JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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XapKiBChKUM HAI[IOHATBHHUI YHIBEPCUTET PaIi0CIEKTPOHIKH
kagpenpa EOM

AHAIJII3 BIIJIUBY BUKOPUCTAHHA
KOHTEKCTVYAJIBHUX

EMBEJIUHTIB HA TOYHICTb KJIACU®IKAI[II TEKCTY

KBauidikariitna pobora

Jpyruii piBeHb (Marictp)
ABTOp KepiBauk
Bopomaera K.A. bapxoscrka O.1O.
ct. rp. KCMm-22-2 no1r. kad. EOM

O/ QA@m@mN® O

AKTYAJIBHICTb KBAJII®IKALIIMHOI POBOTM

3poctaHHs 00CATIB TEKCTOBOI iH(popMarrii
B IU(pOBOMY BUIJISII.

Knacudixauis
BIAryKiB

Menuuna
JUarHoOCTHKa

Tonituyni
JIOCI/KEHHS

Bumorn m0 mBUAKOCTI Ta €(EKTUBHOCTI
00pOOKH TEKCTYy B peaIbHOMY 4aci.

BaxnuBicte Kkiacuikamii TEKCTy A
MiABUINEHHS €(EKTUBHOCTI IMOIIYKOBUX
CHCTEM.

Coepu
3aCTOCYBaHHS
Kiacuikanii
TEKCTIiB

DinancoBHi

BIT:
Ocira CEeKTOp

Po3mupeHHss MOXIMBOCTEN 3aCTOCYBaHHS
B PI3HUX Tally3siX, BKJIIOYAIOYU MEIHUILIUHY
Ta IOPUCIIPYAEHILIIO.

Awnaniz
cowianbHuX
Mezia

BopoTs6a 31
cnamMoM
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OIJISI TTPOBJIEMHOI OBJIACTI TEMU

TOCITTKEHHS

Tasks
Machine : Text S Language
Translation U @leemion Classification ElaEu Identification
= Neural Logistic
Naive Bayes SVM ooy Random Forest Regression

GPT

Neural network linguistic models

BERT

NN

FastText

LSTM

GRU

-
Y3ATAJIbBHEHUVI TTIAXI HEVIPOMEPEXKEBOI
KITACVI®IKALII TEKCTOBMX MACVIBIB

11: Bxizui aani

12: Miroronnena
s LA BUGIPKa

C: BiGiorexu C2; Amropaid
Bextopusanii
Tpenpouccinr
rexcromnx [
wacsin |
!
Bexropmsau
nnnnnnnnnn
wacusin
Ananiz
| TEKCTOBHX
Macusis
MI: CPU

O1: JleitGnn xnacis

PexypenTHa HeHpoHHa

Mepexka 3i mapom LSTM

AHai3 NMOC/iIOBHHX JIaHHX,
TEKCTOBI JiaHi
Bpaxosye KOHTEKCT

3aIeKHOCTEH CIIiB

3BopoTHE TIONIHPEHHS
TIOMHJIKH, ONTHMI3aTOp
Adam

Tanh, Sigmoid
BukopucToBye
KOPOTKOTEPMiHOBY Ta

JIOBrOTEPMiHOBY Nam'iTh
TlocnifoBHMI aHai3 TEKCTY,

MOBHMI IEpeKIIaj

TensorFlow, Keras

3roprkoBa HelpoHHa

Mepexka 3i mapamu ConvlD

Amarii3 noCHiIOBHUX JaHKX,
300paXKeHHs
Busnauae JIOKaJIbHi
1abI0HU B JIaHUX

3BopoTHE NONIHPEHHS
TIOMHJIKH,
Adam

ReLU

ONTHMI3aTOp

He BuUKOpHCTOBYE nam'saTh

300paskeHHs, BiZieoaHai3

TensorFlow, Keras

4
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PO3ITISTHYTI METOOV BEKTOPM3ALIII TEKCTOBMX
MACWBIB JJI51 PISBHVX TUIIIB EMBEIVIHI'TB

Tunu eMOeqUHTIB
|

— astText XLN

5

META TA 3AJJAUYI KBAJII®IKALIIMHOI POBOTU

Memoro keanigixayiunoi po6omu € anani3 BruBy Bukoprctanusa Contextual Ta Word emOeiHriB Ha TOYHICTH
Kinacudikanii TEKCTOBHX MaCHBIB.

3aoaui xeanigixayiiinoi pobomu:
MOPiBHSUIHUY aHAIi3 METO/IiB BEKTOPHU3aLLil TEKCTOBHX JOKYMEHTIB;
OIVIAZ ICHYIOYMX KOHBEEPiB Kiacudikallii TEKCTy, BKIIOYAl0UH IPENpoNeciHr Ta 6e3nocepenHii anais;

JIOCIIi/DKeHHsT BIUIMBY MeToxiB Bektopm3aunii Tekcry (Word2Vec ta GloVe) ma Tounicts Kiacu(ikaiii TEKCTOBUX MAacHBIB B
pamkax migxoxy Word Embedding Ha ocHoBi Helipomepesxeroi mozeni LSTM;

JIOCHI/KEHHsST BIUIMBY METOAIB BekTopu3auii TekcTy (momibHi no Bexropusauii B Mozmensix BERT ta GPT) Ha TOuHICTH
Knacuikanii TeKCTOBUX MacuBiB B pamkax migxoxy Contextual Embedding Ha ocHOBI HelipomepexeBoi mozeni LSTM;

aHali3 TOYHOCTI OTPUMAHUX PE3yJIBTaTIB.

6
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3ATIPOTTOHOBAHWMI ITOCJTIIOBHICTD PIIIEHHS TTOCTABJIEHOI

3
3AIAUI

Tlepeno6pobnennii

TEKCT

Bexropu3oBaHmit

TEKCT

HopmarnizoBauuit
TEKCT

7

PO3POBJIEHA APXITEKTYPA LSTM MO/JEJII

Bxinui gani: [Tonepennso
o6uHCIIeHi eMOeMHTH
(BEKTOPH30BaHUH TEKCT)

]

LSTM Layer

- units = 100
- activation=tanh

Dense Layer

- units = 1
-activation=sigmoid

| — >

Compilation

- optimizer=adam
- loss=binary_crossentropy
- metrics=accuracy

o

Buxinni nani:
Homep kinaca

8



OTPMIMAHI ITTIPAKTMYHI PE3YJIbTATV HA
KOXHOMY 3 ETAIIIB POBOTIV CMCTEMU

1. PesynsraTu nepenodpooxu

review

I, too, found "Oppenheimer" to be a brilliant
series and one of the finest offerings ever on
American PBS. David Suchet was particularly
effective as Edward Teller, as | recall, and the

overall conception was spectacularly good.
The only reason that the series doesn't rate a

full 10/10 is for the low-budget production
values in some areas. Actual content is
absolutely first-rate in my recollection.<br />
<br [>The Oppenheimer miniseries will be
released in the UK on July 31st! It will be a
Region 2/PAL set, but it would seem that a
Region 1/NTSC set should be soon in the
offing.<br /><br />If you have a universal
player in the US, you can order the series right
now from Amazon UK.<br /><br
[>http:/[tinyurl.com/znyyq<br /><br [>Huzzah!!

@/QAmEm®O

sentiment

positive

review

i too found oppenheimer to be a brilliant series
and one of the finest offerings ever on
american pbs david suchet was particularly
effective as edward teller as i recall and the
overall conception was spectacularly good the
only reason that the series doesnt rate a full
1010 is for the lowbudget production values in
some areas actual content is absolutely
firstrate in my recollectionthe oppenheimer
miniseries will be released in the uk on july
31st it will be a region 2pal set but it would
seem that a region 1ntsc set should be soon in
the offingif you have a universal player in the
us you can order the series right now from
amazon uk

OTPMMAHI ITPAKTVYHI PE3YJIbTATV HA
KOXKHOMY 3 ETAIIB POBOTV CMCTEMM

1. PesynsraTn HopManizanii nepeao0opobieHoro Tekety

review

i too found oppenheimer to be a brilliant series
and one of the finest offerings ever on
american pbs david suchet was particularly
effective as edward teller as i recall and the
overall conception was spectacularly good the
only reason that the series doesnt rate a full
1010 is for the lowbudget production values in
some areas actual content is absolutely
firstrate in my recollectionthe oppenheimer
miniseries will be released in the uk on july
31st it will be a region 2pal set but it would
seem that a region Intsc set should be soon in
the offingif you have a universal player in the
us you can order the series right now from
amazon uk

sentiment

positive

review

found oppenheimer brilliant series one finest
offering ever american pb david suchet
particularly effective edward teller recall
overall conception spectacularly good reason
series doesnt rate full lowbudget production
value area actual content absolutely firstrate
recollectionthe oppenheimer miniseries
released uk july region set would seem region

2132

set soon offingif universal player u order
series right amazon uk
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OTPMMAHI ITPAKTVYHI PE3YJIbTATV HA
KOXKHOMY 3 ETAIIB POBOTM CMCTEMM

1. PesynsraTn HopManizanii nepeao0opobieHoro Tekety

review

i too found oppenheimer to be a brilliant series
and one of the finest offerings ever on
american pbs david suchet was particularly
effective as edward teller as i recall and the
overall conception was spectacularly good the
only reason that the series doesnt rate a full
1010 is for the lowbudget production values in
some areas actual content is absolutely
firstrate in my recollectionthe oppenheimer
miniseries will be released in the uk on july
31st it will be a region 2pal set but it would

seem that a region Intsc set should be soon in
the offingif you have a universal player in the
us you can order the series right now from
amazon uk

sentiment

positive

review

found oppenheimer brilliant series one finest
offering ever american pb david suchet
particularly effective edward teller recall
overall conception spectacularly good reason
series doesnt rate full lowbudget production
value area actual content absolutely firstrate
recollectionthe oppenheimer miniseries
released uk july region set would seem region
set soon offingif universal player u order
series right amazon uk

2132

IVIAHYBAHH’I EKCIIEPMEHTY
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sentiment

positive

BapiarueHa Merox Meroxn Train accuracy Validation Validation loss  Training
KiNBKICTE emox BeKTOpH3aIlii BEKTOpH3aLii accuracy time
HABYAHHA TeKCTOBHX MAaCHBiB TEKCTOBHX MACHBiB
Nel Ne2
1 + - a4 + 4 4F
1 - + + + + +
+ 5 + + + +
2, - s ar " 4 1F
N + - + + + +
N - + + + 4r +
12



85

PE3YJIbTATU JOCITIIXXKEHHS BIUTMBY METO/IIB BEKTOPM3ALIIL
WORD2VEC TA GLOVE TA TOUYHICTb KITACU®DIKALIIL

84,94 88,77 03037 76,97 82,33 0.4019
94,10 88,19 0.2963 83,79 85,41 0.3406
96,82 86,80 0.3543 86,53 86,43 0.3227
97,02 87,40 0.4230 87,76 87,06 0.3077
98,94 87,13 0.5181 88,77 86,61 0.3308
99,22 86,47 0.6262 89,54 87,30 0.3056
99,26 83,90 0.7275 90,63 87,98 0.3073
98,74 85,93 0.5562 91,23 87,73 0.3033
99,37 86,55 0.5966 92,12 86,86 0.3273
99,75 88,77 0.7497 93,17 87,72 0.3166
99,75 86,03 0.8173 93,00 87,21 0.3392

13

AHAJII3 OTPUIMAHUX PE3YJIBTATIB JOCITUIXKEHHS METO/IIB WORD

EMBEDDING
Model Loss
Train Loss
Test Loss
10 10
86,87 87,72 os
02 TenaeHuii BTpaTH NpH HaBYAHHI T
0.7497 03166 o N~ Tectyanni Moaeni GloVe
o0 ———— Model Loss
0.9333 0.9457 "t e ¢ =
Tenpenuii BTpaTH IpH HABIAHHI Ta o\
0.87 0.88 TecTryBanHi Mogeni Word2 Vec "-\
0.87 0.88 o
02!
0.87 0.88 J
6340 3830 ‘ Froun
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PE3YJIbTATU JOCTIAKEHHS BIUTMBY METOIB BEKTOPM3ALIII BERT
TA GPT TA TOYHICTb KITACUDIKALIIL

87,62 90,14 0.2601 85,50 88,92 0.2987
91,53 90,98 0.2427 88,04 89,27 0.2789
93,27 91,45 0.2285 89,31 89,84 0.2623
94,52 91,82 0.2204 90,28 90,29 0.2507
95,58 92,07 02153 91,12 90,65 0.2421
96,41 92,31 02135 91,76 90,97 0.2365
97,12 92,56 02141 92,39 91,20 0.2320
97,65 92,79 0.2168 92,87 91,43 0.2295
98,14 92,97 0.2212 93,34 91,65 0.2281
98,91 91,23 0.2919 97,79 89,45 0.3851

15

AHAJII3 OTPUIMAHUX PE3YJIBTATIB JOCITUIXKEHHS METO/IIB WORD

EMBEDDING
Model Loss
Train Loss
Test Loss
10 10
86,87 87,72 os
03 TenaeHuii BTpaTH NpH HaBYAHHI T
0.7497 0.3166 N TecTyBanni Mogeni GloVe
o0 E—— Model Loss
0.9333 0.9457 "t e ¢ =
Tenpenuii BTpaTH IpH HABIAHHI Ta o\
0.87 0.88 TecTryBanHi Mogeni Word2 Vec "-\
0.87 0.88 o
02!
0.87 0.88 J
6340 3830 ‘ Froun
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BIICHOBKU

B mpoueci poborr Hax kamidikamiiHO0 pobO0TOI Oyl0 NPOBEAEHO JOCTIKEHHS Pi3HHUX MiAXOMIB 10
BEKTOpH3allii TEKCTOBHX MacHBiB, B ToMy umcii aHamizy Word2Vec Ta GloVe mis Word Embedding, a Takox
BERT i GPT mns Contextual Embedding, 3 MeToro OIiHKH X BIUIMBY Ha TOYHICTH Kiacudikamii TEKCTOBUX
MacCHBIB.

Ha mincraBi npoBEAEHOTO AOCIHIIIKEHHS OyJI0 BUSBIIEHO, 110 KOHTEKCTYyalbHi eMOeIUHTH, SKi BUKOPUCTOBYIOTHCS
B Mozemsax Ha 3pa3ok BERT ta GPT, 3abe3neuyroTh BHIY TOYHICTH KiIacH(ikamii MOPiBHAHO 3 TpaaUIiHHUMHU
meronamMu Word Embedding, Takumu sk Word2Vec i GloVe, ocobmuBo B 3ajgadax, e BayJIUBUHA IITHOOKHI
KOHTEKCTyaJIbHUI aHaJi3.

Byno mpoBeneHO 3icTaBleHHs pe3ynbTariB Mk Haikpamumu mozensmMu Word Embedding ta Contextual
Embedding. Haiixpamoro monemno Word Embedding, Ha OCHOBI Hammx KpUTEpiiB OI[iHIOBaHHSI, BHUSIBHIIACH
GloVe, sixa mpoaeMoHCTpyBaia KiHIeBy To4HicTs 87.72%, mio Oyno Bumie, Hix y Mozxeni Word2Vec 3 TOUHICTIO
86.87%. V xontexcti Contextual Embedding, BERT BusiBuBcs edexrupHimuM nopisasHo 3 GPT, 3 kiHIeBoo
ToyHicTIO 91.23% nporu 89.45% B GPT

17
AITPOBALIAA OTPUMAHUX PE3VYJIbTATIB

Crarra y cbaxoBOMY BUAQHHI:

O. BARKOVSKA, K. VOROPAIEVA, O. RUSKIKH Justifying the
selection of a neural network linguistic classifier //
Innovative technologies and scientific solutions for
industries. — 2023. — Ne. 3 (25). — pp. 5-14.
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