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JIOJIATOK A

TexcT nis mepeBipKy TOKEHi3alil

VY MmicTi Bke AeKiabKa AHIB 0€3 MacmTaOHUX OOCTpLIiB, ajie TEXHIKa Mae OyTu
TOTOBOIO BUiXaTH y Oyab-IKWH MOMEHT. Biax npwuiiimos Ha ciayx0y y 2022-my. A 1106
no0opoTucs, moKa3aTd, o s He OyAy CHOITH 31 3B'S3aHUMU PyKaMH, TIOKH BH 3 MOEi
barpkiBmMHM, 3 MO€T KpaiHu podute 603Ha-mo. Y mkoiai Nell BumBcs anwmo Jlimik,
SIKAA 3aruHyB BHacaiok Tepakty Ouis Ilamany cmopty 2015 poky. Yaap craBcs
6mm3pko 22:37, noBigomuB ouinbHUK OBA Oner Cunery6os. IIporsrom tmxns 15-21
KBITHSI YETBEPO JKUTENIB XapKIBUIMHH 3arMHYJIM BHACIIJOK POCIMCHKHX OOCTPLIIB.
[Tnoma moxkexi ckiama 6au3pko 100 kB.M. 37-piyHa BOJOHTEpKA 3a3Halla MOPAHCHD
BHacminok yaapy P® mo Kyn'sHceky-BysmoBomy, moBimomMuiau B OONNPOKypaTypi.
[logatn npomo3uiii Ta 3ayBaK€HHsS MOXXHa 110 25 KBITHS: HaAICJIaBIIM JHUCTa 3a
aapecoro: mi. KoHcrutyiii, 7; eleKTpOHHOIO momTor: rename(@city.kharkiv.ua; 3a
tenedorom +380577607968. Sk imerbcs y moBimomieHHi, i3 24 xoBTHs B [1I1 "PaBa-
Pycbka — I'pebGenne" 3aMiHIOBaTUMYTh MOpokHE TOKpUTTA. [lonan 17 000 momapis 3
moauHu: Ha JIBBIBIIMHI 3aTpUMalid WMOBIPHOTO OpraHizatopa BHI3Jly YOJOBIKIB 3a
KOpJOH. 3a mIicTh TWXHIB y mpokati "Jlymkamu HaBuBopit 2" otpumas $601 muH Ha
BHyTpimHOMY pUHKY CIIIA Ta me $861 muH 3a kopaonom. Tak 3aranbHi KacoBi 300pu
caraynmn $1,461 wapa. CuHONTHKHA — OOIISAIOTH  YNPOJOBXK THXKHS B YKpaiHi
noxononanus 1o -21°C Tta 15 cantumerpiB cHiry. MicusMu CTOBIYMK TEPMOMETpa
omycTuthcst a0 -11 rpamgyciB. OOnamryBanu TOKpIBIIO: Yy 3amopiioki TpUBaE
BIIHOBJICHHSI OaraTomoBepXiBKM 1o ByJ. HesanexHoi VYxkpainu. [pyra uepra —
BHYTpILIHE 03100JIEHHSI KBapTHp Ta CXOAOBOI KIITUHU mia'i3aiB Ne3.4, omopsmkeHHs
npuMmitieHs kBaptup mia'izaiB Nel,2,4 ta cxomoBux kimituH min'izmiB Nel-4; "IIpoekt
3aKoHy (IIPO AeMOOiIi3aliio0 — pef.) IPaKTUYHO PO3pOOICHUI 1 TOTOBUH 10 BUXOAY 1
nepenauy a0 BepxoBHoi Paau udepe3 KaGiner minicTpiB", — po3mnoBiB ['aBpuiiok. Y
rpyaHi 2023 poky miHicTp o6oponu Pycrem YMepos B inTepB'to CycniibHOMY CKa3as,
0 MIHICTEPCTBO TIPAIIO€ HAJ BCTAHOBJICHHSM UITKUX TEPMIHIB CIIyXKOW IS
BIMICHKOBOCITYKOOBIIIB. AKTyalbHy iH(OpMaIlif0 PO CTaH JOPIT Ta JTOMOMOTY MOXKHA

oTpuMaTH 3a TeaedoHoM 1inoa000Bo1 rapsyoi miHii: +38 (095) 568 38 77. Ha moporax



84
— okeneauIl. Y cy0OTy MOXJIMBI TOPHUBH IMIBHIYHO-3aX1THOTO BiTpy 10 15-20 M/c. 3a
ixHBOIO 1H(OpMaIIi€to, oA YKPUTTS cTaHOBUTH 234,5 M2 “Skmio y 4yepBHi 1ie Oyio
~100 km*/micsanpb Ta 3,4 kmM?/100y, TO y BepecHi 11e Bxke ctano ~400 km?/Mmicsip Ta 13,4
km?/no0y! Ilik mnpuiimoB Ha mucromag — 610 km*micsaus ta 20,3 kM?/1mo0y!
Bnywmaiitecs, Mu BTpauaemo 20 KiJIOMETpiB KBaJIpAaTHUX KOXKHOT AOOM”, — HIeThecs y
nomuci. borman bynvak ta kyparopku 36uparoTs 1 000 000 rpH: 3a HaHOLIBIINIA TOHAT
MOJKHA OTPUMATH YJIaMOK 3 Tina XyJqoxkHuka. Jle y XapkoBi MOxHa 34aTu KpoB? BYIL.
Knoukisebka, 366 (ma-it — 3 08:00 mo 15:00, xoxuy cy6ory — 3 08:00 mo 13:00);
TPL "Hixonbcwkuii", -1 moBepx (BiBTOpOK, yeTBep, cybota — 3 09:00 go 14:00). A6u
CTBOPHUTH O€3MEeYHUN MPOCTIp sl TpoMasisiH, cepBicHui neaTp MBC Ne6341 mepeixan

710 YKpUTTA. Afpeca He 3MiHuIacs — M. Xapkis, By [lleByenka, Oyn. 26.
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JIOJIATOK B

TokeHizoBaHMI TEKCT y (hopmarTi csv
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JIOJIATOK B

3BIT pe3yNbTaTiB MEPEBIPKH HA YHIKAIBHICTh TEKCTY B 0a3i XHype

. L Dara aei 6/9/2025 -
@ StrikePlagiarismcon t@ o A =,/ 38iT He GyB ouiHenuii
[lara peparyBamua ===

3BiT nogibHocTi

MeTagaHi

Haasa oprasisauii

Kharkiv National University of Radio Electronics
Baronosok
2025_M_NI_IN3-23-3_lopenos_f1_O_ckopoyeHunin

Asrop Hayxosuit kepismux / Excnepr
lop a 0. Hap Onexa OniiHuK
nigpoaain

kacp. NI

O6c¢ar 3HanaeHux nogibHocTen

Koediui . AIKMIA Big TEKCTY no Bi Ao 3aranekoro obcary Texcty 6yno @, B PI3HMX 3 iTb yBary, Wo BUCOKI
Ta HE aBTO! nnariar. 3siT Mae i ! ocoba.
0.35% 3.04%
0.35% 3.04%
1
25 13041 102824
Noaxuna chpaan ans koediuiexra nogiGHocti 2 Kinexicts cnie Kinexicts cumsonie

TpuBora

Y ysomy poaaini Bu 3HaiaeTe iHOPMaLiio LWOAO TEKCTOBMX CIOTBOPEHD. Lii CnoTBOpeHHs B TEKCTi MOXYTb roBopuTth npo MOXIIMBI maxinynsuii 8 TekcTi. CnoTBopeHHs B

TeKCTi MOXYTb MaTh HaBMUCHWA XapakTep, ane YacTile xapakTep i npu praujii Qoky Ta Ta noro i, TOMY MU D 13y Bam
NiAXoAUTM 40 aHanisy LbOoro Moayns Bi, i Y pasi p A0 HALWOT CNY*GM NIATPUMKA.
3amina Gyks 0
IHTepBanu 0
Mikponpo6inu H 0
Bini sHaku ® 0
Mapadpasu (SmartMarks) a 3
Mopi6HocTi 3a cnuckom mxepen
Hwxue HasegeHni cnucok mpxepen. B usomy cnucky € mxepena i3 pisHux 6a3 aanux. Konip Tekcty B SKOMY peni BiH bys naeHwi. L i
Koediuienty MogibHocTi He Bj p: nnariary. k i i KOXHE i i amicT i icTb
10 HanpoBLUKX thpa3 Konip Texcry
NOPSAKOBUR KINBKICTb IAEHTUMHIX
HOMEP HA3BA TA AIPECA [DKEPENA URL (HA3BA BA3Y) CINIB (PPATMEHTIB)
1 https://github.com/brown-uk/corpus 26 0.20 %
2 https://unicode-explorer.com/c/2018 7 0.05%
3 http://www.opoudjis.net/unicode/punctuation.htm! 6 0.05%
4 hitp://www.opoudijis.net/unicodels ion.html 6 0.05%
3 6a3u paHux RefBooks (0.00 %) n

Pucynok B.1 — 3BiT moaibHoOCTI, epiia CTopiHKa
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NOPAAKOBUA HOMEP 3AronoBok KINBKICTL IAEHTUYHUX CNIB (PPAMMEHTIB)

3 goMallHboi 6a3n aaHux (0.00 %) |
NOPAAKOBUA HOMEP 3AronoBok KINBKICTL IAEHTUYHUX CNIB (PPAMMEHTIB)

3 nporpamu o6MmiHy 6azamu gaHux (0.00 %) |
NOPAAKOBUA HOMEP 3Aronosok KINbKICTL IAEHTUYHUX CNIB (PPAMMEHTIB)

3 [HTepHeTy (0.35 %) |
NoPAAKOBUA KINBbKICTb INEHTUYHKX
HOMEP AXEPENO URL CIIB (PPAIMEHTIB)
1 https://github.com/brown-uk/corpus 26 (1) 0.20 %
2 hitp://www.opoudjis.net/unicode/punctuation.html 12(2) 0.09 %
3 hitps://unicode-explorer.com/c/2018 7(1) 0.05%

Cnucok NPUUHATUX hparMeHTiB (HEMae NPUINHATUX hparMeHTiB)

NOPSAKOBUA HOMEP 3MICT KINbKICTb OQHAKOBUX CNIB (PPAFMEHTIB)

Pucynoxk B.2 — 3Bit moaiObHOCTI, Apyra CTOpiHKa



JIOJIATOK T

Crnaiian npe3eHTartii

- MIHICTEPCTBO
OCBITU I HAYKMU

. YKPAIHU

Jdocnig>xeHHA meToAiB
aBTOMaTu3auii popmyBaHHA
TEKCTOBMX KOpPNycCiB

Fopenos daHnno OnekcaHgposuy, IM3m-23-3
HaykoBuu kepiBHuK: gou. OnekcaHap Beuyp

— e 19 yepBHA 2025

Pucynok I'.1 — Cnaiig Nel

Ornap npegmeTHOI obnacTi

* Lo Take TekcTOBUM KOpMyC?

* §Ki € TeKCTOBI Kopnycu?

* Ak GOPMYETLCHA TEKCTOBUI KOPMYyC?
* SKi € BAKNINKW B TEKCTOBUX AAHUX?

Pucynok I'.2 — Cnaiig Ne2

=z

m

XAPKIBCbKHA
HAUIOHANbHWA
YHIBEPCUTET
PARIOENEKTPOHIKM

&9



90

Ornan npegmeTHOI obnacTi

LLlo Take TeKcTOBUMiA Kopnyc?
TekcToBUI KOPNYC - Lie CTPYKTYpOBaHa 36ipka TeKCTOBUX AaHWX. Kopnycu
TEKCTiB € OCHOBOI 151 PO3BUTKY CUCTEM 06POBKM NPUPOLHOT MOBU

fAKi € TekcToBI KOpnycu?
English Corpora, BNC, bpYk, UberText 1.0, UberText 2.0, Mova.info, T'PAK

Pucynok I'.3 — Cnaiig Ne3

Ornapg npeomMeTHOoi obnacTi

AK popMy€ETbLCA TEKCTOBUU KOpnyc?
1. O6bpaHHs gxepen.

2. BunyyeHHs Tekcry.

3. Hopmanisauis.

4. OujiHKa AKOCTI.

5. TokeHizauiq.

6. Po3MmiTKa Ta 36epexeHHs.

Pucynok I'.4 — Cnaiig Ne4
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Ornan npegmeTHOI obnacTi

SIKi € BUKNNKWN B TEKCTOBUX AAHUNX?
+ dopmaTyBaHHS.

* MoBHi 0c06A1BOCTI.

* [TOMWIKN HaNMCaHHA.

AKi Hacnigkn?
HesikicHi kopnycwm TekcTis, wym anst NLP-mogeneli, 36inbLUeHHst pO3MipHOCTI

(— p—
d b
X
Pucynok I'.5 — Cnaiig Ne5

[ocnig)XXeHHA

MeToto pob0TY € NiABULLLEHHSA AKOCTI YKPAIHOMOBHMX TEKCTOBUX KOPMYCIB Ta

cmcTeM X GOpMyBaHHS

Ana foCATHEeHHA NOCTaBNeHOoI MeT NOTPIOHO:

« [locnianTn TEKCTOBI KOpnycu

» Jocnigntn MeToam Ta iIHCTpYMeHTU Anst GOpMyBaHHSA TEKCTOBMX KOPMYCiB
[ ——

Pucynok I'.6 — Cnaiig Ne6
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AHania nigxopnis 0o popMyBaHHA KOpPNycCiB
* BpYK.

« Uber Text 1.0.

« UberText 2.0.

* TPAK.

Pucynok I'.7 — Cnaiig Ne7

AHani3 nitepatypHUX gyxepen rno HopmMariisadii

+ Aliero Ta iH.

« Starko Ta iH. (TPAK).

+ BakyneHko.

+ Chaplynskyi (UberText 2.0).
+ Cudak Ta iH.

*+ Van der Goot Ta Cetinoglu.

Pucynok I'.8 — Cnaiix Ne8
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AHani3 iIHCTPYMEHTIB O/1A TOKEHi3au,i

+ SpaCy.

+ Stanza.

* NLTK.
« Language Tool.

+ Lang-UK.

Pucynok I'.9 — Cnaiig Ne9

[TipcymMKn aHanisy gyxepern

Mpobnemu:
* Hemage rHy4koro Ta MacLUTaboBaHOro pilleHHs A1 GopmMyBaHHS KOpnyciB

* Hemae meTogiB HopManisauii TenepoHHMX HoOMepiB, anocTpodiB Ta ANoK B
HOBWHHUX TEKCTIB

* TokeHi3auisa irHoOpye CeEMaHTUYHY €AHICTb KOHCTPYKLN

3peLuToro, HeobXifHO PO3PO6UTU BAOCKOHAIEHY CUCTEMY aBTOMaTUYHOIO
dbopmyBaHHA TekcToBMX KopryciB (CAPTK)

— p—

o —

Pucynok I'.10 — Cnaitg NelO
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Onuc BuMOr 0o nporpamHoi cuctemu

* Heo6xiagHO po3pobuTK MOAYIBHY CUCTEMY, LLLO 3abe3nedvyBaTiMe NOBHUM LKA
06po6bKuM TekcTy. CncTeMa NOBMHHA BiAMNOBIAATY BUMOTraM rHy4KOCTI,
PO3LUMPIOBAHOCTI Ta 3abe3nevyBaTi BUCOKY SIKICTb TEKCTIB

« Cuctema NOBMHHA HOPManizoByBaTW TeNePpOHHI HOMepPU, Nankm Ta anocTpodu
3rigHO 3 0diLiiHMMKM pekoMeHaLisMN

+ CucTemMa NOBMHHA BUKOHYBATK CEMAHTUYHY TOKeHi3aL,ito 3i 36epexeHHsIM
LiNiCHOCTI CeMaHTUYHMNX KOHCTPYKLil Ta goTpuMysatuce ACTY 3582:2013

* [HWi BUMOrK, Hanpuknag, nigxia Ao aHoTtauii dalinis
——
d h

Pucynok I'.11 — Cnaiig Nel 1

ApXiTeKTypa nporpamMHoi CUCTEMU

MogaynbHWIA NiaXiA,.

KoHBeepHa 06pobka.

THY4KICTb.

XML-¢popmar.

Pucynok I'.12 — Cnaiig Nel2



[MokpalueHHA Hopmarnisadiji
« Hopmanizauja npobinis.

« Hopmanizaujs anoctpodis.

« Hopmanisaujs nanok.

* HopMmanisauis Homepis..

Pucynok I'.13 — Cnaiig Nel3

[loKpalleHHA TOKeHi3aLil

CdopmoBaHO TecToBi Habopw.

O6paHo TOKeHI3aTop ANS MOKPALLEHHS.

BukoHaHo Moandikauii.

Pucynok I'.14 — Cnaiig Nel4
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MeTooonoria eKcnepuMeHTy

+ OuiHka Hopmanizauii Ha Uber Text 2.0 News Cleaned
+ OuiHKa ToKeHi3auil Ha ypuBKax HOBWH «CycnifibHe HOBUHW»

+ OuiHKa cnctemum Ha obpobui apxiy «CycnifibHe HoOBUHM»

Pucynok I'.15 — Cnaiig Nel5

PesynbTaTtn HopManisaduii

TenedoHi Homepu A0 HopMani3aLii:

Ne dopmar KinbkicTb 36iriB BifcoTok Bij 3aranbHO1 KilbKOCTI
1 (0XX) XXX-XX-XX 11827 19.258451

2 0XX-XXX-XX-XX 6407 10.432814

3 0XX XXX XX XX 4964 8.083111

4 OXXXXXXXXX 4232 6.891161

5 +380 (XXX) XX-XX-XX 4047 6.589917

TenedoHi HOMepwn Nicna HopManisawii:

Ne dopmar KinskicTsb 36iriB BijcoTok Bij 3arajbHOI KiJIbKOCTL
1 +380 (XX) XXX-XX-XX 51489 83.84192
2 +380 (XXX) XX-XX-XX 9923 16.15808

——

d h

Pucynok I'.16 — Cnaiig Nel6

96



PesynbTaTtn Hopmanisadii

Po3nogin anoctpodiB f0 Ta nicns Hopmanisau,ii:

CumBon

U+0027
U+2019
U+02BC
U+0060
U+2018
U+02B9
U+02BB

3aranom

KinekicTs
7465048
4693904

144521
20895
12824

214
10
12337416

TTo Hopmamizarii
Bincotok
60.5074
38.0461
1.1714
0.1694
0.1039
0.0017
0.0001
100.0000
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Iicast Hopmadizauii

KinpKicTh BincoTok
5519 0.0448
1226 0.0100

12302968 99.9403

397 0.0032
209 0.0017
0 0
0 0
12310319 100.0000

Pucynok I'.17 — Cnaiig Nel7

PesynbTaTtn HopManisaduii

Po3nogin nanok Ao Ta nicag HopMasnilawii:

CumBon

U+0022
U+00AB
U+00BB
U+201D
U+201C
U+201E
U+201F
U+275D
U+275E
3aranom
——
o —

Jlo Hopmamizanit

KinekicTs
29002764
12495485
12333176
1065203
1046085
109199
16
4
4
56051936

Bincorok
51.743
22.293
22.003

1.900
1.866
0.195
0.000
0.000
0.000
100.000

KinekicTs
7780
26895177
26840011
1166659
1167062
0

0
0
0

56076689

ITicast Hopmadmizanii

Bincotok
0014
47.961
47.863
2.080
2.081
0.000
0.000
0.000
0.000
100.000
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PesynbTaTn TOKeHi3auil

MopiBHANBHUIA aHani3 pe3ynbTaTiB POH60oTM PO3p0bIEeHOro TokeHizaTopa 3
eTa/lIoHHOK PO3MITKOK NMoKa3aB MOBHWI 36ir ycix 507 TOKeHiB, LLO

NiATBEPAXKYE KOPEKTHICTb PO6OTY aNirOPUTMY Ta Oro BigNOBIAHICTb
BCTaHOBJ/IEHVM B/MOram.

Pucynok I'.19 — Cnaiig Nel9

PesynbTatn po60TH CUCTEMU

+ Kopnyc 3413 HOBVH 3a
31 6epesHa 2025 poky

* Yac 06pobkn ogHOro
AOKYMeHTa TPUBAE Bij,
3 80 10 cekyHA,

Pucynok I'.20 — Cnaitg Ne20
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AHani3 oTpumMaHux pesynbTaTiB

+ ChopMOBaHO BUCOKOSKICHNI aHOTOBaHUIA Koprnyc 3 413 HOBUH
* PeanizoBaHo rHyuky CA®TK 3 MOAY/IbHOK apXiTeKTypoto

* MNokpalLeHo ceMaHTUYHY TOKeHi3aL,ito 3i 36epexeHHAM LiniCHOCTI
KOHCTPYKLLi

* CTaHAapTN30BaHO HEMOCNiIAOBHI eleMeHTU 3rigHo 3 odiLinHUMM
pekoMeHaLiamMmn

Pucynok I'.21 — Cnaiig Ne2 1

[y6nikauia pe3ynbraTis

Test Normaluation Challenges In Ukrainian News Corpus:
Problem Anslyss and Rewsarch Framework

oo JVLLCAIS2025

Certificate

Danyylo Horieloo

Pucynok I'.22 — Cnaiig Ne22
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[lincymMmKku

Cuctema roToBa A0 NPaKTUYHOIO BUKOPUCTAHHSA 3 BiAKPUTUM KOAOM Ta MOAYNbHOK
apXxiTeKTypor A4/18 nerkoi agantauii nig pisHi 3aB4aHHS KOPMYCHOT NiHIBICTUKMN.

[NepcrnekTnBY PO3BUTKY:

* Po3wimpeHHsA ceMaHTVNYHOT TOKeHi3aLii

* Po3wmpeHHsa HopmManisauii Ha Mi>XkHapoaHi TenedpoHHi Homepun
+ ONTMMI3aLia KOMMOHEHTY MOLLYKY MOMWJIOK

* [HTerpauis po3ymMHOro BMnpasaeHHs NOMUIOK

+ Peaniszauis MexaHi3my BiACTeXeHHSA nporpecy

* PoswmnpeHHsa Ha iHLWi TN gxepen

——
R
X
Pucynok I'.23 — Cnaiig Ne23
Aki € 3annTaHHA?
——
e e X

Pucynok I'.24 — Cnaiig Ne24
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Text Normalization Challenges in Ukrainian News Corpus:
Problem Analysis and Research Framework

Danylo O. Horielov’ and Oleksander V. Vechur®
¢ Kharkiv National University of Radio Electronics, 14 Nauky Ave., Kharkiv, 61166, Ukraine

Abstract

Ukrainian news texts contain significant formatting inconsistencies that affect their quality for
computational linguistics applications. This paper identifies three critical normalization
problems in Ukrainian news corpora: inconsistent phone number formats, mixed apostrophe
symbols, and improper quotation mark handling. We propose a systematic research framework
using rule-based normalization approaches designed for Ukrainian orthographic conventions.
Our methodology includes plans for evaluation on the UberText 2.0 corpus and development
of specialized tools for Ukrainian text processing. The research aims to establish standardized
formats that improve text consistency for language model training and natural language
processing applications.

Keywords
Text normalization, ukrainian language, phone numbers, apostrophes, quotation marks, natural
language processing

1. Introduction

Ukrainian news texts are valuable resources for natural language processing and language model
training. However, these texts contain formatting inconsistencies that reduce their quality and usability
for computational analysis. While general text preprocessing handles basic normalization like symbol
standardization, Ukrainian news texts need specialized attention for language-specific formatting
problems.

We have identified three main normalization challenges through analysis of Ukrainian news sources.
First, phone numbers appear in many formats across news articles, making information extraction
difficult. Second, apostrophe symbols vary significantly, with multiple Unicode characters used for the
same purpose. Third, quotation marks show inconsistent usage with improper nesting and mixed styles
within articles.

These issues require systematic solutions that follow Ukrainian orthographic standards and practical
formatting guidelines. This research proposes a framework to address these specific normalization
challenges in Ukrainian news texts.

2. Related work

Text normalization transforms text into a standardized form for natural language processing
applications. Aliero et al. [1] identify four main approaches: rule-based methods using predefined rules,
statistical methods learning from data, neural network methods using deep learning, and hybrid methods
combining multiple approaches. For specialized tasks like phone number standardization, rule-based
approaches remain common.

For Ukrainian texts, Starko et al. [2] described preprocessing approaches for the GRAC corpus,
including Latin-Cyrillic character confusion correction and basic normalization using LanguageTool's
Ukrainian module. Vakulenko [3] focused on standardizing letters, numerals, and measurements for

MIT@AIS'2025s: 1Ist International Scientific and Practical Conference “Modern Information Technologies and Artificial Intelligence
Systems”, May 19-22, 2025, Kharkiv-Yaremche, Ukraine

EMAIL: horielov.danylo@gmail.com (A. 1); alexander.vechur@nure.ua (A. 2)

ORCID: 0009-0005-9393-6231 (A. 1); 0000-0001-9605-1475 (A. 2)

Pucynok /1.1 — Te3u omy6inkoBani Ha 1-if MixkHapoHi# HAYKOBO-TIPAKTUYHIH
koH(pepenii «CyyacHi iHopMaIliitHI TEXHOJOTI{ Ta CHCTEMHU ITYYHOTO THTEIEKTY
MIT@AIS-2025», nepia cTopiHka



102

211

text-to-speech applications. Chaplynskyi [4] introduced UberText 2.0 with comprehensive
preprocessing pipelines for Ukrainian text normalization.

Phone number normalization has been addressed by Cudak et al. [5], who focused on removing
formatting characters for computational comparison rather than standardizing display formats. Van der
Goot and Cetinoglu [6] explored lexical normalization in code-switched multilingual texts, showing
improvements in downstream tasks.

However, existing approaches do not specifically address the combination of phone number
standardization, quotation mark nesting, and apostrophe disambiguation that characterizes Ukrainian
news texts.

3. Problem analysis
3.1.Phone number format inconsistencies

Ukrainian news sources show different variations in phone number formats. Common patterns
include +380XXXXXXXXX, +380 (XX) XXX XX XX, and +38 (0XX) XXX-XX-XX. These
differences come from various editorial policies, automated content systems, and different source
formatting rules.

The Ukrainian government design system recommends +380 (XX) XXX-XX-XX for standard
numbers [7]. We propose adding +380 (XXX) XX-XX-XX for special three-digit service numbers to
better distinguish toll-free and paid services from regular phone numbers.

3.2.Apostrophe symbol variations

Ukrainian orthography uses apostrophes to separate certain vowels from preceding consonants.
However, news texts use various Unicode symbols (U+0027, U+02BC, U+201E etc.) for the same
purpose. This variation makes automated processing difficult and creates confusion when
distinguishing apostrophes from quotation marks.

While official Ukrainian orthography does not specify which apostrophe symbol to use,
standardization is necessary for consistent processing [8]. The U+02BC symbol offers advantages due
to its curved appearance, default use in Ukrainian keyboards, and visual distinction from quotation
marks.

3.3.Quotation mark handling issues

Ukrainian news texts show inconsistent quotation mark usage with various symbols (U+0022,
U+201D, U+201E etc.). Problems include improper nesting, mixing different styles within articles, and
confusion between quotation marks and apostrophes.

Ukrainian orthographic standards require guillemets (U+00AB and U+00BB) for outer quotations
and curly quotes (U+201C and U+201D) for inner quotations [8]. Proper implementation needs
contextual analysis to determine opening versus closing positions and systematic handling of nested
quotation levels.

4. Proposed research framework
4.1.Phone number normalization approach

Our approach will focus exclusively on Ukrainian phone numbers to ensure high accuracy. The
methodology involves pattern recognition based on Ukrainian country codes and valid operator
prefixes. We plan to implement multiple regular expression patterns to capture format variations while
preventing false matches through verification checks.

The normalization process will convert all valid formats into two standardized forms: +380 (XX)
XXX-XX-XX for regular numbers and +380 (XXX) XX-XX-XX for special service numbers. This
approach maintains semantic distinction while achieving format consistency.

Pucynox /1.2 — Te3u omy6inkoBaHi Ha 1-if Mi>kHapoIHI HAYKOBO-TIPAKTUIHIN
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4.2.Apostrophe disambiguation strategy

The proposed algorithm will distinguish between apostrophes and quotation marks through
contextual analysis. Key factors include character patterns, position within text, and surrounding
punctuation context. The approach will convert symbols between letters to apostrophes while
treating symbols at text boundaries or near punctuation as potential quotation marks.

4.3.Quotation mark standardization method

The quotation mark normalization process will operate in multiple phases: initial consolidation of
different symbols, contextual determination of opening versus closing positions, and implementation
of nested quotation styles. The approach will consider adjacent characters, text boundaries, existing
quotation marks, and punctuation context.

The methodology will implement Ukrainian orthographic standards with alternating styles for
multiple nesting levels, ensuring proper visual organization and readability.

5. Evaluation plan and expected results
5.1.Evaluation methodology

We plan systematic evaluation using the UberText 2.0 corpus, specifically the News Cleaned
subcorpus containing 21.37 GB of Ukrainian news articles. The evaluation framework will include
pattern extraction to analyze format distribution before and after normalization, statistical analysis of
conversion accuracy, and error categorization for improvement.

Success metrics will include format consolidation rates for phone numbers, apostrophe
standardization percentages, and proper quotation mark nesting implementation. The evaluation will
also assess processing warnings and errors to identify cases requiring additional attention.

5.2.Expected outcomes

This research aims to provide specialized normalization tools designed for Ukrainian news texts.
Expected results include significant reduction in format variations, improved text consistency for
processing, and enhanced corpus quality for language model training.

Based on preliminary analysis, we expect to consolidate hundreds of phone number formats into two
standard formats, achieve high apostrophe standardization rates, and implement proper quotation mark
handling according to Ukrainian conventions. The methodology development will contribute to
Ukrainian computational linguistics resources.

6. Future research directions

Following successful implementation and evaluation, future work will focus on extending phone
number normalization to international formats, developing adaptive approaches for corpus-specific
patterns, and integrating the normalization tools into comprehensive text preprocessing systems.

Additional research directions include optimizing performance for large-scale processing,
addressing other normalization aspects such as hyphen standardization, and exploring neural
approaches for more complex normalization challenges in Ukrainian text processing.

7. Conclusion

This paper establishes a research framework for addressing critical normalization challenges in
Ukrainian news texts. The proposed methodology targets specific problems of phone number
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inconsistencies, apostrophe symbol variations, and quotation mark handling through specialized rule-
based approaches designed for Ukrainian orthographic conventions.

The research will contribute to improving Ukrainian language resource quality and supporting more

effective natural language processing applications for Ukrainian texts. Implementation and evaluation
on large-scale corpora will provide valuable insights for Ukrainian computational linguistics and
establish best practices for news text preprocessing.
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