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Pedepar:

1. MeTo10 nycepTauifHOro AOCIIIPKEHHS € PO3pOOKa Ta BIOCKOHAJIEHHS] METOIIB Kacuikalii JOKyMEeHTiB,
HalMCaHUX IPUPOLHOI0 MOBOIO, Y MAJIOPECYPCHOMY CEPENOBUIII 32 JOIIOMOTOI0 NOOYIOBY BEKTOPHUX IrpadOBUX
IIPENICTaBJI€Hb CJIOBHUKIB IPUPOJIHOI MOBU. 3BaXKal04M Ha Te, 0 63% KOHTEHTY IHTepHEeTY HallMCaHO aHIJIFICBKOIO
MOBOIO, i 61/IBIIICTh MOB IIPE/ICTaBIEHA MEHII HiX 1% Be6-CTOPIHOK, BEJIMYE3HA KiJIbKICTh MOB € MaJIOPECYPCHUMU

Ta, BiANOBIIHO, MEHII NOCiI)KEHUMHU 3 TOYKHU 30pY MiIX0iB 70 OOPOOKU NPUPOIHUX MOB. Lle mpu3BOAUTE 10 TOTO,



o iHpopMaLiliHi cuCTeMH, SIKi BUMYIIEH] IIPAl}0BaTH HA OCHOBI MaJIONPECTABIEHUX MOB, YaCTO IIOTEPIAIOTD Bif
HU3BKOI SIKOCTi, [IOPIBHSHO 3 iX aHIJIOMOBHUMU aHajioramu. ToMy, MOKpalleHHs BXe iCHyI0UMX Ta PO3POOKa HOBUX
METO[IiB 0OpPOOKM NPUPOJHOI MOBU Y MaJIOPECYPCHOMY CEpPEIOBHUIIi € aKTyaJIbHOIO 3aiauelo. Pe3ysibraTu
[IPOBEJIEHUX NOCIiIKEHDb [10Ka3aJIH, 10 BEKTOPHI [IPEICTaBIEHHA CJIOBHUKIB HA OCHOBI METOIiB KOZyBaHHS
BEpPIIMH rpadiB MOXKHA IO€JHYBATHU 3 TUIIOBUMU BEKTOPHUMMU NIPEJICTAaBIEHHIMU JOKYMEHTIB 17151 IOKPAIll€HHS
SKOCTI Kyacudikalii TOKyMeHTIB 3a JOIIOMOTOIO MiZIX0/iB MalIMHHOTO HaByaHHs. Ko>XKeH KPOK 3aIlIpOIIOHOBAHOIO
METOJly Mae Habip napameTpiB Ta rineprnapamMeTpis, Bif, SIKUX 3aJIEXKATb PE3YJbTaT Ta €(PEeKTUBHICTb PiHATIBHOTO
pimeHHs. ToMy TOJATKOBO HaBe[EHO aHaJli3 JaHUX OMILIil, @ TAKOK MOPIBHSAHHS Pi3HUX MiAXO0AiB 10 TOOYI0BU
IIpeJCcTaBjieHb BepH rpadiB y KOHTEKCTI CJI0BHUKIB. 1711 OCSTHEHHS HalKpaluX pe3yJIbTaTiB IPOIIOHYETHCS
BMKOPHMCTaHHS METO/ly Ha OCHOBI BUIIaIKOBUX OJsiykaHb - Node2Vec, siKuii IepeTBOpIoe €JIeMEHTU CJIOBHUKA Y
BEKTOPY 32 IPUIHATHUI Yac, He BUMarae 6araTo pecypciB Ta OTPMMYE BUIIi OLIiHKY NIpY NMOAalbLIiN Kiacudikarii
IOKYMEHTIB. [IJI1 HACTYIIHOTO KPOKY, & CaMe 3JIMTTS] BEKTOPHUX NPEJICTABIEHb TOKYMEHTIB Ta CJIOBHUKOBO]
iHdopmarii onTrManIbHUM BUSIBUBCSI METOJ, 3BaKEHOI cyMU. JI0JaTKOBO HAaBOISTHCS [IPAKTUYHI peKoMeHallii [1o
po6OTi 3 MOAI6GHMMH JAHMMU, 2 CAME OCOOJIMBOCTI OTPUMAaHHS, 30€PE>KEHHS Ta 1epeloOPOOKU OKYMEHTIB,
No6YI0BU CJIOBHUKIB [171 KOSKHOTO 3 METOZiB Knacudikaliii JOKyMeHTiB, 30€pe>keHHs Ta 00pOOKHU CJIOBHUKA
CHMHOHIMIB, a TAaKOX aHaJli3 CTATUCTAYHOI 3HAYYyLIOCTi pe3ysibTaTiB. HaykoBa HOBU3HA OJ€p’KaHUX PE3YJIbTaTiB
IOJISITa€ Y HaCTYITHOMY: Briepiue 3arporoHoBaHO MeTOJ, Kiaacugikaliii JOKyMeHTiB Ha OCHOBI BEKTOPHUX
IIpeJCTaBJIeHb CJIOBHUKIB IIPU 00POOLi IIPUPOIHOI MOBY Yy MaJIOPECYPCHOMY CEPELOBULL], SIKUY BiflPi3HSETHCS Bif,
METO/IiB IONIOBHEHHS JAHUX, 110 6a3yIOThCS HA CJIOBHUKAX, TUM IO Y HbOMY IIO€IHYIOTbCSI BEKTOPHI
MIPENICTaBJI€HHS JOKYMEHTIB 3 BEKTOPHUMMU IIPEJCTABJIECHHSIMY €JIEMEHTIB JIIHTBiICTUYHUX CJIOBHUKIB, 110 JO3BOJISIE
36inbmuTH F1-Mipy siIKocTi Kiacu@ikallii JOKyMEHTIB y MaJlOpeCypCHOMY CEpeLlOBUIILi; 3allpOIIOHOBAHO BEKTOPHY
MOJeJIb CJIiB 3i CJIOBHMKA CUHOHIMIB, IKa Ha BiIMiHY BiJl iHIINX Oyye€TbCSI HA OCHOBI BEKTOPHUX NIPEICTABIEHDb
BY3J1iB rpady CJIOBHUKA, I110 HAA€ MOSKJIMBICTS ii IOBTOPHOTO BUKOPUCTAHHS B Pi3HUX 3a7jadax 0OpOOKU PUPOIHO]
MOBH yepe3 TpaHc(epHe HaByaHHS; MogudikoBaHO METOM KOHKATEHallii Ta 3BaKEHOI CyMMU I1pY 3/IUTTi BEKTOPHUX
[IPENCTaBJIEHDb CJIiB OLABAHHAM €Tally IIOIIYKY BiAIIOBIAHOCTI CJIiB 3 HOKYMEHTY CJIOBaM 3 CJIOBHMKA CMHOHIMIB, 110
I03BOJIsSI€ MOKPUTH BiZICYyTHi y CJIOBHUKY CJ10BO(OpMHU 6€3 T06YL0BU MOieJlell BUSHAYEHHS] YAaCTUHU MOBU Ta
IIOIIYKY CJI0BOGOPM, 110 CYTTEBO YCKIIAAHEHO ¥ MAJIOPECYPCHUX cepenoBulax. [IpakThuyHe 3HaYeHHs OJepKaHuX
Pe3yJbTaTiB NOJISITae y TOMy, 110: Po3po6eHnii MeTo, 103BOJIsS€ 3HAYHO IiaBUIUTH F1-Mipy sIKOCTi cuctem
kyacu@ikalii JOKyMEHTIB y MaJIOpECYpPCHUX CepefoBUIax. TakuM YMHOM PO3POOHUKHU JAHUX CUCTEM MOXYTh
3MEHIINTY 4acC Ta BUTPATHU HAa pO3POOKY, aIPKe BUIIA SIKICTh CUCTEMU JOCATAaTUMETHCS 3 MEHILIOIO KiJIbKICTIO
PO3MITKHY, PO3LIMPEHHS IKOi MOXKe OyTH He IOCTYIIHUM, 200 BUMaraTy 40JaTKOBUX 4YaCOBUX UM (PiHAaHCOBUX
inBecTuuiit; Po3po61eHO BEKTOPHI IPEACTABIEHHS CJliB Y CJIOBHUKY CUHOHIMIB yKpaiHChKOI MOBH, SIKi MOXKHA
[I€EPEBUKOPUCTOBYBATH 32 JOIIOMOI0I0 TPAaHC(HEPHOTO HaBYAHHS ITPU CTBOPEHHI IPOrPAMHUX CUCTEM Y iHIINX
IIPUKJIAgHUX 067acTsx; [IpencrapieHo Habip JaHux [is Kiacudgikalii TeM MeTulliil, HalliJleHui Ha TeCTyBaHHs
METO[IiB 0OpOOKU NPUPOJHOI MOBU Y MaJIOPECYPCHOMY cepeioBulli. JOKyMEHTH HalMCaHi yKpaiHCbKOK MOBOIO Ta
MaIOThb BY3bKY YPOaHICTMYHY CIeljiai3alio, 10 poOoUTh Habip JaHUX BiIMiHHMM Bifj KOPIIyCiB 3araJbHOro
IIpM3HAYEHHS; 3alIpOIIOHOBAHO 3aCTOCYBaHHS PO3p0bJieHoro metoay 1o kinacudikanii netuuiit no Kuiscekoi
MiCBKOI pai1 3a TEMaMH, SIKa JJ03BOJIsI€E aBTOMATUYHO MIPOIIOHYBATH TEMY METULii [IPX PY4HiA pO3MITL, 10 MOXKe

CYTTEBO CKOPOTUTH Yac Ha iX aHai3.

2. The objective of this research is to develop and improve document classification methods in low-resource
natural language processing through graph embeddings of linguistic dictionaries. Considering that 63% of the
Internet is written in English, and most of natural languages are represented in less than 1% of all web pages, a lot
of natural languages are considered low-resource, and are less researched in the field of natural language
processing. This leads to information systems built to work with low-resource languages having lower quality than
their English counterparts. Consequently, improving existing low-resource natural language processing methods
and the development of new ones is a relevant research problem. The results of the research showed that vector
representations of dictionaries based on graph node embedding methods can be combined with common vector
representations of documents to improve the quality of document classification using machine learning



approaches. Each step of the proposed method has a set of parameters and hyperparameters, which the result and
effectiveness of the final solution depend on. Therefore, an analysis of these options is additionally given, as well as
a comparison of different approaches to the construction of graph node embeddings in the context of dictionaries.
To achieve the best results, it is suggested to use random-walk based method - Node2Vec, which converts
dictionary elements into vectors in an acceptable time, does not require a lot of resources, and receives higher F1-
scores further down the pipeline - during document classification. For the next step, namely the fusion of vector
representations of documents and dictionary information, the weighted sum method turned out to be better than
concatination. In addition, practical recommendations for working with such data are provided, namely, the
process of obtaining, saving and preprocessing documents for each of the proposed methods, saving and
processing of a synonyms dictionary, as well as the analysis of statistical significance of the results. Scientific
novelty of the results includes: For the first time, a method of document classification based on dictionary
embeddings during low-resource natural language processing is proposed, which differs from dictionary-based
methods of data augmentation in that it fuses vector representations of documents with vector representations of
elements of linguistic dictionaries, which allows to increase F1-score of document classification in a low-resource
environment; A vector model of words from the dictionary of synonyms is proposed, which, unlike others, is built
on the basis of vector representations of the nodes of the dictionary graph, which makes it possible to reuse it in
various tasks of natural language processing through transfer learning; The methods of concatenation and
weighted sum during vector representations of words fusion have been modified by adding a stage of matching
words from the document to words from the dictionary of synonyms, which allows for covering word forms
missing from the dictionary without building models for part of speech tagging and word form generation, which is
significantly complicated in low-resource environments. The practical significance of the results includes: The
proposed method makes it possible to significantly increase the Fl-score of document classification systems in
low-resource environments. This way, developers of these systems can reduce development time and costs,
because higher system quality will be achieved with less labeling, the process which may not be available or require
additional time or financial investment; Vector representations of words in the dictionary of synonyms of the
Ukrainian language were developed, which can be reused with the help of transfer learning when creating
software systems in other applied areas; A data set for the classification of petition topics is presented, aimed at
testing low-resource natural language processing methods. The documents are written in Ukrainian and have a
narrow urban specialization, which makes the data set different from general-purpose corpora; It is proposed to
apply the developed method to the topic classification of petitions to the Kyiv City Council, which allows for
automatic suggestions of topic for the petition during manual labeling. This can significantly reduce the time for
their analysis.
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