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Pedepar:

1. Y nuceprauii po3rssiHyTO HifiBUILIEHHS €(PEeKTUBHOCTI IIPOLIECiB iepapxiyHoi Kiacudikalii KOpOTKUX TEKCTIB Y
cdepi eseKTPOHHOI KoMepLii IIIXOM iHTerpallii pydHOro MapKyBaHHS JaHUX, METO/IiB MALIMHHOTO HABYaHHS Ta
Cy4yacCHUX MiX0iB 40 No0YyN0BYU 6araTopiBHeBUX KuacudikalilHux Mogeseil i cranmapTusauii inpopmaniiHux
IIOTOKIB. Y BCTYIi OGI'PYHTOBAHO aKTyasbHICTh TEMU JYCEPTaLIHOI pOOOTH, CHOPMYJIbOBAHO METY Ta OCHOBHI
3aBIaHHS AOCJIIPKEHb, BU3HAYEHO HAayKOBY HOBU3HY POOOTH i IPAKTUYHE 3HAYE€HHSI OTPMMAHUX PE3YJIbTATIB,
IIOKa3aHO 3B'SI30K POOOTH 3 HAYKOBMMU TeMaMH. [ToaHo BioMOCTi ITpo anpobaliilo pe3ysibTaTiB poboTH Ta
0Cco6KMCTHI1 BHECOK aBTOpaA Ta Moro nyosikaujii. Y nepuomy posniii gucepTalifHOro NOCiIpKeHHS 31iiCHEHO
I'PYHTOBHUI aHaJIi3 Cy4aCHUX MiAXOiB A0 iepapxiuHoi kiacudikalii KOpOTKUAX TEKCTIB, 30KpeMa B KOHTEKCTI
€JIEKTPOHHOI KoMeplii, fe knacudikaiis ToBapiB NOoTpedye 0CO6IMBOI TOYHOCTI Ta Y3rOIpKEeHOCTI. JleTanbHO
POBIJISIHYTO HAayKOBi JOCSITHEHHS Y cdepi po3pobeHHS CTaHapTiB, 0 3a6e3evyoTh yHigiKaLio iHpopmaiiHux



NOTOKiB, Takux 5K Global Product Classification (GPC). YBary npugineno knacudikalillHIM MOZesIsaMm, 10
BpPaxXOBYIOTh 6araTopiBHEBY CTPYKTYPY AaHUX, 30KpeMa I7100aIbHUM, JIOKAJIbHUM i IIJIOCKUM MOJIEJISIM, @ TaKOX
ixHiM nepeBaram i Heslosikam. Oco6IUBUI aKLIEHT 3p06JIeHO Ha crienu@illi KOpOTKUX TEKCTIB, sIKi € 0OMeKeHUMU B
KOHTEKCTI, 4aCTO MiCTATb CKOPOYEHHS, YMCJIOBI TIO3HAYEHHS Ta YHiKaJIbHi TEpMiHN. AHAaJIi3 [T0Ka3aB, 10 TPaAULiiHi
MOJIeJli, X04a 11 JEMOHCTPYIOTh M€BHI YCIiXH, TOTPeOYIOTh afjanTallii 0 yMOB CKJIa[IHUX iepapXiil i BUCOKOTO piBHS
IycbanaHcy panux. Ha ocHoBI aHanisy copMyIbOBAHO KJIIOYOBI BUMOTH [I0 Cy4acHUX Mojeiell iepapxiyHoi
ki1acudikauii: TOUHICTb pe3yJIbTaTiB HaBiTh Y BUNIAAKY PiKiCHUX KaTeropiil, e(peKTUBHICTb POOOTHU 3 BEJIMKUMU
obcsaramy JaHUX, MacIITa0OBaHICTh i 30aTHICTh 40 aBTOMATHU30BaHOTO PO3MIMPEHHS QYHKIOHANy. Y ApyromMy
PO3[Iii BIOCKOHAIEHO MPOLieC CUHTE3y HaByaJabHUX HAOOPiB JaHUX IJ1s 33724 iepapxiuHoi kiacudikallii KopoTKUx
TeKcTiB. [106yj0BaHO METO[, ONTUMI3allii [IpoLecy PpyYHOro MapKyBaHHS JaHUX, SKUI IPYHTYEThCS Ha
BIIOPSAIKYBaHHI TEKCTIB 3a IOIIOMOTOI0 METOAY YIIOPAIKYBaHHS JIMCTKIB y iepapxiuHii kiacrepusauii. Liein meTon
Jla€ 3MOTy pO3TaIlIOBYBAaTH CXOXKi ONKMCH TOBAPiB NOPYY, 1[0 3HAYHO 3HIKY€E KOTHITUBHE HaBaHTaKE€HHS Ha
aHOTaTOpIB i mifBuIllye edeKTUBHICTb NIpolecy MapKyBaHH4. [1inxin iHTerpoBaHo B iHCTPyMEHTHU 1151 MapKyBaHHS
IaHUX, Taki sk Label Studio, ne nanamryBaHHs Bignosiganu ctangapty GPC i 3abesneuyBany TOYHICTb aHOTALiN Ha
BCix piBHSX iepapxii. BipoBamkeHHs COPTyBaHHS aHUX 3a0€31e4nyI0 CKOPOYEHHS 4Yacy MapKyBaHHS Ta
320€3MeYnTH y3roIKeHiCTh MixX ekcriepramu. KpiMm Toro, BHOCKOHaJIEHO METO]], OTIPalllOBaHHSI KOPOTKUX TEKCTIB,
SKUI 6a3yeThbCsl Ha iHTerpauii MeTony KomyBaHHs nap 6aiitis (Byte Pair Encoding, BPE) i3 KOHTeKCTyalbHUMU
BKJIaJileHHsMU cJiB (aHri1. word embedding) BERT. [ToegHanHs uporo meroany 3 BERT monesio 3a6e3nednsio
CHUHTE3 KOHTEKCTYaJIbHUX PENPE3EHTATUBHUX BEKTOPHUX MIPEICTABIEHb TEKCTY, SIKi BPaXOBYIOTh SIK JIOKaJIbHI
CEeMaHTU4HI 3B’13KM MDX MificI0BaMHU, TaK i r106a1bHU KOHTEKCT. Taka iHTerpauis gana 3Mory MilBUIIUTYU TOYHICThb
Kk1acudikalii, 0co6J1MBO Ha HUKHIX PiBHSX iepapxii, Ae AeTasnizallis JaHuX € Haibinbil KpUTUYHOIO. Po3pobieHuit
METO/, OTIPAIIOBaHHS KOPOTKUX TEKCTIB TAKOXK CIIPUSB 3MEHIUIEHHIO PO3MIPHOCTi 03HAaKOBOTO IPOCTOPY, 110 3HMXKYE
004K CII0BaJIbHI BUTPATH Ta MiHIMI3ye pU3KK IlepeHaBYaHHs Mofieli. Takuil MeTos € YHiBepcaJbHUM i MOKe 6yTU
iHTerpoBaHuil y IIMPOKUIA CIIEKTP 3a/a4, [TOB'SI3aHUX i3 iepapXiyHoo Kiacudikalieo TEKCTiB. Y TpeTbOMy pO3[ii
PO3p06JIEHO MOAEJb iepapXidyHoi Kiacu@ikalii TEKCTIB, 3aCHOBaHy Ha NOKa3HUKY WITPadHOro iHPopMaLiliHOro
npupocty (Penalized Information Gain, PIG) ta fioro nuHamiyHiil Mmopudikalii, o fae 3MOry afanTUBHO
BpaxoBYyBaTH iepapxiuHi 3B’13KM MiX KJjlacamy, MiHiMi3yBaTy KackaiHi TOMUJIKY Ta 3abe3IevyBaTy BUIIy TOUHICTh
nepenoadeHHs. [IpoBefieHi eKCIIEpUMEHTU NIPOJEMOHCTPYBaNU ePeKTUBHICTb MoJesell y 3afiayax kinacudikauii, mo
IiATBEPAXY€eThCS MiBUIIEHHSIM TOYHOCTI Ha Pi3HUX PiBHSIX iepapxii. loAaTKOBO, iHTerpalis uux Mmojeseil y 6isHec-
IIpOLIeCH eJIEKTPOHHOI KOMePp1ii ToKa3asa MpakTUYHYy LiHHICTb Y peajbHUX YMOBAX, Jie TOYHICTh kinacudikanii
6e3rocepeiHbO BIJIMBAE HA €(PEKTUBHICTD JIOTiICTUYHUX i KOMEPLiHUX NpoLieciB. Y 4eTBEPTOMY pO3iui
PO3p0o06JIeHO pO3NoAiseHy iH(QOpMaLifiHy TEXHOJIOTIIO 1711 aBTOMaTu3allii iepapxiuyHoi knacugikallii KOpOTKHX
TeKCTiB. Po3po6yieHa CTPyKTypa rPyHTYEThCS Ha MOAYIBHOMY IiTXOZi, 0 3a6e3nedye MacmTaboBaHiCThb i THYYKiCTb
CHACTEMMU. Y TEXHOJIOTii BUKOPUCTAHO Cy4aCHi MeTOAM iHTerpauii gaHux i crangapty GPC, mo yMOKIIUBIIIOE
eeKTUBHY poOOTY 3 6araTOMOBHUMMU ¥ 6araToKyJIbTyPHUMU pUHKaMu. OCOOIUBY yBary NpuiijeHo 3a6€31e4eHHI0
CYMiCHOCTI Ta BiTKpUTOCTIi IIPOTPaMHO- 5 arapaTHOro 3abe3rnedyeHHsl, o 3a6e3rnedye YMOBU 1151 IHPOKOTO

BUKOPUCTAHHS TEXHOJIOTII.

2. The dissertation addresses improving the efficiency of hierarchical classification processes for short texts in the
field of e-commerce through the integration of manual data annotation, machine learning methods, and modern
approaches to building multi-level classification models and standardizing information flows. The introduction
substantiates the relevance of the dissertation topic, formulates the aim and main objectives of the research,
defines the scientific novelty and practical significance of the obtained results, and demonstrates the connection
of the work with ongoing research themes. Information on the approbation of the results, as well as the author’s
personal contribution and publications, is provided. The first chapter presents a comprehensive analysis of
contemporary approaches to hierarchical classification of short texts, particularly in the context of e-commerce,
where product classification requires high precision and consistency. Scientific achievements in the development
of standards that ensure the unification of information flows, such as the Global Product Classification (GPC), are
examined in detail. Attention is given to classification models that account for multi-level data structures,



including global, local, and flat models, along with their advantages and limitations. Special emphasis is placed on
the specificity of short texts, which are context-limited and often contain abbreviations, numerical designations,
and domain-specific terminology. The analysis demonstrates that traditional models, while achieving certain
success, require adaptation to complex hierarchies and significant data imbalance. Based on the analysis, key
requirements for modern hierarchical classification models are formulated: high accuracy even for rare categories,
efficiency in processing large-scale datasets, scalability, and the ability to support automated functional expansion.
The second chapter improves the process of constructing training datasets for hierarchical classification tasks
involving short texts. A method for optimizing manual data annotation is developed, based on text ordering using
the leaf ordering technique in hierarchical clustering. This approach allows similar product descriptions to be
positioned adjacently, significantly reducing annotators’ cognitive load and increasing labeling efficiency. The
method is integrated into data annotation tools such as Label Studio, where configurations were aligned with the
GPC standard to ensure annotation accuracy at all hierarchy levels. The implementation of data sorting reduced
labeling time and ensured inter-expert consistency. Additionally, a method for short text processing is enhanced
by integrating Byte Pair Encoding (BPE) with contextual word embeddings generated by BERT. The combination of
BPE and BERT enables the synthesis of contextual vector representations that capture both local semantic
relationships between subwords and the global textual context. This integration improves classification accuracy,
particularly at the lower levels of the hierarchy, where fine-grained distinctions are most critical. The developed
short text processing method also contributes to reducing the dimensionality of the feature space, thereby
decreasing computational costs and minimizing the risk of model overfitting. The proposed approach is universal
and can be integrated into a wide range of hierarchical text classification tasks. The third chapter introduces a
hierarchical text classification model based on the Penalized Information Gain (PIG) metric and its dynamic
modification, which adaptively accounts for hierarchical relationships between classes, minimizes cascading
errors, and ensures higher prediction accuracy. Experimental results demonstrate the effectiveness of the
proposed models in classification tasks, confirmed by improved accuracy across different hierarchy levels.
Furthermore, integrating these models into e-commerce business processes demonstrates their practical value in
real-world conditions, where classification accuracy directly affects the efficiency of logistics and commercial
operations. The fourth chapter presents a distributed information technology framework for automating the
hierarchical classification of short texts. The developed architecture is based on a modular approach, ensuring
system scalability and flexibility. The technology incorporates modern data integration methods and GPC
standards, enabling effective operation in multilingual and multicultural markets. Particular attention is given to
ensuring software and hardware compatibility and openness, which creates conditions for the broad adoption of
the technology.
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InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi
BaacHe IlpizBuie Im's [10-6aTbKOBI Lmoup IBan I'puroposn

TOJIOBH paju

BaacHe Ilpi3Bume Im'st ITo-6aTbKOBI Lmoup IBan I'puroposu

rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasibHUI 3a MiATOTOBKY Bikrop MuxaitnoBud XaBasko
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




