHY €(EKTUBHICTD,
THYYKICTh 1 HaJIAHICTh, @ TaKOX 3/IaTHICTh MPAIFOBATH 3 HMIMPOKUM CIEKTPOM
METO/IIB MPOTMAaraHy.

3acobu TpamuiiitHoi OiHapHOi Kiacudikaiii KOHTEHTY JUIsl BUSBICHHS
npornaraian € HeedexkTuBHUMU. OCKIUIbKH, Takui Kiacudikarop He Jae
JeTallbHe PO3YyMIHHA KOHKPETHHUX METOJIB MpomnaraHiu, SKI MOXJIHBO
BUKOPHUCTATH B PO3pOOIIl IIIECIPIMOBAHUX 3aX0A1B MpoTHaii. ONTHMaIbHIIINM
€ OUIbLI CKJIAJHUN 1 THYYKUH TUN Kiacudikaropa, SIKUA Mae MOXKIHUBICTb

BKa3aTy Ha CTYMiHb KIMOBIPHOCTI 1 TUI MPONAaraHuCchbKOro KOHTEHTY.
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MynbrukinacoBa kiacudikaiis € TOTY>KHUM  1HCTPYMEHTOM  JUJIst
BUPILIEHHS 3aBJaHHs Kiacu(ikallli, OCKUJIbKA Ja€ 3MOTY CHUCTEMI MPU3HAYUTH
NEBHUI (PparMeHT MpOMaraHjad OJHOMY 3 KUIBKOX 3a3JaJieTib BU3HAYCHHX
kiaciB [4]. KpiMm Toro, BoHa Mae Kijgbka TMepeBar Iepes 1HIIUMU THUIIAMH
kjacu@ikaii, Hacamnepea 3MEHIIEHHs KIJIBKOCTI HEOOX1AHUX KJIacH(iKaTopiB,
0 MOXK€ TMPHU3BECTH /IO 3HIDKEHHS BHUTPAT HAa OOYMCIEHHS Ta MOKpAIEHHS
MacITab0BaHOCTI, a TAKOX 34aTHOCTI €(DEKTUBHIIIE 00pOOIATH He30aIaHCOBaHI
HAa0OpH JaHMX.

[ToTeHmiitHe 3acTocyBaHHS IIi€i pPOOOTH BEIMKE Ta PI3HOMAaHITHE.
Po3poOuBmm  gieBuid  METOJ  BUSBICHHS TPUXOBAHOI MpOMaraHgd Yy
MeIlaTeKcTaxX, MOMJIMBO JOTOMOITH PI3HMM 3aIlikaBIEHUM CTOpOHaM B iX
3ycWJUIsIX 1o 60poThO1 3 AesiHdopmarliiero. Ile cTocyeTbecs KypHaTICTIB,
nepeBipsAoYnX (akTH, a TAaKOK HOBUHHMX IUIaT(OpM, COLIAIBHUX MEPEX Ta
THIITUX PO3MOBCIOKYBa4iB KOHTEHTY.

OCHOBHOIO METOIO IIi€l pOoOOTH € POo3poOKa JABOETAMHOIO MiAXOMY s
BUSBIICHHS  TPUXOBAHOI  WpomaraHam y  Memiatekcrax.  [lo-mepie,
30CEPEeDKYIOUMCh  Ha  17eHTU(]IKaii MOTEHIIHHUX  IPOIMaraHJIuCTChKUX
eneMeHTiB y TekcTi. llo-agpyre, 3acTOCOBYIOUM MYJBTUKIACOBUNA aJITOPUTM
kinacudikarii, mo6 BiAHECTH 1ACHTU(DIKOBAaHUN MpOIAaraHIuCTChKUN Marepial

J0 OJHOTIO 3 KIJIBKOX nonepe€aAHbO BU3HAYCHUX KJ1aciB.
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1 AHAJII3 IPEJMETHOI OBJIACTI TA TIOCTAHOBKA 3AJIAUI

1.1 OcHoBu BusiBineHHs nponaraiau B 3MI

1.1.1 ITepenyMoBH Ta KOHTEKCT npomnaraiu B 3MI

[Iponaranga Oyira BINIMBOBOIO CHIIOKO IPOTATOM BCi€i icTopii, popMyroun
rpOMaJICbKy AYMKY Ta IpPOCYBalOYM KOHKPETHI Mporpamu. 3 MOSBOIO 3ac00iB
Ooutbm  BuTOHUeHHMH. [I[006 kpamie 3po3ymiTH MIATPYHTS Ta KOHTEKCT
nporarasad B 3MI, BaXJIMBO AOCHIAUTH ii €BONIOLIIO Ta PYIIIHHI CUIM 1l
BUKOPHUCTAHHS.

VY cBoiX paHHIX opMax mporiaraHjia 4acTo acoIliroBaiacs 3 peliriiHuMu
YU MOJITUYHUMM TOBIJOMJICHHSIMM, CIPSIMOBAaHMMM Ha Te, 1100 MEpEeKOHATH
OKpeMHux oci0 abo rpynu TpUHHATH MEeBHI BIpyBaHHS uu igeosorii. OpgHak i3
PO3BUTKOM CYCHUIbCTBA Ta PO3BUTKOM KOMYHIKAI[IMHUX TEXHOJIOT1H Mponarasaa
novasia HaOyBaTu PI3HOMAHITHUX (GOPM 1 CiIykuTu pizHUM nisAM. [lonepenne
CTOJITTS CTaJIO MEPETOMHUM MOMEHTOM B 1CTOPIi IIporaralau, OCKUIbKY MiJ] 4ac
CBITOBUX BIWH YpSIud BUKOPUCTOBYBAJIM 1i SK MOTY>KHUWA I1HCTPYMEHT MJIA
dbopMyBaHHA TpPOMAJCHKOI JYMKH, TIJBUIIEHHS MOpPAJIbHOTO JyXy Ta
neMoHizailii BoporiB [5]. [llupoke BukopucTaHHs 3aco01B MacoBoi iH(opmariii,
TaKUX SIK Ta3eTH, pagio Ta TeneOaueHHs, CIPUSIIO MOMUPEHHIO MEPEKOHINBUX
MOBIJIOMJIEHB Y TJI00AIEHOMY MacIITaoi.

3 mosBot0 [HTEpHETY Ta CoLiaTbHUX MeJia CTPYKTypa pO3MOBCIOIKCHHS
nporarasan pizko 3miHmwiaca. [{udposi mmardopmm 3a0e3meyniTm MIBUIKHAMA
0oOMiH 1H(OpMAIlIEI0 B pealbHOMY 4Yaci Ta CTBOPWJIM CIPUSTIUBHUN TPYHT IJIS
NOIIMPEHHsT nponaranau. JlepkaBH1 Cy0’€KTH, MONITHYHI OpraHi3alii Ta 1HIII
rpynu  IHTEpPECIB  BUKOPUCTOBYBAJIM  OXOIUIGHHS ~ Ta  AHOHIMHICTb
OHJIaWH-TIaTGoOpM A8 TOWIMpEeHHs  Je3iHdopmaliii, MaHIMYyIIOBaHHS

IPOMAJICHKOIO TyMKOIO Ta BTPy4YaHHs B J€MOKpaTH4HI porecu [6].
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VY koHTEKcTi 3aco0iB mMacoBoi iHQopMallli mpomnarasjaa 4acto IpuiimMae
dopMy ynepemkeHoi abo oMaHIMBOI 1H(GOpMaLli, TPU3HAYEHOI JIsI POCYBAHHS
MEBHOI TporpamMu ab0 MaHIMMyJIIOBaHHS TPOMAJCHKOIO TyMKO. Taki migxomu
MOXYTh TPOSIBISITUCS  PI3HUMH  CIIOCOO0aMH, HaNpUKIAJ — YIEpeIKEHUM
pernopraxkem, BUOOpOM (haKTiB, €MOIIMHUMH 3aKJIUKaMu a00 BUKOPUCTAHHSIM
JIOTIYHUX TIOMHUJIOK. Y Mipy TOTO, SIK METOAM MpOTaraHjayd CTaloTh BCE OLIbBII
BUTOHYCHHMH, BUHHUKJIA TIPOOJIeMa X BUSABICHHS Ta IPOTHUIII.

Jlnst cydacHMX Mefdia HasBHICTh TPUXOBAHOI MpOMAraHad CTAaHOBUTH
3HaYHYy 3arpo3y IigicHocTi iHdopMmalii Ta (GYHKIIOHYBAaHHIO JIEMOKPATHYHHUX
CYCNUIBCTB. 3 PO3BUTKOM LUPPOBUX IUIATGOPM IMIBUAKICTH 1 MacuTadu
NomupeHHs ae3iHdopMmalii pizko 3pociv. BUsBiIeHHS MpUXOBaHOI Mpomaranu
B MeJl1a-KOHTEHT1 Ma€ BHpIIIAJIbHE 3HAYEHHS 3 PI3HUX MPUYUH, 30KpeMa JUis
30epeKeHHST  MpaBAM, 3aXUCTy JEMOKPAaTHYHUX  TMPOIECIB,  CHPHUSIHHS
iHdopMariiiHoMy MyOMIYHOMY JHMCKYpCYy Ta TOM'AKIICH] MOTEHLIMHUX
HIKIIMBUX HachiakiB. [lommpeHuil xapakrep mnpomaranjid B Cy4aCHHUX Mejia
MiKPECTIOE  BAXIMBICTh PO3POOKH €(PEKTUBHHUX CTparerii BUSBICHHS Ta

O60pOTHOM 3 ii BITMBOM.

1.1.2 IcHyrO41 mMiAXOaU O BUSBIICHHS ITPOMAraHIu

Jlenamni Guibllia MOMIMPEHICTh MPOMaraHay B 3acobax MacoBoi iHpopMartii
CTUMYJIIOE€ PO3BUTOK DPI3HOMAHITHUX METOJIB, CIPSIMOBAaHUX Ha BUSBICHHS Ta
oM SKIIEHHS 11 BIUIMBY. ICHYIOYI MiIXOAM 1O BHSBJICHHS MPONAraHad MOXKHA
3arajoM PO3JUTUTH Ha PydYHI Ta aBTOMATU30BAaHI METOMM, KOXKEH 13 SKUX Ma€
CBOI IepeBaru Ta OOMeKEHHSI.

Tpaguuiiini MIAXOAW 10 BHUSBIEHHS NPONaraHAyd YacTo 3ajJydaroTh
EKCIIEePTIB, TAaKUX SK >KypPHAIICTHU, TEPEeBIpstounx (PakTH Ta aHATITUKH, SKi
OLIIHIOIOTh ~MEIIaBMICT Ha O3HAKM YIEPEIKEHOCTI, MaHImylsmid abo
nesiagopmartii. Xoda pydHe BHSBICHHS MOXe OyTH JyK€ TOYHHM, BOHO

pr,Z[OMiCTKe, 3alimae Oararo Jacy Ta 4aCTO HC B 3MO031 BCTUTATH 3a BEJIUYEC3HOIO
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KUTBKICTIO KOHTEHTY, SIKUI CTBOPIOETHCS B Cy4aCHOMY MeJlia.

[IBunke 3pocTaHHs LUPPOBUX MeJla Ta BCe OUIbIIA MOLIMPEHICTh
NpOIaraHay BUKJIMKAIM HEOOXIMHICTH PO3pOOKH OuThIl e()EKTUBHUX i
MacmTabOBaHUX METO/IB BHUSBJICHHS MAHIMYISTUBHOTO KOHTEHTY. MaluHHe
HaByaHHg (ML) 1 oOpobOka mpupomnoi MoBu (NLP) cramu kiro4oBUMU
TEXHOJIOTISIMU JUIsl BUPIIICHHS I11€1 TTpoOJieMH, MPOTIOHYIOYN KUJIbKA TepeBar B
aHamizi Ta kimacudikauii TekcroBux naHux [7]. IxHio pons y BusABIEHHI
Iponaraijyd MO)KHa YMOBHO PO3IUIATH Ha cepu, KOTPi ONMHUCaH] HIXKYE.

[Tepmoro ceporo € monepeaHss 06poOka TEKCTy Ta BUJAUICHHS (QyHKIIIH.
Metogu NLP BHUKOPHUCTOBYIOTBCS [Jisi OYMUIEHHS, MOMEpPEAHbOI OOpOOKH Ta
TOKEHI3aIlli TEKCTOBHX JaHUX, TIICPETBOPIOIOYN HEOOpOOICHUH TEKCT Y
CTPYKTypoBaHui (hopmart, mpuaatHuil ansa ananizy. Cepen 1HIIUX 3aBJaHb Lel
MpoIIEC MOXKE BKJIIOYATH BUJAJIEHHS CTOI-CIIB, Jiemaru3aiito (puc. 1.1). [Totim
3aCTOCOBYIOTHCSI METOAM ISl TIEPETBOPEHHSI OOpPOOJIEHOTO0 TEKCTy B YHCIIOBI
npelncTaBieHHs, Takl sk bag-of-words, term frequency-inverse document
frequency (TF-IDF) a6o word embeddings (manpuknan, Word2Vec, GloVe), siki

MOYKHA BUKOPUCTOBYBATH SIK BX1JIHI JIaHi 1Jisg Mozeneit ML.

Text Pre-Pnocessina

S‘Copwords

Tokenization Removal

/ S‘Cemming L

Lemmotization

Pucynok 1.1 — Cranmapthi etanu nonepeaHboi 00pooku tekcty B NLP
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Jpyroto cdeporo € Mojesi HaBdaHHs 3 yuuteneM. Anroputmu ML, Taki
SIK METOJ] OTIOPHUX BEKTOPIB, HAIBHUI OaieciB KiacudikaTtop, AepeBa pilieHb i
HEHWpPOHHI MEpeXi, MOXXHA HABYMTH Ha IO3HAYEHUX Habopax AaHUX, 100
KJacu(piKyBaTu MEIIaKOHTEHT  SIK IpONaraHANUCTChKUI abo  He
nponarasaucTchkuii  (puc. 1.2). I1li Momeni HaByaHHS 3  y4HTEIEM
BUKOPHUCTOBYIOTh MAaTE€PHU, BUIYUEHI 3 TEKCTY, 00 11eHTU(DIKYBaTU MOJIEII, 1110
BKa3yIOTh Ha mpomnaraiay. EQeKTHuBHICTh WX MOeNel 3aJIeKUTh BiJl IKOCTI Ta
pO3Mipy HaBYAJIBHOTO HAOOpy MJaHUX, a TaKoX BiJg BUOOPY (QYHKIINH 1
aJITOPUTMIB.

Tpetroto cdeporo € Mozeni HaB4aHHS O6e3 BunuTenss. MeToau HaBuaHHs 0e3
BUMTENS, Taki SK KJIacTepu3allisi Ta TEeMaTU4YHE MOJEIIOBAHHSA, MOXXHA
BUKOPHUCTOBYBATH JJISI BUSBICHHS IIPUXOBAHUX CTPYKTYP Y JAHUX 1 TPyITyBaHHS
nonioHoro Bmicty (puc. 1.2). Lli MeToau MOXyTh JOTOMOTITH ineHTH(]IKYBaTH
NOTEHI[IHHY Tpomaranay 0e3 HeOOXIJHOCTI MapKOBaHUX HaBYAJIbHUX JaHUX,
xoua ixHs €()EeKTUBHICTh MOXKE 3MIHIOBATHUCS 3aJIKHO BiJl SIKOCTI (YHKITIH 1

CKJIaJIHOCT1 METO/IIB MpOIIaraHIy.

Nearest
neighbor

Naive
bytes

Super Discriminate

vector analysis
machines

Liner —
. SVR Ensemble Decision Neural
regression e
Methods Network
GLM GRP Trees
k-Means, K| oo | e
i )
medoids Fuzzye- || | Mixture
Neural Hidden
Network Markov Model

Pucynok 1.2 — Tunu anropuTMiB MalIMHHOTO HABYAHHS

clasification

regession

supervised
Learning

Machine
Learning

unsupervised
Learning

clusetering
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Hacrynaoro cdeporo € deep learning migxoau. OcTaHHI TOCSATHEHHS B
JIMOOKOMY HaBYaHHI, OCOOJMBO B OO0JIACTI PEKYPEHTHHUX HEHPOHHUX MEPEX
(RNN), sroprkoBux HeiponHux wmepex (CNN) 1 momemsx Ttpanchopmepa,
NoKa3ajld 3Ha4Hy NEPCHEeKTUBY B pi3HMX 3aBaaHHax NLP, y tomy wymcmi
BUSBIICHHS TmpomaraHad. [li  Momeni MOXyTh aBTOMAaTUYHO  BUBYATH
IPEJICTaBIIEHHS BHCOKOTO PIBHA 3 TEKCTY, YacTO JOCSATAlOYM Kparioi
MPOIYKTUBHOCTI MOPIBHSAHO 3 TpaauiliiHumu anroputMamu ML. OnHak BoHU
3a3BMYail BUMAraloTh BEIHKUX OOCSTIB JAaHMUX 1 OOUMCITIOBATIBHHUX PECYpCIB IS
HABYAHHS Ta (PAaHHTIOHUHTY.

TakuM dYHMHOM, MaIIMHHE HABYaHHSI Ta OOpoOKa MPUPOAHOI MOBH
BIJIICPAIOTh BUPIMIAJGHY POJIb y BHUSBICHHI TMpOMaraHjAd B MEIIaKOHTEHTI,
MOJICTITYIOYM aHalli3, KiIacu(ikalliro Ta OIIHKY TeKCTOBHX JaHuX. L{i TexHomorii
MaloTh  MOTEHUlaJd 3HAYHO  IMIJBUIIATA  TOYHICTb, €(EKTUBHICTh 1
MacmTabOBaHICTh CUCTEM BHUSBJICHHS MpOIAraHy.

[cHyroui migxoauW A0 BUSBIEHHA IMpomaraHAud B 3aco0ax MacoBOi
iH(MOopMarii mokazanu 6aratooO0iIAI0Ul pe3yJIbTaTH, ajie BOHU TAKOXK CTUKAIOTHCS
3 YUCJICHHUMH MpOOIEeMaMH, TaKUMU SIK poOOTa 3 TOHKOIIAMHU Ta CKJIAJHICTIO
METOMIB TMpomnaraHju, oO0poOka BEJIMKOMACIITAOHUX JAaHUX 1 BHUPIIICHHS
npoOJIeMH €BOJIIONIT TaKTHUKKM Tpormaranan. JJis momomaHHs muX OOMEXKEHb 1
MIJBUINCHHS 3arajbHOi TOYHOCTI Ta €(PEKTUBHOCTI CHUCTEM BUSBJICHHS
nponaraHayd HEOOXiJAHI MONajbIll JOCIHIPKEHHS Ta po3po0Ka HOBUX METOIIB

BUABJICHHS.

1.2 OOrpyHTYBaHHSI BUKOPHUCTAHHS ABOSTAITHOTO ITIXOXY JIJIsSi BUSBICHHS

Imporaranau

JIBoeTanmHu# MiaXiA, KOJIM MOTEHIINHUI (parMeHT TEKCTy, 10 MICTUTH
nporarasfgy, CHO4YaTKy 1I€HTU(]IKYeTbCS, a TMOTIM KIAacU(PIKyeTbCS 3a
JIOTIOMOTO10  KJ1acudikaTopa, Ma€e KiuTbKa IepeBar MOPIBHIHO 3 TPATUIIHHUM

MCTOJAOM 3aCTOCYBAHHA KJ'IaCI/I(I)iKaTOPa 6€3HOCCPCIIHI)O J0 BCBOI'O BXiI[HOFO
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TEKCTY.

Bin mpomnonye 3011bIIEHHS] TOYHOCTI, 30CEPEIKYIOUNCh HA KOHKPETHUX
dbparMeHTax TEKCTy, SKi, IMBHJIIE 3a BCE, MICTATh MPOIMAraHy, JBOCTAITHUN
MIIX17] MOXKE JIOCSITTH BHUIOT TOYHOCTI BUsSABIEHHS Ta Kiacudikamii. Lle
NOSICHIOETBCS ~ THUM, [0 HE pEeJeBaHTHUUA ab0 HEUTpaJIbHHM  BMICT
BiJI(DUTBTPOBYETHCS, 110 3MEHIITYE HMOBIPHICTh HEMPABHIIbHOI Kiacuikalii Ta
TIOMUJIKOBUX CTIPAIlbOBYBaHb.

Takox 1eil miaxig MiABUINYE OOUMCITIOBAIbHY €(EeKTHBHICTb, OCKIUIBKH
aHajmiz 1 kimacudikalisg Juie 1aeHTH(IKOBAaHUX IMOTEHIINHUX (PparMeHTiB
IponaraHjayd, a He BCbOTO BXIJHOTO TEKCTy, MOXE 3HAUYHO 3MEHIIUTH
oOYHnCITIOBAIbHE HaBaHTaXEHHS Ha cuctemy. lle poOuTh miaxin OuTbmI
MacITa0OBaHUM 1 Kpalle MiIXOAUTh Uil 0OpOOKM BEIMKUX OOCSTIB JaHUX,
TaKHX SIK Ti, IO 3yCTPIYAIOTHCA B pEAJIbHUX MPOrpaMax MOHITOPUHTY MeJia.

JIBoeramamii  miaxiny 3abe3medye  KOHTEKCTyalbHE PO3YMIHHS, IO
J03BOJIIE  OUIbII  JIETAJbHO  3pO3YMITH  IMPOMATraHJUCTCHhKUI  KOHTEHT,
BpPaxoByIOUM HOro KOHTEKCT Yy ¢parmeHTi Tekcty. lle Moxke momomortu
MIJBUIIUTH TOYHICTh Kiacu@ikaiii, OCKUIbKHM TII€BHI METOAM TMpOIaraHjiu
MOYTh OyTH OLIbII OYEBUIHUMHU, SIKILO PO3MISIATH iX Y KOHTEKCTI.

Crnig BIAMITUATH, MO TaKUM MIAXIJ € THYYKAM, OCKUIBKM HOTO MOXXHA
aZanTyBaTH A0 PI3HUX THUIIIB KJacu(]ikaTopis, 0 poOUTh HOro MPUAATHUM IS
PI3HUX CLIEHApiiB 3aCTOCYBaHHS BPaxOBYIOYM HOBI1 JOCSTHEHHS B MAalIUHHOMY
HaBYaHHI Ta TEXHIKH OOpOOKM TPUPOAHOI MOBH. Po3aimmBiim eTanu
igeHTudikamii Ta Kiacu@ikamii, MOXIMBO €KCIIEPUMEHTYBaTH 3 PI3HUMU
KOMOIHAIISIMU METOIB JJIS TOCATHEHHS ONTUMAJIbHUX PE3yJIbTaTIB.

Onucanuii crnoci6 HagidHUM, 00 BiH 32 CBOEIO CYTTIO OUTBIN CTIHKHUH 10
3MIH y TakKTULl MpOMAaraHid, OCKIUIbKM KHOro MOXKHA JErKO OHOBHUTH 3
ypaxyBaHHsIM HOBHX MeTofiB. CrnoyaTky 1AeHTH(IKyOYM TOTEHIIIHHI
IPOINaraHAUCTChKI (parMeHTH, Kiacu(dikaTrop MOXKHA HABUYMTH pO3II3HABATH
HOBI IIA0JIOHU Ta aIalTyBaTUCS 10 CTPATET1H, 1110 PO3BUBAIOTHCA.

JIBoeramHuil MiAXiJ, KOJM CIOYAaTKy 1MeHTH(IKYIOThCS IOTEHIIIHHI
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pOIaraHAUCTChKi (parMeHTH, a TOTIM KIAcU(]PIKYyIOTh IX 3a JOTOMOTOIO
Kiacudikaropa, J1a€ Kulbka TIepeBar mepes Oe3MocepeHiM 3acTOCYBaHHSIM
kiacudikaropa 10 BChOTO BXIAHOTO TekcTy. Lleli Merom € HEe TUIbKM OuIBII
TOYHUM 1 €(PEKTHMBHUM, ajie TaKOXX OUIbII THYYKUM, HAAIHHUM 1 3aTHUM
3a0€3MeUnTH PO3yMIHHS KOHTEKCTY, 10 pOOUTH HOT0 ONTUMAIBHOIO CTPATETIE0

JUTSI BUSIBJICHHS Ta TIPUXOBAHOI MPOTAraHy y Me1aTeKCTax.

1.3 TeopeTnuHi acCEKTH METO/IIB BUSIBIIEHHS IPUXOBAHOI MpOTaraHain

1.3.1 Span identification

Span identification (SI) — 3aBmaHHs, ¢ y TEKCTI MOTPIOHO BU3HAYUTH

KOHKpETHI (parMeHTH, 1€ O3Haya€, 1[0 3aBJaHHSAM € TEryBaHHS JBIMKOBOI

nociigoBHocTi (puc. 1.3) [8].

Pucynok 1.3 — [Ipukiaz span identification

VY 3aBmaHH1 TeryBaHHS JIBIWKOBOI MOCIHIJOBHOCTI OCHOBHOIO METOK €
OpUCBOEHHS JBIMKOBOi MiTkH (0 abo 1) kokHOMY Mapkepy B JaHId

MOCHiOBHOCTI. JlaHO MOCIIOBHICTH TOKCHIB X = {xl, Xy wons xn} 1 BIIOBIJTHY
NOCJIIOBHICTh OlHApHUX MITOK Y = {yl, Yo v yn}, Jie KOKeH y. & {0, 1}.

MeTtor0 3aBmHaHHS TEryBaHHS JBIMKOBOI MOCIIJOBHOCTI € BHBUEHHS (DyHKIIII
f(X), sika BimoOpaxae BXiJIHY MOCIIAOBHICTh X HA BUXIJHY MOCHIIOBHICTH Y. B
imeani g QYHKIS Mae M00pe y3araJibHIOBaTH HEBUAMMI JaHi Ta TOYHO
nepeadayaTy ABIMKOBI MITKH JIJIT HOBUX BX1IHUX ITOCJIIIOBHOCTEH.

KputryHuM acnekToM 3aBAaHHS TETyBaHHS JBIMKOBOI MOCIIJIOBHOCTI €



18

IPENCTaBICHHS BXIJHMUX MapKepiB y crnocid, sAkuii Moxe e(peKTUBHO
BUKOPUCTOBYBATHCS allTOPUTMaMU MalTMHHOTO HaB4YaHHs. L{e wacto mepenbayae
BUJIIJICHHS 3 TEKCTy JIOKAJIBHUX Ta MIOOAIbHUX ocoOnmuBocTei. JlokanbHi
0COOJIMBOCT1 BPaXOBYIOTh 1HGOpMAaIlito, crielu(pIuHy I KOXKHOT JIGKCEMU, TaKy
AK TEr YaCTMHU MOBH JIEKCEMH, BEJIMKI JIITEpU, MOP(OIIOTis Ta HABKOJIMIIHIMI
KOHTEKCT (Hampukiana, n-rpamu). [noGanbHI  0COOIMBOCTI  30MPaAIOThH
iHopMariro 3 yci€i MOCHIAOBHOCTI a00 JOKyMEHTa, HaIpHUKJIaJ 3arajbHUM
HACTPIl, pO3MOLT TeM a00 JOBKUHY JOKYMEHTA.

Jlns  BumiproBaHHS  €(QEKTMBHOCTI MOJENI TEryBaHHS JIBIHKOBO1
NOCHIIOBHOCTI MOXHA BHUKOPHCTOBYBaTH pi3HI METPUKU  OLIIHIOBAHHS,
HANPUKJIaa BIYYHICTh, TOOTO 4YacTKa CHOPaBKHIX TO3UTUBHUX TIPOTHO3IB
(MpaBUJIBLHO MO3HAYEHUX TOKEHIB) CE€pel YCiX MO3UTHBHUX MPOTHO31B, TOBHOTY
— YacTKa CIPaBXKHIX NO3UTUBHUX MPOTHO31B cepell yCiX PaKTUYHUX MO3UTUBHUX
BUIAKIB (TOKEHIB 13 MO3UTHMBHOIO MITKOI0), fl-score — cepemHe rapMmoHiiiHe
3HAYEHHS TOYHOCTI Ta 3amamM’ ATOBYBaHHS, 10 3abe3nedye 30alaHCOBAaHY MIPY
MPOAYKTHBHOCTI MOJIENI, TOYHICTh — YacTKa MPABWJIHHO MO3HAYEHUX TOKCHIB
cepesl yCiX TOKEHIB.

3aBIaHHs TeryBaHHs JBIMKOBOI MOCHIAOBHOCTI NEepe0adyaroTb PO3yMIHHS
3B’SI3Ky BBEJICHHS-BUBEACHHS, MPEJICTABICHHS BXIJHUX TOKEHIB 3a JOTIOMOIOIO
BIMOBIAHUX (QYHKIIA Ta OIIHKY €QEeKTUBHOCTI MOAENl 3a JIOMOMOIOIO
BIIMIOBITHHUX ITOKA3HUKIB.

Ouinka SI Bumarae BiAIOBITHOCTI TPOMIKKIB TEKCTY. DyHKIIIS OIiHKH SI
npuiiMae YacTKOBlI 30IFM MDK €TAJIOHHMM 3HAUEHHSM 1 IMPOTHO30BAaHUMH
npomikkamu [9]. Hexait d — HoBuHHA cTarTs B Habopi D. ETanonnunii mpomixkok
t — 1€ MOCIIOBHICTh CYMDKHMX 1HJEKCIB CUMBOJIIB, 110 YTBOPIOIOTH (DparMeHT
tekcty t & d. Hanpukinan, Ha pucyHky 1.4 eranonnuii ¢pparmenrt “stupid and

petty” mpencraBieHuil HAOOPOM 1HIACKCIB t, = [4, 19]. ITo3nauumo T e {tl, ce

tn} Hab0ip ycix eramoHHMX mpoMmikkiB mis ctari d i 3 T = {T d} HaOlp ycix
d

€TaJOHHUX aHOTOBaHUX MPOMDKKIB y D. [TomiOHUM 4MHOM BU3HAYA€THCS S 4= {
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S Sm} 1 S — HaO1p MpOrHO30BaHMX Jiana3oHiB i cTaTTi d 1 Habopy HaHuX

D BiamosigHO.

Biyunicte P 1 moBHOTa R 0GuucitoroThes 3a qonomororo ¢opmyi 1.1 Ta

1.2:
PGS, T) = 1/1SIC X X [sNB)| /D), (L.1)
deDseS teT
d d
RS, T) = 1/ITIC X X |GNof/IsD. (1.2)
deDseS teT
d d
PiBusinusa 1.1 gopiBHioe Hymto, konu [S| = 0 1 piBHsSHHS 1.2 nOpiBHIOE
Hymto, komu |[T| = 0. IIporHo3zoBaHi NPOMIKKHA MOXYTh NEpEKpPUBATHUCH,

HaIPUKIIAJl, MPOMIKKH S, 1S , Ha PHCYHKY 1.4. Tomy, mo6 piBHsHHS 1.1 1

piBHsHHS 1.2 oTpuManu 3HaueHHs MeHe abo MopiBHIOE 1, yci aHoTalli, 110
HIEPEKPUBAIOTHCS, HE3AJICKHO BiJl IX THITY, 00 €IHYIOTHCSI MIEPIIHMHU.

Hanpuknan, S, 1 S, o0’elHaHI B OJHY aHOTAIlil0, IO BIAMOBiIa€E S,

Ouinoynoro wmiporo s mig3agadi SI e Fl-score, Bu3HaueHWil K cepenHe

rapmoniune mMix P(S, T) 1 R(S, T) dopmyna 1.3:

F1(S’ T) = 2(P(S, T)R(S, T))/(P(S,T) + R(S, T)). (1.3)

t, = [4,19]: loaded language hio|w |5|t|\1|12>[i‘d| |ﬂ|1'l|d| |§|e[tlt|y| thiiln|gls
hio|lw |s|t|u|p|i|d| |a|n|d| |p|c|t|:|y| t|h|ijn|g|s ] 5 10 5 2( 25
5 ) 15 20 25 hlo|w |s[t|u|p[ild[ |a|n|dl [ple[:ltly[ tihiiln|g|s

s, =[15,19]

Pucynok 1.4 — [Ipuknan exBiBasieHTHUX aHoTawii g Span Identification
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1.3.2 MynsTukiacoBa kiacudikaris

TpanumiiiHa OTHOKOMIIOHEHTHA Kiacu(ikallis MoB's3aHa 3 HAaBYaHHSIM Ha
0e37114l MpUKIaAIB, SKI MOB'sI3aHI 3 OJHIEID MITKOIO | 3 HaOOpy HenepeciuHuX
mitok L, | L | > 1. Sdxmo | L | = 2, To npoOiiema HaBYaHHS HA3UBAETHCSA
npoOiiemMoro ABIMKOBIM Kiacudikaiii (abo ¢inbrpamii B pa3i TEKCTOBUX 1
BeO-7aHuX), a ko | L | > 2, To 11e Ha3UBaEThCA 3aBAAHHSIM MYJBTIKIACCOBOM
kacudikarii [10].

Jlano HaOip BXiAHUX €K3eMIUIIpiB X = {xl, b S xn} 1 BIAIIOBIIHUI

2

Hallp MITOK Kiacy Y = {yl, Yo v yn}, JIe KOKEH Y. & {1,2,..,K}1 K-

3arajibHa KUIBKICTh KJIaciB, MeTa 3aBIaHHS MYJIBTUKIACOBOI Kiacudikarmii —
nizHartuca ¢ynkuiro f(X), sika BigoOpakae BXiJHI €K3eMIUIsIpy X Ha BHXIJHI
MITKH K1acy Y.

[cHyIOTH PI3HI TEXHIKM Ta aJrOPUTMH, IO BUKOPHCTOBYIOTHCS MJIs
MYJBTHKJIACOBOI KJIacH(iKallli, BKIOYAOUN K TPaJHLIiHI MOJAEIl MAaIIMHHOTO
HaBYaHHS, TaK 1 MOJIENl NIMOOKOTr0 HaBYaHHSL.

Meton One-vs-All (OvA): neit miaxin nepeadadae HaByanHs K GiHapHUX
KJIacu(pikaTopiB, MO OJHOMY JJisi KOXHOTO KJacy, A€ KOXEH Kiacu]ikarop
po3pi3Ha€e oAuH Kiac BiA pewmtd. [lin yac mporHo3yBaHHS Kjac 3 HAMBUIIUM

BUXIJHUM OasioM 3a Kjacu(ikaropamMu BUOUPAETHCS SK MPOTHO30BAaHUM Kilac

(bopm. 1.4).

f(x) = argmaxifi(x). (1.4)

Meton One-vs-One (OvO): ne#t miaxin nependadae Hapdyanus K(K-1)/2
OiHapHUX KJacudikaTopiB, MO OJHOMY JUIsl KOXHOI mapu knaciB. Ilig yac
IIPOTHO3YBAHHS KOXKEH KJIacu(iKaTop TOJOCYy€ 3a Kiac, SKUM MOro HaBYMIA
PO3pI3HATH, 1 KJac, KUK HaOpaB HaWOUIBIY KIJIBKICTh TOJIOCIB, OOUPAETHCS K

IIPOTHO30BAHUM KJIaC.
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MynbTUKIIacoBa JIOTICTUYHA pErpecis: 1€ PO3MIMUPEeHHS OiHapHOI
JIOTICTUYHOI perpecii ajii 0OpoOKM KUIBKOX KiaciB. BUKOpHCTOBYE (YHKIIiIO
softmax st OIIHKM HMOBIPHOCTEH JJII KOKHOTO KJjacy, 1 KJiac 3 HaWBHIIOIO
HMOBIPHICTIO OOMPAETHCS K TPOTHO30BAHUH KJiac.

JlepeBa pillleHb 1 BUNIAJKOBI JIICH: aJITOPUTMU Ha OCHOBI JI€PEBA PIlLICHb,
taki sk CART 1 C4.5, 3a CBO€IO CYTTIO MOXYTb OOPOOISATH MYJIBTHKJIACOBY
KJacu(dikamiio LUISIXOM MOJAUTY €K3EeMIUISIpIB Ha OCHOBI  (PYHKIIH, SKI
3a0e3meuyoTh HaWKpalie pO3pi3HEHHS MDK Kiacamu. BumamkoBi Jjicu, ski
CKJIQZIAIOThCA 3 KUIBKOX JIEpEB pIlIeHb, TAKOX MOXKHA BUKOPUCTOBYBATH IS
MYJIBTHKIACOBOI KJIacH(iKalli IIJIIXOM arperyBaHHsl IPOrHO31B OKPEMUX JIEPEB
IIUIIXOM TOJIOCYBaHHS OUTBIIICTIO.

Meton onopuux BekTopiB (SVM): SVM moxkHa aganTyBaTH 10 3aBIaHb
MYJIBTHKJIACOBOI KJIacH(iKalli 3a TOMOMOIOI0 TAKUX METOMIB, Ik OVA Ta OvO.

Hetiponni wepexi: baratomaposi mnepcentporun (MLP) 1 wmopmemi
IJIMOOKOTO HaBYaHHS, Takl AK 3ropTkoBi HelpoHHI Mepexi (CNN) 1 pekypeHTHi
Heriponni mepexi (RNN), MoxHa BUKOPHUCTOBYBAaTHM JJIS  3aBIaHb
MYJbTUKIIacOBOi Kiacuikarii. 1{i Moaeni 3a3Buyail BUKOPUCTOBYIOTh (DYHKIIIIO
akTuBalli softmax Ha BUXIJIHOMY PiBHI JJisi CTBOPEHHSI MIMOBIPHOCTEN Kjacy, a
KJIaC 3 HaWBHINOIO WMOBIPHICTIO BUOMPAETHCA K MPOrHO30BAHMM KITac.

[Ipu owiHLI TPOAYKTHUBHOCTI MYJIBTHKIACOBHX KJACH(]IKATOPIB MOXKHA
BUKOPUCTOBYBATH TaKi MOKAa3HUKH, SK BIy4YHICTb, MOBHOTa, F1-score 1 MaTpuiis

HeBiAMoBigHOCTEH (puc. 1.5) [11].

Positive Negative

True False
Positive Positive | positive

(TP) (FP)
Predicted

Label

False True .
Negative Negative | Negative
(FN) (TN)

True Label

Pucynok 1.5 — Confusion matrix
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IToBHOTa BUMIpPIOE OXOIUICHHS CHUCTEMH, TOOTO BIJCOTOK IMEHOBAaHUX

00’€KTIB 30JI0TOTO CTaH/IAPTY, SIKI CUCTEMa 3/]aTHA PO3Ii3HATH:

Precision = C/ L, (1.5)

ne L — KimpKiCTh MO3HaYeHUX IMEHOBAaHUX CyTHOCTEH, C — KUTBKICTh MPABUIIBLHO
IO3HAYEHUX CYTHOCTEN.
Biy4HicTh BUMIPIOE TOYHICTH, TOOTO BIJICOTOK TMO3HAUYEHUX IMEHOBAHUX

00’€KTIB, 5IK1 BIJIMOBI1AAIOTh 30JI0TOMY CTaHIAPTY:

Recall = C/ G, (1.6)

ne G — KUIbKICTh IMEHOBaHUX CYTHOCTEH 30JI0TOTO CTaHIapTYy.
Tpers wmipa (F1) BukopucTOByeTbCS Ml TOETHAHHA IHMX JBOX

MOKA3HUKIB:

F1 = (2 * Precision * Recall) / Precision + Recall, (1.7)

OpHaK BaXJIMBO 3a3HAYMTH, IO IIi MOKa3HUKH MOTPIOHO aganTyBaTH s
pobOTH 3 KITbKOMAa KJlacaMH, YacTO MUISXOM OOYMCIICHHS TOKa3HUKA IS
KOYKHOTO KJIaCy Ta YCEepeaHEHHS pe3y/IbTaTiB 3a JI0MOMOTOI0 MiAXO0AY MIKpO- a0
MaKpOyCepeTHEHHSI.

o6 BuUMIpATH MYJBTIKIACCOBUN Kiacu(ikaTop, MOTPIOHO SKOCH
ycepeqHuTH Kiacu. [isi mbOro € aBa pI3HUX METOIU: MIKpO-YCEpeTHEHHS i
MaKpO-yCepeTHECHHS.

IIpu wmikpoycpenneni Bci TP, TN, FP 1 FN pgns xoxnoro kiacy

1JICYMOBYIOThCS, @ IOTIM OEpEThCs CepeTHE 3HAUCHHS.



23

micro

Prc (D) = (O TPs(cl_))/(Z TPs(ci) + FPS(Ci)), (1.8)

cieC cieC

micro

Rcl (D) = (O TPS(Ci))/(Z TPS(Ci) + FNS(Ci)). (1.9)

CiEC cieC

Y  Metoal  MIKpO-yCepeaHEHHS  JIOAA€ThCA  OKpeMl  CIpaBXkHI
CIparlbOBYBaHHS, TIOMHUJIKOBI CHpPAIlbOBYBAaHHS 1 TIOMIJIKOBI 3allepeueHHS
CHUCTeMH ISl PI3HMX HAOOpIB 1 3aCTOCOBYIOTHCSI. MIKpO-CepeHE 3HAYEHHS
F1-score Oyzne nmpocTo rapMOHIMHUAM CEPEAHIM JABOX HABEJICHHUX BUILE PIBHSHb.

Makpo-ycepennenns mpocte (Macroaveraging Precision) BUpaxoBYy€eTbCs

Yyepe3 cepesiHe 3HAYEHHSI TOYHOCTI 1 BIATOBIAI CUCTEMH Ha PI3HUX Habopax.

macro

Prc (D) = (), Prc(D, ci))/|C|, (1.10)

cieC

Macroaveraging Recall:

macro

Rec™* (D) = (X Rcl(D, c))/|Cl. (1.11)

cieC

MeTon Makpo-ycepeaHEeHHsST MOYKHAa BHUKOPHCTOBYBATH, SIKIIO IMOTPiIOHO
J3HATUCA, SK CHUCTEMa TMpaIloe B IUIOMY MO ceTaM aanux. He morpiOHO
npUiiMaTu sIKeChb KOHKPETHE PIIIEHHSA 3 IIMM CEPeIHIM 3HAYeHHSIM. 3 1HIIOTrO
00Ky, MIKpO-yCEpEeIHEHHSI MOXe OyTH KOPUCHUM 3aXOJI0OM, KOJM HaOlp JaHUX

PI3HHUTHCS 32 PO3MIPOM.
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1.3.3 MynbTUTaCKOBE HAaBYaHHS

MynsrurackoBe HapdaHHs (MTL) — e miaxig 70 MarmmMHHOTO HABYAHHS,
SKUU CHPSMOBAaHMM Ha TMOKpANICHHS MPOAYKTUBHOCTI MOZENI IUISIXOM
OJTHOYACHOTO HAaBYaHHSI KUIBKOX TMOB’sI3aHMX 3aBaaHb. (OCHOBHa ifes, IO
aexuth B ocHoBli MTL, momsrae B TOoMy, IO, BHBYalO4YM KiJbKa 3aBlIaHb
OJTHOYACHO, MOJIEJIh MOKE OTPUMATH BUTOJY BiJl CIUIBHUX 3HaHb 1 CIUIHHOTO B
X 3aBIAHHSX, [0 MPU3BEIE 10 KPAIIOTO y3araJIbHEHHS Ta MPOIYKTUBHOCTI.

AKTyanbHICTh BHUKOPUCTaHHS MYJBTUTACKOBOIO HaBYaHHS BUIUIMBAE 3
Toro (¢akry, 1mo Oararo mpoOiaeM peabHOro CBITY NepeadadaroTh po3B’s3aHHS
KUIBKOX B3a€MOIOB’s13aHUX 3aBaaHb. MTL mo3Bosisie moneni ¢hikCyBaTH CIIUIbHI
CTPYKTYpH, IIAOJOHM Ta 3B SA3KM MDK 3aBIaHHSIMH, IO MOXE MPHU3BECTU [0
Kpalioro y3arajJlbHEHHs Ta MIJABUIICHHS MPOAYKTUBHOCTI TMOPIBHAHO 3
HABYAHHIM OKpEeMHX Mojelied Juisi KoxHoro 3aBiaaHHs. Kpim toro, MTL moxe
JOTIOMOTTH 3MEHIIUTU TI€pEHABYAHHS, OCKIJIBKM MOJEIb TMOTpiOHA 1Jis
y3araJbHEHHS KUTHKOX 3aBJIaHb, a HE 30CEPEIKEHHS Ha OJTHOMY 3aB/IaHHI.

Icaye kinpka cmoco0iB  peamizaiii  MyJbTUTACKOBOIO HaBUaHHS B
3aJICKHOCTI BiJ apXITEKTypu MOJENl Ta PO3DISIHYTUX 3aBllaHb. 3BUYANWHUIA
X1 TOJIsSITa€ B TOMY, 100 MaTy 3arajibHe HU3BKOPIBHEBE YSBJICHHS a00 miap
BUJIyUYEHHS O3HAaK, 3a SKUM HAYTh BUXIJHI IIapW JUIsl KOXKHOTO 3aBAaHHs [12].
3aranpHi MIapy BUBYAIOTH YSBJICHHS, SIKI KOPUCHI BCIM 3aBIaHb, TOJI K BUXIJTHI
Iapy JJi1 KOHKPETHUX 3aBlaHb (DOKYCYIOThCS Ha MPOTHO3YBAaHHI BIIMOBIIHUX
3aBAaHb (puc. 1.5).

ITix yac HaBYaHHS MOJIE]Ib OHOBIIFOETHCS HA OCHOBI KOMOIHOBaHO1 (DyHKIIIT
BTpaT, sika BPaxoOBye€ BTpaTH BijJ ycCiX 3aBaaHb. lle cnoHykae Monmenb BUBYATH
CHUIbHI MPEACTABICHHS, SIKI € KOPUCHUMH ISl BCIX 3aBAaHb. BaxInBo peTenbHO
po3poOuTH KOMOIHOBaHY (DYyHKIIIO BTpaT, 1100 30amaHCyBaTH BHECKH KOXKHOTO
3aBIaHHS, OCKUIbKU JI€AKl1 3aBIaHHS MOXYTh JIOMIHYBaTH B MPOLIEC] HAaBYAHHS,
10 TIPU3BE/IE 0 HE ONTUMAIBHOI MPOTYKTUBHOCTI 1HINTUX 3aBIaHb.

Icnye xinmpka mpoOiieM 1 MIpKyBaHb TiJi 4Yac BIPOBAKCHHS
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MYJBTUTACKOBOTO  HAaBYaHHS, BKJIIOYAlOYM BHOIp BIJANOBIJIHUX 3aBIaHb,
IPOEKTYBAaHHS apXITEKTypd MOJeNl Ta 30ajlaHCyBaHHS BKJIAMIB KOXXHOTO
3aBmaHHs B 00’emHany ¢yHKIifo BTpar. OpHak 3a yMOBH €(GEKTHBHOTO
3aCTOCYBAaHHS MYJBTMTACKOBE HABUAaHHS Ma€ IOTEHLIANd MJIs MOKpALIeHHS
IPOAYKTHUBHOCTI Ta y3araJlbHEHHs MOJIEN, 0 POOUTH MOTO LIIHHUM HiIXO0M Y

OaraTbox [IporpaMax MallMHHOI'O HaBYaHH:A.

| Task-A | |Task—B | |Task—£ | Tasks

Task

Shared
I_‘ J Layers
I
Imput Text Tf]:gr

Pucynok 1.6 — Cxema MyIbTH3a/1a4HOT MOJIET1

1.4 ITocTanoBKa 3a1a4i

Jis MOCSTHEHHS TMOCTaBIEeHOT B PoOOTI MeTH chOopMyiIbOBaHI Taki
3aBJaHHS:

— TPOBECTH aHaNi3 TEXHIYHOI JIITepaTypd Ta HOBITHIX TEXHOJOT1H
pO3pO0OKH;

— BUSIBUTH HasIBHI MpoOJIeMH Ta CHOPMYITIOBATH 3a]1aui;

— JIOCHIIWTH Ta TIOPIBHATH METOAM BHUSABJICHHS TMpOIMAraHjad B

MeIlaTeKCcTax;
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— MPOTECTYBATH Ta MOPIBHATH PE3yJbTaTH POOOTH peali30BaHUX ITiIXO/IIB
BUSIBIICHHSI TPOTIATaH]IN;

— Ha OCHOB1 OTPUMAaHUX PE3yJbTaTiB 00paTH HAMONTUMATBHIIITUHN T1AXIT;

— HaJaTH TMPAKTUYHI PEKOMEHJAIii II0J0 3acTOCYBaHHS OOpPaHOTO

H1IXOY.
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2 METO/JU BUABJIEHHSA IPUXOBAHOI TPOMMATAHIA

2.1 igxomu 1o BupimeHHs 3a1a4i span identification

2.2.1 Buxopucraaas LSTM s SI

LSTM (Long Short-Term Memory) — 1e pi3HOBUJ PEKYpPEHTHOI
Heriponnoi Mepexi (RNN), mpusnadeHoi s TOmOJIaHHS — OOMEKEHb
tpaauiiitHux RNN y 3axorieHH1 JOBrOTPUBAIUX 3aJIEKHOCTEHN Y MOCIIJOBHUX
naHuX. € KigbKa IPUYUH TSI TOTO, 00 PO3IISHYTH MOXJIMBICTH BUKOPUCTAHHS
LSTM s 3aBnanns Sl, sike nependavyae BUSABISHHS ITOYaTKOBOTO Ta KiHIIEBOTO
3CYBIB MOTEHUIMHUX MPOIAraHIuCTChKUX MPOMIKKIB y TEKCTI.

Opniero 3 ximouoBux npuunH BukopuctanHs LSTM nnsa 3aBganus Sl e
3/1aTHICTh (DIKCYBaTH JOBTOCTPOKOBI 3ajIe’KHOCTI B TeKCTi. Ha BigMiHY BiX
Tpaauliiinux RNN, ki cTpaxaamoTh BiJ NPOOJEMU 3HUKHEHHS Tpajli€HTa,
LSTM po3pobienHi 31 crHemam30BaHUMH MEXaHi3MaMH, SKI J03BOJISIOTH
30epiraTu Ta MOMIMPIOBATH 1H(OpMaIIiI0 Yepe3 JOBr1 MOoCHioBHOCTI (puc. 2.1).
s 3maTHICTh Ma€ BUpILIATIbHE 3HAYEHHS 711 pO3yMIHHSI KOHTEKCTY Ta 3B S3KIB
MDK CJIOBAaMH B  TEKCTl, M0 BaXJIHBO JUIsI TOYHOTO  BHUSBICHHSA
poraraHAuCTChKUX po3maxis [13].

[HIMMAM yHIKaTEHUM actiekToM Mepek LSTM € 31aTHicTh MOIETIOBATH SIK
MUHYJIMH, TaKk 1 MalOyTHIM KOHTEKCT 3a JOIIOMOI'OI0 JIBOHAIIPABIEHOI 0OPOOKH.
JIBonanpasneni LSTM 00po6msitoTh BXiAHY NOCHIIOBHICTh SIK y MPSAMOMY, TaK 1
B 3BOPOTHOMY HampsIMKaXx, 3aXOILTIO0Yl KOHTEKCTHY 1H(POpMAIIlit0 3 000X CTOPIH
KOXXHOTO Mapkepa. lleli aBoHampaBieHUM MiAXiJ JOoMOMarae MOJENl Kpaile
3pO3YMITH KOHTEKCT, 1[0 OTOYY€ MOTEHI[IHHI MpOINaraHuCcTChbKi €JIEeMEHTH, 110
BeJIe 10 OUIBIII TOYHUX MPOTHO31B y 3aBaaHH]l Sl.

LSTM Takoxxk pmo0Ope aganTyroThCsl, TO3BOJSIOUM BKJIIOYATH IIAPU
BUXIJIHUX JIaHMX, [0 BIANOBIJAIOTh KOHKPETHUM  3aBJaHHSAM, IS

IMPOrHO3YBAHHA  ITOYAaTKOBOI'O Ta KiHHCBOFO BCYBiB MpornaraHaAuCTCbKUuXx
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niana3oniB. HaBuarounm momens LSTM na HaGopi manux SI mjisi KOHKpETHOTO

3aBJaHHsA, MOIACJIb MOXC HAaBYUTUCA e(l)eKTI/IBHO BUABIIATH I[iaHaSOHI/I

Iporara’au.
A hk
State
/Forget gate Input gate candidate gate Output gate
Ck—1 /X\ /_;_\
i
fe I i > X
g o ' : e
: ol 9k tanh | ‘
B0 B0 B0 B0
- WiR;\  WiR|  WeR, |  W,R,
C-1 || I | i J 1 1 P g
Lr—1

Pucynok 2.1 — LSTM apxitektypa

Takox Mepexxi LSTM Oynu ycninrHo 3aCTOCOBaH1 JJIsl IIUPOKOTO CIEKTPY
3aBJlaHb Ha OCHOBI MOCIIJOBHOCTI, 1110 BKA3y€ Ha iX 3arajbHy 3aCTOCOBHICTb IS
3aBAaHb, Takux sk 3apaaHHs SI. IlepeBipenuit gocBim LSTM y Takux
3aBIAHHSX, SIK pO3IMI3HABaHHSA IMEHOBAaHUX OO0’ €KTIB, aHalll3 HAaCTpOiB 1
MaIIMHHUN TepeKia, AeMOHCTPYE MOro TMOTEHIIal y OOpoOIll MOCIiJOBHUX

JaHUX 1 CTBOPEHH1 TOYHUX MPOTHO3IB.

2.2.2 Bukopucranuga BERT s SI

BERT (Bidirectional Encoder Representations from Transformers) — 1e
encoder-decoder Momenb Ha  OCHOBI  TpaHcopMmepa, sKa JocAra
IPOAYKTUBHOCTI B IIMPOKOMY Jliaria30Hi 3aBAaHb 0OpOOKH MPUPOIHOT MOBH.

Buxopucranus BERT gms 3aBmannst S| € jgouinpHUM uepe3 #oro

NONEepeIHE HABYaHHS Ha BEJIMYE3HOMY KOPITYyCl TEKCTy 3a JIOIMOMOIOIO
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HEKOHTPOJIbOBAaHOTO HaBuaHHs. [l momepeans miaroroBka nae 3mory BERT
BUBYUTH NIMOOKI KOHTEKCTyaldbHI MPEICTABICHHS MOBH, SKI € BUPIIIAIbHUMU
JUTsl pO3YyMIHHSI HIOAHCIB 1 CKIAAHOCTI TeKcTy. [lomepenHbo HaBYeHI 3HAHHS,
orpuMani BERT, 3a0e3neuyiorh MillHy OCHOBY /Jisi HABYAaHHS ISl KOHKPETHOTO
3aBJaHHs, TAKUX K 3aBHaHHS Sl, 10 JO3BOJISIE TEPEBEPIITNTH MOJIEN1, HABYECHI 3
Hyis [14].

BERT mae nBoHamnpaBiieHe KOIyBaHHS KOHTEKCTY (puc. 2.2). Tpanuuiiini
MOBHI MOJENi OOpOOJAIOTh TEKCT 3J1iBa HampaBo abo cmpaBa HaIIBoO,
0OMEXyIouM iX 3/aTHICTh OXOIUTIOBATH KOHTEKCT 3 000X HampsiMkiB. HaBmakw,
BERT 00po06iisie BXiHUM TEKCT OAHOYACHO B 000X HAMpsSMKax, 110 J03BOJISE
OTpUMYBaTH KOHTEKCTHY 1H(MOpMAIil0 3 MHHYJIOTO Ta MaWOyTHBOTO IS
KOXXHOTO TOKeHa. lleil qBoHampaBieHUd MiaXiJ Ay>Ke€ KOPUCHHUM AJid 3aBJaHb
BUSIBIICHHS Jialla30Hy, TAKUX K 3aBAaHHA Sl, 1€ TOUHI MPOTHO3M MOKIATAI0THCS

Ha PO3YMIHHS KOHTEKCTY HABKOJIO MTOTEHIIIHOTO Jliana3oHy MponaraH/iy.

(wi) (wi) (wo) @ (v

Embedding T 3 ¥ T

to vocab +
softmax [

Classification Layer: Fully-connected layer + GELU + Norm \

r A b & &

Lo J (o J (o J (o J [0 |

'y Y b & &

Transformer encoder

Embedding T T T t T

v ) () (o) () (e
I‘H \LZ VTJS l"4 \LS

Pucynok 2.2 — BERT apxitekTypa
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MoxnuBicte anantaimii BERT € me ogHuM KIO4oBUM  (DaKTOpOM.
Apxitektypa BERT no3Bosnsie qogaBatu mapu BUXIAHUX JaHUX 711 KOHKPETHHX
3aBIaHb I8 TNPOTHO3YBAaHHA  TOYATKOBMX 1  KIHIEBUX  3CYBIB
IpOINaraHAUCTChKUX Jlana3oHiB. HaBuanHs mozgem Ha HaAOOpl MaHUX s
3aBnanns Sl no3Bonsie BERT mepenectu cBoe momnepenHbO HaBUCHE PO3YMIHHS
MOBH Ha TOTOYHE 3aBIaHHS, 110 MPU3BOIUTH J0 Kpamioi IpPOAyKTUBHOCTI, HIXK

MOJIeN1, HaBYEHI 3 HYJIA.

2.2.3 Bukopucranuga RoBERTa nia SI

RoBERTa (Robustly optimized BERT approach) — mie encoder-decoder
MOJIelb Ha OCHOBI TpaHc(hopmepa, noxigHa Big BERT, ska Oyna ontumizoBaHa
JUIsL TIOKpAIIeHHS TPOAYKTUBHOCTI B PI3HUX 3aBIaHHSAX OOPOOKH MPUPOIHOI
MOBH.

Buxopucranus RoBERTa nns 3aBmanas SI € gomiapHUM dYepe3 i
MoKpalieHuid mpoiec mnomnepeanboro HapuyaHHs. RoBERTa 6asyetbcs Ha
HaBYAaHHI 32 MackoBaHOI MOBHOI mojaemio BERT, BukopucToByroun OuibIi
pPO3MIpH MAaKeTiB, OLIBINY TPUBAIICTh HABUYAHHS Ta ONTHUMI30BaHY IIBUIKICThH
HaBuyaHHA. [I1 BmockonameHnHs mo3BoistioTh RoOBERTa BuBuarm mie Oararmmi
MOBHI TpPEJICTaBICHHSA, II0 € BHUPIMIAJBHUM [UIsI PO3YMIHHS HIOQHCIB 1
CKJIaJIHOCT1 TeKcTy [15].

RoBERTa mae nuHamiuHy CTpaTerito MacKyBaHHS MiJl 4ac MONEPEIHBOTO
HaBuanHsa. Ha Bimminy Binm BERT, sikuii BUKOpPHCTOBYE CTaTMYHE MAaCKyBaHHSI,
RoBERTa BukopucTOBy€e nWHaMi4HE MacCKyBaHHs, sSIK€ 3MIHIOE 3aMacCKOBaHI
TOKEHU B PI3HUX enoxax HaBuaHHA (puc. 2.3). Llel miaxin 3aoxodye MOAEIb
po3BUBAaTA OUIBII TOBHE PO3YMIHHS MOBM Ta YHHUKAaTH HaJIMIPHOTO
HaJalITyBaHHS KOHKPETHHUX 3aMACKOBAaHUX IIA0JOHIB, 10 3PEIITOK TPU3BOAUTD
710 OLIBIN TOYHUX MPOTHO31B y HACTYITHUX 3aBJAaHHSX, TAKUX SIK 3aBIaHHs Sl.

[Toniono nmo BERT, RoBERTa Takoxx Mae mepeBaru JIBOHAIPaBICHOTO
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KOAYBaHHSI KOHTEKCTy. OOpoOsitoun BBEIEHUN TEKCT OJJHOYACHO B IPSIMOMY Ta
3BOpoTHOMY Hampsimkax, RoOBERTa 3axomntoe koHTeKCTHY iH(pOpMaliiio 3 000X
CTOpIH KOXKHOTO TOKeHa. llell mBoHampaBieHUi MAXiJ € Ay)Ke KOPUCHUM s
3aBJlaHb BHSIBIICHHS Jlialla30HY, JIe PO3YMiHHS KOHTEKCTY HABKOJIO IMOTEHIIIMHOTO

Jiana3oHy MpoNara’ju Ma€e BUPIIIAIbHE 3HAYEHHS JUIsl TOYHUX TPOTHO31B.

2.2.4 Buxopuctanass ALBERT s SI

ALBERT (A Lite BERT) — ne encoder-decoder mojenr Ha OCHOBI
TpaHchopmepa, sgxa noxoguTh Bix BERT 1 cnemianbHO po3poOneHa s
BUPIIIIEHHS TTPOOJIeM, OB’ A3aHUX 13 PO3MIPOM MOJEII Ta 00CATOM mam’sTi 6e3
BTPaTU MPOYKTUBHOCTI.

Buxopuctanuss ALBERT nns 3aBganHs Sl € JomuibHUM yepe3 ioro
3MEHIIeHUH po3Mmip Moxeni Tta obcsar mam’sati. ALBERT mnpencraBmse nasi
1HHOBAIIIHI METOAM IS JIOCSITHEHHS 1i€i MeTH: (PakTopu30BaHE BKJIAJAHHS
napameTpu3aiii Ta MDKpiBHEBHM OOMiH mapamerpamu. DaxTopm3zoBaHa
eMOeMHT TMapaMeTpu3allisl PO3JIIs€ MPUXOBAHUM PO3MIp 1 BXIAHUH PO3MIp
eMOEeIIHTY, 110 3HaYHO 3MEHIIY€ KUIbKICTh NapamMeTpiB y eMOeIuHr piBHI [16].
CrisibHe BUKOPUCTAHHS MapaMeTpiB MK PIBHAMH, 3 IHIIOTO OOKY, A€ CIITbHUN
JOCTYI IO apamMeTpiB MK piBHAMU TpaHchopMepa, 10 MPU3BOAUTH 10 OLIbII
KOMITaKTHOT Mozedi (puc. 2.3).

[amm yaikansHUM actiektoM ALBERT e #ioro 3matHicTh MaciTabyBaTu
MozeNll A0 OuUIbIIMX pPO3MIpiB  0e3 mepeHaBYaHHsA. TexXHiKa CIUIBHOTO
BUKOPHUCTAHHS MapaMeTPiB JOTOMArae 3amo0irTH MepeHaBYaHHIO, 3MEHITYIOUn
3arajibHy KUJIBKICTh YHIKaJbHUX MapaMeTpiB y Moaeni. L{g xapakrepuctuka gae
3mory ALBERT HaBuarucs Ha Outbluumx HaOOpax JaHUX 1 JOCATaTH Kpamioi
MPOAYKTHUBHOCTI.

[Toniono no BERT 1 RoBERTa, ALBERT Takoxx Mae mnepeBaru
JIBOHAIIPABIIEHOTO KOJYBaHHS KOHTEKCTY. Lleil mBoHampaBieHUN MiaXia € JAyxKe

KOPUCHUM IJI 3aBJaHb BUSABIICHHA ,ZIiaHaSOHy.
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Pucynok 2.3 — ALBERT apxitekTypa

2.2.5 Buxopucranas XLNET nmns SI

XLNet — 1ie decoder-only Mozaenps Ha OCHOBI TpaHcopMepa, sKa TMOETHYE
HalKpalie 3 aBTOPErpeciiHuX Mozeield Ta METO/IB aBTOEHKOIIHTY, TPOIIOHYOUH
anpTepHaTnBHUM maxin 10 BERT.

Bukopucranus XLNet g 3aBgannHs SI € pounuibHUM 4Yepe3 HoOro
MOJICJIIOBaHHSI MOBM Ha OCHOBI mepectaHoBok. Ha Biaminy Binm BERT, skwii
noknamaetbes Ha MLM, XLNet BHUKOPUCTOBY€ TiaXid, 3acCHOBAHUM Ha
NEPECTAaHOBIl, KOJIM BIH HABYAETHCS IMepeadadaTu ClIoBa y BXIIHOMY TEKCTI y
BHITQIKOBOMY MopsiKy. Ls crpareris qo3Bonse XLNet MoaeatoBaTu 3a1eKHOCTI
MDK yciMa CJIOBaMH Yy BXIJIHIM TMOCIIIOBHOCTI, BKIIOYHO 3 THUMH, SKi
nepeAadayeHi Mi3HIlIE B MOCHAOBHOCTI. lle KoMruiekcCHE MoJentoBaHHs
KOHTEKCTY € KOPUCHUM JJIs 3aBIaHb BU3HAYCHHS /11aI1a30HY.

XLNet BuxopuctoBye apxitektypy Transformer-XL, sika BkIto4ae
CEerMEHTHE TOBTOPEHHSI Ta BiJHOCHE mo3uiliifHe KomyBaHHs [17]. Lle# migxin
no3Boiiie XLNet oXOoriroBaTi JOBrOTpUBaJIl 3aJI€KHOCTI B TEKCTI. Y KOHTEKCTI
3aBaaHHs Sl 1 37aTHICTh MOXKE JIOMTOMOTTH MOJEIII Kpalle 3p03yMITH 3arajbHy

CTPYKTYpPY TEKCTY Ta e(DeKTUBHIIIIC BUSBIIATH MMPOTAraHINCTChK] €JIEMEHTH.
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XLNet Takox BHUrpae BiJ JBOHANPABICHOTO KOIYyBaHHS KOHTEKCTY.
HesBaxatoun Ha BUKOPUCTAHHS aBTOPETPECIHHOTO MiAXO0Y, MOJIETIOBAHHS MOBH
Ha OCHOBI mepecTaHOBOK jo3Boisie XLNet oTpumyBatu KOHTEKCTHY

1H(opMaIliro 3 000X CTOPiH KOKHOTO TOKEHA.

2.2.6 Buxopuctanss SpanBERT mys SI

SpanBERT — 1ie encoder-decoder moznens Ha OCHOBI TpaHcdopmepa, siKa
noxoauTh Big BERT, cnemianeHO po3poOiieHa sl TOKpAIICHHS 3aBIaHb
PO3yMIHHSI MPUPOJAHOI MOBU HA OCHOBI JI1alla30Hy.

Buxopuctanus SpanBERT mns 3aBmannst SI € jominbHEM 4Yepe3 HOTO
30Cepe/HKEHICTh Ha MPEACTABICHHSIX Ha OCHOBI Alana3oHy. Ha momatok 1o
MOJZIEJIIOBAaHHs 3amackoBaHoi MoBHM, SpanBERT mnpencrasisie HOBY 3amaqy
MONIEPETHROTO HABYaHHS I Ha3Borw span boundary goal (SBO). SBO
OPU3HAYECHUI JUIsSl TIOKPALIEHHSI PO3YMIHHS MOJAEIUII0 MEX MPOMIXKKIB Y TEKCTI
IUISXOM TPOTHO3YBaHHsS TIOYAaTKOBOI Ta KIHIIEBOI MO3UIIN 3aMacKOBaHUX
NpOMDKKIB. Takuii akIleHT Ha BHUBUCHHI pENpe3eHTalllii Ha OCHOBI J1ala3oHy
0COONMMBO KOpUCHMM Jyisi 3aBaaHHs SI, 1€ TOYHE BU3HAUEHHS J1ala30HIB
IpOIara’iy € OCHOBHOIO METOIO.

SpanBERT mae BKJIIOYEeHHSI cTpaTerii MacKyBaHHS Ha OCHOBI JIiala3oHy
mig yac momepeaHboro HapdaHHs [18]. 3amicTh MacKyBaHHS OKPEMHX TOKCHIB
SpanBERT mackye cymikH1 giana3oHu TOKeHIB. Lle# minxin 3aoxodye Mojeib
BUBYATH OLIBII Y3TOJKEH1 Ta KOHTEKCTyaJIbHO 0Oarari MpeicTaBlIeHHs MPOMIXKKIB
y TEKCTi, HI0 MPU3BOAUTH [0 Kpauloi MPOTYyKTUBHOCTI 3aBIaHb BUSABICHHS
NpoMDKKIB y HUkKHIA yacTuHl. SpanBERT Takoxx BUTrpae Bij JBOHAINIPABIEHOTO
KOQyBaHHS KOHTekcTy, mnoaioHoro g0 BERT Ta iHmmx TtpanchopmepHux

MOJIEJIEN.
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2.2.7 Buxopucrtanas DeBERTa g SI

DeBERTa (Decoding-enhanced BERT with disentangled attention) — 11e
Mozellb Ha OCHOBI TpaHcopMmepa, ska Oazyerbcss Ha BERT mmsixom
BIIPOBA/KEHHS PO3MEKOBAHOI yBarm Ta PO3IIMPEHOI MOJET MAacKOBOi MOBH
(E-MLM).

Buxopucranus DeBERTa nns 3aBmamnast SI € mominmpHUM yepe3 i
po3’eqHaHuii MexaHi3M yBaru. Ha BimMiny Bigx BERT, ska BukopucroBye
crannaptHy camoyBary, DeBERTa BHUKOpHUCTOBYe MeXaHI3M pPO3MEKOBAHO1
yBar", KUl BIJOKPEMITIOE yBary, 3aCHOBaHY Ha BMICTI, BiJl yBaru, 3aCHOBaHOL
Ha no3utii. Po3aimuBmm 111 ABa acnektu yBaru, DeBERTa moxe BuBuaTu O11bII
BUTOHYEHI KOHTEKCTyaJbHl MpPEACTABICHHS, SKI Kpame NiIXOAATh IS
PO3YMIHHS CKJIAJTHUX TEKCTOBUX 3B’si3KiB. Lleil ymockoHaneHuii MexaHi3m yBaru
MOXke OyTH OCOOJMBO KOPUCHHMM JUisi 3aBAaHHs S, 1€ TOYHE BU3HAYEHHS
Jianma3oH1B MPOTMaral iy BUMarae rinO0KOTO PO3YMIHHS HFOAHCIB TEKCTY.

DeBERTa mae posmmpeny mojaens MmackoBoi moBu (E-MLM). DeBERTa
posirproe HaB4yaHHs Mojeni mackoBaHoi mMoBu BERT, ponatoum 3MilieHHS
BIJIHOCHOI TIO3MIIii, IO J03BOJIsIE MOjeNi Kpamie (ikcyBaTH JOBrOTpHBaIi
3anexkHocTi B Tekeri [19]. Lls gomarkoBa mosuiiiiHa iHQoOpMaIis MoXxe
JOTIOMOTTA MOJEJII  Kpalle 3pO3yMITH 3arajilbHy CTPYKTYypy TEKCTy Ta
eexTuBHIIIE BUSBIATH TpomaraHaucTchki eiaemeHTH. Ilomibno mo BERT Tta
iHmmx — TpaHchopmepHux — mozaeneid, DeBERTa Takox  Burpae  BiAg

JABOHAIIPABJICHOI'0 KOHTCKCTHOI'O KOAYBAHH:.

2.2.8 Bukopucranusa TS5 mns SI

T5 (Text-to-Text Transfer Transformer) — e encoder-decoder monens Ha

OCHOBI TpaHchopmepa, sika mepedOpMyIIOe 3aBAaHHS PO3YMIHHS MPUPOIHOI

MOBH Ta T€HEPYBaHHS SIK MPOOJIEMY MEPETBOPEHHS TEKCTY B TEKCT, 00’ €THYIOUU
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€Tamnu MonepeHbOr0 HaBYaHHs Ta (PaHTIOHUHTY.

TS5 pedopmye Bci 3aBnaHHs, BKIouaroud 3anady Sl, sk 3agauy
MIEPETBOPEHHS TEKCTY B TEKCT, JIe METOIO MOJIEIII € TeHepallis BUXITHOTO TEKCTY
Ha OCHOBI 33JIaHOTO BXIJTHOTO TEKCTY. 3aBJIAKHU 1IbOMY TS5 CHpoILy€e apXiTEKTypy
MOJIEJIi Ta TIPOIleC HaBYaHHSI, 3a0e3Teuyoun IJIaBHE TePEHECCHHS HaBYaHHS BiJl
NOTIePEeTHLOTO HaBYaHHS 70 (aiHTIOHUHTY. Ll yHidikoBaHa CTPyKTypa MOXKe
OyTH KOPUCHOIO I 3aBHaHHS SI, OCKUTBKM MOIETh MOXXKE BUKOPHUCTOBYBATH
CBOi TIOMEpPENHbO HABYECHI MOXKIMBOCTI PO3YMIHHS TEKCTy JJIsi TOYHOTO
IIPOTHO3YBAaHHS IIOYATKOBOTO Ta KIHIIEBOTO 3CYBIB IMOTEHIIMHUX IMPOMIKKIB
TIpOTIaraHy.

TS5 BUKOPHCTOBYE TIiJXi[i 3HENTYMHOTO AaBTOKOMYBaJbHUKA IIiJI dYac
nonepeaHboro  HaB4yaHHsa [20]. 3aMiCTh BUKOPUCTAHHS  MOJIETIOBaHHS
3amackoBaHoi MOBH, sk BERT, TS5 HaB4eHO PEKOHCTPYIOBATH IMOLIKOJKEHUN
BXITHUM TEKCT, IO CIIOHYKAa€ MOJENIb BUBYATH OUIBIN 3arajbHl Ta HaAINHI
npeacTaBieHHs Tekcty (puc. 2.4). lle mokpaiieHe pO3yMIHHS TEKCTY MOXKE
JIOTIOMOTTA MOJEJII Kpaile BUSBISATH TpomaraHmy. 15 TakoX BUKOPHUCTOBYE
KOJyBaHHSI BIJIHOCHOI IMO3HIIIl, IO J03BOJISIE OTPUMYBATH SK JIOKAJbHY, TaK 1

00aJIbHY KOHTEKCTHY 1H(GOpMAILiO.

o) Gt | e ‘

:,.( . Add & Normalize ] D C e
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)
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)

: T ) : [} )
- ( Self-Attention ) - ( Self-Attention

Pucynok 2.4 — TS5 apxiTektypa
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2.2.9 Bukopucranus BART s SI

BART (Bidirectional and Auto-Regressive Transformers) — e
encoder-decoder moniens Ha OCHOBI TpaHCc(hOpMepa, siKa MOEAHYE B cOO1 CUITBHI
CTOPOHM SIK aBTOKOAYBaHHS, TaK 1 aBTOPErpeciiHOl TEXHIKH MOMEPEIHBOTO
HABYAHHS.

Bukopucranus BART nans 3apnanns Sl € nomiapHUM Yepe3 WOTo IMiaxij
710 TIOTIEPEeIHhOTO HABYAaHHSA Ha OCHOBI ycyHeHHs mrymiB [21]. Ha Bigminy Bix
BERT, sAkuii BHUKOPHUCTOBYE MOJEIIOBaHHSA 3amMackoBaHoi MoBH, BART
NOMEepPEeIHbO HABYCHHWH 3a  JIOTIOMOTOI  aBTOMATHYHOTO  KOAYBaJIbHHKA
3HEIIYMJICHHS, JI€ MOJIENh BYUTHCS PEKOHCTPYIOBATH MOIIKOMKEHUN BXITHUAN
TekcT (puc. 2.5). Llei miaxix 3aoxouye MoJedb BHBYATH OLIBIN 3arajbHl Ta
HaJ1HI PeICTaBICHHS TEKCTY, 110 MOXKe OyTH KOPUCHHUM JIst 3aBaaHHs Sl.

BART w™mae pnBoHampaBiieHE KOMyBaHHS KOHTEKCTY SIK TMiJ dac
NOMNEePEeHLOr0 HaBYaHHsS, Tak 1 mijg 4ac ¢aiuTioHuHry. BART o06pobise
BBEJICHUM TEKCT AK y MPSMOMY, TaK 1 B 3BOPOTHOMY HaIpsIMKaX, 3aXOILTIOIOYI
KOHTEKCTHY 1HopmMaliio 3 000X cropiH kokHoro TokeHa. BART Takox
BUKOPHCTOBYE S€q2Seq apXIiTeKTypy, Ka OCOOIMBO MIAXOAMTH Ul 3aBaHb, SIKi

r[epe,u6aqa10TI> MMPOTHO3YBAHHA CTPYKTYPOBAHUX BI/IXO)_IiB.

Liner

N Encoder Autoregressive
decoder

2 Encoder

1 Encoder 2

Pucynok 2.5 — BART apxitektypa
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2.2 Iligxoau 10 BUPIMICHHS 3a1a41 MYJBTHKIACOBOT Kiaacudikarii

2.2.1 Bukopucranus CNN a1 MyJIbTHKIIACOBOT Kitacudikaiii

3roptkoBi HelpoHHI Mepexi (CNN) IMHMpOKO BUKOPUCTOBYIOTHCS IS
pI3HMX  3aBJaHb MAIIMHHOTO HABYaHHS, BKJIIOYAIOYH  MYJIBTUKIACOBY
kiacudikariiro. Xoua CNN criouatky Oynu po3pobiieHi i1t 00poOKH 300pakeHb,
BOHM TAaKOXX TPOJEMOHCTPYBaJl CBOIO €(EKTHBHICTh y 3aJadax oOpoOKH
MPUPOTHOT MOBHU, TaKUX K Kiacudikallisi TeKCTy (puc. 2.6).

Buxopuctanus CNN g MyapTHKIAcoBOi Kiacuikalii € JOLUIBHOIO
gyepes iX 374aTHICTh 3aXOIUIIOBATH JOKaJIbHI OCOOJMBOCTI Y BXIAHUX JaHUX [22].
VY xontekcti kiacudikaiii Tekcty CNN Moke aBTOMaTUYHO BHBYATH 3HAUYII
n-rpamu (ToOTO O€3mepepBHI MOCIITOBHOCTI CIIB), 3aCTOCOBYIOYM 3TOPTKOBI
bineTpr 10 BXigHOTO Tekcty. LI BuBYeHI (QyHKIIT MOTIM  MOXHA
BUKOPHUCTOBYBAaTH JJIi PO3PI3HEHHS PI3HUX KjaciB, mo pobuts CNN
eheKTUBHUMHU [UJIS 3aBIaHb MYJIBTUKIACOBOT Kiacudikarii, ne Qikcaris
JIOKaJIbHUX MIA0JIOHIB € BaXKJIUBOIO.

CNN 3gatHi oOpoOnsSTM BXIJHI JaHI 3MIHHOT JIOBKUHH. 3aBISKU
BUKOpHUCTaHHIO piBHIB 00’ eqHaHHs CNN MOXYTh CTBOPIOBATH IMPEACTABICHHS
(1KCOBaHOTO pO3MIpy 3 BXIJIHUX MOCIIAOBHOCTEH 3MIHHOI JOBXKUHU. Llg
MOKJIUBICTh OCOOJMBO KOPUCHA IS 3aBAaHb KiacuQiKaiii TEKCTY, € TEKCT
MO>KE MaTH PI3HY JOBXKHUHY.

CNN TakoX JEMOHCTPYIOTh NEBHUU CTYNiHb IHBAPIAHTHOCTI TPAHCIALIT
yepe3 mpupoay 3roprkoBux 1mapiB. Llg xapakrtepuctuka mosBoisie CNN
pO3IMi3HaBATH 11a0JIOHM HE3aJIC)KHO B1Jl IXHBOT MO3UIIT Y BX1IHIM MOCII1I0BHOCTI,
10 pOOUTH iX CTIMKMMHM /10 HEBEJIMKHX 3CYyBIB a00O Bapialiil y BXIJTHUX JAaHHX.
Ils1 BIacTHBICTh KOPUCHA ISl 3aBJaHb MYJIBTHKIACOBOI Kiacudikallii, 1e pi3Hi
€K3eMIUISIPU OJTHOTO KJIACy MOXYTh JIEMOHCTPYBAaTH Bapiallii y Ipe/CcTaBlICHHI
CBOTX (PyHKIIIH.

Kpim Toro, CNN MarTh BIJIHOCHO HEBEIHMKY KUIBKICTh IapaMeTpiB
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MOPIBHAHO 3 JIGIKUMHM IHIIMMH MOJEISAMU TJIMOOKOro HaB4yaHHA. [ls
KOMIAKTHICTH poOuTh CNN Ou1bII 00YMCIIOBATBEHO €(EKTUBHUMHU Ta JIETIIUMHU

JJIs1 HaBYaHHA.

max pool flatten

="

Apply
Filters
P53 '

binds

—{ dense

the

DNA

Apply
Filters

max poolﬂ flatten

r 1"-.\

Initialization

Pucynok 2.6 — CNN apxiTekTypa

2.2.2 Buxopuctanusa LSTM st MynbTrKIIacoBOi Kiacudikarii

Buxopucranus LSTM st MyasTukiiacoBoi kiacugikaiii JoibHe yepes
iX 3maTHICTh (PiKCyBaTH ITOBIOCTPOKOBI 3aJIeKHOCTI B TIIOCIIJIOBHUX JTaHUX.
LSTM po3poOieni ajig MNOAOJaHHS NpoOJieMH 3HUKHEHHS TpajleHTa, sKa
3ycTpivaerbest B Tpaguiiiaux RNN, mo3Bonsioun iM e(peKTHBHO HaBYaTHUCS Ta
30epiratu 1H(GOpMAIlIO 3 TOMEPEIHIX YacOBUX KpOKIB. [I1 MOXIMBICTH
0CcOOJIMBO KOpPHUCHA JJisl 3aBJlaHb MYJBTHKJIACOBOI Kjacu(ikalii, 1€ pO3yMIHHA
KOHTEKCTY BCI€i TIOCTIOBHOCTI BBEJEHHS € BHUPIIIAILHUM JJII TOYHOTO
IIPOTHO3YBAHHS MITKH KJIacy.

LSTM 3pgaranii MOIEIIOBAaTH BX1AHI ITOCJIIAOBHOCTI 3MIHHOI JOBXHHH.
O6poOisitoun BX1JIHI TTOCTIJOBHOCTI IO OJTHOMY TOKEHY Ta BIJIITOBIIHUM YHUHOM
OHOBJIIOIOUM iXHI TpuxoBaHi ctaHd, LSTM MoOXyTb OTpUMYBaTH KOHTEKCTHY
1H(MOpMAaIIiI0 BXIJHUX MOCTIJOBHOCTEH Oy/Ib-SIKOi JJOBKUHHU.

LSTM TakoX BUSBISIIOTH MEBHUM CTYMiHb CTIMKOCTI 10 IIYMY Y BXIJHUX

naHuX. 3aBIsSKkd 3akpuTid cTpykTypi LSTM MoxyTh BHOIPKOBO OHOBIIOBATH

-

-

- e -4

-
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CBO1 BHYTpIIIIHI CTAHU Ta KOHTPOJIOBATH MOTIK 1H(popMallii yepe3 mepexy. s
BJIACTUBICThH J03BOJISIE TM 30CEPEKYyBaTHCS HAa BIAMOBIJHUX YaCTUHAX BXI1JIHOI
MOCITIZIOBHOCTI Ta ITHOPYBAaTH HE PEJIEBAaHTHY a0o0 MIyMHY iH(opmariito, 1o
poOUTH 1X MPUIATHUMHM JIJIs 3aBJaHb MYJBTHUKIACOBOI Kiacuikarlii, e BXIIHI
JaH1 MOXKYTh OyTH IIyMHUMH 200 MICTUTH HE PEJIEBAHTHY 1H(OpMAIIIIO.

Kpim Toro, LSTM moxHa jierko KOMOIHYBaTH 3 IHIIUMU apXiTEKTypaMu
HEHPOHHUX MEpeX, TaKUMHU SK 3ropTkoBl HelpoHHi Mepexi (CNN) abo
MEXaHI3MHU yBaru, mo0 me OUTbIIe MiABUIIUTH iX MPOAYKTHBHICTH y 3a/1adax
MyJbTUKIIacoBOi Kiacudikarii. 1{i riOpumni Moaeni MOKyTh BUKOPHUCTOBYBATH
cwibHI cTtopoHM sk LSTM, Tak 1 IHIIMX apXITEKTyp, WO HPU3BOAUTH M0

M1IBUIIIEHHS TPOAYKTUBHOCTI Ta KPAIIOro y3arajabHEHHS.

2.2.3 Buxopucrtanusa BERT st MmynbTukiiacoBoi kiaacugikarii

Bukopucranus BERT mist mynsTukiacoBoi kiacudikaiiii € JOUUTBHUM
gyepe3 Woro JBoHanpaBieHe KOHTeKCTHE konyBaHHSA. BERT 00po6msie BBeneHmit
TEKCT OJJHOYACHO B MPSIMOMY Ta 3BOPOTHOMY HaNpsSIMKaXx, JI0O3BOJISIOYH MOJEINI
OTPUMYBATH KOHTEKCTHY 1H(OpMALLiIO 3 000X CTOPIH KOXXKHOIO MapKepa.

BERT mae i momepeIHhOTO HAaBUAHHS, SKI BKJIIOYAIOTh MAacKOBaHE
monentoBanHs MoBu (MLM). Ha erani nonepennboro HaBdyanHs BERT Buuthes
nepeadavyaTy 3aMackoBaHl TOKEHH Y BX1THOMY TEKCT1 HA OCHOB1 HABKOJMIITHBOTO
koHTeKkcTy. lleit mporec 3aoxodye MoJenb BUBYATH MOTYXKHI KOHTEKCTHI
NpEACTaBICHHS, SKI MOXXHA TOYHO HaJaIlITyBaTH /Jisi TOJANbIIMUX 3aBJlaHb,
BKJIFOUAIOYM MyabTHKIacoBy kiacudikamito. BERT orpumye mepeBaru Bin
MIMPOKOMACIITA0OHOTO TMONEPEIHHOr0 HABYAHHS Ha PI3SHOMAHITHMX 1 BEJIMKHUX

TEKCTOBHUX KOpIycax.

2.2.4 Buxopucranug RoBERTa anst MynpTrKiIacoBoi kinacudikarii

Bukopucranus RoBERTa jgns  wmyneTukiacoBoi  kinacudikamii €
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JOLIUIBHUM ~ 4epe3 11 YIOCKOHAJICHWH TMpOIeC TMONEePEAHhOT0 HABYAHHS.
RoBERTa cnupaerbcs Ha cuibHi ctoponn BERT, BukopucTOBytounM Oinblil
MIUPOKE TOTMEPEIHE HABYAHHS HAa OUTHIIMX HaOoOpax JaHWUX 1 BHOCAYW KiJIbKA
KIIF0OYOBUX MoAudiKaliil y mpoueaypy HomnepeaHboro HaBuyaHHs. Pesynbratom
UX YIOCKOHAJIEHh € MOJeJNIb, $Ka MOXE HaBYaTUCS OUIbII TOTYXXHUM
KOHTEKCTHUM NPEJCTABICHHSAM, 1110 AYX€ KOPUCHO IS 3aBJaHb MYJIBTHKIACOBOI
kjacu@ikaiii, e PO3yMIHHS KOHTEKCTY BXIJIHOIO TEKCTYy Ma€ BUpIIIAJIbHE
3HAYEHHS JJs TOYHOIO IPOTHO3YBaHHSA MITKM Kjacy. [HIIMM BaKJIMBHUM
acriektoM RoBERTa € #ioro nBoHamnpapieHe KOHTEKCTHE KogyBaHHsA. KpiM Toro,
RoBERTa orpumye mnepeBaru BiJ IIHPOKOMACIITAOHOTO MONEPEAHBOTO

HABYAHHS HA PI3HOMAHITHUX 1 BEJTMKUX TEKCTOBHX KOPITyCax.

2.2.5 Buxopucranua ALBERT st MynbTrKIIacoBo1 Kiaacugikarii

Buxopucrtanus ALBERT st MynbTukiacoBoi kinacugikaiiii € JoIUIbHIM
yepe3 HWOro MeToaW 3MEHIICHHS mapameTpiB. lle ocoOmmBO KOpUCHO mJIs
3aBAaHb MYJIBTUKJIACOBOI Kjacuikailii, Je OOYMCIIIOBalIbHI PECYpCH MOXYTh
Oyt oOMexxeHMMH a00 4Yac HaBYaHHS € MpoOJseMOoro. [HIIMM BaKIMBUM
acriektoM ALBERT e #ioro nBoHanpasieHe KOJyBaHHSI KOHTEKCTY.

ALBERT € mnepekoHauBUM BHOOpPOM [UJIsi 3aBAaHb MYJIBTHKIACOBOI
kiacuikarii 3aBISKH CBOIM YHIKAQJIbHUM acCIEeKTaM, BKJIFOUAOYH METOIU
3MEHIIICHHS MapaMeTpiB, IBOHAIMIPABJICHE KOIyBaHHS KOHTEKCTY, aAalTUBHICTH 1
MacmTabHe TOoINepeHe HaBYaHHS. 3aBIdku UM xapakrepuctukam ALBERT
no0pe MIAXOMUTH JJIS TOYHOTO TPOTHO3YBAaHHA MITOK KIJIaciB Ha OCHOBI

KOHTCKCTY BXi,Z[HOFO TCKCTY.

2.2.6 Buxopucranus DeBERTa nnst MmynsTrkiacoBoi kinacudikarii

Buxopucranuss DeBERTa ans mynsrukiacoBoi  kimacugikamii €

JOIITBHUM 4Yepe3 i1 MexaHi3M po3MexyBaHHs yBaru. Lleit mexanizm po3mginse
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yBary Ha OCHOBI BMICTy Ta MO3MIli Ha OKpEMi KOMIIOHEHTH, IO J103BOJISIE
MOJIEN1 Kpallle MOJEIIOBAaTH JOBIOCTPOKOBI 3aJIEXKHOCTI y BX1JIHOMY TeKcTi. Llei
MOKpAIleHW  MEXaHi3M  yBaru OCOOJMBO  KOPUCHUW IS 3aBlaHb
MYJBTUKIIACOBOI KJacudikallii, /1€ pPO3yMIHHS KOHTEKCTY BCHOTO BXIJIHOTO
TEKCTy Ma€ BHUpIMIaJbHE 3HAYCHHS JII TOYHOTO MPOTHO3YBAaHHS MITKH KJIacy.
DeBERTa xonye BimHocHoi moswuii. Ha Bigminy Bigm BERT, saxuii
BUKOPHUCTOBY€E KoayBaHHs aOcomtoTHoi mno3ulii, DeBERTa Buxopucroye
KOAYBaHHS BIAHOCHOI TO3UIli, MO0 3adiKCyBaTH 3B’S3KH MIK PpI3HUMHU
Jekcemamu y BxigHomy Tekcti. Lle mimxim mosossie DeBERTa kpare
MOJICTIOBATH CTPYKTYpPY Ta CHHTAKCHC BXITHOTO TEKCTY, III0O MOXKE OyTH IIyKe
KOPUCHUM ISl 3aB/IaHb MYJIBTHUKIACOBOI Kiacudikaiiii, 7€ po3yMiHHS 3B’SI3KiB

MIK CJIOBAMH € BaXKJIMBHM JJI TOUHHUX HpOFHOSiB.

2.2.7 Buxopuctanusa ELECTRA nna myneTukiaacoBoi kinacudikaiii

ELECTRA (Efficiently Learning an Encoder that Classifies Token
Replacements Accurately) — 1ie encoder-only Mozaens Ha OCHOBI TpaHchopMmepa,
siKa CIpsSMOBaHa Ha €(EKTUBHIIIEC HABYAHHS, HK TPAJUIIIITHI MACKOBaHI MOBHI
mozaeni, Taki sk BERT [23].

Buxopuctanus ELECTRA s MynbTHKIacoBoi — Kiacudikaiii €
JOIUTBHAM 4epe3 11 e(eKTHMBHUN MiAXia 10 TMOINepeaHhOro HapuaHHsA. Ha
BinMiny Big BERT, sikuii BUKOPHCTOBYE I1171b MOJICITFOBAHHS 3aMacKOBaHO1 MOBH,
ELECTRA BHUKOpPUCTOBYE JAMCKpUMIHALIMHE 3aBIaHHS, SKE HAa3UBAETHCA
BUSIBJICHHS 3aMIHCHUX TOKCHIB. Y IIbOMY 3aBJIaHHI MOJICIIb BUUTHCS PO3PIZHATH
OpUTIHAJIBHI Ta 3aMIHEHI JEKCeMH y BXiHOMY TekcTi. Lleit Meron cronykae
MOJIEb JI3HATHCS OLIbLIE MPO KOHTEKCT 1 CTPYKTYpPY TEKCTY, IO € KOPUCHUM
JUIS 3aBJIaHh MYJIBTHKIIACOBOI KiTacudiKariii.

ELECTRA wmae serky  apxiTekrypa. Mojenb  BUKOPHUCTOBYE
HAJAIITyBaHHS TeHepaTropa-AUCKPUMIHATOpA, JI€ TEHEpPaTop € MEHIIOIO

MOJICJITIO, sIKa TPOIOHYE 3aMiHU MapkKepiB, a JUCKPUMIHATOP € OLIBIIOIO
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MOJICJUTIO, SIKa BUWUTHCS BUABIATA 3aMiHEHI Mapkepu. Taka KoHIryparis
no3Bosiie ELECTRA pociarti KOHKYpEHTOCHIPOMOXKHOI MPOAYKTUBHOCTI 3
MEHIIIO0 KUIBKICTIO TMapaMeTpiB 1 OOYHUCIIOBAIBHHUX PECYpCiB TOPIBHSIHO 3

IHITMMH MOJIEISIMUA Ha OCHOBI TpaHcdopmepiB, Takumu sik BERT.

2.2.8 Bukopucranua GPT-2 ansa mynsTukiIacoBoi kinacudikarii

GPT-2 (Generative Pre-trained Transformer 2) — e decoder-only MmoBHa
MOJIe]Ib Ha OCHOBI TpaHchopmepa. OHIEI0 3 OCHOBHUX NMPUYUH BUKOPUCTAHHS
GPT-2 i MynpTHKIAcoBOi KiacHdikalii € KHOro NOTYKHI MOXJIMBOCTI
monentoBanHss MoBu. GPT-2 momepenHbO HaBYeHUN Ha BEITUKOMY KOPITYCl
TEKCTY, 10 JIa€ 3MOTY BUBYATH IIUPOKUHN CIIEKTP MOBHUX MOJEJIEH 1 CTPYKTYD.

GPT-2 mae onHOHanpaBiieHe KOHTEKCTHE KoayBaHHs [24]. Ha BinMiHy Bij
BERT, skuit oOpoOise BBeACHUI TEKCT OJHOYACHO SIK BIIEpE, TaK 1 Hazal,
GPT-2 o0Opobmisie TekcT 371Ba HampaBo. Xoda Mel Miaxig Moke OyTH HE TaKUM
NOTY>KHUM, SIK JBOHAIIpaBIIEHE KOIYBaHHSA, BIH Bce OnHO ao3Boisie GPT-2

OTPUMYBATH 3HAYYIIy KOHTEKCTHY 1H(]opMariiro (puc. 2.6).

Transformer Block Ouptut

Ve

Transformer Block

Laver

|
Transformer Block Input

Pucynok 2.7 — GPT-2 apxiTektypa
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2.2.9 Buxopuctanus TS nist MyabTHKIAcOBOI Kiiacudikarii

Ha BigMmiHy Big 1HIIMX MoOjened, sSKi BUMararoTh (OpMaTiB BBOJY Ta
BUBOAY JUIsl TEBHOTO 3aBlaHHsA, 15 po3misgae BCl 3aBAaHHS SK 3aady
NIEPETBOPEHHSI TEKCTY B TEKCT, MEPETBOPIOIOYM BBEICHHS Ta BHUBEACHHS Ha
TEKCTOB1 TOCHIMOBHOCTI. Takuil maxix cropolrye mporec amamnrarii TS 1o
pI3HUX 3aBllaHb, BKIIIOUAOUM MYJIBTHKIACOBY Kiacudikaiito. [leperBoproroun
MITKHU KJIaciB y TEKCT, TS Moke HaBYUTHCS nependadyaTd MITKH KJIaciB Tak CaMo,
SK BIH HABYA€THCA T€HEPYBATH TEKCT B IHIIMX 3aBAaHHSAX. [HIIMM BaKIMBUM
acnektoM T5 € #oro mnomnepegHbO HABYEHE PpO3YMIHHS KOHTEKCTy. T35
MOTIEPETHFO HABYAETHCS HA BEIIMKOMY KOPITYCl TEKCTY, IO JAa€ 3MOTY BHUBYATH

HIMPOKUIA CIIEKTP MOBHUX MOJIENEH 1 CTPYKTYP.

2.2.10 Buxopuctanust BART st mynbTukiiacoBoi kinacudikariii

Buxopucranus BART mns mymerukiacoBoi kiacudikaiiii € AOMITEHAM
yepe3 MOro apXiTeKTypa aBTOKOJYBaJbHHKA 3 YCyHEHHSM IryMiB. Ha BimMiHy
B1JI 1HIIUX MOJIETIEH, SIK1 30CEePEeIPKEH1 BUKIIFOUHO Ha MOJIEIIFOBAaHHI 3aMaCKOBaHO1
MoBH, BART BuuThCS PEeKOHCTPYIOBATH OPHUTIHAIBHHUM BXITHUN TEKCT 13 HOTO
nomKo/pkeHoi Bepcii. llel mporec 3aoxouye Mojeiab Ji3HATHCS OUIBIIE PO
KOHTEKCT 1 CTPYKTypy TekcTy. IHmum BaxiuBuM acrnektom BART e iioro

ABOHAIIPABJICHC KOAYBAHHA KOHTCKCTY.

2.3 Tligxogm 10 BUpIMIEHHS 3aj7adl JBOETAITHOTO MPOIIECY BUSBICHHS

nporarasiu BUKopucropyroun MTL

2.3.1 Bukopucranusa TS nngs MTL

Buxopucranus TS5 st MyapTUTacKOBOTO HaBUaHHS € JIOIIBHE 4Yepes

roro yHi(ikoBaHy CTPYKTypy text-to-text. Ha BiagmiHy Big 1HIIMX MojemneH, sKi
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BUMararTh (opMaTiB BBOJY Ta BHUBOAY JUIs MEBHOTO 3aBAaHHsA, TS posnismae
BCI 3aBMaHHS SK 3a/Ja4y IEPETBOPEHHS TEKCTy B TEKCT, IEPETBOPIOIOUH
BBEJICHHS Ta BUBEJICHHS HA TEKCTOBI MOCTIAOBHOCTI. Takuil miaxia crporrye
nporec ananrtamii TS5 10 pi3HMX 3aBAaHb 1 MOJETIIy€e TOE€IHAHHS KIUTHKOX
3aBlaHb B OAHIN Mozemi. [lepeTBoprotounm pe3ynbTaTd KOKHOTO 3aBIaHHS Ha
TeKkCcT, T5 MoXe HaBYMTHUCS TEHEPYyBaTH BIAMOBIAHI BIAMOBIMI JUISI KOXKHOTO

3aBJaHHsA TaK CaMoO, K BIH HABYAETHCS TCHCPYBAaTH TCKCT B THIITUX 3aBAaHHAX.

2.3.2 Bukopucranus BERT nist MTL

Buxopucranus BERT nis MylIbTHTacKOBOro HaBYaHHS € JIOUUIBHUM
yepe3 MOro JBOHANpABICHUN MeEXaHi3M caMoyBakHOCTI. Ha Biaminy Bix
TPaJAMLIHUX MOBHUX MoOJENei, ki 0OpOOISAIOTh TEKCT B OJAHOMY HaNpPSMKY,
BERT o00pobnsie BBeneHUW TEKCT SK y MPSAMOMY, TaK 1 B 3BOPOTHOMY
HarpsIMKaXx, J03BOJISIFOYM HOMY OTPMMYBATU 3HAYYIy KOHTEKCTHY 1H(QOpMAIIito
3 o0ox HampsmkiB. lle nBonampamnene komyBaHHs no3Boisie BERT xkpame
MOJIEJTIOBATU CTPYKTYPY Ta CHHTAKCUC BX1JIHOTO TEKCTY, III0 € BUPIIIAIBHUM MpU
poOOTI 3 KUIbKOMa 3aBJAaHHSIMH, $KI MOXYTb MaTH PI3HI JIIHTBICTHUYHI
xapakrepuctuku. I[HmmMm BaxnuBuM acnektoM BERT € jioro momnepenHso
HaBYEHE PO3YMIHHS KOHTEKCTY.

Monens MOXXKHA TOYHO HAJIAIMTYBATH IS JCKUTHKOX 3aBIaHb OJHOYACHO,
JOJIaBIIM BUXIAHI PIBHI JJI1 KOHKPETHMX 3aBlaHb (HANpUKIAJ, IIapu
Kkiacudikailii) 1 HaBYMBIIM MOJEIb HAa KOMOIHOBAaHOMY HaOOpi JaHUX, IO

MICTUTB €K3EMIUISIPH 3 YCIX 3aB/IaHb.

2.3.3 Bukopucranusg RoBERTa niist MTL

Opniero 3  ocHOBHMX TnpuuuH  BukopuctaHHs RoBERTa s
MYJIBTUTACKOBOTO HABYaHHS € BIOCKOHAJEHA METOMOJIOTIS TIOMepeaHbOTO

HaBuanHid. RoBERTa ©6a3yerbcsi Ha opuriHaneHii wmomeni BERT, ane
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BUKOPUCTOBY€E MOAM(PIKOBAHUHN MPOILIEC NONEPEIHBOTO HABYAHHS, IKUM BKIIIOYAE
OUTbIIl PO3MIpH MapTiid, JTOBLUIMK €Tall HaBYaHHS Ta JAMHAMIYHE MAaCKyBaHHS.
Ileti omTuMi3oBaHUW MPOIEC TOMEPEAHHOTO HABYAHHS CHPUSIE KPAIMIOMY
PO3YMIHHIO MOBM Ta MOKPALICHHIO BUKOHAHHS PI3HOMAaHITHUX 3aBJaHb, 10 JIa€

nepeBary ajisl MyJIbTUTACKOBOI'O HaBYaHHA.

2.3.4 Buxopucranas BART nma MTL

Opniero 3 KI040BUX NMpuyunH Bukopuctands BART 11 MynbTUTaCKOBOTO
HABYAHHS € HOro apXiTeKTypa aBTOKOIyBaJlbHUKA 3 yCYHEHHAM IuymiB. BART
BUUTHCSI PEKOHCTPYIOBATH OPUTIHAIBHUMN BXIJHUN TEKCT 13 HOTO MOITKOHKEHOT
Bepcii, 0 CIOHYKae MOJENb JI3HATHCS OUIBIIE MPO KOHTEKCT 1 CTPYKTYPY
Tekcty. Lls 3maTHiCTh MOAENIOBAaTH CKJIAJHI TEKCTOBI CTPYKTYpH KOPHUCHA ISt
MYJIBTUTACKOBOTO HaBUaHHA, OCKUIbKH Jn03Boisie BART  posymité  Ta
aJlanTyBaTUCs 10 PI3HUX 3aBJaHb, K1 MOXYTh MaTH Pi3HI TEKCTOBI 1I1a0JIOHH Ta

BHUMOTH.
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3 IPAKTHYHA PEAJII3AIISI TA TIPOBEJEHHS EKCIIEPUMEHTIB

3.1 Onmc mporpamMHOTo Ta TEXHIYHOTO OONIaTHAHHS

Jlns mporpaMHOi peasizallii MEeTO/IB BUSIBJICHHSI IPUXOBAHOI MponaraHian
BUKOpHUCTOBYBasiacs MoBa Python 3.11.1, a Ttakox geski ii Gi0GmioTexu
(transformers, numpy To1110) Ta pperiMBopku (pytorch).

Ob6uncnenns BigOyBanmocsi Ha BigeokapTi NVIDIA A100. OG’em

orneparuBHOI aM’ATi ckiagas 32 I'b.

3.2 Onuc Habopy JaHUX M1 TPEHYBaHHS MOJCIIeH

B sxocti Habopy nanux Oyno BukopucraHo PTC-SemEval20 kopmyc,
SKUW CTBOPEHO HAa OCHOB1 HOBUHHHX CTaTeH.

Leii HaOip MICTUTH BEJIMKY KUIbKICTh aHHOTOBAHMX €JIEMEHTIB, K1 Oyiu
BiJI3HAYEH1 KOMAHOI0 aHoTaIii sik mpomarasia (taom. 3.1). Kopnyc inentudikye
14 OCHOBHUX TEXHIK IMpomaraHjad. ABTOpUM JAaHHOTO JaraceTy 00’ €IHanu
Bandwagon 1 reductio ad hitlerum Texuiku B omHy miTky Ta Whataboutism,
straw man, red herring Takox B iHIIY Yepe3 PIAKICTb 3yCTPidl TaKUX TEXHIK

mpornara’jv OKpeMo OHa BiJl OJTHOI.

Tabmuus 3.1 — Ilpuknagm YacTUHM  CTaTed 3  BUIAUICHHAM

IpoINaraHAUCTKUX (PParMeHTIB Ta iX TUIIB 3 00PaHOro HAOOPY JAHUX

No Tun [TosicHEHHS TUITy ITpONIaral/in [Ipuknan ¢pparmeHTy crarti, B
mporara SIKOMY BUKOPUCTOBYETBCS
HIU ONMCAHNUN PUMOM ITponara’au
1 | Loaded |Bukopucranus koHkpeTHux ciiB 1| Qutrage as Donald Trump
languag | dpa3 13 cunpbHUM eMoOIIHUM | suggests injecting disinfectant
e miarekctoM  (mo3utuBHUM  ud | to kill virus.

HETaTUBHUM) JUIA BIUIMBY Ha
ayJIuTOPIIO.
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Ne Tun ITosicHeHHs TUIy ITponIaraliu [Ipuknan ¢parmeHTy crarti, B

nporara SIKOMY BUKOPHUCTOBYETHCS
HIU OINKUCAHUM MPUHNOM MPONAranan

2 | Name [Ilo3HaueHHs 06’exkta | WHO: Coronavirus emergency
calling, | mponaranauctcbkoi kammanii sk | 1S 'Public Enemy Number 1’
labeling | Toro, 4Yoro 1iIbOBa ayAUTOPIA

00iTbCsl, HEHAaBHUJIUTh, BBAXKAE
HeOaxaHUM a0o0 JTIOOUTH, XBAJIUTh.

3 | Repetiti | [ToBropenHs TOTO camoro | I still have a dream. It is a

on MOBIJIOMJICHHS 3HOBY 1 3HOBY, 1100 | dream deeply rooted in the

ayuTopis Bpemri-pemT | American dream. [ have a
CIIPHIHSIIA HOTO. dream that one day . . .

4 | Doubt |CraButu mim cymHiB jaoBipy 10 | Can the same be said for the
KOToCh 200 4OroCh. Obama Administration?

5 | Exagger | IIpenctaBnstu mock y HaamipHiil | Coronavirus  ‘risk  to  the
ation, MaHepi: poOmsium pedi Oinbire, | American  people remains
minimiz | kpame, ripme abo poOmsuu mo6 | very low’, Trump said.
ation OCh BUIIISIAJI0O MEHIN BaKIIMBE

ab0 MeHIIE, HI’)K BOHO € HAaCIIpaB/l.
6 | Appeal |Ilparnenuns 3apyuutucsa | A dark, impenetrable and
to M1ITPUMKOIO 11ei nuisgxoM | “irreversible” winter of
fear/prej | Bcenenns TpuBoru Ta/abo maniku | persecution of the faithful by
udice |cepen HaceJICHHA o710 | their own shepherds will fall.
albTepHATHBU,  MOXJIMBO,  Ha
OCHOBI YNEpPEIKEHUX CY/IKEHb.
7 | Flag-wa |Ipa Ha cuiapHUX HamioHanbHUX | Mueller attempts to stop the
ving | mouyTTsax (ab6o mo BigHomeHHo 110 | will of We the People!!! It’s
Oynp-sikoi  Tpynu,  Hampukiai, | time to jail Mueller.
pacu, crari, MTOJITHYHHX
ynoao0aHb) N7 BUMPABIAHHSA YU
pOCYBaHHs JIii UM 1/ei.

8 | Causal |Ilpunymenns oxpniei npuuuny, | If France had not have
oversim | Konu 3a mpobsemMoro ctoith Kijbka | declared war on Germany
plificati | mpuunn. VY BusHaueHHs Takox [ then World War II would

on BKJIFOYAETHCS nepeknaganss | have never happened.
MIPOBUHU Ha OJHY 0CO0Yy 4YH TPyITy
JIIOIEN oe3 TOCIIIKEHHS

CKJIaJIHOCT1 MpOOJIeMHU.
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Ne Tun ITosicHeHHs TuIly Iporaranau [Tpuknan ¢parmeHTty crari, B
nporara SIKOMY BUKOPHUCTOBYETHCS
HIU OINMCAHUM MMPUNOM MPONaranan
9 | Slogans | Kopotka 1 sickpaBa ¢paza, ska | “BUILD THE  WALL!”
MOXKe ~ MicTUTH  spaukd  Ta | Trump tweeted.
crepeoTunu. lacna, sk mpaBuio,
JIIOTH SIK EMOLIIHI 3aKJIUKH.
10 | Appeal [3asBa mpo Te, mo TBepmxeHHs € | Monsignor Jean-Franois
to [paBIMBUM JMIIe TOMY, o voro | Lantheaume, who served as
authorit | marBepmkye miicauii aBtoputeT | first  Counsellor of the
y YU eKCTepT 3 JaHoro nuTaHHs, 6e3 | Nunciature in Washington,
OyIb-SIKHX iHmux | confirmed that “Vigan said
MATBEPHKYIOUHNX JOKa3iB. the truth. That’s all.”
11 | Bandwa | Hamaranuss mnepexonatu uuieoBy | He tweeted, “EU no longer
gon | aymuTopiro npuenHatucs  Ta | considers #Hamas a terrorist
OPUMHATH Kypc Aiil, Tomy 110 Bci | group. Time for US to do
1HII1 pOOJIATH TE K came same.”
12 | Black-a | I[IpeacraBnenns nBox | Francis said these words:
nd-whit | ansrepHaruBHuX ~ BapiaHTiB 4k | “Everyone is guilty for the
e fallacy | equaux MoxauBoctedd, Ttomi sk | good he could have done and
HacIpasi iCHYE€ outpie | did not do . . . If we do not
moxksmBocTed. Dictatorship — 11e | oppose evil, we tacitly feed
KpailHIi  BUNAJOK:  TOBOPHTH | it.”
aymuaTopii, sAKI came il CIija
3pOOUTH, YyCyBalOuu OyIb-SKHI
THIITUN MOXKJIUBUHN BUOID
13 | Thought | CrnoBa yu ¢bpasu, aki |1 do not really see any
-termina | mepemKoKaI0Th kputuyHoMy | problems there. Marx is the
ting | MUCJIEHHIO Ta 3MICTOBHIM auckycii | President.
cliche’

HA TeMmy. 3a3BWYail 1€ KOPOTKI
3araJbHi PEUCHHH, K1
MPOMOHYIOTh, 3/1aBaJIoCs O, MPOCTI
BIAIIOBIAl HA CKJIAIHI 3alATaHHSI
abo  BIJBONIKAIOTH yBary BiJ
THIIMX HAPSIMKIB TYMKH
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Ne Tun ITosicHeHHs TUIy ITponIaraliu [Ipuknan ¢parmeHTy crarti, B
nporara SIKOMY BUKOPHUCTOBY€ETHCS
HIU OINKUCAHUM MPUHNOM MPONAranan
14 | Whatab | JIuckpeauTaris nmo3uiiii ononenta, | President Trump —who himself
outism | 3BUHYBauyoO4Yu 1oro B | avoided national military
JUIIEMIPCTBI, 0e3 | service in the 1960’s — keeps
0e3mocepelHbOr0  CIpocTyBaHH# | beating the war drums over
HOro apryMeHTIB. North Korea
15 | Straw |Komum  mpomoswuiisi  omonenta | “Take it seriously, but with a
man | 3aMIHIOEThCS MMOAI0HOIO, sika MOTiM | large grain of salt.” Which is
CIIPOCTOBY€THCS 3amicTh | just Allen’s more nuanced
OpUT1HAITY. Kapukarypue | way of saying: “Don’t believe
IIPEACTABICHHS NPOTUJIIEXKHOI | it.”
TOYKU 30py, MO0 ii Oyno Jerko
CIPOCTYBaTH
16 Red |Bsenenns HEeBIAMOBIAHOTO | “You may claim that the
herring | marepiasly g0 oOroBoproBaHoi | death penalty is an ineffective
npobnemu, 1o0 yBara Bcix | deterrent against crime — but
BiJBOMIKanacs BiAg BucioBineHux | what about the victims of
MOMEHTIB crime? How do you think
surviving family members feel
when they see the man who
murdered their son kept in
prison at their expense? Is it
right that they should pay for
their son’s murderer to be fed
and housed?”
17 | Reducti | Ilepexonanus ayauTopii He | “Vichy journalism,” a term
oad |cxBamutm miro 4 iAero muisxom [ which now fits so much of the
hitlerum | npumnymieHHs, 10 BOHU MOMYJISPHI | mainstream media. It

cepel IpyIl, SKi HUIbOBA ayUuTOPist
HEHABUIUTh Yepe3 npe3upcTBo. Lle
MOXE€  CTOCYyBaTuCsi  OyJb-sKOi
0COOM YW TOHATTS 3 HETaTUBHUM
BIITIHKOM

collaborates in the same way
that the Vichy government in
France collaborated with the
Nazis.

OOGpanuii HaOip maHuX MICTUTh 536 crarei, 3 skux 371 3HAXOAUTHCA B
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training Habopi, 75 — B development Habopi, 90 — B test HaGopi (Tabdam. 3.2).

Tabnuus 3.2 — CraTucTuka po3NOAUTY TaHUX B KOPITYCl

Po3ain manux Crarti Cepenns Cepenns dparMeHTH
JIOB)KMHA B JIOB)KMHA B rponarasau
CHUMBOJIax TOKEHaX
training 371 5,681+5,425 927+899 6,128
development 75 4,700+£2,904 770+473 1,063
test 90 4,518+2,602 7444433 1,790
all 536 5,348+4,789 875+793 8,981

Pucynox 3.1 mokaszye, 110, HaUNOIIMPEHINIOW TEXHIKOK MpOINaraHiu B

HOBUHHUX cTaTTsaX € Loaded Language, sxa mpuOIM3HO BABIYI YacTille, HIXK

npyra 3a yactororo TexHika: Name Calling or Labeling.

training

development

test

RN D

instances

10 4 197
114 173
12 4 190
134 19
144 16

6,961

6126

=i

T
(1 ey

1,063
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Pucynok 3.1 — Craructuka KiIbKOCTI IpONaraHAMCTChbKUX (parMeHTiB AJis

KOXXHOT'O KJIacCy

Pucynok 3.2 nmokasye, 1110 11i AB1 TEXHIKU € OHUMU 3 HAHKOPOTIINX, Y TOU

caMuii yac, 1HII TexHIkM, Taki sk Exaggeration, Causal Oversimplification Ta

Slogans sik mpaBuIIO, € HAWJOBIIUMH.
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Pucynok 3.2 — CtaTuctuka cepeiHbO1 IOBKHWHHU MPOIAraHIucTChKUX

(dparMeHTiB 1Jis1 KOKHOTO KJacy

3.3 IlpakTu4Hi pe3ynbTaTy BUpileHHs 3aga4i SI

Pi3H1 Mojeni MalMHHOTO HaBYaHHS, SIK HA OCHOBI TpaHcdopmepa, Tak 1
0e3 HbOro, OyIM BUKOPUCTaHI [JIi BUPILMICHHS 3aBIaHHS 1IeHTHdIKAIT
nianazony mnpomaranau (SI). Xoua KOHKPETHI METONU Ta MIAXOAU JJIsT KOXKHOL
MOJIEJIl MOXYTh BIJIPI3HATHUCS, Y PI3HUX MOJEIAX € JIeAKl 3arajibHi TEHSHIIII.

Moneni Ha ocHoBi Tpancopmepa, Taki sik BERT, RoOBERTa, ALBERT,
XLNet, SpanBERT, DeBERTa, T5 1 BART, mmpoko BuxopuctoByBaiucs. Lli
MOJIeIl BUKOPUCTOBYIOTh MOTYXKHICTh apXITEKTypH TpaHchopmepa, siKa BiJoMa
CBO€I0 3MaTHICTIO €(EeKTUBHO (IKCYyBaTH CKIIaJHI KOHTEKCTHI 3B A3KH MIXK
cloBaMHU. Y KOHTEKCTi 3aBIaHHS Il Mojeni Oyiau aganToBaHi JJIsI BU3HAYEHHS
dbparMeHTIB TEKCTY, 10 MICTUTh mpomnaraHay. Lle nependavano ¢alHTIOHUHT
MoJlelel Ui 3aBHaHHsA Kiacudikamii MapkepiB, /1€ KOXKHOMY MapKepy Y
BXIJTHOMY TEKCTI Mpu3Hadaiacs MiTka 31 cxemu TeryBanHs BIOE [25]. Llei
IT171X1/T BUKOPUCTOBYETHCS JIJIS1 TIO3HAYEHHS CJIiB Y TEKCTI K MPOMAaraHIuCTChKIX
abo0 He MpomaraHgucTChkuX. B o3Havyae “Beginning” 1 BUKOPUCTOBYETHCS IS
MO3HAYEHHS NEPILIOro CJIoBa NponaraHAucTchkoi ¢pasu. I o3nayae “Inside” 1
BUKOPHUCTOBYETHCS ISl TIO3HAYEHHS CIIIB, K1 € YACTHHOIO MPOMAraHJIuCTChKOI

dpasu, anme He € nepmuM cioBoM. O o3Havae “Outside” Ta BUKOPHUCTOBYETHCS
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JUISL TIO3HAYCHHS CIIIB, SIK1 HE € YaCTHHOIO YKOAHOI MponaraHaucTChkoi ¢pazu. E
o3Hauyae “End” 1 BHUKOPHUCTOBYETHbCS /Jisi MO3HAYEHHS OCTaHHBOIO CJIOBA
Iponara’JarucTChKoi (hpasu.

BukopucroBytoun cxemy TteryBaHHa BIOE, momenb MokHa HaBYUTH
nependadyaTd MITKM JUIsl KOXKHOTO CJIOBa B pedeHHI. Hampukian, BpaxoByroun
peuenns «How stupid and petty things are», BianmoBigaumu teramu BIOE moxe
oytu «O B I I E O», mo Bkazye Ha Te, mo «stupid and petty things» €

poIaraHauCTChKOI0 (pa3oro (puc. 3.3).

i B s

How | | Btuﬂiﬂ: [ and || petty ] [things | | are |

@000

Pucynoxk 3.3 — [Ipuknang BIOE tagging scheme

[TepeBara Bukopucranns cxemu teryBanHsa BIOE mepen TpamuiiitHOO
cxeMoro BIO nmnonsirae B TOMy, 110 BOHa HaJa€ SIBHUH MapKep KiHIA
pOINAaraHAUCTChKOI (hpa3u, MOJETIIyIOUM MOJAEI BU3HAYeHHs Mex (pasu. Lle
MOke OyTH OCOONMBO KOPUCHMM Yy 3aBlaHHi SI, g€ To4YHe BU3HAYEHHS
MOYaTKOBOI Ta KIHIIEBOI MO3UIIIM MpomaraHauCTChKuX (pa3 Mae BUpIIIATIbHE
3HAYEHHS 1)1 MPOTyKTUBHOCTI.

I[lin wac mpomecy aitHTIOHMHTY g0 Mojened Oyiao  J0JaHO
KJacu(iKaiiHUi Wap Ta HAaBYCHO 3 BUKOPUCTAHHSM MIYEHUX JIAaHUX 3 METOIO
MiHIMI3allli BTpar MEpPEeXpPecHOl EHTPOMii MIX MPOTHO30BAHUMHU TEramu Ta
MiTKaMu 0a30BOi MpaB/IH.

Moneni He Ha ocHOBI TpaHchopmepa, Taki sk LSTM 1 CNN, Takox
BUKOPUCTOBYBAIHUCS ISl BUPIIIECHHS 1AeHTU(IKaIT diana3ony mponaranau. L1
Mojesli OylM HaBY€HI 3 BUKOPUCTAHHSAM IMIJIXOAY /10 HAaBYAHHS 3 YUHUTEJIEM.
[ToniOHO M0 Momenelt Ha 0CHOBI TpaHchopMepa, 111 Mojesi Oyu aganToBaH1 IS

KJacudikarlii MapkepiB 3a JoroMoror cxemu teryBands BIOE.



53

Tabnuus 3.3 — [lopiBHSIHHS pe3ynbTaTiB AJ1s 3aBaHHs span identification

Hasea | Kimekic | Kinmbki | [IpuxoB | Kinekic | Precision | Recall F1
Mozel Tb CTb a”a Th TOJIIB Score
napameT | apiB | po3MipH | yBaru
piB OCTi
LSTM — 12 — — 0.253 0.465 | 0.320
BERT 336 M 24 1024 16 0.443 0.527 | 0.481
RoBER | 354 M 24 1024 16 0.406 0.533 | 0.461
Ta
ALBER | 235M 12 4096 16 0.338 0.583 | 0.428
T
XLNET | 340 M 24 1024 16 0.41 0.53 0.469
SpanBE | 340 M 24 1024 16 0.392 0.516 | 0.445
RT
DeBER | 304 M 24 1024 16 0.357 0.477 | 0.408
Ta
T5 220 M 12 768 12 0.35 0.41 0.376
BART | 400 M 12 1024 16 0.247 0.579 | 0.345

Cepen ycix moneneit BERT gocsrna naiikpamioro pesynsrary 0,481, mami
3a Hew Hayth XLNET 0,469 1 RoBERTa 0,461. LSTM mnpaitoe ripuie
MOPIBHAHO 3 MOJEIsSIMH Ha OCHOBiI TpaHchopmepa, 3 mnokazHukoMm 0,320.
ALBERT wmae natiBumuii piBeb noBHotu 0,583 cepen ycix mojenel, ane ii
BJIYYHICTh BIIHOCHO HHU3bKa 0,338, 110 MpU3BOAUTH 0 MOMIPHOTO PE3yJbTaTy
F1 cxopy 0,428. BART mae naiinmwkdy TouHicth 0,247, ame HOro moBHOTA €

Bucokoro 0,579.
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PesynbraTti mokasyroTh, 110 MOJENi Ha OCHOBI TpaHchopMepa 3arajiom
NepeBepUIyIOTh 1HINI MOJAEN IS 3aBlIaHHS 1JeHTUdIKaIil Jiarna3oHy
nporaragan. lle MokHA TMOSCHUTH 3MATHICTIO JaHOI apxiTekTypu (ikcyBaru
koHTeKCT edekruBHime, HiXxk LSTM 1 CNN. ALBERT, ne3Baxkaroun Ha MEHIITY
CKJIQJHICTh MOJENTI, TaKoX II0Ka3aB KOHKYPEHTOCIPOMOXHI pe3ysbTaTH,
1IKPECITIOI0YN TTOTEHIIIAI JIETKUX MOJIENIeH /ISl IIbOTO 3aB/IaHHS.

TakuM 9uHOM, TS 3aBAAHHS BUSBICHHS Jialla30Ha Iporara€aud Oysio
JOCJTIPKEHO MMUPOKUHN CIIEKTP MOJIEJICH MAIIMHHOTO HABYAHHS, TPUIOMY MOJIEII
Ha OCHOBI TpacopMepiB JEMOHCTPYIOTh Kpally HpoayKTUBHICTh. [i
pe3yapTaTd JaloTh KOMIUIEKCHE pO3YMIHHS PI3HUX MIAXOMIB Ta I1XHBOI

e(eKTUBHOCTI y BUPIIIIEHHI 3aBAaHH 1IeHTU]IKAI Jlana30Hy Mponaras/iu.

3.4 IlpakTnuHi pe3yapTat BUpimeHHs 3aaa4dl TC

Jlnst BUpilIEHHS 3aBJaHHA MYJBTUKIACOBOI KiIacu]ikalii MmporaraHin
BUKOPHCTOBYBJIHMCSI PI3HI MOJETI MAIIMHHOTO HaBYaHHSA, SK Ha OCHOBI
Tpancopmepa, Tak 1 06e3 Hporo. Cepen momeneld Ha OCHOBI TpaHchopmepa
BukopucroByBanucs, Taki mozeni sk BERT, RoBERTa, ALBERT, DeBERTa,
ELECTRA, GPT-2, T5 1 BART. Lli mMoxem Oynmu HaBYeHi Il BUKOHAHHS
MYJIBTHKIACOBOI KJIacuikallii, mepeadoadyeHHsi MpOoMaraHJucTChbKOTO Kiacy 3
ypaxyBaHHsIM BBeleHHs TekcTy. Ilig gac mpouecy (aiiHTIOHMHTY A0 Mozenei
Oyno goxano knacudikariiaui map. LSTM 1 CNN, Takok BUKOPUCTOBYBAIHUCS

JUTSl BUPILLICHHS 3aBAaHHs MYJIBTHKIIACOBOI KJlacu]ikallii.

Tabmuus 3.4 — IlopiBHsSHHS pe3yabTaTiB g 3aBAaHHSA techniques
classification
Hasga Kinbkicte | Kinmbkicts | [IpuxoBana | KinbkicTb F1
MoJei napameTpiB IapiB PO3MIPHOCT | TOJIB yBaru | Score

1

CNN — 12 — - 0.489




[Tponosxkenns Tabmuii 3.4

Hasga Kinekicte | Kinbkicts | IIpuxoBana | Kinskicts | F1 Score
MoJenl napameTpi 1apiB PO3MIpHOC TOJIIB
B Tl yBaru
LSTM — 12 — — 0.504
BERT 336 M 24 1024 16 0.573
RoBERTa 354 M 24 1024 16 0.591
ALBERT 235 M 12 4096 16 0.538
DeBERTa 304 M 24 1024 16 0.5185
Electra 335M 24 256 16 0.5122
GPT-2 345 M 24 1024 16 0.5241
T5 220M 12 768 12 0,5107
BART 400 M 12 1024 16 0.5082

Cepen ycix moaeneit ROBERTa nocsrna naiiBumoro pesynsrary 0,591, 3a
Heto BERT 0,573 1 ALBERT 0,538. LSTM 1 CNN npaioroTh ripiie nopiBHIHO

3 MojeIsIMU Ha ocHOBI Tpanchopmepa. LSTM mae ckop 0,504, a CNN Mae ckop

0,489.

Cepen wmoneneii-tpanchopmepiB ELECTRA wmae nHaitHWwKInl
0,5122. Ile moxe OyTH OB’ A3aHO 3 MEHIIIMM PO3MIPOM MPUXOBAHOT PO3MIPHOCTI

nopiBHAHO 3 iHIMMU Mozaenamu. GPT-2 1 BART wmatots nomipsi ckopu 0,5241 1

0,5082 B1aAMOBIAHO.

CKOp
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3.5 IlpakTruHi pe3yabTaTd BUPIIICHHS 3a/a4l IBOCTAITHOTO MAXOMY JJIS

BUABJICHHS ITpoIMaranjan

Tak sk JBOETANMHWM MiAXiA 3 OJHOYACHHUM BHPIIICHHSM 3aBAaHb
imeHTudikaiii aiana3zoHy nponaraHjyd Ta MOTIM Horo kiacu@ikaiii Mae MeBH1
nepeBaru, Oyjl0 MpPOAHATI30BAHO MOXJIMBI MIAXOAM 1O BHUPIMICHHS IIHOTO
3aBIaHHs.

[epuunii miaxigq BAKOPUCTOBYE JB1 OKPEMO HaTPEHOBAH1 MOJIENi, OAHY AJIs
BUSIBJICHHSI TIOTCHIIIHHOTO MPOIAaraHauCTChKOr0 €JIeMEHTa y TEKCTI, 1HIY s
kjacugikanii. BUKOpUCTOBYBajIMCS BXKE€ HAaTPEHOBAaHI HaWKpalll MOJENI JUIs
MONEPEeAHIX 3aBmaHb, TOOTO Moxaenb Ha ocHoBi BERT jnmsa 3aBpanns
inenTudikamii Ta momens Ha ocHoBl RoOBERTa s 3aBmanHst kiacudikarii.
PeanizoBaHo miaxijg A0 iX MOCHIJOBHOTO BHUKOPUCTAHHS B paMKaxX OFHOTO
NanIuIanyy.

Jpyruii migxig BUKOPHCTOBYE MYJBTUTACKOBE HABUAHHS MOJEJEH, IO
HABYCHI OJTHOYACHO BHUPIIIYBATH 3aBIaHHS BU3HAYCHHS J1aNa3oHy MpOIaraHau
(SI) 1 xnacudikamii TexHiku npomaranan (TC). OCHOBHOW MOTHBAIIIEIO
MYJIBTHTACKOBOTO HABYAHHS € BHUKOPHCTAHHS CHUIPHUX 3HaHb Yy IIOB’SI3aHUX
3aBAAHHSAX 1 IMOKpAIIEHHS 3JaTHOCTI MOACT 10 y3arajpHeHHs. Lled mimxin
J03BOJIsIE€ OAHINA MOJIeIl BUKOHYBAaTH OOW/IBa 3aBIaHHS, 3MEHIIYIOUH CKIaAHICTh
CTBOPEHHSI Ta MATPUMKH OKPEMHX MOJICTICH.

[Ilo6 peanizyBatu MyJIbTUTACKOBUM MIAX1J JO HABYaHHS, TaKi MOJACII, K
TS5, BERT, RoBERTa ta BART, Oynu anantoBaHi /i BAKOHAHHS 3aBAaHb sK Sl,
tak 1 TC. g xoxHOI Momeni Oyao peami3oBaHO CICMialbHUN Kiac, SIKHM
YCIaJKOBY€E MOTMEPEIHbO HABUCHY MOJENb, MOMIOHY 110 1X apXITeKTypH, 1 J10aa€
JBI OKpeMi TOJOBH — OAHY JUIsi MapKyBaHHSI TOCJIJOBHOCTI (BHSIBICHHS
Jiana3oHy MpomnaraHau), a iHmy ans kinacudikamii (kimac nponaranau). ['omosa
MapKyBaHHS TMOCJIJIOBHOCTI BHUBOAUTH MITKY JJIsI KOXKHOTO TOKEHA, TOMIl SIK
rojoBa kjacudikarii BHBOJUTH WMOBIPHOCTI Kiacy. bymo amanroBaHO

HaBYaJIbHUI OUKJI, a CcaMC€ HaB4YCHHO MOI[GJ'Ii 3a OOIIOMOI'OIO KOMO1HOBaHOI
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GbyHKIIT BTpaT, sika BKJIIOYA€E BTPATy K MOCIIJIOBHOCTI MMO3HAYOK, TaK 1 BTPATU

KJacudikari.

Tabmuus 3.5 — IlopiBHSHHS pe3yJbTaTiB JJisg JBOETAIMHOTO ITAXOTY

BUABJICHHS ITpOIaranan

Hazsa mogem | Kinpkicts | KinmbkicTs | IlpuxoBana | KinbkicTh F1
mapameTpi | mapiB | po3MIpHOCT | TONIB yBaru | Score
B 1
_ 220 M 12 768 12 0.293
multi
BERT . 336 M 24 1024 16 0.3241
multi
RoBERTa . 354 M 24 1024 16 0.3267
multi
BART . 400 M 12 1024 16 0.266
multi
BERT + 336 M 24 1024 16 0.368
RoBERTa 354 M 24 1024 16
T5+T5 220 M 12 768 12 0.2903
220 M 12 768 12
BART + 400 M 12 1024 16 0.273
BART 400 M 12 1024 16
Cepen MynpTU3aIa4HUX Mojened HaBuaHHa ROBER Tamu i Mae

HaviBumuii ckop 0,3267, 3a Hew HIYTh BERTmultiO,3241 iTSmu 0,301.

lti

BARTmu Mae HaiiHmxkay ckop 0,283 cepegq Mopenell MynbTH3aJa4HOTO

Iti
HaBYaHHS.

[lopiBHIOIOUM HaMKpamuil pe3yiabraT [Uisl 3BHYAWHOTO TairuiaiiHa
(momens BERT 13 3aBnanns SI ta monens RoBERTa 13 3amanns TC 31 ckopom

F1 0,368) 3 mMomensaMu MyabTHU3aJla4HOTO HABYaHHS, CIIAYyeE, 110 3BUYAWHUIMA
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NalTuIaiiH mepeBeplrye Mozelll MyJabTh3afgadyHoro Hap4yaHHS. lle moxe Oytu
TOMY, 110 TPOCTHM MaNIIaiiH BUKOPUCTOBYE JIBI OKPEM1 MOJIENI, SIK1 CIIEH1aJbHO
HABYCHI Ta ONTHUMI30BaHI JJIs BIJIMOBIIHUX 3aBIaHb, TOAl SIK MYJIBTUTACKOBI
MOJIeJIl HaBYaHHS MarOTh BUKOHYBaTH OOWBAa 3aBAaHHS OJHOYACHO, IO
NOTEHIIIHO MOXE€ MPHU3BECTH O MEHII ONTHUMAabHOI MPOIYKTUBHOCTI. OJIHAK
BaYKJIMBO 3a3HAYMTH, 110 BUKOPUCTAHHS MPOCTOr0 NaMIIalilHy MOXE BUMararu
OuIbIIe OOYHMCITIOBAIBHUX PECYpPCIB, OCKUIBKM Tiependadac BUKOHAHHS JIBOX
okpemux moxeneil. Kpim Toro, MyapTUTacKOBUI MiAXiJ 10 HaBUYAHHS CIPOIILYE
3arajJpHy CHCTEMY, BUMAararuu JIUIIE€ OAHIE] MOJENl JJii BUKOHAHHS 000X
3aB/IaHb.

Cnin 3a3HaumtH, mo 15 _ Mae Ourpiuit ckop 0.293, HiX 3BUYAMHUI
mu

lti
nalIIaiiH 3 JIBOMa OKpeMHUMH MojeiasMu Ha ocHOBI TS5 0.2903. fIMOBipHo TaK
BUMIILIIO yepe3 Te, o TS5 mMae 37aTHICT 10 afanTyBaHHS Ui pi3HUX 3aaad. L
3[IaTHICTh POOUTH 10 MOJENb €()EKTUBHOIO JI0 MYJIBTUTACKOBOTO MIAXOAY O
HABYAHHS, KOJM BOHA MOXK€ BUBYATU sK 3aBmanHHs SI, Tak 1 3aBmanus TC

OJTHOYACHO, BUTPAIOUU BiJ] CHUIBHUX 3HAHb MIXK 3aBIaHHSIMH.
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BUCHOBKH

Kgamidikamiitna po6oTta mpuCBsIYeHA JOCIIIKCHHIO METOMIB 1 MOJCICH
BUSBIICHHS MPUXOBAHOI MPOMAaralyu B MEI1aTeKCTax sl BUPIIIEHHS MpooieMu
e(eKkTUBHOI 1neHTU(]IKalli PIZHUX BUIIB MpoONaraHAy 3acodamMu IITYYHOTO
IHTENEeKTy. Byno mpoBeleHO KOMILJIEKCHUW aHaji3 MpoOjeMu, SIKUil BKIIIOYAB
OIIIHKY PI3HUX Cy4YaCHUX MoJeNield Uil TaKuxX 3aBAaHb, K I1IeHTU(IKAIlisA
nponaranau Ha piBHI peueHb (SI) 1 kmacudikamis Texuiku nponarangu (TC).
Pesynbrarn, pocsarHyTi B Iii  poOOTi, MarOTh IiHHY 1HQoOpMaIio 1Ipo
e(PEeKTUBHICT PI3HUX MIAXO/IB 1 MOJIEIIEH.

JIBoeTamHuil TiaXia BUSBICHHS MPOIMAraHau, KOdu (pparMeHT TEKCTY, 110
MOTEHI[IHHO MICTUTh IIpPOIMaraHjay, CHO4YaTKy 11eHTU(]IKYETbCSI, a IOTIM
KJIacu(pIKy€eTbCsl 3a JIONMOMOrol0 kiacugikaTtopa 3apeKOMEHAyBaB cele sIK
eeKTUBHUN Croci0 0 BUSBICHHS MPONAraHAUCTCHKUX EJIEMEHTIB Y
MeI1aTeKCTax.

B it po6oTi moka3aHO 3aCTOCYBAaHHSI METOMIB BHUSIBJICHHS TpOTAraHIu
JUTsl BUBHAYEHHS 1 (PUIBTPYBaHHS OMAHJIMBOTO KOHTEHTY, 30KpeMa, Y BIIKPUTHUX
0araToKOpHUCTYBaIllbKMX OHJIAWH-CUCTEMaX, 30KpeMa HOBUHHHUX pecypcax.
[IpoBeneHo TeopeTHyHe AOCHTIDKCHHS IAXOMIB JO iMeHTHdIKAIT Jiarna3oHy
nponara’jauv, MYJIbTUKIACOBOT Kiacudikaiii Ta Oararo3ajaqyHoro HaBYaHHS,
pOaHali30BaHO aKTyajbHI METOAM 1 MOJENi BHSBICHHS IMpoNaraHad. 3a
pe3yapTaraMy  TEOPETUYHOTO JOCHIKEHHS 3A1MCHEHO BUOIp KOHKPETHUX
IiXO/IB, METOJIB 1 apXITEKTyp, 3aCHOBAHUX Ha HEHUPOHHUX MeEpexkax, A
NOJABIINX  EKCIIEPUMEHTAIBbHUX  JOCHIDKEHb 3  METOK  BUSBICHHSA
POINAraHANUCTCHKOTO PI3HOTUITHOTO TEKCTOBOI'O KOHTEHTY.

B xoxi TecTyBaHHS KUIBKICHUH 1 IKICHUM aHa13 pe3yJIbTaTiB MOKa3aB, 110
mojneni Ha ocHoBi TpaHchopmepiB, Taki sk BERT, RoBERTa ta ALBERT,
NepeBepUIyIOTh TPAIUIINHI METOAM MAIIMHHOTO HaB4yaHHA, Taki Sk LSTM i
CNN, sk mnsa 3aBganb Sl, tak 1 g TC. Lle memMoHCTpye €hEeKTHBHICTH IHX

MoOJieJIe y pPO3YyMIHHI MOBHHUX 1 KOHTEKCTYaJIbHMX OCOOJIMBOCTEH, HEOOX1THUX
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JUIsT  yCHIIHOL  17ieHTUdIKAIIl MPUXOBaHOI Mpomnaranad. TakoX JoBelieHa
e(PeKTUBHICTh JBOETAIHOTO MIJAXOJY JJIS BUSBICHHS MpOMaraHad Ha OCHOBI
NanTUIaiiHy 3 pI3HUMH MOJETSIMU Il 3aBlaHb iAeHTHdIKAmil (GparMeHTy
npornarafjav Ta mojaiblnui i1 kimacudikaiii. B Tol ke yac MyJbTHTACKOBOTO
HABYAHHS TMOKA3aJIO TIPIIl pe3yJabTaTH Ui Li€i 3aaaqi, okpiM momen TS5, ska
3aBOSKM BJIACHIM apXITEKTypl TIOKa3ajdo Kpaliuil pesyapTar came Micis
MYJIBTUTACKOBOTO HaBUAHHSI.

TakuM uuHOM, B pOOOTI MOBEACHA TOMUIBHICTH BUSBICHHS MPUXOBAHOI
npornarasau B meaiarekctax. CrpoeKToBaHO 1 HABYEHO JEKUJIbKa BUCOKOTOUHUMN
TEKCTOBUIM Mojened i iaeHTudikamii Ta kiacudikaiii mnponaraHjad, IIo
JI03BOJISIE CTBOPUTU THYYKY 1 €(EKTUBHY CHCTEMY BHSBICHHS TOIIOHOTO

KOHTCHTY.
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JIOIATOK A

[Ipuknaau pe3ynbTaTiB

Tabmuus A.1 — Ilpuxnaau pesyapTariB poOOTH AJITOPUTMY BHUSBIICHHS

IIPUXOBAHO1 MPOTIAraHIn

Ne

Tun nporaranau

dparmMeHT cTarti

1

Loaded language

In a rare glimmer of hope for the Prime
Minister, the poll finds that Tory voters back
her deal by 46 per cent to 38.

Loaded language

He PM was forced to postpone a vote on her
Brexit deal last month after Tory whips
warned she faced a crushing defeat, with
more than 100 of her own MPs threatening to
vote against.

Loaded language

The pressure coming from members is to Kill
off this deal, not support it.

Loaded language

It's truly fascinating to watch Dems grapple
with the fact that Mueller finished his work
without indicting a single American.

Loaded language

Here’s Why This Republican Is Claiming
Vindication Anyway Attorney General
William Barr has not yet sent the conclusions
of the Mueller report to Congress, but that
did n’t stop some Republicans from claiming
Loaded Language vindication.

Loaded language

The capital sees its first stabbings of the year
Tudor Simionov was Kkilled when he tried
to prevent a gang from gatecrashing a
party in Mayfair The Page One headline in
the Evening Standard said it all.

Loaded language

This never seemed likely and in my own case
was wishful thinking, the backstop on its
own is an intolerable failure of the
negotiations.
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Tun nponarasnau

®dparmMeHT cTarti

Name calling, labeling

While the establishment media has taken to
referring to the plot as a “Trump - style”
government shutdown, the comparison
misses a fundamental point.

Name calling, labeling

The People’s Vote, launched in April 2018 by
Remainer MPs Chuka Umunna (Labour),
Anna Soubry (Conservative), and Caroline
Lucas (Green), is supported by many of the
key players in the Tony Blair.

10

Name calling, labeling

Brexit has shown the world a British
parliament and a political class that
resembles a ship of fools without a captain.

11

Name calling, labeling

In the relatively recent past, we’ve watched,
not in any particular order, Plamegate,
Benghazi, the IRS suppression of Tea Party
groups, Fast & Furious, Uranium One, and
that brief puppet show that accompanied the
F.B.I. inquiry into classified documents found
on Hillary Clinton ’s private server.

12

Name calling, labeling

Louise Mensch — Mensch, a former British
parliamentarian, has become a household
name among the anti — Trump resistance in
the U.S., with her fantastical tweets about
“sealed indictments” and grand juries.

13

Name calling, labeling

But that didn't stop meme wizards and
Twitter comedians from weighing in on this
historical moment.

14

Name calling, labeling

Hemingway began by noting that the “Russia
narrative” predates the Mueller probe, having
begun circulating during the 2016 election
after the creation of the infamous Clinton
campaign — funded Steele dossier, which
pushed the theory that then — Republican
candidate Donald Trump was a Russian
agent.
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15

Repetition

Moss brought up YouTube star Shane
Dawson having to clarify that Repetition he
did not ' f**k his cat ' or ejaculate on his
cat, after saying he did in unearthed podcast
audio Another post by '@ebfavs' showed a
scene that would strike fear into the hearts of
many, because we've all undoubtedly been
there. It's Mueller depicted getting technical
support at an Apple store as a woman looks
on, captioned with 'l swear I hit save' Moss
brought up YouTube star Shane Dawson
having to clarify that he did not 'f**k his
cat' or ejaculate on his cat, after saying he
did in unearthed podcast audio.

16

Repetition

Here are ten of the top promoters of the
narrative: CNN — CNN first reported that
President Trump was briefed on the “pee
dossier,” which prompted BuzzFeed to
publish the dossier in full. CNN has also
given vast amounts of airtime to analysts,
former officials, and Democrat lawmakers
pushing the Russia collusion narrative. It has
also published a number of stories that
advanced the narrative, Doubt including
several that turned out to be false. BuzzFeed
— BuzzFeed first published the “pee
dossier” in full — which released to the
public unfounded accusations against
President Trump.

17

Repetition

We have a right to Repetition be informed,
and we will demand to Repetition be
informed about it.

18

Repetition

The Alliance must develop its ability to
handle the kind of provocations that Russia
is throwing at us. Such action from Russia
must come at a cost. “Provocations,” the
man said.
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19

Exaggeration, minimization

Mueller getting him to a DVR backlogged
with two years 'worth of Real Housewives
episodes,’ wrote New York Times culture
reporter Dave Itzkoff Senior editor at The
Daily Beast Erin Gloria Ryan tweeted about
the real crime here.

20

Exaggeration, minimization

it set the very inauguration of President
Trump as part of a Russian conspiracy. Rep.

Adam Schiff (D-CA ) — Schiff, now the
House Intelligence Committee chairman

21

Exaggeration, minimization

Special Counsel Robert Mueller turned over
his report to AG William Barr Friday
afternoon Schiff was asked by Wolf Blitzer if
he would be satisfied if the most sensitive
information obtained by Mueller was only
shared with the so - called gang of eight.

22

Exaggeration, minimization

And it’s hard to imagine anything more
significant than what Bob Mueller has
been investigating. This began as a
counterintelligence investigation by the FBI.

23

Exaggeration, minimization

Lawmakers rejected her deal for a second
time on Tuesday night in a defeat which was
only marginally better than in January when
it suffered the worst defeat in
parliamentary history.

24

Doubt

Our increasing acceptance of government
corruption and deceit will continue to erode
our national integrity and, eventually, our
freedom. What happens after no one goes
to jail ? And so, the Mueller Investigation
into the alleged Trump — Russian
Collusion to fix the 2016 general election
against Hillary goes the way of similar
investigations that have proceeded it.
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25

Doubt

Another, Sir Mike Penning, said: “It’s
reached the stage where we don’t know what
the hell is going to happen.” What happens
next doesn’t seem to be clear to anyone. In
the short term, there’s likely to be two more
key votes in the House of Commons this
week. One will determine whether Parliament
consents to leave the EU with no deal —
which, based on previous results, is likely to
be rejected.

26

Doubt

Theresa May Doesn’t Have the Votes Theresa
May still does not appear to have the votes
for her deal. What then? Extend and
PretendEurointelligence says You Really
Should Not Take EU’s Willingness to Extend
for Granted. One of the dangers of the Brexit
debate is that everybody is making hidden
assumptions about what others will do.

27

Doubt

Since British troops have been taking part in
exercises on Russia’s doorstep, not the other
way round, one wonders if Gavin
Williamson wrote this speech while
inebriated. It is Russia that has been on the
receiving end of repeated provocations from
NATO member states such as the UK in
recent times, and it is Russia that has been
forced to respond to protect its own security
and that of its people where necessary.

28

Flag-waving

Any attempt by the Trump Administration to
cover up the results of this investigation into
Russia's attack on our democracy would be
unacceptable. 'House Judiciary ranking
member Rep. Doug Collins, a Republican of
Georgia, joined the call for the release of the
Mueller report.
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29

Appeal to fear/prejudice

The backstop, a last resort, is intended to
prevent full border controls on goods
crossing between ROI and NI. For Britain
one problem is that it can only end the
backstop arrangement with EU agreement.
The issue is both economic and political.
The fear is that barriers between North
and South Ireland might revive the old
animosity, the Troubles, the 30-year
conflict over NI status as part of the UK.
Military controls of the 500-kilometer
border were only removed with the Good
Friday agreement which provided for more
collaboration and free movement between
the two entities

30

Appeal to fear/prejudice

Also on rt.com We must be ready to use
‘hard power’ against Moscow and Beijing —
UK defense chief Placing to one side for a
moment the insanity of the very concept of
Britain deploying hard power against
Russia and/or China, the prospect of
fighting a war against two designated
enemies at the same time is a recipe for
disaster. Not satisfied with that, though, Mr
Williamson is actually contemplating a
conflict with three different enemies at the
same time — i.e. against Russia, China, and
the millions of people in Britain his
government is currently waging war against
under the rubric of austerity.

31

Appeal to fear/prejudice

Tusk reaffirmed the bloc’s commitment to
the Irish backstop, insisting that the EU
“will not gamble with peace.” A
spokesperson for Prime Minister Theresa
May has responded to Tusk’s comments,
stating that it was a question for him as to
whether he considers the use of that kind of
language to be helpful




[Tponosxxenns Tabmuiii A.1

69

Tun nponarasnau

®dparmMeHT cTarti

32

Flag-waving

Apparently, Blair has told Macron to ‘stand
[his] ground’ against any kind of so - called
Hard Brexit and to use his clout, and the EU’s
clout, to pressure Britain to stay in the
Customs Union and maybe even to hold a
second referendum. To put this in plain, blunt
English: a former British prime minister is
conspiring with a foreign power to try to
subvert the will of the British people. In
normal times, this would be a scandal of epic,
epoch — defining proportions.

33

Flag-waving

They’ve made it clear that they would not
negotiate in good faith or even at all. That
much has been clear. The biggest question
has been whether May herself was working
in the British people’s best interest or was
she simply a stalking horse for further EU
integration of the entire continent of Europe.

34

Flag-waving

Sand Senate Intelligence Committee Co-chair
Democrat Mark Warner: 'Congress and the
American people deserve to judge the facts
of the Mueller report for themselves. It must
be provided to Congress immediately, and the
AG should swiftly prepare a declassified
version for the public. Nothing short of that
will suffice.

35

Causal oversimplification

The UK government therefore relies on the
DUP for a majority vote in the House of
Commons, which it has twice lost. The
Republic of Ireland, like NI, would suffer
from a hard border. At the same time, it is
benefitting from London - based groups
banking institutions, including Bank of
America, Morgan Stanley, and Barclays,
asset management, and insurance companies,
who want to retain access to EU markets.
ROI will also benefit from pharmaceutical
and legal firms which are moving business to
Dublin.
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36

Causal oversimplification

Brussels Shows Its Fear Hungarian Prime
Minister Viktor Orban has been under fire
from the European Union for years for his
opposition to German Chancellor Angela
Merkel ’s open immigration policy. A policy
which she herself has had to pull back on.
And no matter how far Merkel has changed
her stance and acceded to the reality of the
damage her policy has created, Orban is still
guilty of the sin of non - compliance.
Actually, he’s guilty of a whole lot more than
that.

37

Causal oversimplification

The UK government therefore relies on the
DUP for a majority vote in the House of
Commons, which it has twice lost. The
Republic of Ireland, like NI, would suffer
from a hard border. At the same time, it is
benefitting from London - based groups
banking institutions, including Bank of
America, Morgan Stanley, and Barclays,
asset management, and insurance companies,
who want to retain access to EU markets.
ROI will also benefit from pharmaceutical
and legal firms which are moving business to
Dublin

38

Slogans

Footage of the protests became popular on far
- right and conspiracy Facebook pages in the
U.S., where Americans highlighted some
protesters ’ anti - immigrant sentiments and
promoted a hoax about Parisians chanting
“we want Trump.” (President Donald Trump
later repeated the false claim on Twitter.) Pro
- Yellow Vest memes are popular on Reddit’s
biggest Trump page, r / the donald




[Tponosxxenns Tabmuiii A.1

71

Tun nponarasnau

®dparmMeHT cTarti

39

Slogans

Groups Promoting Anti - Brexit® People’s
March’ Funded by the EU
https://t.co/KPIGSejVs6 — Breitbart London
(@BreitbartLondon) October 21, 2018 Leave
Means Leave co - chairman Richard Tice
said of the revelation.

40

Slogans

We, in my opinion, are one of the greatest
cities in the world, one of the reason we are
one of the greatest cities in the world is
because of the contribution made by
Europeans. I think diversity is a strength
and 1 think what tonight is about is
celebrating that diversity. I hope that
members of Parliament, members of the
Government will see the fireworks tonight,
will listen to the soundtrack and will reflect
on what sort of country they want to live in
post - March.

41

Slogans

New year ushered in with fireworks and
European solidarity The words Slogans
London is open rang in the new year as the
capital welcomed 2019 with a dazzling
riverside fireworks display. The phrase was
spoken in seven languages around two
minutes past midnight as the city skyline
filled with lights in the largest annual display
in Europe

42

Appeal to authority

His son, Imran Mostafa Kamel, was
remanded on firearms charges yesterday and
remains a suspect in the murder. Two other
security guards and a woman aged 29 were
also stabbed and were treated in hospital for
non life - threatening injuries. Flowers left on
the pavement outside the entrance of the
party in Mayfair, where security guard
Simionov was stabbed to death Park Lane.
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43

Appeal to authority

If the President won’t rein him in — and I *m
not holding my breath — Britain ’s Foreign
Secretary Jeremy Hunt should haul this
billionaire buffoon into the Foreign Office
and read him the riot act. And if he continues
to make political attacks on the Prime
Minister, we should encourage him to take
the next plane home.

44

Appeal to authority

“Getting conditional approval isn’t enough
for the Government to go ahead but it may be
enough to show the EU there is a majority if
they can move a little further.” She added
that it could allow the Government to
“return for a third go at the meaningful
vote, with a proven recipe for a majority”
at a later date — despite there being less
than three months until the UK formally
leaves the EU.

45

Black-and-white fallacy

A senior Government source added that Ms
Cooper ’s amendments would be “the first of
many” attempts to stop a no deal Brexit
should MPs vote down Mrs May’s unpopular
EU Withdrawal Agreement in the week
beginning January 15th. There was no
mention of a "deal" on the ballot paper. The
British public were given the binary choice
of Leave or Remain.

46

Black-and-white fallacy

May’s agreement — is fulfilling the
referendum result as Tory MP Peter Bone
told Sky News’s Sophy Ridge on Sunday.
“The only way you’re going to get on and
deliver Brexit is what’s called a ‘no deal’
Brexit. Then at the end of March we’ll be out
of the EU and we will have left. “There was
no question, that I remember, on the
referendum about a ‘deal’ or not; it was
‘leave’ or ‘remain.” And the way you leave
1s to come out on the 29th of March.
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47

Thought-terminating cliche’

So when Trump’s crony Johnson turned up
on the Today programme, he was really
giving BBC listeners the world view of
Farage. The fact is that Johnson is out of
his depth. Like his master, Donald Trump, he
1s becoming a national embarrassment to the
U.S.

48

Black-and-white fallacy

Under forceful questioning from the BBC,
May said that there should not be a second
referendum. A new YouGov survey showed
that if a second referendum were held now,
54 percent of British citizens would be in
favor of remaining in the European Union.
The poll, which was commissioned by
People's Vote, an organization pushing for a
new referendum, also found 41 percent
thought the final decision about Brexit
should be made by a new public vote
rather than leaving it in lawmakers'
hands.

49

Thought-terminating cliche’

But senior Conservatives said they were
detecting no sign of a shift in opinion over
the Christmas break, warning that 'mothing
has changed'. Brexit hostilities have been
resumed with just a fortnight to go until a
titanic Commons showdown on the PM 's
package.

50

Thought-terminating cliche’

She has trouble explaining what the moment
actually is — the utterance that will forever
be her epitaph in the history of political
discourse will be “Brexit means Brexit.”
Imagine Churchill saying “war means war.”
OK, let ’s be reasonable. When it comes to
oratory nobody can hold a candle to
Churchill. Every prime minister since
Churchill has carefully avoided getting into
that kind of contest.
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51

Thought-terminating cliche’

Full statement from Corbyn here on #
laboursplitpic.twitter.com/P3M6U2Xxr7 —
Jessica Elgot (@)jessicaelgot) February 18,
2019 Labour's Shadow Foreign Secretary
Emily Thornberry, has given a somewhat
blunt reaction to seven MPs defecting from
Labour. Simply remarking, "Whatever."
Other Labour MPs have reacted on social
media with a mixture of sorrow and anger.

52

Whataboutism, straw man, red
herring

I have a friend from college who was a
genuine gun fighter. He joined the Corps as a
Private came out a Major, with a Silver
Star. He’s featured in a book about the
legendary First Marine Recon in Vietnam.
He’s alive and well today. In my high school
band, I sat next to a small, Hispanic kid.
Once out of school, he joined the Marine
Corps, and went to Vietnam. He died
there. Only YOU can save CFP from Social
Media Suppression

53

Whataboutism, straw man, red
herring

The anger from the “Brexiteer” wing focuses
primarily on the inclusion of a “backstop” — a
safety net that keeps Britain in a customs
union with the E.U. in case no trade deal is
made after March. It is intended to avoid a
hard border between Ireland and Northern
Ireland, but Brexiteers have pointed to the
lack of a unilateral exit mechanism as
evidence that the backstop will lead to
Britain never actually leaving. If May's
agreement loses by more than 100 votes, it
would likely renew calls from her own party
for her to step down, and give impetus to the
opposition Labour Party to put forward a
motion of no - confidence -- a move that
could eventually lead to a General Election
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54

Whataboutism, straw man, red
herring

Tom Steyer Rallies Supporters after
Conclusion of Mueller Report Left - wing
billionaire Tom Steyer issued a video on
Friday rallying supporters after the lackluster
conclusion of the report issued by special
counsel Robert Mueller. Mueller ’s report did
not include any additional criminal
indictments, despite leftists dreaming that
President Donald Trump or members of
his family would be sent to jail as a result
of the investigation

55

Bandwagon, reductio ad
hitlerum

A nearby parking lot was packed with luxury
cars, including a bright yellow Porsche and a
chrome Rolls Royce. A woman in the
parking lot sported a black fur coat in the
nearly 75-degree weather. Mueller’s actual
conclusions remain under lock and key at the
Justice Department. But supporters here
seemed unfazed by the report’s imminent
disclosure. Asked if she’s certain the
president can overcome the Mueller probe’s
findings, Toni Holt Kramer, a Mar - a - Lago
member and founder of the Trumpettes USA,
a Trump fan club, said via email,
“Positive!!!” Marc Caputo and Anita Kumar
contributed to this story.

56

Bandwagon, reductio ad
hitlerum

Meanwhile, a petition pushing for the UK to
leave the EU in a clean break has reached
more than 300,000 signatures. MPs are set to
return to Parliament next week to debate
Prime Minister Theresa May’s Withdrawal
Agreement, with a vote slated for the week
beginning January 14th. Dubbed “the worst
deal in history” by Mr Farage, should it be
voted down the legal default is a no - deal
Brexit where the UK would leave on March
29th without a deal. The UK would then
trade with the bloc on World Trade
Organization terms
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