JbBIBCHKHI HAITIOHAJIbHUM YHIBEPCUTET
IMEHI IBAHA ®PAHKA
dakynbTeT eJEKTPOHIKU Ta KOMIT IOTEPHUX TEXHOJIOT1H

Kadenpa cucteMHOro npoekryBaHHs

KYPCOBA POBOTA
HA TeMY:

“BusiBjieHHA i JOCJTITKeHHA eMoin.”

BukoHas:

ctynenrta rpynu @EIm-12¢
Kpagiiis P. B

HayxoBuii kepiBHUK:

JIsmmkeBuy B. S

JIeB1B — 2023



3micT

3MicT

BeTyn

Posgin 1. NoB'asaHi po6oTu

1.1 TakcoHoMii emoLin

1.2 TekcTOBI KOpNycu ans BUSIBIEHHS eMOLLii
1.3 Mogeni BusiBneHHs emouinn NLP

Pospin 2. BusiBNneHHs1 eMoLiin y TEKCTI

2.1 BnsHaueHHs 3aBgaHHA

Po3gin 3. EkcnepuMeHTanbHUM gu3anH

3.1 GoEmotions

3.2 Vent

3.3 Pospobka 6aratoeneMeHTHOro 6eH4Ymapky
Posapin 4. PeaynbTatnn eKCnepuMeHTy

4.1 OuiHka eTanoHHMX NOKa3HMKIB eMoLiin
4.2 lepapxia emouin y Vent

4.3 EkcnepumeHTanbHa ouiHKa

BucHoBKkn

[MocnnaHHs

Hopatok A [eTtani Habopy gaHunx

A.1 GoEmotions

A.2 Vent

HopaTtok b [ln3anH eTanoHHUX NOKa3HWKIB
B.1 lNiopxogn oo npencrasHMUTBa

B.2 MeToon mogentoBaHHS

© 00 N o0 B~ b WODND

11
11
14
14
17
19
22
23
25
25
26
31
31
32



Beryn

[nenTudikariis eMOIIMHNX CUTHATIB € KIIFOUOBOTO JJISI BUPIIICHHS HU3KA
3aBAaHb. Hanpukiraa, BUSBIEHHS €MOIIiil HeoOXiaqHe UIsl eMIaTHIHUX 4aT-OOoTiB,
SIK1 MOXKYTh pearyBaTu Ha eMOIIiiHI TOTPeOH CBOIX KOpHCTyBadiB. Po3pizHeHHS
€MOIIIITHO 3a0apBIEHOT0 KOHTEHTY HEOOX1JHE AJI1 BUBUECHHS BIPYCHUX, OCBITHIX,
MOJITUYHUX a00 MiA0yprOBaIbHUX B3a€EMOJIIN y COIIaIbHUX Mepexax. BincrexxeHns
€BOJIIOIIIT EMOI[IITHOTO KOHTEHTY, 0 HAJAETHCSI KOPUCTYBaYaMHU, MOXKE TOTIOMOITH
3amo0IrTu JoMaraHHsM abo po3poOUTH paHHI IHAUKATOPH Jaenpecii. MiMika, MOBa,
PYXH Tija 1 TEKCT € JpKepenamu, 3 IKUX eMOI[li MOXYTbh OyTH aBTOMaTUYHO BUITYUEHI.

AHani3 eMouIi BIAPI3HAETHCS BIJl aHATI3y HACTPOIO, IKMI XapaKTepU3y€e TEKCT
3 TOYKH 30py MOJISPHOCTI (MO3UTUBHUM, HETAaTUBHUN a00 HeWTpanbHuit). J{ns anamizy
€MOIIIH 3aTy4aroThCs OUTBIINKM Hablp JaHUX Ha K1 YaCTO BIUIMBAIOTh TaKl aCIeKTH,
K aMOIIIHHICTh, HEMOPO3YMIHHS, 1POHIS UM CApKa3M.

HemonasHiii mporpec y 1iil raimy3i cTaB MOXXJIMBUM 3aBISKH YCITIXY
MOTIEPETHRO HABYCHUX MOBHHUX Mojeiel, Takux sk Bidi- rectional Encoder
Representations from Transformers (BERT) (Devlin et al., 2019), ta Bumycky
BHUCOKOSAKICHUX BEJIMKOMACIITAOHMX aHOTOBAaHUX HAOOPIB JaHuX. Y 11l poOoTi 5
aHaJI3yI0 MEX1 BUSBJICHHS €MOI[ii HA OCHOBI TEKCTy Ha MPHUKJIAl JIBOX
HanOUTbIMX mxepen nanux: GoEmotions (Demszky et al., 2020) ta Vent
(Lykousas et al., 2019). GoEmotions mictuth 58 THc. komeHTapiB Ha Reddit,
MIO3HAYCHHUX, MOYKJIMBO, KiJIbKOMa TeraMmu 3 28 eMOIIiii, aHOTOBAaHUX YUTAYaMH BijI
TpeTix oci0. BinnocHo cupuii kopryc Vent (Lykousas et al., 2019 micTuTh) MICTUTh
33 MiIBHOHY MOBIIOMIJICHB, MO3HAYCHUX ONHIE0 3 705 emoIriii mepBUHHNMEI
aBTOpaMu BiJ mepioi ocobu. besnpeneaeHTHUI 00CAT TUX HAOOPIB TaHUX POOUTH iX
NPUIATHUMU ISl BABUCHHS BUSIBJIEHHSI TEKCTOBUX €MOLINA y MaciiTall 3 pi3HUX

TOYOK 30pY.



Meta KypcoBoi podoTu

MeTo10 KypcoBOi poOOTH € AOCIIKEHHS Ta po3p0o0Ka METOAIB Ta aIrOPUTMIB

JUIsl aBTOMATUYHOTO BUSIBJICHHS €MOIIil Ha OCHOBI1 aHaI3y TEKCTY.

J1ist 3niiCHeHHS 3a3HaY€HOT METH CITy>KaTh HACTYIHI 3aBJaHHS:

e Ha 6a3i ABOX HAMOUIBIINUX Ta JOCTYMHUX HA CHOTOAHIIIHIN JeHb HA0OPIB TaHUX
GoEmotions Ta Vent HaBUMTH MOZIEIIb TPOTHO3Y €MOLIIif;

» [IpoBecTu TecTyBaHHs MojeNi HAa 0a3l pI3HUX TEKCTOBUX TOB1IOMJIICHB;

e 3a0e3neunTy 3pyuHuil BeO-1HTepdeic 11 KOPUCTYBadiB.

Po3pin 1. NMoB'a3aHi po6oTtn

Mu oOroBoptoeMo Tpu chepu MOB'SI3aHOI 3 IIUM POOOTH: ICHYIOUl TaKCOHOMIi
JUISl TIPEACTABJICHHS €MOIIli, KOPIyCH, 110 BUKOPUCTOBYIOTHCS JJIsl OOY/IOBH Ta
OLIIHKM CHUCTEM BUSIBICHHS eMoLii, Ta miaxonu NLP, siki MoxXyTb OyTH BUKOpPUCTaH1

JUIS peami3aiii CUCTEM BHSBJICHHS €MOII Ha OCHOBI TEKCTIB.

1.1 TakcoHoMii emoLin

Jlanamadt mr0ACHKKUX eMoIliil OyB BifoOpaxeHU KijTbKOMa Pi3HUMHU
TakcoHoMisiMu Ta miaxogamu. Exkman (Ekman and Friesen, 1971) 3anpononyBas 6
OCHOBHHUX €MOLI, 10 BUPAXKAKOTHCS YEPE3 MIMIKY B PI3HUX KYJIbTypax: paaiCTh,
CMYTOK, THIB, 3IMByBaHH, Bijpa3a 1 cTpax. Hezanexno Big miporo [LmyTank
(Plutchik, 1980) 3anpoBaauB mo1i0HY TAKCOHOMIIO, JOJABIIN 10 HET OUIKYBaHHS Ta
JOBIPY, OXapaKTepu3yBaBIlId eMollii 3a Jornomoroto cBoro "Koneca emorriit" (Plutchik,
1980). HemmogaBHO Oynu 3aniponOHOBaH1 OUIBIN I€Tai30BaHl TAKCOHOMIT €MOIIIH, K1
OXOILTIOIOTH BUCOKOPO3MIipHI 3B's3ku 710 600 pi3HUX eMOIIiH, KJIacTepu3yrodu
KOHIIETIIIi eMOIIi} 3a IOMOMOTOI0 MeTOA1B MammuHHOro HaBdaHHs (Cowen et al.,
2019). i TakcoHOMIT TOKa3yIOTh OaraTorpaHHy NPUPOAY €MOLIN y pI3HUX KYJIbTypax

y Bokai (Cowen et al., 2018), my3uiii (Cowen et al., 2020) a6o mimiii (Cowen and



Keltner, 2019). OkpiMm mux JUCKPETHUX KaTeTOPU3aIliil, 1HII MO, TaKi sIK
a(eKTUBHO-IIMPKYMILIEKCHA Moiesb emortiit (Pyccemn, 2003), po3misgaioTs emMorii
SK TIPOMOPIIi Y TPhOX BUMIpAX, a HE SIK IUCKPETHI Kareropii: BaneHTHICTB
(MO3UTHBHA Y1 HETAaTUBHA), aKTUBAIlisl (AKTUBHA YU MTACUBHA) Ta JOMIHYBaHHS
(ToMiHAHTHA YM MiAMOPsAKOBaHAa). HapemiTi, HeBenuKa KUIbKICTh POOIT PO3IIUPIOE 1T
TaKCOHOMIi, 00 BKJIFOUUTH MEPCIEKTURY BIAMPABHUKIB 1 OICP>KyBadiB €MOIIIHOT
xomyHikaiii (Ptaszyn- ski et al., 2009; Mohammad and Turney, 2013; Buechel and
Hahn, 2017b,a).

VY 11 po6OTI MM 30CepeKYEMOCS Ha KaTeropiaJIbHUX MiAX0/1ax 1 HEeloIaBHIX
EMOIIIHUX TAKCOHOMISIX, 1110 OXOIUTIOIOTh OaraTuii CIeKTp eMOIIiN 3 TOUKH 30py

BIJITPaBHUKIB 1 OJIEP>KyBayiB.

1.2 TekcTOBI KOpnycu anst BUSIBJIEHHS eMouin

Jlist moOy10BM CUCTEM BUSBIICHHS €MOLIN (paxiBIsIM NOTPIOHI TEKCTOBI AaHi,
10 MICTATh €MOITIHHI 03HaKku. PanHi poboTtu, Taki sik SentiStrength (Thelwall Ta iH.,
2010) ta ANEW (Nielsen, 2011), BUKOPUCTOBYBaJIH JICKCHUHI acOIlallii /ISl aHATI3Y
€MOIIi}i, BU3BHAYAIOUH, YU € TEKCT MO3UTUBHUM, HETATUBHUM 200 HETaTUBHUM, 1 B AKIH
Mipi. JIeKCHYHI MIIX0AU MOXKHA BUKOPUCTOBYBAaTH B CUCTEMAX, 10 0a3yl0ThCs Ha
mpaBujax, Je CIoBa
I0THCS 3 CUTHAJIOM HAacTporo abo emortii. CkiiaaHl MOJIENl Ha OCHOBI MPaBUJI, TaKl K
VADER (Hutto and Gilbert, 2014), mokyiaaloTbCs HA aHOTOBaH1 JIFOUHOIO
CEHTUMEHTH CJiB, @ TAKOX CJICHT, MOAM(IKaTOPH, HATOJIOC a00 MyHKTyaIlito. [Hi
migxonu BuXoAsaTh 3a Mexi mossspaocTi: LIWC (Tauschik and Pennebaker, 2010)
MPE/ICTaBUIIM MapKOBaH1 CIIOBHUKH, SIK1 31CTaBJISIOThH CJIOBA 3 IXHHOIO €MOIIIMHICTIO Ta
HMOBIpHICTIO nosipHOCTI. AHanoriyHo, EmoLex (Mohammad Ta 1H., 2013) cTBOpHB
Ha OCHOBI KpayJICOPCUHTY JIEKCUKOH acoliailiil "cioBo-eMonis", sskuid kiacudikye
CJIOBA 3 TOYKH 30PY MOYYTTIB Ta €EMOI[INA BIAMOBIIHO A0 TakcoHoMil [TmyTunka.

[HImIM TiaXi moasrae B TOMY, OO pO3TIISIIATH BUSBICHHS €MOITIN K

npo0iieMy KepOBaHOTO HaBYaHHS, 3 KOPITyCaMU, IO BKJIFOUAIOTh €MOLIIHHY



iH(DOopMaIlito, K1 BIAPI3HAIOTHCS 32 PO3MIPOM, OOCATOM 1 MIIXOIOM 10 MapKyBaHHS
(Bostan and Klinger, 2018). Ilepuri vabopu nanux, Taki sk Affective Text (Strap-
parava and Mihalcea, 2007), Oynu HeBenukumu: 1250 3aroyioBKiB, MapKOBaHUX 3a
BaJICHTHICTIO Ta eMouisiMu Exmana. 11100 3MeHmuTH 3ycumis 31 300py 1aHHX, Y
JESTKUX Po0O0TaxX JOCHIKYBAIUCSI KOPITYCH, BUIOOYTI 3 Oaratux Ha emoirii
CepeoBUII, TAKUX SK COIliajbHI Mepexi. Hanpuknan, HaOlp 1aHUX Mpo eMOITli
Crowdflower (Crowd- flower, 2016) mictuth 40 TUC. TBITIB, SIKI pO3KPHBAIOTH EMOIII1
Exmana: enty3ia3m, Becemnollli, HCHaBUCTh, HEM- TpaJib, JIIOOOB, HY/IbI'a, MOJETIICHHS
Ta opoxHeya. AnanoriuHo, EmoNet (Abdul-Mageed and Ungar, 2017) 3acTtocyBainu
JTUCTAHIIHE CIIOCTEPEKEHHSI, MAPKYIOUH TBITH 3a JOIOMOTOI0 XEII-TET1B Cepe/]
"kin" y "Koneci [InyTtunka". Hapemuiri, napanenbHo 3 Halow podororo, Manko Ta iH.
(2021) BukopucToBYBaJI JaH1 Vent po 0OMEXEHY KUIbKICTh EMOIIMHUX KaT-eropii,
10 TIEPETUHAIOTHCSA 3 eMOoIisIMU ExMaHa, 1 JIUIIITH BUCHOBKY, 1110
CaMOKOHTPOJIbOBaHI MITKM Vent BKa3ylOTh Ha €EMOIIHUHN 3MICT, BUPAKEHUHN Y TEKCTI,
HIATPUMYIOUHN O1IBIN AeTaTbHUN aHAI3 BUPAKEHHS €MOITIH.

Sxio po3mi3HaBaHHS eMOLIN PO3IIISIIATH SIK 3a7a4y HaBYaHHs, TO Habopu
JaHUX € KOMIIPOMICOM MK PO3MIPOM 1 AKICTIO. AHOTOBaH1 JIIOAUHOIO HAOOpHU TaHUX
OXOILUTIOIOTH THCSY1 3pa3KiB, 4YaCTO OPIEHTOBAHI HA HEBEJIMKY KIJIBKICTh €MOIIIH, SIK,
Hanpukiag, SocialNLP 2019 EmotionX chal- lenge a6o Crowdflower (Strapparava
and Mihalcea, 2007; Crowdflower, 2016; Shmueli and Ku, 2019). Taki miaxoau, sik
EmoNet (Abdul-Mageed and Un- gar, 2017), MOXyTh BKJIIO9AaTH MITLHOHU 3pa3KiB,
310paHuX 13 COIlaIbHUX MEPEXK 3 BUKOPUCTAHHSIM JUCTAHIIIHHO KOHTPOJIbOBAHUX
MITOK, 110 JI03BOJISIE CTBOPIOBATH O1IbIIT HAOOPH TaHMX HA MOMEHT MyOITiKaIii.
Opnak Habopu JaHUX, 310paHi 3 COLIATBHUX MEPEK, MOKYTh OyTH MPUBATHUMH,
OCKUIbKU NMPAMUI OOMIH JaHUMHU 4aCTO 3a00pPOHEHUH, @ KOHTEHT PETYJISIPHO
BHUJIAJIIETHCS, 10 0OMEXY€E BIITBOPIOBAHICTh. /[[0TOBHEHHS
2561

Kpim Toro, sipauku, CTBOPEHI LUISTXOM JIUCTAHILIMHOTO CIIOCTEPEKEHHS 3a
JIOTIOMOTOI0 X€IIITET1B, MOXKYTh HE BIAMOBIATH TOMY, SIK JIFOJIU 3a3BHYAM

CIPUHMAIOTh a00 BUPaXKalOTh €MOIIii B pi3HUX cdepax.



Harmma po6ora cripssMoBaHa Ha YCYHEHHS [IUX HEIOMIKIB IUISIXOM aHAIi3y JBOX
HaWOIIBIINX HAOOPIB JAaHUX €MOIliH, aHOTOBaHUX JItonuHOW, GoEmotions 1 Vent,
JOPYTHi 3 IKUX MICTUTh 33 MUIbHOHU MOBIJOMJIEHb, aHOTOBAaHUX Ha 705 eMomii
iXHIMU aBTOpaMH B COIlalibHIN Mepexki. Mu onucyemo 11i 1Ba Kopiycu B posainax 4.1

Ta 4.2.

1.3 Mopaeni BuasneHHs emouin NLP

[Tigxomu 10 BUSBICHHS €MOIIiN 9acTO YCKIAHIOIOTHCS TPYIHOIIIAMHU
BHJTYYCHHS €MOIIIMHUX CUTHAIIB 3 HEBEJUKUX KOJICKIIN MapKkoBaHUX daHUX (Al-
swaidan and Menai, 2020; Acheampong et al., 2020), BUKOPUCTOBYIOUHU K
1H)KEHEepHI1, Tak 1 HepoHH1 Mojei. [{eski Mojen Ha OCHOBI 03HAK BBOJSATH €MOIIIHHI
MPIOPUTETH, BUKOPUCTOBYIOUH acoliiallii "cioBo-eMolis" sk 03HaKU JJIst
KOHTpOJIbOBaHUX Kiacu@ikaropiB (Mo- hammad ta in., 2013). [ami migxoau
BUKOPHUCTOBYIOTh CTATUCTUYHI METOJU, Taki sk Bag-of-Words, ans npeacrasnenss
JOKYMEHTIB, IMOKJIaJIat04YH 3yCHIIIS 3 BUBUCHHS EMOIIIMHUX acoIiarliii Ha MOJICIb
(Silva et al., 2014).

Hemomasuo 6inbIri HAOOpH JaHUX JO3BOJIMIN HABYMTH HEHPOHHI MO, K1
IepeBepIyIOTh CBOi TpaauiiitHi ananoru. Hampukian, EmoNet 316paB 1,6 minbiioHa
TBITIB 1 HABUMB Ha ITUX JaHuX Mojeni Ha ocHoBl IIIHM (Abdul-Mageed and Ungar,
2017). Iicns Buxony BERT (De- vlin et al., 2019) 3'sBusiocst 6araro HoBux pooOirT,
MPUCBIYCHUX TOYHOMY HAJIAIITYBAHHIO MOJee-TpancopmepiB AJI1 HABYaHHS Ha
OCHOBI JehIIUTHUX JaHUX TIpo eMoIlli. Hampukmnaza, Halikpaiili Mojielli Ha KOHKYpCl
SocialNLP 2019 Emo- tionX Challenge (Shmueli and Ku, 2019) nepesepimiu
HalKpally MonepenHio icHyrouy Moaenb Ha 19% y mikpo-F1. V npomy Hanpsmky
GoEmotions npeacraBuiu goonpanboBanuii 6azoBuit kinacudikatop BERT 3
nekitbkoMa MiTkamu 3 46% makpo-F1 mis 28 moxnmuBux Mitok (Demszky et al.,
2020). Bulip MonmentoBaHHS 4acTo 3aJI€KaB BiJl HASIBHOCTI JIaHUX: MIAXOIU Ha OCHOBI
npaBui (Hutto and Gilbert, 2014; Tauschik and Pennebaker, 2010) ta nekcuuHi
niaxoau (Mo- hammad et al., 2013), konu HaB4aIbHI AaH1 OyJIM 3aHAJTO P1IKICHUMU

JUTst pillieHb Ha ocHOB1 ML, HEeHepoHH1 METOM B Mipy MaciTaOyBaHHS HaOOpPiB



nanux (Silva et al., 2014), a ocTaHHIM YacoM - MOTNEPEHHO HABYEH1 HEHPOHHI MOJIEII
Ta TpaHC(HOPMOBaHI apXiTeKTypHu. BunaTHi pe3ynbraTd TOHKO HaJIalTOBAaHUX
TpaHC(OPMATOPIB CTAIH PYLIIHHOIO CUIIOK OUIBIIOCTI HEN[OJABHIX POOIT, 30KpeMa
SocialNLP 2019 Emo- tionX challenge (Shmueli and Ku, 2019), GoEmo- tions
(Demszky et al., 2020), a TakoX BUSBICHHS €MOIIIi

Ta OeHYMapKH JJIs aHami3y HacTpoiB (Acheampong Ta iH., 2021).

Ha uiii criiibH1A OCHOBI MU JJOCIIIJIKYEMO MPOCTI 0a30B1 JIiHIT HA OCHOBI
Transformer, B axux mu BukopuctoByemo BERT sk map npencrabieHHs Ta
BKJIFOUAEMO TTOJIETIIIEH] MOJIETi TOBEPX KOHTEKCTyali30BaHUX BOYJOBYBaHb,
nepesepirytoun nomnepenni 6azosi JiHii BERT na mikpo- F1 na 11,8%. Onnak mu
TaKO’X BUBYAEMO HEHPOHHI Ta HE-TpaHC(HOPMATOPHI METO/IH, SIK1 3aJIMILIAI0THCS
NOMYJISIPHUMHU B TPOMUCIIOBOCTI. Harl BHECOK OXOIUTIOE Pi3HI MIIXOAU HA BEJIUKUX
HaOoOpax JIaHUX TPO €MOIIil 3 BETMKUMH MPOCTOPAMH MITOK 1 58 trc. / 9,75 muH
TEKCTIB-3pa3KiB. 3aMiCTh TOTO, 11100 BY3bKO MOPIBHIOBATH Bapiallli KOHKPETHUX
apXiTEKTyp, HAIPUKIIa/1, TOHKO HaJIaIllITOBYBaTH TpaHC(POPMAHTHI MOBHI MOJIENi, MU
MPaIoEMO 3 PI3HOMAHITHUMU BIJIOMUMH METOJIaMH, 11100 JOMOMOITH MIPaKTUKaM
BUOpATH MiIX11 JO MOJIEITIOBAHHS 3 TOUKH 30pYy MPOTrHOCTUYHOI €(DeKTUBHOCTI Ta

CKJIQJTHOCTI MOJIEITI.

Po3pain 2. BusiBneHHs eMoLin Yy TEKCTi

@parMeHT TEKCTY MOXKE MaTH KiJIbKa acOI[IHOBAaHUX €MOLIIN y BUMAIKax
HEOJTHO3HAYHOCTI a00 MPY BUPAKEHH] KUTHKOX MOYYTTIB OJJHOYACHO, SIK TTIOKa3aHO B
Tabmumi 1. Takum YUHOM, MU PO3IIIAIAEMO TPOOJIEMY SIK MOXKJIMBICTh 3aCTOCYBaHHS

JEKUTBKOX MPaBUIBHUX SIPIUKIB 10 IEBHOTO (hparMeHTa.



Text Emotion

Wow. I just read the synopsis,
and thats really what happens.

What do you think? If you look
at my question above? Last Confusion
thing I should do is to say sorry?

Surprise

And then everyone clapped Joy,
and cheered. Admiration

Tabnuysa 1: Ilosnaueni napu mexcm-emoyis
3 Habopy danux GoEmo- tions. Y
MpemvbomMy NPUKIaoi NOKA3aHo NPUKIAO i3
KIIbKOMA eMOYIUHUMU Acoyiayisimul.

2.1 BusHauyeHHs 3aBpaHHSA

CdopmymroeMo 3a1aqy po3Imi3HaBaHHS €MOIIIH K 3a7ady Kiacudikarii 3a 6ararbMa
MiTKamMu. 3a BXigHUM TekcToM s € U * Ta Habopom N eMoIriif, Hailla 3aa4a moJisirae
y cTBOpeHH1 (HaByaHH1) QyHKIT ¢ : U* 7— PN, sika BimoOpaxkae s y He3aaexH1
WMOBIPHOCTI I KOKHOT emoItii y1, y2, ..., yN . Po3rmisa BUSBICHHS eMOLIiH sIK
3a/1a4i 3 JACKIJIbKOMa MITKaMH JI03BOJISIE HAM 3aCTOCYBATH Ty camy apXiTeKTypy 110
OararokiacoBux HabopiB nanux. Lle Takoxk 103BOJIsIE BpaxyBaTH aMILTITYly HaBITh Y

Habopax JaHUX, A€ OYIKY€EThCS JIMIIE OJNH BUXITHUM Kilac, HApHUKaz, vent.

Po3pin 3. EKkcnepyumeHTanbHU au3anH

TyT Mmu kopoTtko onucyemo Habopu nanux GoEmotions ta Vent, Hamr
0araroMiTOKOBUM €TaJIOHHUM THU3aiiH Kiacu(ikallii, a TaKoX MiIX0AH 10
IPE/ICTaBJICHHS Ta MOJIEIIOBAHHS, SIKI CIYTYIOTh OyJlIBEIbHUMH OJIOKaMHM JIJISl HAIIMX
JETEKTOPIB eMOLi. MU BKIIOYMIN JeTalIbHY 1HPOPMAIIIIO PO eKCTIEPUMEHTAIbHUAN
JIM3aiiH, TinepnapaMeTpu, J0AaTKOBI Pe3yabTaTh Ta aHali3 nanux y JlomaTkosi

MaTepiajiu.



e

Admiration
Approval
Gratitude
Annoyance
Amusement
Curiosity | S—
Disapproval
Love
Optimism
Anger

Joy
Confusion |

Sadness

Disappointment
Realization

Caring
Surprise
Excitement
Disgust
Desire
Fear
Remorse
Embarrassment
Nervousness Positive
Relief B Ambiguous
Pride i
Negative
Grief
102 10° 10*

Number of Comments

Pucynox 1: Yacmoma mimox GoEmotions ma mpu
kameeopii 6 (Demszky et al., 2020): [lozumusHi,
Heoonosznauni ma HecamusHi.

3.1 GoEmotions

Ha6ip nanux GoEmotions (Demszky et al., 2020) mictuts 58 009 TekcTOBUX

dbparmenTiB, 310paHuX 3 aHINIOMOBHUX kKoMeHTapiB Reddit. [I{onalimeniie 3 ekceptu
BIJIHECIIA KOKEH (DparMeHT JI0 KIJIbKOX €MOIIii 3 27 KaTeropiii emMoliil mioc
HEUTpalbHa KaTeropis, 3aUIIUBIIN JTUIIEe (PParMeHTH, B SIKUX 2+ €KCIEPTIB
HOTOAMIIUCS 3 OJHUM a00 KulbKoMa sipnukamu. Ha pucynky 1 nmokasaHo yactory Ta
TUIH KOKHOT eMOI1ii B Habopi JaHux. ExcriepTiB mpocuiin mo3HayaTu KOMEHTap1 K
"HelTpanbH1", AKII0 BOHM HE MOIIM YITKO BU3HAUYUTH €MOLI0 10 KomeHTaps. Habip

JAaHUX CYIPOBOIKYETHCS MOTY>KHUM 0a3oBuM kiacudikaropom BERT, moOynoBannm
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Ha ocHoBl BERT-6a3u (Devlin et al., 2019), sikuii mporHo3ye 28 emoliiif Ha 0CHOBI
KOHTEKCTYaJIbHOTO BOYJOBYBaHHS OCTaHHBOI JIekceMu, nocsraroun 0,46 makpo-F1 i

0,51 mikpo-F1 Ganis.

3.2 Vent

Ha6ip nanux Vent (Lykousas et al., 2019) mictuts nonas 33 minbiioHu
KOMEHTapIB 13 COITlaJIbHOI MEPEeKi Ta MOOUTBHOTO JIOATKY /10 HEl, IepeBaKHO
aHmiiicekoro MoBoro. KoskeH komeHTap ado "BeHT" € caMOKOMEHTapeM aBTopa, SIKUi
MU OyzieMo Ha3uBaTu "BEHT', BIAMOBIIHO 0 HOro eMouiiHoro crany. EmMomii
CTPYKTYypOBaHi Ha 63 kareropii, 1o oxXormoTs 704 emorrii.

Ha Bigminy Binx GoEmotions, 1e koMeHTapi o3Ha4YeH1 eMoIisaMuy "auTada’, ski
aHOTATOPH BUBOJIATH 3 TEKCTY, Vent - 11e Halip JaHUX eMOIlii "aBTopa" - KOKeH
KOMEHTap Vent Mo3HaYeHUH OJHIEIO Cy0'€KTUBHOIO €MOLIIITHOIO MITKOIO, Ha/IaHOIO
fioro aBropoM. HabGip manux HamaeTbes K €, 3 MIHIMAITBHOIO TTOTIEPETHBOIO
00poOKOI0, aHOHIMI3YI0UH MOcHIaHHs Ha kopuctyBadiB Ta URL-aapecu. s
HOpMaTi3allii KopIycy Mu () BUAATUIN CTHIICTUYHI BUAUICHHS, TaKi sSIK KypcuB, (0)
YCYHYJIH 3aiiBl TpoOLUIX Ta (B) MPUB'I3a/IM MOCUIaHHS Ha KopucTyBauiB Ta URL-
ajJipecu A0 CHerialbHUX (PikCOBaHUX TOKEH1B. OCKIIbKU JOBXKUHA Vents
HEOJTHOPI/IHA, MU OOMEKYEMO TOBKHHY KOMEHTapiB /1ama3oHoM BiJl 3 10 32 jekcem
(75-1 mpotieHTHIIBb). MU 00MEXKy€eEMOCS KaTerOpisiMH, SIKI MICTATh IPUHANMHI OJTHY
BaJIIAHY €MOILI10, Ta ITHOPYEMO €MOII1i, TO3HAYEHI SIK BIJIKIJIFOYEHI, SIK1 HE
BUKOPHUCTOBYIOThLCSI TPUHANMHI pa3 Ha MICAIb a00 3HAUYCHHS SIKUX € HEOTHO3HAYHUM,
HaANPUKIIA, Ti, IO MICTATh eMo/31 Ha KiTanT "Mushy". BindinsrpoBani nani

MICTATh 9,75 MITH KOMEHTapiB 3 88 eMoIlIsIMH, SK1 3rPyIIOBaHi B 9 KaTeropii.

3.3 Po3po6ka 6aratoenieMeHTHOro 6eH4YMapKy

Mu po3po0isieMo 3araibHy apXiTEKTYpy, SKa T03BOJISIE HAM HABUYATH,

OIIIHIOBATH 1, 32 OaKaHHM, TIepeaBaTH Hallll MOJIEIIi, 1 BUKOPUCTOBYEMO JIUIIIE Ti
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METOJTH, sIKI MOXKYTh OyTH 3aCTOCOBaH1 B TOTOKOBOMY MiHI-TTAKeTHOMY pexkumi. Harr
M1IX17] CKIIQA€ThCS 3 TPhOX KOMIIOHEHTIB, MOKa3aHMUX SIK MOCI1IOBHI KPOKH Ha

Pucynky 2.

Emotion Dataset

l

Data Prep. Pipeline
(Dataset-specific)

Raw V w:)tions

Text Feature

Label Encoder

Extractor . .
(BoW, TF-IDF, (M”'t",c;f;f)’ multi-
FastText, BERT)

Minibatch Learner
(Naive Bayes,
Logistic Regression,
GBDT, DNN, Bi-
LSTM)

!

Emotion Detector

PrncyHok 2: BucokopisHeBa apxiTektypa. M
peanizyBasn OeKisibka MoayiB oas npo3oporo
BMKOHAHHS PiHMX KOMBiHaLn NpeacTaBNeHHs TEKCTY
Ta a/ITOPUTMIB HaBYaHHS. BapiaHTu B Oy»xKax
OeTasIbHO OMUCYIOTh aslbTEPHATUBHI peaJtizauyi,
OOCTYIMHI HA KOXKHOMY KpPOLLi TECTY.

Mu peaitizyeMo JBa CTaTUCTHYHI Ta JBa I1IX0AH 10 BOYJOBYBaHHS IIPEICTABICHHS Y
MO€ETHAHHI 3 M'IThbMa PI3HUMHU aJITOPUTMAMU HaBYaHHS. {151 CTaTHCTUYHOTO
peACTaBIECHHS MU BUKOpUCTOBYeMO Mojei Bag-of-Words Ta TF-IDF, napuanHst

HaiBHOrO baiieca, morictuyHoi perpecii Ta 301IbIIYBaHUX BUITAIKOBUX JIICIB. J[71s1
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HelipoHHUX LM-1ipeicTaBieHb MU OIIHIOEMO JIMIIIE TIOTIEPEIHHO HAaBUCHI aHTIIHCHKI

MOJIeJI1, TOCTIHKYIOUH MPEICTABICHHS Ha PIBHI CJIIB 32 JIOMTOMOTOIO

FastText Ta koHTeKCTyal130BaH1 MpeAcTaBieHHs 3a qonomororo BERT 3 ToHkuMm

HaJIaITYBAHHAM.

Input

Language Model

(Fine-tuned if possible) Encode :  Pool  :  Output

Today

was

great

day!

> E[
> E,

Language
Model
(FastText,

BERT, N
) » Ei

> E[

Input

(a) Pooled DNN Architecture.

Language Model

(Fine-tuned if possible) Ensode Pool Output

Today

was

great

day!

Language -
Model >
(FastText,
BERT
) > E

(b) Bi-LSTM Architecture.

Maunwonok 3. /{emoHcmpayia HeupoOHHUX apXimeKmyp y
mecmi. BERT mouno narawmosano, a FastText — ni

uepe3 0OMeNeHHA peani3ayil

Sx moneni ayia HelipoHHUX LM-300pakeHb MU pO3pOOMIIH JIB1 MPOCTI HEHPOHHI

apXITEKTYypH, SKi OTPUMYIOTh MOCTiJOBHOCTI BOYJJOBYBaHHS Ha BXO/1 Ta 00'€ THYIOTh

BUXIJIH1 OJIOKH JUIsl CTBOPEHHS CBOiX BHXO/IIB, SIK ITOKa3aHO Ha PHCYyHKYy 3.
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Mu peanizyemo 3aaqy kiacudikaiii 3a KiTbKkoMa MITKaMH, MiHIMI3YIOUH CEPETHIO
BTpaTy OlHAapHOI nepexpecHoi eHTpomnii 1y N IUJTbOBUX €MOIIii.

1. (Pooled) Deep Neural Network. Mu 3actocoByemo I[ITHM no koxxHOTO
BOYZIOBAaHOTO TOKEHY HE3aJIC)KHO Ta MapasesbHo.

2. (B1)-LSTM. Mu 3actocoByemo ctekoBi (Bi1)-LSTM, sKi crio>KuBarOTh

BOY/IOBaHY IOCIIIIOBHICTB MTOCIIIOBHO OJIMH 34 OJTHUM.

Po3pin 4. Pe3synbTatn eKCNnepuMeHTy

VY 11poMy po3isii MU BUBYAEMO PE3YJIBTATH HAIIOTO OEHUMAPKY, OIIHIOEMO
MOBEIIHKY HaBUCHHUX MOJIEJICH Ta aHaJI13yeMO BIIMIHHOCTI MK €MOITISIMH aBTOpa Ta

guTaya Ha Vent.

4.1 OuiHKa eTasNIOHHUX NOKAa3HUKIB eMoLin

CnoyaTKy MU OIIIHIOEMO METOJI BUSIBJICHHS €MOIIiH, K1 MU TIPEACTAaBUIIU B
nipo3aii 4.3. Mu 3ocepeinMocs Ha YOTUPhOX METpUKax Kiacugikarii 3
nekutbkoma miTkamu: Makpo F1, mikpo F1 Ta Mikpo ycepeaHeHi TOUHICTb 1
npurajayBaHHs. My BUKOPHCTOBYEMO OPHUTIHANIbHI pO3OUTTS 3 HA0OPIB JaHUX PYXY
GoE, Toxi sik 11 HaBYaHHS, BajIiallli Ta TECTyBaHHSA MU po30uBaeMo aaHi Vent Ha
80/ 10/ 10 po3butTs, BopsiAKOBaH1 3a yacoM Imyomikalii. Hair anani3 onucano
OKPEMO JIJIs1 KOXKHOTO Ha0opy manux, a Tabmuirs 2 1 Tabnuis 3 MicTATh pe3yabTaTu
st GoEmotions 1 Vent BiNOBIIHO, TPUYOMY MOJIEII 3 HAWKPAIIIMMU TTOKa3HUKAMHU

BUJIIJICHO KUPHUM HIpUPTOM.
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Repr. Model M-F1 m-F]

N. Bayes 0.34 0.46
BoW Log. Reg. 0.45 0.53
R. Forest 0.45 0.52

N. Bayes 0.33 0.44
TF-IDF Log. Reg. 0.47 0.53
R. Forest 0.45 0.52

DNN Pool 0.42 0.49
Bi-LSTM 0.44 0.54

Baseline® 0.46 0.51
BERT DNN Pool 0.48 0.55
Bi-LSTM 0.47 0.57

“"Results as reported by (Demszky et

FT

Tabauya 2: Pezyabmamu GoEmotions. Y ci
cmarnoapmui 3navenua < 0,01.

BERT-nipencraBieHHs IepeBEpIIyIOTh BC1 1HII KOH(DIrypaiii B 000X Habopax JTaHUX.
Kpim Toro, Harli pe3yapTaTu MOKa3yoTh, 110 JOTICTUYHI PeTrpecii mepeBepIyoTh
HaiBH1 Oali€CIBChKI Ta IHKPEMEHTHI BUIIAKOBI JIICH Ha KOHDIryparisx 3
BukopuctanHsam Bag-of-Words a6o TF-IDF. Ha GoEmotions Ham HaiBuIuii
nokasHuk Mikpo-F1 ctanoButs 0,57, Toai sik Ha Vent HaiBUIIUMi MMOKa3HUK MiKpo-F 1
cranoBuTh 0,21.

Harmmni pesynsratn Ha GoEmotions nepeBepiytoTh onepeHi BUCOKi 0a30Bi
noka3sHukH 3 BukopuctanHsiM BERT, 30inbmryroun makpo-F1 3 0,46 no 0,47 1 mikpo-
F130,51 no 0,57. Ilo3uTHBHI pe3yiabTaTy CB1YaTh NPO Te€, IO HALI MIAX1A 10
po3po0KH OeHIMapKy OyB TOPEUYHUM IS JOCATHEHHS HAAIHOTO MOPIBHSIHHS MIX

HEUPOHHUMH Ta HE-HEUPOHHUMHU METOJAMMU.
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Repr. Model M-F1 m-F1 Pre Rec
- Random 0.02 0.04 0.02 0.69

N.Bayes 0.13 0.15 0.12 0.23
BoW Log. Reg. 0.13 0.15 0.12 0.20
R. Forest 0.11 0.13 0.12 0.18

N.Bayes 0.14 0.16 0.13 0.21
TF-IDF Log. Reg. 0.14 0.16 0.14 0.21
R. Forest 0.11 0.13 0.12 0.19

DNN Pool 0.08 0.10 0.08 0.30
Bi-LSTM 0.08 0.11 0.08 0.21

DNN Pool 0.17 0.19 0.16 0.24
Bi-LSTM 0.19 0.21 0.19 0.26

FT

BERT

Tabsms 3: Pe3yibtatvi BeHTU/IIOBaHHS. Bei
stddevs < 0.01, okpim mogesien Fast- Text.
Random - e 6a3oBu KiacugikaTop, K
BUBOANTBL BUNaaKoBYy OUIHKY BiA O 4o 1 ass
KOXXHOIo hparmeHTa 1a MiTKu.

MOoXTMBUM TTOSICHEHHSM T IBUIIEHHS MTPOAYKTUBHOCTI HAIITMX MOJIEJICH TTOPIBHSIHO 3
6a3oBoto miHiero (Demszky et al., 2020) € Te, o Ham miaxix 00'€eIHY€E KOXHY
JIEKCEMY Y BXIJTHUX JTaHWUX, TOA1 sIK 0a30Ba JIiHIS BUKOPUCTOBYE KOHTEKCTHE
BOY/IOBYBaHHS OCTaHHBOI JIEKCEMH B peUeHHS 1A ii nepeadadeHHs. Mu
CIIOCTEPIraéEMo HE3HAYHE MOKPAIEHHS CTATUCTUYHUX METOIIB IIOPIBHSHO 3 0a30BOIO
JHIEI0, 1110 MOXKe OyTH MOB'SI3aHO 3 TUM, 10 eMOIliiHA 1HpOpMAaIlis 3/1€0UTbIIOr0
KOJyEThCS HAa PIBHI CIIiB.

Ha Vent mu 6aunmo, o monens BERT 3 06'eqnanumu Bi-LSTM mapamu
3HAYHO NepeBepinye iHII Metoau. Y nopiBHsHHI 3 GoEmotions, He-BERT moneni
MPaIloI0Th 3HAYHO Tipiie, Hixk Mojieni Ha ocHOBI BERT. MoxinuBuM NosICHEHHSIM
IIHOTO € 3aITYMJICHUH XapaKTep BEHT-aHOTOBAHOTO TEKCTY 3 MOCTIB Y COIiaIbHUX
Mepexax, BUOIp eMOIliH y SKUX 1HO1 MOXKe OyTH JTOBUIBHUM, a TaKOX ITiABUIIIEHA

3aBaJUTMBICTH 88 MITOK emoIliil y Vent nmopiBHsHO 3 28 mimeHsmMu B GoEmotions.
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Actual vs Predicted Category Matrix KO.HH MU BapiIOEMO ‘iaCTKy BC1€1

Predicted categories for comments under the grven label

HaBYaJIbHOI BUOIPKH, sIKa

. 05 BUKOPHUCTOBYETHCS JIJIT HABYaHHS, MU

. 0aumMo, IO CTaTUCTUYHI MOJEITI
npaitroroTh ommkue 10 BERT, ko €

03 MEHIIIA KIIBKICTh JaHUX. MOXKIIMBUM

MOSICHEHHSIM TaKO1 MOBEIIHKHA MOXKE

Userprovided category labels

OyTH HaIll MIIX1] 10 MPOEKTYBaHHS, a

°1  came, BBEJCHHS IIapiB MOBEPX

BERT, sx1 cioB11bHIOIOTH 3015KHICTD,

PucyHok 4: HopmasizoBaHa matpus
MTYTaHUHY MK KATeropisiMy, LLjO BUKOHYE
MPOrHO3yBaHHS LL/ISIXOM 06 '€aHaHHS EMOLYiv
K IHAVKaTopiB KaTeropi.
SK TIOKa3aHO Ha PUCYHKY 3.

Ha nam mogus, mu BusiBiig, mo FastText cyTTeBoO BiJcTa€e BiJ CTATUCTUUHUX
Mozenel. 3okpeMa, moaens JiorictuaHoi perpecii TF-IDF 3nauno nepesepirye
FastText na Vent. Kpim Toro, moneni TF-IDF, mo BukoprucToByIOTh JTOTiCTUYHI
perpecii abo BUIIAIKOBI JIICH MMOKa3yIOTh MOAIOHI pe3ynbTaT 10 mojaeni FastText 3
BukopuctanasaM o00'eHanux Bi-LSTM na GoEmotions, He3Baxkarouu Ha BIIHOCHY
IPOCTOTY Mojienel. MOXKIIMBUM MOSICHEHHSM CIIOCTEPEXKYBAHOI PI3HUII B
npoaykTUBHOCTI MK Vent Ta GoEmotions Moke OyTH Te, 10 MONepeTHhO HABYCH1
moneni FastText He 3maTHI BIATBOPIOBATH CIICHT, IPYKAPChKI TOMUIIKH Ta CrieU(PIUHY
utst IaThopMu JIEKCUKY 3 Vent, He3Ba)KatouM Ha Te, 1[0 B OCHOBI IXHbOT MOJIEN1

JIC)KUTH N-rpaMoOBa MOJCJIb.

4.2 lepapxisa emouin y Vent

Habip nanux Vent MicTUTh OHY €MOIIi10, HaJlaHy aBTOPOM, Ha BiJAMIHY BiJl
1HIIIX HAOOpIB AaHuX, Hanpukiaaa, GoEmotions, sKi HaIaf0Th aHOTAIlll YATAYIB.

Opnak HaII MiAXiJ 3 BAKOPUCTAHHSAM JEKUTHKOX MITOK JJa€ MMOBIPHOCTI JIJIsl KOMKHOT
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€MOIIi1, 1110 MICTUTHCSA B TEKCTOBOMY TOBiIoMJIeHHI. Lle 103Bossie HaM aHani3yBaTH

CKJIQJIHY CTPYKTYPY €MOIII/, IPEe/ICTaBIEHy HAIIO MOAEILIIO 3 Vent.

3aMicTh TOTO, 11100 aHaJI3yBaTH MapHI KOPEJSIIl MK eMOIIISIMH, K II€ 3a3BUYail
poOuUThCst, MU MOOYyBaIH (HOPMaJi30BaHy) MaTPHUIIIO TuIyTaHuHu M, 1e Mi,j - e
9JacTKa CIIOCTEPEKEHb MPOTHO30BAHO1 €MOIIii j, KOJIH IMOBIJOMJICHHSI PO BEHTUJISAIIIIO
MO3HAYEHO 1-10 eMolie0. OTpuMaHa MaTpulls IUTyTAHUHU Ha PiBHI KaTeropii
MOKa3aHa Ha PUCYHKY 4 (MaTPUIlO IUTyTaHUHU Ha PiBHI eMoIliil 1uB. y JlogaTkoBUx
marepianax). Mu 6aunmo, 110 HeraTuBHi kareropii (Anger, Fear, , and
Sadness) Ta mo3uTUBHI Kateropii (Affection, Surprise, , , and

) dacrile "mIyTaTbes" BCepeArHl KOXKHOI IpyIu, HIX MIX oO0oMa

rpynamu.
Actual vs Predicted Emotion Hierarchical Clustering
ﬁ?ﬁ I l
! pe) o [Tl A
Actual vs Predicted Category Hierarchical Clustering
Anger Fear Feelings Sadness Surprise

Pucyrnox 5: Jlenopozpamu emouiii (820pi) ma kamez0piii (6HU3Y ), OMPUMAHI HA OCHOB1
HOPMANI308AHOT AKMUBAYLT OAA HAUKPAWOT MOOeAl, 3ADIKCOBAHOL eK8IBANEHMOM PIBHA eMOYIlL
Ha pucyHky 4. Koaip no3nauae kamez0piro emoyili.

Koxxen psnok marpuiii M nipeacTaBisie maTepH akTUBAIlli eMOIIiH Y HIJIbOBOMY
npocTopi. Mu npoBesu arioMepaTuBHY KJlacTepu3allito, 00 BUSIBUTH 1€papXidHy

CTPYKTYpy Takoro rnpoctopy. Ha pucyHky 5 nmokasaHo oTpumaHy JE€HAPOrpamy 3

BUKOPHUCTAHHSIM €BKJIIJIOBOT BIJICTAHI MIXK KOYKHOIO TIAPOIO PANKIB Yy M K METpUKHU
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3B'13Ky. MU TIOKa3yeMo JeHApOrpaMu Ha PiBHI €MOIIii Ta KaTeropiii, MaKCUMaabHO
00'€eTHYIOUH TTaTePHU aKTUBAIlIl MK KaTEropisiMU €MOITIH.

Mu Gaunmo, 1110 KJIaCTepU €MOIIii 3arajgoM 301raloThCsl 3 KaTeropisiMyu MO,
HE3Ba)KalOuM Ha Te, 1110 KaTeropii He BAKOPUCTOBYIOTHCS IMiJ1 Yac HaB4YaHHs. BepxHi
PiBHI i€papXii 4iTKO pO3AUISIOTH TO3UTHUBHI Ta HETAaTUBHI €MOITli, TO/ K HaCTyIHI
piBHI 3a0€3Me4yI0Th PO3YMHY 1€papXito KiacTepiB eMOllii Ha pi3HuX Ikainax. Ha
PiBHI eMOIl1id MM 0a9YMMO BUITAJIKH, KOJIM KJIACTEPH MICTATh €MOIIii, 1110 HaJIe)KaThb J0
PI3HHX KaTeropii, ajie BUSIBISIFOTHCS CEMAaHTUYHO 3HAUYIIIMMHU, HAPUKIIAT, KJIACTePH,
yTBOpeHi Jealous, Insecure, Disappointed 1 abo Kiacrep, yrBOpeHHUI )

Exhausted i Ha PucyHky 5.

4.3 EKcnepumeHTasibHa ouiHKa

Mu po3poowmn HIT-3aBnanns 3a qonomororo Amazon's Mechanic Turk (MTurk),

100 OIIHUTH MOJIETh Ta BIAMIHHOCTI MK €MOIlISIMM YhTa4a Ta aBTopa.

4.3.1 HIT Design

Mu BunaakoBuM 4riHOM BHOHpaemo 30 koMeHTapiB Vent 3 TeCTOBOI BUOIPKH
JUTSL KOOKHOI 3 88 emolliii, cTBoproroun Habip nanux 3 2640 komeHTapiB. Mu
HOpMaJIi3yeMO CHaWI-NIeTH TaK caMo, sIK onucano B po3auii 4. Kpim Toro, mu
BUKJIFOUAEMO KOMEHTapi, siKi MicTATh TepMinu vent abo nsfw (Not Safe For Work)
1100 3MEHIITUTH KUTBKICTh caMopedepeHTHOro abo HeJOPEUYHOTO KOHTEHTY, 3 IKUM
cTukaroThes untadi. Komenrtapi rpynytorsest B temarnuti rpynu (HIT) mo 10
KOMEHTapiB, 32 KOXKHOIO 3 SIKUX 3aKPIIUTIOIOTHCS S PI3HUX YUTAUiB, SIKI IPOXOIATH
IPOIICAYPY 3aTBEPIKCHHS ISl 3a0€31eUeHHS AKOCTI aHoTamii. Mu nomanu 264 HIT 1
OTpUMaiu poOoTy Bij 84 pi3HUX YKTAYIB 13 CepeAHBOIO TOUHICTIO eMoIii 11,43% 1
CepeaHbOI0 TOUHICTIO KaTteropiit 34,26%.

Ha ocHOBI uMTallbKUX aHOTALII MU pOaHaNI3yBalH Y3rOJKEHICTh MK
aHOTATOpPaMH 1 BUSIBUJIH, 110 B cepenubomy 1,81 (£ 0,88) unrauiB 3 5 ynrauis
MOTO/KYIOTHCS 3 HalYacTiIe MPUCBOEHOIO eMolriero. Ha piBHI kaTeropii Mu

BUSIBUJIU, 110 B cepeHboMy 2,95 (£ 1,03) ynTadiB moroaKyroThCs 3
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HAWUTIOMUPEHIIITUM SIPIIUKOM. MU BUSIBUIIH, 110 OUTBIIICTh YUTAY1B MOXKYTh
MOTOJTUTHUCS 3 KATETOPIEI0 EMOIIIH, aje, K MPaBUIo, HE MOTOIKYIOThCS 3
KOHKPETHUMH €MOI[IIMU B MEKax Kareropii. Mu Hagaemo 1oAaTKoBy iH(opMaliio
PO y3rOXKEHICTh YNTa4iB Mk aHoTatopaMu B po3aui E.4.2.

Monenb nepeBepIye Joei-aHOTaToOPiB (YUTAYiB) HA MiAMHOXKHUHI
dbparmMeHTiB, MoAaHUX Ha PO3Mi3HABaHHs Ha PiBHI Kareropiit - 0,395 mpotu 0,383
Mikpo-®1, BianoBigHO. UnTaul JeMOHCTPYIOTh BULLIMK piBeHb npuraayBanus (0,725
npotu 0,472), ane Huxay TounicTh (0,261 npotu 0,356). Lle ouikyBaHO, OCKITBKH MU
HE BUKOHYEMO J0AATKOBOT OCT-00p0o0KH, TOOTO PinbTpartii 1yist BUOOPY OLIBIIOCTI
MITOK, O YATAI[bKUX aHOTAIIll.

HaGip nanux Vent 3i0paHo 3 colianbHOI Mepexi 3 HEBIIOMUMU AeMorpadyHUMU
XapaKTepUCTUKAMU KOPUCTYBaviB, TOMY MITKHA €MOLIM, HaJlaH1 10NMCyBayaMH,
MOXYTb OyTH 3alllyMJICHUMH Ta/a00 ABOSKO OLIHEHUMH. TOMY MU BUKOPHUCTOBYEMO
YUTaIbKI aHOTAIIIT IS JTOCIIKEHHS MPUIaTHOCTI Vent Jisi BUBYEHHSI €MOIIiH B

maciraoi.

Task Label Predictor M-F1 m-F1
Reader 0.151 0.151

Emotion Writer  \1odel  0.181 0.181
Reader Model 0.241 0.246
Writer 0.151 0.136
Writer Reader 0.383 0.383
Model 0.395 0.395
Category

Reader Model 0.467 0.471
Writer 0.383 0.382

Tabnnuys 4: [NopiBHSHHS pe3y/IbTaTiB MpOrHO3yBaHHS MITOK
ymntada abo astopa (N = 2640) 3a 4OMOMOIrow
3arporoHoBaHoI HaMmu MoAEsI Ta IHLLOI 4OCTYNHOI
MepCreKTVBY.
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JI1s 1IbOTO MU IHBEPTYEMO 3aBJIaHHS: MM MependaqaeMo aHOTaIlii, HajgaH1
YuTauyaMu, 3a JOTIOMOT0I0 MOJIeNTl, HaBYeHOi Ha Vent. Mu Hamaraemocsi BUMIPSITH
301r Mk MOJIEJUTIO, YUTAYaMH Ta aBTOPAMHU, OILIHIOIOUH, YH BIAMOBIIA€E MOJIETb TOMY,
110 OYIKYIOTh YMTaul, OUIbIIE, HI’K OpUTIHAJIBHI MITKH Vent (TOOTO aBTOpH).

VY Tabnwui 4 mokazaHo OIiHKA Makpo- Ta Mikpo-F1 Ha piBHI eMorriii Ta
KaTeropii /I MOJIeNIi, YNTAYiB Ta aBTOPiB. Moielb MepeBepIiye YuTadiB y 3aBaHH1
nepeadayeHHs MUCbMEHHUKIB - TOOTO, KOJIM SIPJIUKHU Jal0Th MMChbMEHHUKH, a
NpeAuKTOpamMu € ado Hallla MoJieib, a00 uynuTadi - Ha 19,9% Ta 3,1% Ha eMoluiitHOMY
Ta KaTeropiitHoMy piBHsX 3a BimHocHUM Mikpo-F1 (0,181 mpotu 0,151 Ta 0,395
npotu 0,383 BianoBigHO). [[MBHO, ajle MOCIIh TAKOXK 3/1aTHA TIepeadoavaT
HEOJIHO3HAUH1 €MOI[IHHI SPJIUKU YUTAUIB JJI1 TUX CAMHUX TEKCTIB, HE3BAXKAIOUM Ha T€,
1110 BOHA He OyJia crerialbHO HaBYeHA ITbOMY 3aBJIaHHIO. 30KpEMa, MOJIENb JIOCATAE
Ha 35,9% Bumoro mikpo-F 1, Kou oO1iHIOE YUTaviB, @ HE aBTOPIB HA PiBHI €MOIIiH
(0,246 npotu 0,181), 1 Ha 19,2% Ha piBHi kareropii (0,471 npotu 0,395). B sikocTi
KOHTPOJIBHOTO €KCIIEPUMEHTY MU TaKOX MOPIBHIOEMO €MOII1i MUCbMEHHUKIB 3
€MOIIISIMU MTPAI[IBHUKIB K NPEIUKTOP EMOL1I MpaliBHUKIB. MU criocTepiraemo
Mikpo-F1 po3pus, sikuit Moxe OyTH CIpUYMHEHHUI HEPIBHOMIPHUMU YIIEPEKSHHIMHU
YUTAYiB 1010 TIEBHUX €MOIIiH, sIK1 BIUTMBAIOTh Ha MIATPUMKY KOXKHOT eMOITiil.

Hamni pesynbratu nmokasyroTh, 110 MOJIEJ1, HAaBYEH1 Ha BEJIUKINA KiJTbKOCTI
E€MOIITHUX €TUKETOK, HaJJaHNX MUCHMEHHHUKAMH B1j Vent, 31aTHI BJIOB/IIOBATH
emoliii, ikl crpuiiMaroTh ynTadl. Hama mozens qocsirae Kpamioi npofyKTHBHOCTI,
KOJIM BUMIPIOETHCSI HA YUTAYaX, a HE Ha MUCbMEHHUKAX 3 TOYKU 30py Mikpo-F1, 110
Y3TOKYETHCS 3 ICHYIOUOIO JIITEPATYPOIO PO BUSIBIICHHS €MOLIii Ha OCHOBI
nepcrnektuBu. Hanpuknaz, y nonepeaniit po6oti (Buechel and Hahn, 2017a) 6yno
BUSIBJICHO, 1110 TIEPCTICKTUBY YUTAUIB € KPANTUMH, HI)K TIEPCIICKTHBY MTUCHMEHHHUKIB, 3
TOYKH 30PY Y3TOJKEHOCTI Mi’K aHOTaTopamu 3a Mojaesutio eMoltid VAD. 1li BucHOBKH

MOXYTb IMOSCHUTH Tiepe0adyBaHy MPHUPOAY aHOTAIIM MPAI[iBHUKIB 1 HUXKY1
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MOKa3HUKH, SIKI MU CIIOCTEPIraEMO IIPH OIIHIOBaHHI €MOIII, HaTaHUX
nucbMeHHUKamu. Harnl pe3ynpratu € nepimmi, 10 BpaXxoByIOTh SIK aBTOPCHKY, Tak 1
YUTALBKY TOYKU 30pY Ha KaTeropiajibHi TAKCOHOMII y BEJIMKUX aHIIIIHCHKUX
KOpITycax, 310paHuX 13 COLIAJbHUX MEPEXK, 110, HACKUIBKM HaM BIJOMO, HE BUBYAJIOCS

B JIITEpATypi 3 pO3Mi3HABAHHS EMOITIH.

BucHoBKkH

Mu npeacTaBiIsieMO MPUHITMIIOBUN aHAIII3 METO/IIB BUSBICHHS €MOIIii Ha JBOX
HANUOUIBIINX JOCTYITHUX HAa ChOTOAHINIHIN 1eHb Habopax gaHux: GoEmotions Ta
Vent. Ham petenbauil OeHUMapk Nokasye, K HOBOASATHCS Pi3HI MOJEI1, TPUUOMY
apxitektypu Ha ocHOBI BERT He3MiHHO ocAraroTh HalKpaiol IpoAyKTUBHOCTI Ha
BCiX Habopax naHux. Mu Hagaemo B openay EmotionUl, Be6-inTepdeiic ms
JIOCHIIHUKIB, 100 BOHM MOIJIM BUBYATH HaIlll MOJEII23, a TAKOK JUIATHCS HAIIAM
KOJIOM, IHCTPYMEHTaMH, AaHOTALIIMH Ta €KCIIEPUMEHTAIbHUMU TaHUMU4.

Ha GoEmotions Hama Haile(eKTUBHIIIA MOZAEINb JIEMOHCTPYE MOKPAILIEHHS
MOPIBHSHO 3 TIOTIEpeIHbOI0 6a30Boto JdiHiero Ha 11,8% BimHocHorO Mikpo-F1. Ha
Vent My HaBUUITU MOJIENb, SIKA TIEPEBEPIIYE YATATIB Y MPOTHO3YBAHHI EMOIIiH,
HaJaHUX aBTopamu, Ha 19,9% BigHOCHOTO MiKpo-D 1. JIMBHO, aje 1151 K MOJIEIb
MOKa3ye Kpallll pe3y/IbTaTy MPHU OLIHII EMOIIMHUX SAPIUKIB, HAJJAHUX YUTA4aMu, Ha
35,9% BimnocHo Mikpo-D1, He3BakarOuM Ha Te, 1110 BOHA HE Oyina HaBYEHA [[bOMY
3aBnaHHIO. Hari pe3ynbraru mokasyroTh, 110 MOJENi, HaBdeH1 Ha Vent,
NEPEeBEPIIYIOTh YUTAYIB Yy 3aBJlaHHI MTepe0aueHHs €MOlliii, HaJJaHuX aBTOpamH,
HaBITh AKIIO MOJIEIb MIPAIIOE Kpallle Ha eMOLISX, HAJaHUX YUTauaMH, a He Ha
OpUTIHAJBHUX ICTUHHUX MITKaX, HaJaHUX KopucTyBauamu Vent (aBropamu). Lli
pE3yAbTaTH BIAKPUBAIOTH HOBI HAMTPSIMKH JTOCIIPKEHHS aBTOMAaTUYHOTO BUSIBIICHHS
€MOIIi MK YATa4YaMH Ta aBTOPaMH B JUCKPETHUX TAKCOHOMISIX €MOIIiii, a TAKOXK iX
3HAYEHHS JJI1 CUCTEeM BUsBJIEHHS emolliii. Hama poGoTa npumyckae, 10 3aBIaHHs
nepen0ayeHHs eMOLIi, K1 aBTOPU MPArHyTh BUCIOBUTH, € CKIIQIHIIINM, HIXK

BUSIBIICHHS €MOIIiH, K1 CIPUIMAIOThCS ynTadaMu. OHAK OUTBIIICT Cy9acHHUX
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JOCJIIJIPKEHB 3 PO3Mi3HABAHHS €MOIIiil B aHOTOBAHUX TEKCTaX 30CEPEIKEeHI Ha

YUTALLKAX EMOIISX.
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Honarok A /leraJii HaOopy nanux
A.1 GoEmotions

Habip nanux GoEmotions moOynoBaHuii HA OCHOBI KOMEHTapiB, BUOpaHHX 31
3panuina Reddit 3a nepion 3 2005 no 2019 pik. @parmeHTH PiABTPYIOTHCS 1JIsI TOTO,
100 (a) 3MEHIIUTH KUTbKICTh HEHOPMATHUBHOI JIEKCUKH, 00pa3IMBOTO 200
JUCKPUMIHAIIIHOTO KOHTEHTY, (0) 30eperTu MoCTIiHY TOBKUHY KOMEHTapsI MEHIIIE
30 ToKeHIB 13 cepeIHIM 3HaYeHHSIM 12 TOKEHIB Ha KOMEHTap 1 (B) 30aaHCyBaTH
HACTpPO1, EMOIIIi Ta MOMYJISIPHICTL CyOpeAiTiB. BiacHi iMeHa Ta penirii MacKyrThCs
3a IOTIOMOTOIO CIIeIiaIbHUX CUMBOJIIB, 3aMiHIOI0UH X y TekcTi Ha [NAME] i

[RELIGION] BiamoBigHo.
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# examples 58,009

# emotions 27 + neutral
# unique raters 82
# raters / example 3or5
Marked unclear 1 6%
or difficult to label e

1: 83%

2: 15%
Labels per example 3 20

4+: 2%
# examples w/ 2+ raters 54.263 (94%)

agreeing on at least 1 label
# examples w/ 3+ raters

agreeing on at least 1 label 17,763 (31%)

Tabswmus 5: SarasibHa ctatucTvika Habopy AaHmx Ta
aHoTauiv 4715 Habopy aaHx GoEmotions. B35To 3
(Demszky et al., 2020).

A.2 Vent

HaGip mannx Vent caMOKOMEHTY€EThLCSI KOpHUCTyBadaMu (aBTopamu) Vent 3a
JI0TIOMOT 010 1HTepdeiciB, Moka3aHux Ha Pucynky 6. Po3nonisn 70BKWHYA KOMEHTapiB
3a KiJIBbKICTIO TOKEHIB IMOKa3aHo Ha PucyHKy 7. Mu BHKOpHUCTaIH 32 SIK MAKCUMAJIbHY
KUIbKICTh TOKEHIB Ha OIMH Vent BIAMOBIIHO A0 75-T0 NPOLEHTWIS Y PO3MOALII

JIOBKUHHU.

A.2.1 ITpouenypa ¢iabrpamii
Mu BindinbTpyBanu HaO1p TaHUX, 100 (a) 3aTUIIUTH MICSLI 3 TOCTATHIM 00CATOM 1

(0) 3amuIIUTH JHIIE CTaOUIBHI €MOIIii, K1 3'SBISIOTHCS IIOMICSIIS, TOYUHAIOYH 3

00paHOT TOYKH.
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Ha Pucynky 8 Mu rnokasyemMo po3noisi eMOIlii y 4aci 3 TOUYKH 30py 3arajibHOi
4aCTOTH €MOIIiH 3 KOKHOT 3 9 kareropiit emortiid. Y po6orti (Lykousas et al., 2019)
aBTOPHU MOBIJOMJISIFOTh, III0 AKTUBHICTh KOPUCTYBAYiB JI0csTac mky B KBiTHI 2015

POKY, a TIOTiM TTOBUTHHO 3HIKYETHCS.

' captivates is
2 minutes ago AMAZED
Happy Friday whether you had a great week
or a not so great one you made it through the ASTONISHED
week, great job!
ha CONFLICTED

8 oLt CONFUSED
e I CURIOUS
How do | get clear skin and more confidence by
tomorrow

. — = EMBARRASSED

e 2 s INTERESTED
‘ HitsBlunt is YR SHOCKED

7 minutes agc

ouldn't it be better if physical beauty was based
:n :erso;ality? l I o SURPRISED
[ | ‘TJI:V‘SAMEvV Hau || < W
) L ®
(a) Vent Feed (b) Emotion Picker

PucyHok 6: CKpiHLLIOTY iHTepgericy nporpamu Vent,
B3sTi 3 (Lykousas et al., 2019).
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PrcyHok 7: Po3nogin goBXuH1 KOMeHTaps Y KiflbKOCTI
TOKEHIB.

Mu obupaemo ¢inbrp y nunui 2016 poky 3a ABOMa KpUTEPIIMU: MO-NIEPILIE, MU
00YMCITFOEMO KUIBKICTh BaJllTHUX BUPA3HUX €MOLIN 3 INIMHOM 4Yacy (BU3HAYEHHS
BaJIiAHOT eMoIIii TUB. B OCHOBHOMY TeKcTi). [{e mokazano Ha puc. 9 (cuns niHist). Mu
6aurmo, 1110 mics sumnHsA 2016 poky Oyio CTBOPEHO MepeBaKHY OLIBIIICTh BUPA3HUX
emorrii. [To-gpyre, mo6 oxapakTepru3yBaTu iXHIO CTA01IbHICTh, MU OOYUCITHIIH
BIJIHOCHY €HTPOIIII0 MK PO3IOALIAMHU €MOIIINA IBOX MOCHIA0BHUX MicAiiB. [le
MOKa3aHO Ha pUCYHKY 9 (4epBoHi miHii). Po3nosiiam emoririil moka3yrTh NepeTuH
(MyHKTHPHI YepBOHI JIiHIT) a00 00'eTHaHHS (CYLUIbHI YePBOHI JIIHIT) €eMOIIN y KOXKHIH
napi moCaiJOBHUX MICSIIB. Mu 6a4uMo, 1110 MICIIs HAIOTo BijcikaHHs B jaumnHi 2016
POKY 00M/IB1 KpUBI [TOKa3yOTh, 10 BIIHOCHA EHTPOMIS IPUIIMAE peryisipHi 3HAYEHHS
amxue 0,02, mo Bkazye Ha Te€, 1[0 BUKOPUCTAHHS eMOIliH € CTaOUTbHUM MTiCIIS IIbOTO

MICSIIIA.
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A.2.2 AHAJIi3 HEMPUCTOWHMX CJIIB

Ha BinMinHy Bix iHIuX po0it, Takux sk GoEmotions (Demszky
Ta iH., 2020), M1 HE BUKITIOYAEMO KOHTEHT 3 HEI[CH3YPHOIO JIEKCUKOIO MOBY 3
HaBYAJILHOTO TIporiecy. Haiie oOrpyHTyBaHHs MojIsTae B TOMY, 1110 Vent - 11e Ha0ip
JaHUX, 310paHuii 3 MOAEPOBAHO1 COLIIAIBHOI Mepexi. Y 1IbOMY CEHCl MU
MPUITYCKAEMO, 1110 MOAECPATOPH BHIAJSIOTH TOKCHYHY 200 HEMPUHHATHY MOBEIIHKY, a
TAKOX MPHUITYCKAEMO, 1110 HELIEH3YPHA JIEKCHKA € CUJIBHUM €MOI[IITHIM CUTHAJIOM,
SIKUW HEOOX1THUH U1 (ikcarlii eMOIIMHUX MOBIJOMIICHD Y MIEBHUX KaTEropisx.
Opmnak Mu 3a3Ha4aeMo, 10 GUIBTPYEMO BMICT nsfw (HeOGe3neunuii ais poooTH) i

4aC BUKOHAHHS 3aBJAaHHA 3 aHOTYBAHHS, I_HO6 HC HapaXxaTu YHUTa4iB Ha

HENPUUHATHUN BMICT.
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PrvcyHok 9: BigHOCHa eHTponis Ta KiSlbKIiCTb OKPEMUX EMOLLV
MicaLb 3a MicaueMm. BigHOCHa eHTponisa BCIX eMOL BKITKOYaE MiKK,
KOS 3'9BNATLCA HOBI eMOLT, TOAI 9K eMoLjl, LLO
NepeKprBatOTLCH, BigoOpaXKatoTb CTAbINBHICTL EMOLLIN, SAKi
36epiratoTbCs MiXK ABomMa MicauamMm. KinbKiCTb EMOLLIM 3pocTae 3
4aCOM, OCKIJIbKM HOBI eMOLT BUBIJIbHAKOTBLCS | 3aMIHIOKOTLCS
HOBVMW. MU 6a4MMO, LLIO KiNTbKICTb EMOLLIM Ta BiAHOCHI EHTPOMII
cTabinisytotbcs nicna 2016-07 pp., WO NoOKasaHO MyHKTVPOM.
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1.0
Affection

Anger
Creativity
Fear
Feelings
Happiness
Positivity
Sadness
Surprise

0.8

Emotion Density
O
(o)}

©
IS

0.2

0.0

PucyHok 8: LLinibHICTE Ha pIiBHI kKaTeropiv LLOMICSLS. KOXXeH KOJIIp
rpencTaB/isie OKpemMy emMOLlito, a Moro 3arasibHui Po3MIp - Lie
BICOTOK eMOLlii B yCiX MOBIAOM/IEHHSIX LibOro Micsus. Criodatky
LLITIbHICTE € HEPIBHOMIPHOK, AOKU KISIbKICTL eMOLi Ha rniaTto
oaartKy Ta BCIX KaTeropivi He CTaHe BU3Ha4YEHOKO.

1106 o6rpyHTYyBaTH PIlICHHS 3aJUIITUTH HETPUCTONHI TEPMIHH, MU JTOCTIKYEMO, YU
ICHYIOTh 3Ha4YH1 BIIMIHHOCTI B CTyME€H1 HEMPUCTONHOCTI JJI KOXKHOI €MOIIii Ta
kareropii. Mu BU3HauYa€MO, Y¥ € KOMEHTap HEMPUCTOMHUM, IILJIIXOM BUSIBIICHHS 763
CJIiB 3 IBOX 3arajJbHOAOCTYIHUX CIHMCKIB HEMPUCTOMHUX CIIIB 5 1 TaIMBHX CIiB 6.
My BUKJIFOYMJIM 3 HAILIOIO JOCIIIKEHHS YaCTOTHUHN aHaIi3: 3aMICTh TOTO, 1100
BpPaxOBYBATH YacCTOTY BXKMBAaHHS HEIIEH3YPHUX CIIIB, MU BUKOPUCTOBYEMO OlHapHUMN
1HJIUKATOP, SIKUM CUTHATI3YE MPO T€, YU CIIOCTEPITaEThC HEMPUCTOMHE CIIOBO 3 000X
CITUCKIB Y KOMeHTapsx Benra.

Mu cniocrepiraemo 3Ha4yHi BiaMiHHOCTI (p < 10-20, BUKOpUCTOBYIOYH OyTCTpar z-
TECTH) Y BIJICOTKaX KOMEHTAapIB, 110 MICTITh HEIICH3ypHI CJI0BA, MI’K KaTeropisiMu,

oLliHeH] 3a gornomoroto oyrcTpamy Ha 100 HezanexHux nporoHax 3 10% nabopy
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JTaHUX, BiIIOpaHUX 3a JIOMOMOTOI0 3aMiHKi. Mu BusBuiIH, mo 10% koMeHTapiB y
kareropii "I1o3uTuB" MICTATh HEIEH3YPHI CclIOBa (HAWHKYUN TTOKA3HUK), TOA1 5K
32% komeHTapiB y Kareropii "['HiB" BUKOPUCTOBYIOTh HELIEH3YPHY JIEKCUKY
(HaiiBumMil mokasHuk). Ha pucynky 10 mokasaHo KUIbKICTh (PparMeHTIB U1 KOXKHOI

€MOIIi1 Ta KaTeropii, a TaKOXK YaCTKy HEIICH3yPHUX KOMEHTApIB JIJIs1 KOXKHOI €MOIIii.

Jonarok b /In3aiiH eTaJJOHHUX NMOKA3HUKIB
B.1 Ilixxonu 10 npeacTABHULTBA

Mu peanizyeMo CTaTUCTHYHI Ta BOY/JIOBaHI penpe3enTailii. 30Kkpema, MU

BUKOPHUCTOBYEMO 4 pi3HI AJITOPUTMHU:

1. Mimmok ciiB. KoxkeH TOKyMEHT MOAA€ThCs Y BUIIISAII PO3PIIKEHOTO BEKTOPA, 1110
MICTUTb KUIBKICTB CITIB Yy HbOMY. MU 00MeXKy€eMO po3Mip CIOBHHMKA MICHs QuIbTparii
AHDIIICBKHUX CTOM-CHIB 3a fonoMoroto crucky Scikit-learn (Pedregosa ta i1., 2011),
ajie He 3aCTOCOBYIOUYH JKOJJHUX MEPETBOPEHb HA KIUTAIT cTeMMiHTy. Hamr ciioBHUK
MICTUTB JIMIII€ HAWYACTOTHIIII CJIOBA, K1 MU HAJAIITOBYEMO SIK TilleprapameTp,
nokazanuii y Tabmurii 6

2. TF-IDF. KokeH TOKyMEHT MPEJCTaBICHO y BUMIIA PO3PIIKEHOTO BEKTOPa, 110
MICTUTHh HOPMaJTIi30BaHy YacCTOTy T€pPMiHa, TIOIJICHY Ha 3BOPOTHY YaCTOTY
JOKyMeHTa. MU 3aCTOCOBYEMO Ty caMmy TOJIITUKY MTOOYJ0BH CIIOBHUKA, 110 i y Bag-
of-Words, Bkiitouaroun (pineTpalrito CTON-CiB Ta BAKOPUCTAHHS HAUYaCTOTHIIINX
CJIiB, HAJIAILITOBAHUX SK TileprapaMeTp, sIK MoKa3aHo B Tabmuii 6.

3. FastText. Mu BUKOpHCTOBY€EMO NIONIEPENHBO HABUEHY MOZENb FastText
(Bojanowski et al., 2017) qyist BOynoByBaHHS MOCTIAOBHOCTI TOKEHIB Y peueHHs. Mu
00MEXKyeMO TOBKHUHY PEUEHHS SK TireprapameTp.

4. BERT. Mu BHKOPHCTOBY€EMO TIONEPEHBO HaBUeHY aHIIilchKy Monens BERT (Devlin et al.,
2019) nns TokeHi3anli Ta BOyI0BYBaHH MOCIIIIOBHOCTI TOKEHIB y peueHHs. Ham
JIM3aiiH TO3BOJISIE TpaieHTaM nomuproBatucs, koiau BERT BukopuctoByeThes sk

BXI1JIHI JIaH1 JIJIs1 HACTYITHOI HEMPOHHOIT Mojiesi. Mu oOMeXyeMo 3arajibHy OOBXUHY
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TOKEHIB 1 MOXKJIUBICTh MOITUPEHHS TPAAIeHTIB (Hampukiia, 3amopoxyBanHs BERT)

rineprnapaMeTpamH, sik moka3zano B TaOmwili 6.

B.2 MeToau MmoaeloBaHHSA

Mu npairoeMo 3 n'iTbMa pi3HUMH CTyJE€HTaMU:

1. HaiBuuit baitec. Mu BukopuctoByemo peamizaitito Scikit-learn (Pe-

(Pe- dregosa et al., 2011) peanizariito 6araroHOMiHAJILHOTO HaiBHOTO baiieca B
pexuMi "oIuH NpOoTH permTH" s Kiacudikaiii 3 1eKIJIbKoMa MITKaMHU.

2. JlorictuuHa perpecisi. AHaJIOT14YHO, MM BUKOPUCTOBY€EMO JIOTICTUUHY PErPECit0 HA
ocHoBi SGD Bix Scikit-learn y pexxumi "ogun npotu permrtu" 11t Knacudikaiii 3a
KUTbKOMa MITKaMH.

3. [HKpeMeHTH1 BUMAIKOBI JiCM. MU BUKOPUCTOBYEMO PO3LIUPEHHS 10
KJacudikaropa BUmaakoBux JiciB Scikit-learn st iHKpeMeHTaIbHOI TOOYIOBH JIICY B
MiHI-TAKETHOMY PEXXHMi, BUKOPUCTOBYIOUM 010110TeKy incremental-trees Python (,
Garethjns). Koxxna Mini-mapTist Bupoiye ¢pikcoBaHy KITbKICTh I€pEB, 10
MaKCHUMaJIbHO1 KUIBKOCTI, JJIS BCIX MapTiil.

4. (O0'eqnani) HellpoHH1 Mepexi. Mu peanizyemo npocty apxitektypy DNN, ska
3aCTOCOBY€ETHCS J10 KOYKHOTO €MITOBAHOTO TOKEHY NapajieabHO 3 N BUXIAHUMHU
HEHPOHAaMH, CTIIILKH, CKUTBKY € KiaciB. KiHIeBuil pe3yinsrar 00UHCIIIOETHCS MIISTXOM
3acTocyBaHHs (PyHKIIT 00'€eTHAHHS CTaHIB, K TTOKA3aHO HA PUCYHKY 3a.

5. (B1)-LSTM. Mu peanizyemo crekoBy (B1)-LSTM apxiTekTypy, dKa CIOXKUBAE
BOY/I0BaHY MOCIIIJIOBHICTh y PEKUMI seq2seq, ONI[IOHAILHO 00OpOOJIsAIoUHn i B OTHOMY
HanpsIMKy. PexypeHnTHa Mepexa Qikcye 3B'3Kd MK JeKceMaMu 1 Bupooisie N
BUXIJHUX HEUPOHIB HA KOXKHY Jiekcemy. KiHieBuil pe3ynsrar 00UHCIIIOETHCS IISIXOM

3acTocyBaHHs (QyHKILIT 00'€IHAHHS 10 KOXKHOI JIEKCEMH, SIK TTOKa3aHO Ha pUCYHKY 3b.
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Category and Emotion Frequencies in Robust Vent,
with Obscene (Itomments Crossed
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PucyHok 10: EMOLINHI No3Ha4YKy Ta IXHs YacToTa ricsis iibTpalii Ha
BiAnoBiaHi emouii. NepexpelleHi TemHi 061acTi MPeacTaB/ISOTh YaCcTKy AaHOI
Karteropii, ska MICTUTb MPUHAUMHI OAVH HEMPUCTOMHMA TePMIH. KoJlbopu
roKasyrTb Kateropii emoLiv, SKi rnpnbin3HoO 36iratoTbCsl 3 KaTeropismim
ExkmaHa: acts, ctpax, CMyTOK, 30AMBYBaHHS | THIB MpUCYTHI, TOAI SIK orviaa
PO3/IFAAETECS SIK eMOLIS i rHIBOM. € Lije YOTVPKW A0AATKOBI KaTeropii, siki
BiAnoBiaarTk Cy6 '€KTUBHVIM CTaHam Oro PIBHSI: TBOPYICTb, MO3UTUBHICT,
MOYyTTS Ta [PUXNITBHICTb.
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