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AHHOTALUA

BBegenne. B Hacrosmee BpeMst 4acTo AN Pa3NUYHBIX 3a7ad 0OpabOTKM €CTECTBEHHOTO SI3bIKa TPeOyroTCs
6onpmmre HaOOps! HaHHBIX. OMHAKO I MHOTHX 3a1ad cOop 0OIbIIOoro Habopa JaHHBIX SBISETCS TPYAOEMKHM,
JIOPOTOCTOSIIIIIM IIPOIIECCOM U TPeOyeT IIPUBICUCHNUS SKCIICPTOB. YBEINUCHHE 00beMa HH(POPMAIINK BO3MOKHO JOCTHYb
C UCIOJIb30BaHUEM METO/IOB ayTMEHTALUM JaHHBIX. BMecTe ¢ TeM HCIOIb30BaHKUE KIACCHUECKUX MOAXOJ0B MOXKET
HPHUBECTH K BKITIOUSHHUIO B KOPITYC JAHHBIX ()pa3, KOTOPhIE OTIMYAIOTCS MO CTUIIIO PEUH U JISKCHKOHY IIeJIeBOM ITEPCOHBI.
OTO CONMPOBOXKIAETCS U3MEHEHHEM 1IE€JE€BOr0 KJlacca M MOSBICHUEM PEIUINK C HEeCTECTBEHHBIM HCIIOIb30BaHUEM
JIEKCHKU U OTCYTCTBHEM cMbIcia. IIpe/uioxeH HOBBI METO ayrMEHTAIMN TECTOBBIX JAHHBIX, YUUTHIBAIONIINN CTHUIIb
U JIEKCUKOH nepcoHsl. MeTon. B paboTe pa3paboraH HOBBIIf METOA ayrMEHTAlMH TEKCTOBBIX JAHHBIX, COXPAHSIIOMINI
HHJVUBHU/yalbHbIC PEUEBBIC XapaKTEPUCTHKH U CIOBApHBIH 3amac. OCHOBHAs Hesl METOA 3aK/IodaeTcs: B GOpMHUPOBAHIN
HMHIBHIYaJIbHBIX MA0JOHOB AJISI KaXK[OTO YeJIOBEKa HAa OCHOBE aHAIN3a CHHTAKCHUECKHX JICPEBbEB BHICKA3BIBAHHN
1 TIOCJIEIYIONIeT0 CO3JaHNs HOBBIX PEIUIMK 10 chOopMUpOBaHHEIM IIabmoHaM. OCHOBHBIE pPe3yJbTaThl. MeTox
arpoOUpOBaH Ha 3a/]a4e OLIEHKH MOLOHAIBHOIO COCTOSHNUS T10JIb30BaTels B iuanore. McciienoBanus MpoBeaeHbI IS
JIaTaceToOB Ha aHIIMHCKOM M PYCCKOM f3bIKax. [Ipe/ioxkeHHbI MeTO/] O3BOJIMII TOBBICUTh Kau€CTBO PELICHUS ITUX
3a/1a4 KaK JUisl aHIJIMHCKOTO, TaK | JUISl PYCCKOTO s13bIKOB. [TosryueHo yBeanueHuii 3HadeHnit MeTpuk accuracy u weighted
F1 nns pasubix mozeneit. O0cysknenue. Pesynsrarel paboTsl MOTYT OBITH IPUMEHEHBI ISt TIOBBIILICHUS] METPUK accuracy
u weighted F1 monerneii, npenHa3HaueHHBIX IS PEUICHUS PA3IMYHBIX 337189 U1 aHIJIMHCKOTO M PYCCKOTO SI3BIKOB.
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Abstract

Currently, various natural language processing tasks often require large data sets. However, for many tasks, collecting
large datasets is quite tedious and expensive, and requires the involvement of experts. An increase in the amount of data
can be achieved using methods of data augmentation, however, the use of classical approaches can lead to the inclusion
of phrases in the data corpus that differ in the speech style and vocabulary of the target person, which can lead to both
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MeTtop, ayrMeHTaunnm TeKCTOBbIX AaHHbLIX C COXPaHEeHMeEM CTUNA pevn N NeKCUKU NepCoOHbl

a change in the target class as well as the appearance of replicas with unnatural vocabulary use and lack of meaning. In
this context, a new method for test data enrichment is proposed that takes into account the person’s style and vocabulary.
In this article, a new method for expanding text data that preserves individual language features and vocabulary is
proposed. The core of the method is to create individual templates for each person based on the analysis of syntactic
trees of propositions and then to create new replicas according to the generated templates. The method was tested on
the task of assessing the user’s emotional state in a dialogue. The search was carried out for data sets in English and
Russian. The proposed method made it possible to improve the quality of solving these problems for both the English
and Russian languages. Up to a 2 % increase in accuracy and weighted F1 metrics has been noted for various models.
The results of the work can be applied to improve the accuracy and weighted F1 metrics of models designed to solve
various problems for the English and Russian languages.
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BBenenue

B Hacrosimiee Bpemsi akTUBHO pa3BHBACTCS HaIPaB-
JIeHne 00pabOTKU €CTECTBEHHOIO sA3bIKa. B 0CHOBHOM
TTOBBIMIICHIE Ka4eCTBA PEIICHHUS 3a/1ad IIPOUCXOIUT 3a CYET
TIOSIBTICHUST OOJIee CIIOKHBIX U TITYOOKUX apXUTEKTyp Hew-
POHHBIX ceTel, TPeOyIOMMX OONBINIX JaTaceToB LI 00-
yaenus. Vcnonp3oBanne mpenoOydeHHBIX MOJeNel U 1X
J000yUeHHE Ha LIENIEBBIX IaTaceTax 3aBHCUT OT o0beMa Iie-
JIEBBIX JJaTaceToB. [[j1s1 monydyeHnst KaueCTBEHHbIX MOJIETIeH
HEOOXOIMMO HaJu4ue OOJBIINX JAaTaceTOB. YBEIUUYCHUE
HaOOpa TaHHBIX BO3MOXKHO C MCIIOJIb30BAaHUEM Pa3IMIHbIX
METOJIOB ayTMEHTAIIMH TEKCTa.

AyTMEHTanus TEKCTOBBIX JaHHBIX MOXET OCYIIECT-
BILITBCS HA JIBYX YPOBHSX: TEKCTA M BEKTOPHBIX MIPEICTAB-
JICHHUH CIIOB U PEIUIHK.

AyTMeHTaIs Ha YPOBHE BEKTOPHBIX MPEICTaBICHUI
CJIOB M PEIUIHK TOJpa3yMeBaeT MOAMU(PHUKAIINIO HE TEK-
CTOBBIX COOOIIECHHH, a BEKTOPOB CIIOB, TOJTYYCHHBIX C HC-
TTOJIF30BaHUEM PA3ITMYHBIX S3BIKOBBIX Mojesieid. B paboTtax
[1, 2] paccMOTpeHbI METOIBI AyTMEHTAIIMH HA YPOBHE BEK-
TOPHBIX MPEJICTABICHUN CIIOB: HHTEPIOJSIIUHU, YKCTPa-
MOJISIMH, A00ABICHUS CllydaiiHOro Inyma. Pasnuunble
BapHAHTHI JOOABIEHUS IITyMa B BEKTOPHBIE MTPEICTABICHHSI
CJIOB, TIOJTYYCHHBIC C HCITIOb30BaHKeM Monenu Word2 Vec,
uccieqoBanbl B pabore [3]: raycCOBCKHIl HIyM, IIym
Bepnynnu, BpaxkneOnsiii mym (Adversarial Noise) u T. 1.
UccnenoBaHust 1o0aBICHUS IIyMa B BEKTOPHBIC TP~
CTaBJICHUs CIJIOB, IIpUBEAEHHbIE B [1-3], B 1IeJI0M MoKa3a-
JIU HETUIOXHUE PE3YNbTaThl, OHAKO MCIIOIb30BAaHUE TaKUX
METOJIOB ayrMEHTAIlNH MOpa3yMeBaeT MUCIOIb30BaHUE
SMOEIMHTOB HE CYIIECTBYIOIINX CIIOB, YTO MOTEHIIHAIIFHO
MOYKET MPUBECTH K PACCOTIIACOBAHUIO C METKaMH KJIACCOB
COOOIICHUH, HAPYIIEHUIO CEMAaHTUYECKOU IETOCTHOCTH,
U3MEHEHHUIO JIEKCUKU U CTUJIS.

AyTMEHTAIMIO TEeKCTOBBIX JaHHBIX HA YPOBHE CJIOB U
PEIUIMK MOXHO YCJIOBHO MOJPA3AeIUTh Ha METOJIbI, CIIO-
COOHBIE K COXPAHECHUIO CTHJIS M CJIOBAPHOTO COCTaBa TCK-
CTa, ¥ METOJBI HECIIOCOOHBIC K X COXPaHEHUI0. MeToIbl
aAyTMCHTAIINH JTaHHBIX Ha YPOBHE TEKCTA, HECIIOCOOHBIC K
COXPaHCHHUIO CTHJIS M CIIOBAPHOTO COCTaBa, MOTYT BKIIIO-
4aTh B ce0s IMPOCTHIC METOIBI PEIAKTHPOBAHUS TEKCTA.
Hanpumep, Habop TPOCTHIX TEXHUK ayTMEHTAILUHU TPEJ-

ctasieH B anroputMe EDA [4], KOTOpPBI COCTOHT U3 YETHI-
pex omepanuii: 3aMeHa CHHOHMMaMM; CITy4JaifHbIe BCTAaBKa,
nepecTaHoBKa U yaajenue. [Ipu ayrMeHTanum TeKCTOBBIX
JIAHHBIX BaJXHO COXPaHEHHME CMBbICIA TEKCTa, B CBSI3M C
9THM YacTO MCIIOJIB3YIOTCS: 3aMEHA CJIOB Ha CHHOHUMBI;
pasnuunble cinoBapu (Harpumep, WordNet [1, 4]) wmu nipe-
nmoOyueHHsIe si3pikoBbIe Mojenu (BERT [5, 6], GPT2 [6],
Word2Vec [2], Glove [1]) u npyrue.

OCHOBBIBASICH Ha THITOTE3€ O TOM, YTO HPEATIOKEHHS
SIBIISTFOTCS] €CTECTBEHHBIMH, JJa’kKe KOT/A CI0Ba B MPEIJIO-
JKEHUSIX 3aMEHSIOTCS IPYTUMH CIIOBaMH C MapajnrMaru-
YeCKUMH OTHOIICHHUSIMH, B padote [7] mpemiokeH oaxos
KOHTEKCTHOTO JI0TONTHEeHusI. Ellie OTHUM 1MoX0/10M MOXKET
OBITD MCII0JIb30BaHUE OOPATHOIO MEPEBO/Ia BMECTO CO3/1a-
Hus mapadpas.

B [8] paccmoTpena ayrmeHTalys JaHHBIX TOCPEICTBOM
NepeBo/ia COOOLIECHHH ¢ aHIIMHCKOTO Ha (hpaHIly3CKHH
U ¢ (paHIly3CKOTO Ha aHIIMHCKHUH SI3BIKM ISl laTacera
Stanford Question Answering Dataset. B pa6ore [9] uc-
MOJIb30BAHO HECKOJBKO TANOB MAIIMHHOTO MEPEBOJIA C
nomomipio Google Translate!. TTpu 3ToM MakcuMasbHast
JUTMHA IWKJIA IEPEeBOAA 3a/1aBaJIach 0 TPEX S3BIKOB, Ha-
MpUMEp, aHINIMACKUN — HEMEUKUN — JaTCKUil — aH-
rnuiickuil. McenenoBanue rmyOOKHX HEHPOHHBIX ceTel
Ha mpeameT 3¢ (EeKTUBHOCTH OOPaTHOTO MepeBoja MpH-
BEJIO K MOJOXKHUTEJIbHBIM pe3yiabraTaMm B padote [10].
HerpuBunanbHas TeXHUKa ayrMEHTAIMK TPE/ICTaBlICHA B
[11], xoTopast BEITIOJTHEHA ITyTEM NEpPEMEIINBAaHUS TEKCTa
C MCIIOJIb30BaHUEM HEHpOHHOM ceTH. OJTHAKO HU OJIUH M3
BBILICTICPEUNCIICHHBIX METO/IOB HE COXPAHSET MCXOJHBIH
CTHJIb COOOIICHNUS M JICKCHKY.

[Ipy n3MeHeHnn TEeKCTOBBIX JAHHBIX IPeoOpa3oBaHus
MOTYT BHOCHTb MCKa)KCHHUS B TEKCT, Jieast €ro rpaMMarH-
YECKH MJIM CEMaHTHYECKN HEBEPHBIM, WIIN CTHIINCTUIECKU
OTIIMYHBIM OT UCXOHOTO TeKcTa. [To 3ol mpruamae Tpedy-
I0TCS IPUEMBI, KOTOPBIE MOTYT ayTMEHTUPOBAaTh TEKCT, IPU
9TOM 00ECIICUNB COXPAHEHHE CTHJIS, JIEKCUKU U CHHTAKCH-
YECKOU LIEJIOCTHOCTH.

1 Google Translate [Dnexrpounsiii pecype]. Pexum gocryma:
https://cloud.google.com/translate (nara obpamienus: 14.09.2022).
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CyILIeCTBYIOT TaKkKe METOIbI ayTMEHTAIIUY, CIIOCOOHBIE  KayKIOU PEIUIMKH U3BIEKACTCSl CHHTAKCHYECKOe epeBo S,

COXpPAaHSTh CTUJIb M CJIOBAapHBII COCTaB TEKCTa, HapuMmep, ¢ nmoMouibio rnapcepa Stanford Core NLP mist anmmiickoro
reseparop napadpas, OCHOBaHHBIH Ha NpeoOpa3oBaHUM M PYCCKOro s13bIKOB [ 15]. [Tomyunm cuHTaKcnueckoe aepeBo
CHHTaKCHYeCKUX JiepeBbeB [ 12]. B atom merozne Teker mo-  mpeanokenust «This is a test»:

mudumupyercst myTeM npeoOpa3oBaHusi CHHTAKCHIECKOTO

JiepeBa Ha OCHOBE O0IICYyNOTPEOMMBIX CHHTAKCHYECKHUX (ROOT

rpaMMaTuK. AyrMEHTAIsI TEKCTa C MOMOIIBI0 CHHTaKCH- S )

YECKMX JIEPEBBEB C I'eHEPALME HOBBIX JAHHBIX HA OCHO- (NP (DT Thls?) (M
BE CMHTAaKCMYECKHMX MIa0JI0HOB paccmoTpena B [13, 14]. (VP (VBZ is)

JlaHHbBIC METOMBI EHCTBUTEIHHO MO3BOJSIOT COXPAHUTH (NP (DT a) (NN test))
CJIOBapHBIN COCTaB, 0OECIIEUNTh COXPAHEHUE CEMaHTHYe- )

CKOH IIeJIOCTHOCTH, HO HE MO3BOJISIOT COXPAHUTh CUHTAK-

CHUYECKHE 0COOCHHOCTH PEYH, B CBSI3U C YeM CTHJIb PEUH Ha ocnoBe cunTakcuueckoro aepesa (1) ¢ momomuisio
MOYKET OBITh 3HAYUTEIILHO HCKaKEH. M3BATHSI BCEX CIIOB U3 UCXOJHOTO MPEIIOKEHUS 1 COXpa-

HEHUS TOJIBKO CHHTAKCHUYECKHUX CTPYKTYPHBIX SIUHHUII,
MONyYNM CHHTaKcudecKuil madmon 7. CHHTaKCHYIeCKUit
Onucanne MeToa ayrMeHTAINMI )
mra6mon st npemnokeHust «This is a test» nmeet Bua:

B HacTosie#t padboTe mpemIoKeH HOBBI METO[ ayT-
MCHTaIuH, COXpaHSHOHII/Iﬁ YHUKAJIBbHBIE CTHUJIb pPEYU U (ROOT(S(NP(DT))(VP(VBZ)(NP(DT)(NN)))))ﬂ (2)
nekcuky (pucyHok). Ilox ctunem peun mnojapasymeBaeT-
Csl COBOKYITHOCTh OTIIMYUTEIBHBIX I3bIKOBBIX Npu3HakoB e ROOT — kopens npemnoxenus; DT — onpenenurens;
pedu MEepCoHbI, HAPUMED, CHHTAKCHYeCKue npusHaku VP — rmaronbHas ¢pasza; VBZ — mmaros HacTosmero
(coxpaHeHHe CHHTAKCUYECKUX CTPYKTYp, Haubojee 4acto  BPEMEHH 3-TO JIMIA €AWHCTBEHHOTO uncia; NP — nmen-
HCTIONIB3YEeMBIX MIEPCOHOM) 1 MOP(OIOTHYSCKUE TPU3HAKKH  Had rpymnmna; NN — CyIlecTBUTENbHOE, HAPULATENBHOE,
(coxpaHeHHE YaCTOTHOCTH UCIIONB30BAHUS ONPEICICHHBIX  €IMHCTBEHHOE YHCIIO.
yacTel peun). JlaHHBIM METOJ] OCHOBAaH Ha CXeMe ayTMEH- Jia kaxoi nepconsl P; ... P, ¥ MHOXeCTBa IIPUHAJI-
TaINK JaHHBIX, TPEUTOKEHHOM B paboTe [12]. BakHo, uTo  JIeXalHUX el CHHTaKCHYEeCKHUX IAOIoHOB (2), cCOCTaBUM
9Tan mpeodpasoBaHms M TeHepaIMy epepasupoOBaHHBIX ~ YaCTOTHOCTH HCIIOJIb30BAHUS, T. €. CO30aANUM Iapy HaOOpoB
JAHHBIX B TIPEAJIaracMoOM METOJC — CAMHBIN Tporecc.  Ma0taoHOB 7 U f (KONMUYECTBO UCTIONB30BAaHUH JAHHOTO 1I1a-
B xayecTBe CHMHTAKCHYECKUX MIAOJIOHOB MCIOIb30BaHbI OJIOHA U TTOXOXKHX Ha Hero Oosiee yeM Ha 96 % 11abII0HOB,
CHUHTAKCHYECKUE CTPYKTYPHI, KOTOPbIE XapaKTEPHBI JUIsi  IIPU ATOM TOXO)KHE [IA0I0HBI YIAISIOTCSl U3 MHOXKECTBA).

pedn paccMaTpruBaeMoil TIEpPCOHbI, YTO TO3BONISAET coxpa- V3 ocTaBIIerocs MHOXecTBa BblOepeM » Hauboliee BCTpe-
HHUTbh CHHTAKCHYCCKHUEC OCOOCHHOCTH PEYH JTOH MEPCOHBI  YANOIIMXCH MA0I0HOB.

1, TaKUM 00pa3oM, 00ECIIeUnThb BHICOKYIO BEPOSITHOCTH CO- K m3BneuennsM Habopam Mm1abI0HOB, MONTYYEHHBIX IS
XpaHeHust CTUIIsE pedr. OTMETUM, YTO METOJ alaTUPOBaH  KayKJ10l IIepCOHBI, NPUMEHUM NPefoOpaboTKy A Moryyde-
JUIst paOOTHI C JAHHBIMU HA PYCCKOM SI3BIKE. Hus popmara, npuanMaemoro OpenAttacker Syntactically

Iycth nano n nepcon, u kaxas nepcona umeer m  Controlled Paraphrase Network (SCPN) — B koHell cTpoku
JUTST KaXKJOU IIEPCOHBI CBOE YUCIO) peInuK Ay ... A, . Jlas no6aBum Ter okonuanus ctpok (End-Of-String, EOS).
P p 0 m g

1. S mo0mar0 OIUHYHKH

m. 5 cn}'/}jlafo pox
M peIuIuK
Ay ... Ap

‘ W3Brneuenue S; I'enepanus T;

—» CHHTAKCUYECKUX [—» CHHTAKCUYECKUX —>

1 TIEpCOH JIEPEBBEB mabJI0HOB
Vnanenue ny6muka Ai
manenue 1y0IMKaTtoB :
BBIGOD 7 U4aCTO L. T Teneparus AyYrMeHTHPOBaHHBIE
—> b >
ayrMEHTHPOBAHHBIX AHHBIC
YHOTpeOIIeMBIX
nanaeix SCPN

mabnonos 7; f

Pucynox. brok-cxema MeToJja ayrMeHTalUH.

A — nepBas pervivKa IepCoHbI; S; — CUHTAKCUYECKOE NEPEBO; A — OJ(HA M3 PEIIUK NIEPCOHBI; T — CUHTAKCUYECKUI 11a0I0H
0 i i > 4
JUISL PETUINKHU A;, T j = I; f — 4acToTa UCHOIb30BAHUS CHHTAKCHYECKOTO 11a0JI0Ha; 7 — HACTPaUBaEMbIi ITapaMeTp KOJINYECTBA BAPUAHTOB

ayrMeHTaluu OHHOﬁ PCILINKU, Tl — OJIHWH U3 CHHTAKCHYCCKUX 1a0JIOHOB TTOCJIE OUUCTKH IIy6HI/IKaTOB

Figure. Augmentation method flowchart.

Ay — person’s first replica; S; — syntax tree; 4;— one of the person’s replicas; 7; — syntactic template for the replica 4;, where j = i;
f— frequency of using a syntactic template; » — configurable parameter for the number of augmentation options for one replica;
T; — one of the syntax patterns after clearing duplicates
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Bwmecte ¢ ucxoaHo# peniaukoil yeaoBeka TEru OTHpaB-
nsatotes B SCPN — mopnens koniepa-aexoaepa st CUH-
TaKCUYCCKHU KOHTPOJUPYEMOU reHepanuu napadpas u3
(peiimBopka OpenAttaker 1 TeHepaIy ayrMEHTHPOBAH-
HBIX JTaHHBIX. TakuM 00pa3oM, KayKaas peruIiKa IepCcoHb
MOXET OBITH MPeoOpazoBaHa » Pa3TUIHBIMH CIIOCOOaMHU.
B nacTostmieit padote BEIOpaHO 7 = 5 W IPOBEICHBI HKCIIC-
PUMEHTHI C YIETOM JTaHHOTO 3HAYCHUSI.

[TockonbKy Al ayrMEHTAIlNK TaHHBIX HCIIOIB30BAHBI
TOJIBKO XapaKTEPHBIC JJIA YCJIOBEKAa CUHTAKCUYECKHUE KOH-
CTPYKIIMH, TO COXPaHEHbI CHHTAKCHYECKHE 0COOCHHOCTH
peun yesoBeka. JIekcuka M CTHIIb YaCTUYHO COXPaHEHHbI,
B CBSI3M C TEM, YTO ayIrMEHTAallMsl OCHOBaHa Ha mpeoodpa-
30BaHUM CHHTAKCHYECKOTO JepeBa, a IpHU JIaHHOM IIpe-
00pa30BaHUM B NEPBYIO OYEpE/b MCIOIB3YETCS JIEKCHKA
HCXO/IHOTO TIPEUIOKEHUS B Cllydae, eciy Kakas-THn0o H3
4yacTel peyd OTCYTCTBYeT B UCXOAHOH pemnuke, SCPN
JI00aBIIseT HEOOXOIMMEIC YACTH PeUH (COIO3bI, MIPEIIIOTH,
YaCTHUIIBI) JUI COXPAHEHMS] CHHTAKCHIECKOW COTIIacOBaH-
HOCTH JOTIOTHEHHBIX PEeIUIiK. Ecii ocTaipHbIe YacTH pedn
OTCYTCTBYIOT, OHH J00aBISAIOTCS ¢ moMotbio Long short-
term memory, reHepupyroiiei ciosa. Hampumep, dpasa
«Oh, unbelievable, we had the best time» ¢ cuHTakcHue-
CKHUM I1a0JIOHOM

(ROOT(S(INTJ(UH))(NP(PRP))VP(VBD)x
x(NP(NP(DT)(JJS)(NN)(SBAR(IN)(PRP)x
(VP(VBD))))(ADIP(J)))))

npeoOpasyercsa Bo (pasy «Oh, it was the best time that
we had, unbelievable». s paGoThI C pyCCKOS3BIYHBIMA
JAHHBIMH BBIITOJIHEHA JOTIOJHUTENbHAS IOArOTOBKa. J{is
SCPN oHa 3akmodanach B 1000y4uennun SCPN-moaenu Ha
PYCCKOSI3BIUHBIX JaHHbIX. J{yst aToro 6611 chopmuposan hS
(haiii, B KOTOPOM COJIEPIKAITHCH TPUMEPbI CHHTaKCHUYECKUX
JICPEBBEB, ISl KXK/IOW N3 CHHTAKCHYECKUX CTPYKTYP ObUTH
c(hopMUpPOBaHBI BXOAHBIC AaHHBIC U3 OHOH (pa3bl U BbI-
XOJIHBIE IaHHbIE U3 MTOX0XkKeH (pasbl ¢ ee CHHTAaKCHIeCKOi

CTPYKTYpO#i. JlaHHbBIC HCIIOIB30BAIKCE U3 naracera Taiira
kopryca Haramra. [Tomumo 3toro, s natacera Russian
Tweet Corpus (RuTweetCorp) nmpoBenieHa IOTOTHATEIBHASL
OYKCTKA JJAHHBIX — K3 COOOIICHUI yIaaeHbl 0OpaIeHHsI
U XOIITETH.

DKCIIEPUMEHTHI H Pe3yJIbTaThl

OKCHEpUMEHTHI NPOBE/ICHBI Ha CIIeIYIONINX Habopax
JTAaHHBIX:

— Multimodal EmotionLines Dataset (MELD) — nHa6op
JAHHBIX, conepxkammuii 6onee 1400 muamoros u 13 000
BBICKa3bIBaHMH 13 ceprana «Jpy3ps». B nnamorax yga-
CTBOBAJIM HECKOJIBKO TUKTOPOB. Kakmoe BRICKa3hIBaHUE
B Juanore ObLIO OTMEYEHO 000N M3 CEMU DIMOLIMN:
I'ues, OtBpamenwue, [lewans, Pagocts, HeilfrpansHOCTS,
Vnusnenue u Ctpax;

— MELDRU — nat6op nanueix MELD, nepeBeaeHHbIN
Ha PYCCKHUH SI3bIK C MOMOMIbIO MOJIEIN MalIHnHHOTO
nepeBoga MarianMT;

— RuTweetCorp — pycCcKosA3BIYHBIH KOPIYC KOPOTKUX
TEKCTOB Ha OCHOBE PYCCKOSI3BIYHBIX ITOCTOB U3 MU-
kpooOiora Twitter, coctostuii u3 17 639 674 3anuceii.
Kopmyc conepxur 6omee 139 000 pa3nudHbIX AUKTO-
poB. JlaHHBIC pa3MeUeHBI Ha JIBa KJIacca Mo IMOTHBHOU
BAJICHTHOCTH: TIO3UTHBHEIC U HETAaTUBHBIC.

[Ipumep ayrMEeHTHPOBAHHBIX JAHHBIX C TOMOIIBIO CHH-
TaKCHYECKOTO Tepedpa3supoBaHus MpeICTaBlIeH B TaomI. 1.

B cBsi3u ¢ Tem, uTO B paMKax paboThl paCCMOTPEHBI Jia-
TaceTsl, coJiepiKaline He)OpMaIbHYIO Pa3rOBOPHYIO peub
(peIuIMKY TUAIOTOB U TBUTHI), B TAHHBIX IPUCYTCTBOBAJIO
HeOOoJIbIIOE KOJIMYECTBO BBICKA3bIBAaHHH, 00OTraleHHbIX
CJIOKHBIMU CHHTaKCHYCCKUMH KOHCTPYKITHSIMH.

s ayrMeHTHPOBAHHBIX JTAHHBIX OIICHUBAJIACh CO-
XPaHHOCTb S3BIKOBBIX XapaKTEPUCTHK YCIIOBEKA C TIOMO-
mpto Mean Opinion Score (MOS) onierkwn. JlanHas omieHKa
YaCTO WCITONB3YeTCs IS MPEJOCTABICHUS YHCICHHOTO
3HAYCHHSI O KadeCTBE ayTMEHTHUPOBAaHHOU aymnno wHDOp-
Marmu. J{ns oneHku ObuT0 omporieHo 10 Hocurenei pyc-

Tabauya 1. Ilpumep ayrMEeHTHPOBAHHBIX JAHHBIX C MOMOIIBIO CHHTAKCHYECKOTO TepedpasHpoBaHus

Table 1. Examples of data augmented with syntactic paraphrasing

Pesynerar

[“You’re the one who faced her fears and eventually stopped them.
Thank yourself.’, ‘Don’t thank me, the one who faced her fears and
surpassed them is you.’, ‘Oh, thank yourself, you ‘re the one who
faced her fears , and you missed them.’, ‘Of course, you ‘re the one
who faced her fears and eventually stopped them’, «Oh, you don’t
thank me , you ‘re the one who faced her fears and eventually stopped
them .»]

[“Tel roBOpHIIL MHE, YTO HUYETO HE MPOUCXOTUT MEKTy TOOOH H
Yenanepom.’, ‘Tak uTo cKaku MHE, UTO 3TO HE MPOUCXOTUT MEXKTY
To00# 1 Yenmnepom.’, “’Tak THI TOBOPHUIIb MHE, YTO 3TO HE IPOHC-
XOIUT MeXIy ToO0oH 1 Uenmiepom.’, ‘Tak THI TOBOPHUIIb MHE, YTO
HUYETo He TPOMCXOMUT MeX Iy ToOor n UeHmiepom.’, “Tak 4To cKaxxu
MHe, 4TO ¢ T000# 1 UeHlIepoM HIYero HeT.’ |

WcxonHblid TEKCT Jlaracer
Oh hey, don’t thank me, thank yourself. MELD
You’re the one who faced her fears and
ultimately overcame them.
Tax Tl FOBOPHIIIL MHE, YTO MEXIY TOOOH MELDRU
n YeHanepom HUYETro HET.
Camoe TsKKOe, 4To A0JITo He KUBYT kU- | RuTweetCorp
BOTHbIE. [IpuBBIKaEIIb.

[‘Camoe TpynHOE — >KMBOTHBIE XKHUBYT HEJOJITO, a Thl IPUBBIKA-
ems’, ‘CaMoe TpyAHOE B TOM, YTO JKMBOTHBIC HE JKMBYT JOJTO.
[puss3eiBaembes’, ‘TpyaHas BeIllb, KOTaa JOIT0 HE KHUBYT MUTOMIIBL.
[Mpuss3eBaenibes.”, ‘TskKoe, KUBOTHBIE HE KHUBYT JONTO’ |
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CKOTO s13bIKa 10 TPEM aHKETaM Ha OCHOBE HA0OPOB JIAHHBIX
MELD, MELDRU u RuTweetCorp. B cBsi3u ¢ Tem, uro
BCE MEPCOHBI, IPUHSBIINE y4acTHE B ONPOCE, SBIISIOTCS
HOCHTEIISIMU PYCCKOTO SI3bIKa, BBIITOJTHEHA OIIEHKA TOJIBKO
PYCCKOSI3BIYHBIX HAOOPOB JaHHbBIX, TaK KaK Pe3ylbTaThl
OILICHKH aHTJIOSA3BIYHOTO Habopa TaHHBIX HE ObLUTH OBl 00B-
SKTHBHBIMH H3-32 OTCYTCTBHUS COOTBETCTBYIOLIETO KYJIb-
TYPHOT'O OTIIeYaTKa U MEHTaJIUTeTa. B aHKeTax onmpocos
CollepKaJIUCh ITPUMEpHI (Bpa3, XapaKTepHbIe AT IEPCOH.
JlaHHBIE IPUMEPHI TIPEICTABIUIN U3 CE0ST CITUCOK U3 TISTH
(pa3, COOTHECEHHBIX ¢ WX TepcoHOU. Jlisi mpuMepoB U3
UCIIOJIB3YyEMbIX JIaTaCeTOB BRIOMpAINCh Hauboyiee oTpa-
JKaIoIIMe CTUIIb pedr epcoHbl (Bpasbl (Pppasbl, B KOTOPHIX
MIPUCYTCTBOBAJIa HauboJiee yacTo yrnorpedisemas mnep-
COHOH JIEKCHKA WJIM CHHTaKCHYeCKasi CTPyKTypa Ipei-
JT0XeHud). Jlanee pecliOHIEHTH BRIOUPAN U3 PEIUIHK,
AyrMEHTHPOBAHHBIX C TIOMOIIBIO PA3IMYHBIX MeTOIMK (eda,
mt5, IpeNIOKeHHBIH MeToN1), Handosee MOAXOIALIYIO pe-
IUTHKY IS YKa3aHHOU nepcoHsl. s obecniedeHns 9ucTo-
TBI OKCIIEPHMEHTA KaXKI[bIM METOJOM ayIrMEeHTaluH ObLIO
CTCHEPUPOBAHO PABHOE KOJMYECTBO ayIMEHTHPOBAaHHBIX
npe/uIokeHnid. BeiOpanHas peruinka oleHnBaIach 3Ha4e-
HHUSIMH OT 1 pI(e] 5 110 1IKajIe OCMBICIIEHHOCTH U JIOTUYHOCTH,
rae 5 — «¢pasa MoJIHOCTHIO JIOTUUHAY, «(pa3a HOTHOCTHIO
ocMmbIciieHa». OIEHKH MPe/ICTaBICHbI B Ta0M. 2.

B pe3sysbrare oTMETHM, YTO PECIIOHJICHTHI Yallle BbI-
OMpany peruIvKy, CreHepUPOBaHHBIE C TOMOIIBIO pa3pa-
060TaHHOTO aBTOpaMH JaHHOHM paboThl MeTONa, KaKk Ooiee
MOXOAIINE IIEPCOHE. 3aMETHM, YTO MPEIJIOKESHHbIH Me-
TOJ] TCHEPHPYET PEIUTUKH C JOCTATOYHO BHICOKUM YPOBHEM
JOTUYHOCTH M OCMBICICHHOCTH. Tak Kak mpejiaraeMple
PECIIOHJCHTAM PEIUIMKH B aHKeTaX HUKaK He ObLIM IO-
MEUEHBI aJITOPUTMAMHU HX CI€HEPUPOBABIINMH, TO OHH
BBIOMPAIIH MOJXO/ISIIUE IEPCOHE PEIIMKK 0e3 3HaHUsI 00
ajJropurmax. Nnaue TOBOp:A, METOJ COXPAHACT OTINYHN-
TCJIBHBIC XapaKTCPUCTUKU PEYU JIyUllIC, 4EM aHaJIOTHu, C
KOTOPBIMH MPOBEJICHO CPAaBHEHUE.

J1nist OLleHKM BIMSIHUS ayTMEHTUPOBAHHBIX JIaHHBIX Ha
TOYHOCTH MOJIJICH, JaHHbIEe ObLIN MCIIOIL30BAHBI JUIS pac-
TIO3HABAHUS HSMOIMHI U aHaJIM3a SMOTHBHON BaJIEHTHOCTH
TekcTa. B cBs3M ¢ TeM, 4TO aHAINW3 SMOTHBHON BaJICHT-
HOCTH B JaHHOW paboTe UCIIOIB3YeTCs JIUIIb ISl OLICHKH
BIIMSIHUS ayTMEHTHPOBAHHBIX JAHHBIX HA METPUKH MOIe-
Jel, ObUla pacCMOTPEHa SMOTHBHAS BaJIEHTHOCTH CaMOIo
BBICKa3bIBAHUS B ANAIOTOBOM KOHTEKCTE, IIPH 3TOM OCO-
OCHHOCTH XapaKTepa MePCOHbI HE YYUTHIBAINCH.

PacnosnaBanue smonuii B monusorax (Emotion
recognition in conversation, ERC) ¢ ucnons3oBanuem
COBPEMEHHBIX apXUTEKTYp HEHPOHHBIX CeTeil OCTHUr-
JI0 3aMETHBIX ycrexoB. Pacrio3HaBaHue aMOIUIT MOXKET
OCYILECTBIISATHCS ISl pa3HBIX MOJAJIBHOCTEH, TEKCTOBAS
MOJAJIbHOCTb TPH OJTHOMOJAJIBHBIX HCCJIEAOBAHMSIX T10-
Ka3pIBaeT JIydIIHe pe3ynbTars [16, 17]. B mociaenanx pa-
60Tax B 3TOH 001ACTH MCHOIB30BAHBI PA3TUYHBIE BHUIBI
TpaHC(HOPMEPOB [UIsl KOANPOBAHUS TEKCTOBBIX KOHTEKCTOB
[18-20] wnn, Harpumep, rpadoBbix cereii [21]. OTcyTcTBHE
JOCTYITHBIX U MOAXOASAIIMX HAOOPOB JaHHBIX SIBJISICTCS OC-
HOBHBIM IIPECIATCTBUEM JJId PCHICHUA 3TUX BONIPOCOB JJIsd
pycckoro si3bika. OJTHaKO CyIIECTBYET MHOXECTBO TaKHX
Ha0OPOB AAHHBIX JUISl aHIIIMHCKOTO s13bIKa. Mcxozist u3 aToro,
B KaU4€CTBE OJTHOTO M3 TIOJIXO/I0B K PELICHHUIO ATOH ITpodire-
MBI YacTO MpEAIaracTcs MUCIoIb30BaTh aBTOMAaTHYECKUH
TMIepPEBOJT aHIIOSI3BIYHBIX HAOOPOB JTAHHBIX HA PYCCKUH S3BIK.
B nmanHOM ciiydae MCIIONB30BaHNWE TAKOTO MOIXOa AAET
Pe3yNbTaThl JOCTATOYHOTO KadecTsa. JJist nccienoBanus
651 BeIOpaH EmoBERTa mns pemenns npobmemsr ERC.
Hapsiny ¢ xopormeit TogHOCTBIO (TOT-2 1715t HA00pa JTaHHBIX
MELD), oH 0CTaTOYHO MPOCT U yA0OEH B HCIIOIb30BaHUH:
— wmopenb RoBERTa npeaBapurensHo obydaercst Kak

gacTh 3a71a41 MLM (MackMpOBaHHOTO SI3IKOBOTO MO-

JICTMPOBAHMS1) Ha LIEJICBOM SI3bIKE;

— MOJIeJTb I000yJaeTcst AJIsl 3a1a4u Kiaccu(uKanmy Tek-
cTa.

Jlannble i 00y4yeHus Kiaccu(UKanuy MpeacTaBs-
10T cO0O0H KOHKAaTeHHPOBAHHBIE INAJIIOTOBBIE KOHTEKCTHI.
Kaxap1ii 1ranoroBsiii KOHTEKCT COEPIKUT LIENIEBYIO PETLIH-
Ky ¥ 4eTBIpE APYTUE PEIUTHKH, 3aJJcHCTBOBAHHBIC B TOM K€
JIanore, 4To 1 LesneBasi. BkitodeHne JOMOMTHNTENbHBIX pe-
TUTHK TI03BOJISIET TIPH OLIEHKE SMOTHBHOM BaJIEHTHOCTH yUH-
ThIBAThb KOHTCKCT ueneBoﬁ PEIUIMKH 3a CUCT NPEABIAYIITNUX
(hpa3 AUKTOPOB U PEILTHK coOeceqHIKOB. CpeaHss [InHa
OJTHOM PETTUKU COCTABIISIET 8 CJIOB (TOKEHOB) JIJIS JaTaceTa
MELD, 6 — gt MELDRU u 10 — nnst RuTweetCorp.
Jlisl ayrMEeHTHPOBAaHHBIX JIAHHBIX JIUAJIOTOBBI KOHTEKCT
coOpaH ciexyronmM o0pa3oM: Ui KaKI0H PEIUTUKU U3
KOHTEKCTa, B TOM YWCIIC U IS LEJICBOM, CIIydalHbIM 00-
pa3oM C 3aJaHHON BEPOSATHOCTBIO OEPETCsl OAMH U3 IIATH
AQyTMEHTHPOBAHHBIX BAPUAHTOB U MPUCOEANHSETCS K 00-
IeMy KOHTEKCTY.

Jlns aHanu3a SMOTHBHOI BaJICHTHOCTH TEKCTa CO00-
IICHUH Ha PyCCKOM SI3bIKE OBLTa BRIOpaHa mpenoOydeHHas
Multilingual BERT monens. CpaBHeHHE BIUSHUS ayT-

Tabauya 2. MOS onenka Ha nansbix gatracetoB MELDRU u RuTweetCorp
Table 2. MOS assessment based on MELDRU and RuTweetCorp datasets

Jlaracet
MELDRU RuTweetCorp
ITapameTpsl

EDA (Easy Data MT5 IIpennoxeHnsIit EDA MTS5 IpennoxeHnbIi

Augmentation) METOJ, METOL
CpenHss OlIeHKa OCMBICIIEHHOCTH 42 4.4 4.4 43 3,8 42
CpenHsist OLleHKa JTOTUYHOCTH 43 4.4 4,5 4.6 3,2 3,8
[IpoueHT aHkKeT ¢ mpeobiagaHueM — 12 88 — 30 70
JIAaHHOT'O MEeToja
[IpoueHT gonu BeIOOpa MeTOAA AJIS 17 18 65 18 32 50
BCEX BOIIPOCOB
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Tabauya 3. Pe3ynsraThl TOYHOCTH MOJIENIEH ¢ ayrMEHTHPOBAHHBIMU JAHHBIMU

Table 3. Performance of the tested augmentation approaches

Mozers Jatacer Jlo7st ayrMEeHTHPOBAaHHBIX [IpennoxeHHbIIT METOJ EDA
NaHHBIX Accuracy Weighted F1 Accuracy Weighted F1
RoBERTa-base MELDRU 0,0 56,02 50,01 56,02 50,01
RoBERTa-base MELDRU 0,5 55,86 53,17 53,25 51,14
RoBERTa-base MELDRU 1,0 52,43 50,51 51,76 48,34
Distill RoBERTa-base | MELD 0,0 60,30 58,19 60,30 58,19
Distill RoBERTa-base | MELD 0,5 61,87 60,40 53,39 48,01
Distill RoBERTa-base | MELD 1,0 53,26 48,77 51,92 47,20
MBERT-base RuTweetCorp 0,0 68,30 67,27 68,30 67,27
MBERT-base RuTweetCorp 0,5 70,60 69,40 62,76 57,74
MBERT-base RuTweetCorp 1,0 67,45 66,29 64,24 61,36
MEHTUPOBAaHHBIX BAPUAHTOB IPEJI0KEHHBIM METOLOM 3akioueHue

MIPOBE/ICHO C KJIACCHYECKUM METO0M ayrMeHTaruu EDA,
B KOTOPOM ayr'MEHTAIUsl TeKCTa MPOU3BOANUTCS 32 CUET
3aMeHbl CHHOHMMaMH, C IIOMOIIbIO CITyYaifHBIX BCTaBKH,
TIePECTaHOBKHU M y/aJICHHS.

DKCIIEpUMEHT I10 PACcIIO3HABAHHIO SMOIMH M aHAIN3Y
SMOTHBHOH BaJICHTHOCTH BBIIIOJHEH CIIEAYIOMINM 00pa-
30M. beiio onpo®oBaHO TpW BapmaHTa MCIOIb30BaHUS
ayTMEHTHPOBAHHBIX NaHHBIX. Bapmant aug-prob=0,0 co-
OTBETCTBYeT 00ydeHHIO Oe3 ayrMeHTaluii. B BapumanTe
aug-prob=1,0 ka)x/10e BbICKa3bIBAHHE 3aMEHSIETCSI ayMEH-
taiei. Bapuant augprob=0,5 — Touka 0anaHca, pH Ko-
TOPOM ITIOJIOBUHA BBICKA3bIBAHUH 3aMEHSETCS ayrMEeHTalu-
el ipyras 0oJJOBUHA OCTAeTCsl HEM3MEHHOU. Pe3ynbprarsl
9KCIIEPUMEHTOB MPHUBE/ICHBI B TA0I. 3.

B pe3yinbrare onieHKHM OTMETHM, YTO TIPEII0KEHHBIN Me-
TOJ1 HE TOJIBKO MO3BOJIHJI JOCTUYb MOBBIIICHHSI TOYHOCTH JUIS
pas3HbIX Mozieneit 10 2 %, HO M TTOKa3aJl pe3yJsIbTarT 110 BIIHS-
HUIO Ha TOYHOCTD JIydllle, 4eM MeToj] ayrMeHTauuu EDA.
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[IpeanoxxeH MeTox ayrMEHTAalMN TEKCTOBBIX JAHHBIX,
KOTOpPBIN COXpaHsEeT CTUJIb PEUYM U CJIOBapHbIi 3anac. B pa-
6ote ncnonp3oBansl Habopel Janaeix MELD, MELDRU
u RuTweetCorp 1t S5KCTIEpUMEHTOB 110 OLIEHKE IMOITHO-
HAJIbHOTO COCTOSIHUS 0JIb30BaTENsl. 3aMEUEHO, UTO ayT-
MEHTAIMs JaHHBIX C TOMOIIBIO MPE/ICTABICHHOTO METOIa
MPUBOJAUT K HNOBBIIICHUIO TOYHOCTHU NPU AO0JI€ ayIrMECH-
TUPOBAHHBLIX NJaHHBIX K UCXOAHBIM MCHEC 1,0, ImoToMYy
YTO B 9TOM CJIy4Yae €CTh IaHC, YTO UCXOJHOE COOOIIeHUE
ocTaHeTcsl Hen3MeHHbIM. McxonHoe coobienne, Kakum
OBl XOpOLIMM HH OBIJIO JIOTIOJHEHUE, COICPKUT JIaHHbIE,
KOTOpPbIE MAaKCHMAJILHO MOAXOAT K JJOMEHY, U3 KOTOPOTO
OHO 0bUTO B3TO. C IPYTO#l CTOPOHBI, TIOJIE3HO YBEJINIUTD
pa3HOO0Opa3ue JTaHHBIX C IOMOIIBIO AyTMEHTAINH, TIOBBI-
TIaoMIe TPHOOPETCHHYIO CIOCOOHOCTh COXPAHATh CTHIIh
peun 3a cuert rydriero oboomenns. Habmonanocs yBen-
YeHUE TOYHOCTH JUTsl pa3HbIX Mojienei j0 2 %.
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