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3BOPOTHUI CUHTE3 IPUPOJHOMOBHHUX
BUCJIOBJIIOBAHb HA OCHOBI IX OHTOJIOTTYHOI'O
NPEJCTABJIEHHS 3 BUKOPUCTAHHSIM
BEJUKOI MOBHOI MOJIEJII

CraTTs Npe3eHTy€e HOBE PIllIeHHsI, 110 NOJsrae Y BUKOPUCTaHHI clelialbHO PO3po0IeHOi CTPYKTYpOBaHOT
IHCTpyKIi-miaKa3ku ais Beaukoi MoBHOT moneni (Chat GPT). Byno npoBeaeHO cepito €KCICPUMEHTIB i3
CUHTE3Y MPUPOAHOMOBHHX BHCJOBJIIOBAHb Ha OCHOBi OHTOJ'IOFi‘-IHI/IX npeacTaBjCcHb, aBTOMaTU4YHO H06y-
JIOBaHMX HA OCHOBI peYeHb HAYKOBO-TEXHIYHOTO TEKCTY 3a JOMOMOTOIO paHille po3poOJeHHX Mporpam-
HUX 3aco0iB. Li mpeacTaBIeHHS MICTATh CYTHOCTI, 3HalICH] y TEKCTi, Ta TUI30BaHI CEMaHTHUYHI 3B’ A3KH
MK HMMH, SIKI MOXYTh peasli3oByBaTHCs y (pa3ax aHaJli30BaHOTO TekcTy. CucreMma 3B’s3KiB, KOHKPETH-
30BaHMX HAO0OPOM IOHATH, MOEJHYETHCS 13 CYTHICTIO 3B’S13aHOI YaCTHHU PEYEHHS, SIKA, CBOEIO YEProlo,
MOke OyTH MPOCTHUM pEeUeHHSIM a00 YACTHHOIO CKJIAJHOTrO pedyeHHs. CTPYyKTypOBaHa 1HCTPYKIisA-TiIKa3Ka
JUIS BEJIMKO1 MOBHOT MOJIEJIi MiCTUTh PO3’SICHEHHSI CEMaHTHYHUX BiJIHOIIEHb MiX MOHATTSMHU Y KOHTEKCTI
CHUHTE3y pPEUeHb i3 OHTOJIOTIYHOI'O MPEACTABJICHHS, a TAKOX Habip map MOHATH, MOEJHAHUX CEMAHTUYHH-
MU 3B’SI3KaMH, IO CIYTYIOTh MaTepiaioM JUisi CTBOpPEeHHs peueHHs. CHHTEe30BaHl y Takuil crocid mpupon-
HOMOBHI peYeHHsI TOPIBHIOBAJIMCS 3 OpHUTiHAJIAMU 3a MOKa3HUKOM KOCHHYCHOI OJIM3BKOCTI 38 YMOB Pi3HHUX
METOZiB BeKTOpH3allii, 30kpema xx_ent wiki_sm, uk core news_lg Ta tf-idf. OTpumani moka3zuuku O1u-
3pKocTi csaramu 0,8193 — 0,9722 3a momemmio xx_ent wiki_sm, Xxo4a y IeIKHX BHIAAKaX CIIOCTEPiramocs
CTHJIICTUYHE BUKPUBICHHS OTPUMAaHUX pedeHb. [lOCHiIKEHHS Mae NpakTHYHE 3HAYEHHS ISl PO3POOKH
ZiaJoTOBHX 1H(GOPMAIiHHUX CHUCTEM, IO MOEAHYIOTh OHTOJOTIYHMH MiAXiA i3 BUKOPHCTAHHSIM BEIHKHUX
MOBHHX MOJEJNEH.

KirouoBi cimoBa: Benrka MOBHA MOICIb, OHTOHOFiﬂ, CHUHTE3 NPUPOAHOMOBHOTO TEKCTY, aHai3 IIpUpPOAHO-
MOBHOTI'O TCKCTY, KOCUHYCHA 6JII/ISBKiCTL, BeKTOpI/ISaLIiﬂ TCKCTY.

V. V. Kaverynskyi, A. A. Litvin, O. V. Palagin

REVERSE SYNTHESIS OF NATURAL LANGUAGE PHRASES
GROUNDING ON THEIR ONTOLOGICAL REPRESENTATION
USING A LARGE LANGUAGE MODEL

The presented article introduces a novel solution that uses a specially developed structured prompt for a
large language model (Chat GPT). A series of experiments were carried out on synthesizing natural lan-
guage phrases based on their ontological representations. These ontological representations were automati-
cally constructed from sentences of scientific and technical texts using previously developed software tools.
Such representations contain entities found in the text and typed semantic relationships between them,
which can be realised in the phrases of the analysed text. The system of relationships, specified by a set of
concepts, is linked with the entity of the related part of the sentence, which in turn can be a simple sentence
or part of a complex sentence. The structured prompt for the large language model includes explanations of
the semantic relationships between concepts in the context of sentence synthesis from ontological represen-
tation, as well as a set of pairs of concepts connected by semantic relationships, which serve as material for
sentence creation. The synthesised natural language sentences were compared with the originals using the
cosine similarity measure across different vectorisation methods. The obtained similarity scores ranged from
0.8193 to 0.9722 according to the xx_ent wiki_sm model, although stylistic distortions of the generated
sentences were observed in some cases. The research presented in this work has practical significance for
the development of dialogue information systems that combine the ontological approach with the use of
large language models.

Key words: large language model, ontology, natural language text synthesis, natural language text analysis,
cosine similarity, text vectorization.
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Beryn

HocnimxenHs y chepi po3BUTKY OH-
TOJIOTIH Ta CeMaHTHYHOI 0OPOOKH HAYKOBHUX
JaHUX MAalOTh BEJIUKE 3HAYCHHs MAJis Cydac-
HOI HAyKOBOi CHUIBHOTH, OCOOJIMBO B KOH-
TEKCT1 MIBHAKOTO 3POCTaHHs 00csATy iHOp-
Marii Ta morped IOCHiTHUKIB y 11 edexTus-
HOMY BUKOpHCTaHHI. OCHOBHUM 3aBJaHHSIM
€ pO3pOOJICHHS Ta BIPOBAHKCHHS TEXHOJIO-
T, 0 JA03BOJIATH HIBUAKO W TOYHO 3HAXO-
TUTH i 00poOIIATH HAyKOBY iH(oOpMAIi0, a
TaKOXX B3a€EMOJIIATH 3 1HPOPMAIIHHUMHU CHC-
TeMaMH Il 3a0€3NeYCHHS MaKCHMAaIbHOI
KOPUCHOCTI ux nanux [1, 2]. JIns BupimieH-
HS IUX 3aBJlaHb OyJu po3poOJIeHi Pi3HiI CUc-
TEMH Ta METO/0JIOri 0OpoOKH HAyKOBHX Ja-
HuX, Hanpukian [1-3]. Boau BUKOpUCTOBY-
IOTh TaKi TeXHOoJorii, sk Semantic Web 1 xo-
THITUBHA Tpadika, mo0 MOJIETIIMTH MOIIYK
iH(popMallii Ta BIJKPUTTS 3HaHb Y HU(PPOBUX
610moTekax. [Jocmimkenus y ramysi mudpo-
BOTO 3/0pOB's Ta TenepeadiiiTamii TaKoX
3aiiMaloTh Ba)KJIMBE MICIE y Cy4yacHId Hayll
[3—7]. JocniqHUKN aKTHUBHO MPAIIOIOTH Ha
pPO3pOOKOI0 Ta BIPOBAKEHHSIM 1HHOBAI[IN-
HUX TEXHOJIOTiH y miil cdepi, 30kpema, po3-
BUTKOM XMapHHX Muiatdopm s tenepeadi-
mitanii namientis [5, 6]. Lli mnatdopmu Oa-
3YIOThCSl Ha MO€JHAHHI IITYYHOTO 1HTEJIEKTY
Ta MaTeMaTUYHOT'O0 MOJENIOBaHHS, IO JO-
3BOJIIE CTBOPIOBAaTH €(EeKTHUBHI Ta I1HHOBA-
iMHI TiaX0au 10 peabimitamii Ta miATPUMKA
310poB'a [5, 8].

Cran po3podku mnpodsemu. Po3Bu-
TOK OHTOJIOTIYHOI 1HXXEHepii B MO€THAHHI 3
HEHPOHHO-MEPEKEBUMH  TEXHOJIOTISIMH  Ta
MTYYHUM I1HTEJIEKTOM BIJKpHUBA€E HOBI Tepc-
MEKTUBH Y B3aeMOJIii 3 iHPOpMaLITHUMH CHC-
TEMaMH Ta y PO3BHUTKY IHHOBAI[IHHUX CEpBi-
ciB [8, 9]. Hanpuknan, y npami [9] onucano
IHTETPOBAHMM MIAX1d, IO MOEAHYE HEHPOHHI
MEpeKi i OHTOJIIHTBICTHYHI MApaJUTMU JUIS
IIIBUIICHHS €(PEKTUBHOCTI 1HTEICKTyaIbHUX
1aJOrOBUX CHCTEM Ta 3a0e3ledeHHs OUIBII
THYYKOTO iX ajanTyBaHHS 10 PI3HUX MOTped
KOpUCTYBayiB 1 mpeaMmeTHux obmacreit [9].
Leii iHTErpOBaHMIA TIIX11 TAKOXK ITiIKPECITIOE
BXJIMBICTh METAaHABYAHHS Ta CTPYKTypOBa-
HUX T1JIKa30K JIJIs ITIBUIICHHS €()eKTUBHOCTI
MOBHOT MOJIEII.
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VY mnpexacraBieHoMy B JAaHiii poOOTi
JIOCITIJDKEHHI TTOAAJIBIINNA PO3BUTOK OTPHUMAaB
HiAXia A0 1HTEerpalii BeTMKUX MOBHUX MOJe-
Jel Ta OHTOJOTIYHUX CTPYKTYyp 3HaHb 1 3a-
CTOCYBaHHSl CTPYKTYpOBaHHUX 1HCTPYKLIiH-
I1JIKa30K, 30KpeMa B acTeKTi MPOLECiB BIAT-
BOPEHHSI TPUPOTHOMOBHOI'O TEKCTY Ha OCHOBI
CEMaHTUYHOTrO mpencTaBieHHs. Jlami 1 3a-
3HA4YEHOTO Mi/IX0/ly BBOJIUTHCS TEPMiH 3BOPOT-
HUH CHHTES.

MeTto10 10CTiIZKeHHS € PO3pPOOJICHHS
CTPYKTYpOBaHOI 1HCTPYKIIi-MIAKa3KKU sl Be-
JMKOi MOBHOI MOJENi JUISl CHUHTE3y NPHPOJI-
HOMOBHMX BHCJIOBJIIOBAaHb Ha OCHOBI IXHIX
OHTOJIOTIYHUX TPEACTABJICHb, & TAKOX I10/1a-
JIbIIIE OILIIHIOBAHHS Pe3yNbTaTiB LHUIIXOM (o-
pMabHOTO TOPIBHSAHHS 3reHepoBaHuX (pa3
13 OpHUTIHAIBHUMH TEKCTaMH 3a JIOIOMOTOI0
PI3HUX MOJIesIel BeKTOpH3allii TEKCTY.

Cnocié no0y10Bu NpMpPOIHOMOBHOIL
(pa3u HA OCHOBI OHTOJIOTIYHOT O
NMpPeACTABJICHHS 3 BUKOPUCTAHHAM
BeJIMKOI MOBHOI MoaeJTi

ABTOMAaTHYHO CTBOpPEHA OHTOJIOTIS,
OTpUMaHa 3 TEKCTy MPUPOJHOI MOBH, MicC-
TUTh CYTHOCTI Ta CEMaHTUYHI 3B’S3KH, K1 1X
3’equytoTh. Lli 3B’SI3KM, 3a/1aHi CYTHOCTSIMU,
MOB’si3aH1 3 TpymnaMH BHpPa3iB, SIKi, CBOEIO
Yeprolo, MoB’s3aHl 3 pEUYESHHSIMH y BXITHOMY
TekcTi. OTXKe, 3 TaKUM CEMaHTHYHHUM TPE]I-
CTaBJIEHHSM MOXHa CHOPMYITIOBATH PEUCHHS
MPUPOTHOI0 MOBOIO. JIJIS IBOTo 3aBIaHHS
MOHa 3aCTOCYBaTH INIA0JOHHUM MiAXif, SK
onmcano B [10]. OxgHak 13 pO3BUTKOM ITiIXO0-
1B, 3aCHOBAaHUX Ha BUKOPHUCTAHHI HEHPOH-
HHUX MEPEX TIMOOKOTO HaBYaHHS, BTUICHHIM
SIKUX € BEIMKI MOJIeJi MOBHUX TpaHchopma-
topiB, Takli sk ChatGPT, Bunukae HeoOXin-
HICTh JOCHIUTHU iX SK IHCTPYMEHTH IJISI CH-
HTE3y peuYeHb MPUPOJHOI MOBH Ha OCHOBI
CeMaHTHYHUX CTPyKTyp. Cmnpoba B mbOMY
HanmpsiMKy Oyna 3po0sieHa B paMKax JaHOi
poboTu.

3a TeCTOBY OHTOJIOTIF0 BHKOPHUCTAHO
0a3y 3HaHb, CTBOPEHY Ha OCHOBI TEKCTY
«Cknag o0umcoBanbHOI cucTeMm». OCKLIb-
ku 0a3a 3HaHb ynpasisuiacs rpadosoio CYB/]
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Neo4J, MoBoro 3anmuTiB 11 Hei Oyna oOpaHa
Cypher.

Huxue HaBeseHO TEKCT 3amuTy [0
BKA3aHOI OHTOJIOTII Ui OTPUMAHHS TEKCTY
KOHKPETHOTO pedeHHs (s MOpIBHSHHS pe-
3yJIBTaTIB) 3a HOTO 1AEHTU(IKATOPOM:

MATCH (inp:Relationship)-[:SPO]-
>(inp_ type:Relationship),
(inp:Relationship)<-[:SPO]-
(linked group:Relationship),
(linked group:Relationship)-[:SPO]-
>(linked group type:Relationship),
(linked group:Relationship)<-[:SPO]-
(certain words link:Relationship),
(certain words link:Relationship)-
[:SPO]->(sem type:Relationship),
(sem type:Relationship)-[:SPO]-
>(w_link type:Relationship),
(certain words link:Relationship)-
[:DOMAIN]->(main_entity:Class),
(certain words link:Relationship)-
[ :RANGE] -> (dependent entity:Class)
WHERE
inp type.name = "SentenceGroups" and
linked group_ type.name = "Groups" and
w_link type.name = "WordsLink" and
ID(inp) = specify sentence ID
RETURN DISTINCT ID(inp) as id, inp.label
as text, main entity.label as main_entity,
dependent entity.label as
dependent entity, sem type.label as sem type;

[eit 3anuT TakOX MOBEPTAE BIAMOBIJI-
HUIl Hallp CEeMaHTMYHUX KaTeropi i
MOB’SI3aHUX Tap MOHATH (TOJOBHUX 1 3allex-
HUX) JUIS bOTO pedeHHs. Pe3ynbTaTi Takoro
3alUTY CIYTYBaJH BXiIHUMH JaHUMH IS 3a-
B/JIaHHS 3BOPOTHOT'O CHHTE3Y PEUEHHs IpUpO-
JTHO1 MOBH.

BiamoBigHO 10 HaBEIEHOTrO 3amMuUTy 13
OHTOJIOTIT TIOBEPTAETHCS PEUYCHHS 3 TMEBHUM
inentudikatopom (specify sentence
ID). Pesynerar Mae MiCTHTH 11eHTH(]IKATOD,
TEKCT, a TaKOK Hallp TPUILIETIB BUAY «OCHO-
BHA CYTHICTb, 3aJIeKHa CYTHICTh 1 CEeMaHTHY-
HUH T MO0 BKa3zaHOTO pedyeHHsA. OTpu-
MaHa 3 OHTOJIOTi] CeMaHTHYHa CTPYKTypa BU-
ABIISIETbCA ~ JIOCTaTHBOIO  JUIsL  TOOYIOBU
3B’S3HOTO TPUPOJHOMOBHOIO PEUYCHHS BiJ-
noBiiHOTO 3MicTy. 1100 1HIimMirOBaTH 3aBIaHHS
CHUHTE3y y BEJNHKiii MOBHIN MO, Takiid sK
ChatGPT, HeoOximHO HamaTH BIAMOBIIHY 1H-
CTPYKIIIO-TIIKA3Ky (Tak 3BaHMUA prompt). Sk
3a3Havyanocs B [11], mis Takux IHCTPYKIIIN
0akaHO BMKOPHCTOBYBAaTH aHTIIICHKY MOBY.
Cama 1HCTPYKIIiSI CTPYKTypoBaHa y (opmari
JSON. BigmoBigHuii TEKCT MiJKA3KHA IIOJAHO
HIDKYE:

{"Intriduction": «You are an expert in
knowledge engineering and ontologies as well
as in meaningful text generation in inflect

languages. You will be provided with data
obtained from some ontology through a query.
The ontology was made automatically basing on
the results of semantic analysis of a natural
language text. The results are pairs of
lemmatized words ("main entity" and "dependent
entity") accompanied with a name of syntactic-
semantic relationship that linked them in the
certain sentence.",

"Action to perform": «Assuming that all the
data you will be provided belong to one
sentence you are to make a try to restore the
original sentence using such a prompt.
Language of the ontology, input and output
data is Ukrainian.",

"Restrictions": «Do not put the semantic
relationships as a phrase as it given in the
sentence you generate, it will be definitely
wrong. It is just a prompt for syntactic
linking. Remember that the provided words are
lemmatized, so you are to put them in a
correct form according to other entities of
the sentence and the given syntactic-semantic
relationships of the prompt.",

"Additional data to provide": «Also provide an
estimated value of probability that the
generated sentence corresponds the intent of
the prompt given.",

"The essence of the syntactic-semantic
relationship names and meaning explanation":
{"object property: «the dependent entity
express a property or some characteristic, or
quality of the main entity. When the response
sentence generation you should use the
dependent entity as an adjective with the main
entity which is noun",

"action property": "the dependent entity
express a property or some characteristic, or
quality of the main entity which is an action.
When the response sentence generation you
should use the dependent entity as an adverb
with the main entity which is wverb",

"quality change": "the dependent entity
express that the main entity may be subjected
to some quality changes, which may follow from
the other context",

"destination": «the dependent entity express
the destination of the main entity",

"object": «the object (noun) affected throw
the action expressed by the main entity",
"object / action": «the main entity performs
an action expressed by the dependent entity",
"preposition binding": «merely shows that the
main entity here in the context of the
provided sentence is to be used with the
preposition which is the dependent entity.
This means that you should use this
preposition with the main entity when the
response sentence generation",

"possession": "the dependent entity or
somewhat relates to the main entity. When
generation this usually should be expresses
using genitive case",

"equality": "the different name of the entity
or an equivalent entity",

"objective entry": "the main entity is a part
or member of the dependent entity",

"state": "a state or a constant characteristic
of the main entity if it is noun or an entity
linked to in if it is a verb"},

"Input data": [{
"main entity": "some word 1",
"dependent entity": "some word 2",

"semantic relationship": «semantic category
"y,

{"main entity": "some word n",

"dependent entity": "some word n+1",

"semantic relationship": "semantic category n"

1}
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JlaMO KOpOTKEe TMOSICHEHHS CTOCOBHO
PO3/1IIB HaBEIEHOT IHCTPYKIIIi-1T1IKa3KH.

Posnin  "Introduction” BcTaHOBITIOE
MOYaTKOBI THapaMeTpu Ji1 BEIMKOI MOBHOL
Mozeni moj0 il MoganblIol TOBENIHKH Ta
MIPOIIOHYE OCHOBHI1 PO3’ICHEHHS BX1IHUX JJaHUX.

VY posnimi "Action to Perform"” cdop-
MOBaHO Oe3mocepeHe 3aBIaHHs, IKe HeOOXi-
JTHO BUKOHATH.

Posnin "Restrictions” MICTUTH J0oaaT-
KOBI BKa31BKHM 1110/10 C()OPMOBAHOT'O BHUX1IHO-
T'0 TEKCTY, sIK1 HaIllJICH1 Ha YCYHEHHS HEOTHO-
3HAYHOCTI y TIAYMaueHH1 IHCTPYKLIi.

Posnin "Additional Data to Provide"
CIIyTy€ Ui BKa31BOK MOJIEN TPOBECTH BIac-
HE OLIIHIOBaHHS SIKOCT1 BUKOHAHHS 3aB/IaHHS.

Y posnini  "The Essence of the
Syntactic-Semantic Relationship Names and
Meaning Explanation” mogaHo CIOBHHK TIO-
SICHEHb THITIB CEMAaHTUYHUX 3B’SI3KIB 1 CIIOCO-
0iB X BUKOpPUCTAaHHS y MOOYyIOBI pedeHHS.
BpaxoByroun 3Ha4HY KUJIBKICTh CEMaHTUIHHUX
KaTeropii 3a yMOBH OOMEXKEHOi KITBKOCTI
CUMBOJIIB i1  BXIJHUX  IIOBIJOMJIEHB
ChatGPT, npaktuuHuii 00CAT Takoro CiOB-
HUKAa OOMEXEHUI CeMaHTUYHHMHU KaTeropis-
MU, HASIBHUMH B IAHOMY PEUCHHI.

[Tapu cyTHOCTEH 1 iXHI BIIMOBIIHI Ce-
MaHTHYHI 3B’S3KH TepepaxoBaHi y BHUIJIAAIL
CIIUCKY CJIOBHUKIB Yy po3aim "Input Data".

Matural language text

Sentence 1

Sentence 2

Sentence N

Automatic ontology
construction

Ha Buxoni orpumyemMo copmyIiboBa-
HE pEeYeHHS TPUPOIHOI0 MOBOIO Ta BIACHY
ominky wmojem, Hamany ChatGPT, momo
WMOBIPHOCTI TOTO, IO peueHHs Oyino moly-
JIOBAaHO TOYHO Ta BiJMOBiAa€ opuriHaIy (mpo
BHTJISIT] HOTO MOJIETh HE 3HAE).

3aranpHy cxemy Tmporecy (opmy-
BaHHS MPHUPOJTHOMOBHHUX BHCIIOBIIFOBaHb Ha
OCHOBI TXHBOI OHTOJIOT1YHOI penpe3eHTaii
HaBeneHo Ha Puc. 1. CyTh ekcrnepuMeHTy
nossirajia B TOMY, IIIO 13 TECTOBOI OHTOJO-
rii, cTBopeHol Ha OCHOBI TekcTy «Ckian
00UYHCIIOBATBHOT CUCTEMU», 32 JOTIOMOT0I0
3anmuTy mMoBoio Cypher BumoOyBamucs OK-
peMi pedyeHHs Ta BIANOBIAHI iM mapu CyT-
HOCTEH 13 CEMAaHTUYHUMHU KaTETOPisSIMH, 110
3B A3YI0OTh 1X y MeXax JJaHOTO PEuYCHHS.
Jlami, 3acTOCOBYIOYM BHIICHABEICHY 1H-
CTPYKUIIO-MIKAa3Ky, BEJIMKIH MOBHIA MO-
nem (ChatGPT) mepenmaBamocs 3aBaaHHS
3TeHepyBAaTH TpPaMAaTUYHO MpPaBUIBHE pe-
YeHHsSI YKpaiHChKOI0 MOBOIO Ha OCHOBI Ha-
O0opy map CyTHOCTEH 13 3aJaHUMU CEMaH-
TUYHUMH 3B’sI3KaMH. Y BIANOBiAb OTpUMa-
HO 3reHepOoBaHEe peuYeHHs Ta 3polieHa Mo-
JEJUTI0 OIlIHKa HMOBIPHOCTI TOTO, IO pe-
yeHHs 0yJi0 TOYHO BigTBOpeHO. [lis TecTy-
BaHHs Oyno Bukopucrano 10 pedens i3 3a-
3HAYEHOTO TEKCTY.

Ontology
of a text

A large language
model

Prompt

Ontological representation of the statement

le—— entity 1 - predicate 1 - entity 2

1

Generated
sentence

Comparing the
original and
generated sentences

Similarity
assessment

entity 2 - predicate 2 - entity 3

entity N - predicate N - entity M

Puc. 1. 3aranpHa cxema reneparlii IpupoOJHOMOBHUX BUCIIOBIIIOBAaHb HA OCHOB1 OHTOJIOTIYHOTO
MIPEJICTABJICHHS 3 BUKOPUCTAHHSIM BEJIUKOI MOBHOT MO
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MeToauka OUiHIOBAHHSA pe3yJbTAaTIB
eKCIIePUMEHTY

Jnst mopiBHSHHSL TIOMIOHOCTI CTBOpE-
HOT'O PEYEHHS J0 OpPHUriHAy BUKOPHCTOBYBA-
Jocsd 3Ha4Y€HHs KocuHycHoi monibHocti. Ko-
CHHYCHA MOMIOHICTh — 1€ Mipa MoAiOHOCTI
MDK JBOMa MEpPeAriibOepTOBUMH MPOCTOPO-
BUMH BEKTOpaMH, 5IKa BUKOPUCTOBYETHCS JIJIs
BUMIPIOBAHHS KOCHUHYCY KyTa MDK HUMH.
OTxe, IKIIO € 1Ba BEKTOpU o3HAK (A 1 B), TO
KOCHHYCHY MOJI0HICTE cos(0) mMoxHa mpen-
CTaBUTH 32 JIOTIOMOI'0I0 CKAISPHOIO AOOYTKY
Ta HopmH (1):

Z”: A; x B,

i=1
Sy <, [>B)
i=1 i=1

Kocunycna momiOHICTh 3MIHIOETHCS
Big 0 mo 1. Ile moB’s13aHO 3 THIM, IO YacTOTa
tepMmiHiB (Baru tf-idf) He € Bix’emHOIO, a KyT
MDK JBOMa BEKTOpPaMH YacTOTH TEPMiHIB HE
Mmoxke nepesuntyBati 90°. KocunycHa noaio-
HICTh € €(EKTUBHUM 3aCO00M OIIIHKH, 0CO0-
JUBO JUIS PO3PLIKEHUX BEKTOPiB, OCKUIBKU
BpaxOBy€ JIMIIE HCHYJIBbOBI  3HAYCHHS.
«M’siKuil» KOCHHYC BpaxoBy€ TOHIOHICTb
MDK MapaM O3Hak. TpaauiiiHa KOCHHYCHA
NoiOHICTh po3risinae (yHKIIl y BEKTOPHIH
MOJICITi SIK He3aJeKHI a00 MOBHICTIO OKpeMi,
TOJI SIK «M’sIKa» KOCUHYCHA Mipa BH3HAE IO-
TiOHICTh O3HAK y BeKTOpHiN moxmeni. Lle mo-
3BOJISIE Y3araJIbHUTH KOHIICTIIIIF0 KOCHHYCHOL
MOMiOHOCTI Ta  KOHLEIII  HOXIOHOCTI
00’€KTiB y BEKTOPHOMY IPOCTOPI.

similarity = cos(@) =

A-B _
1412

Taki cyTHOCTI, sIK ciioBa, N-rpamu abo
CHUHTaKCH4HI N-rpaMu, MOXYyTb JEMOHCTpY-
BaTH CYTT€BY MOAIOHICT, X04a (POPMATBHO iX
MOKHA BBaXaTH PI3HUMHU (PYHKIISIMH y BEK-
TopHiii Mmozgeni. J{ist N-rpam abo cuHTaKcH4-
HUX N-rpaM MO’KHa 3acTOCYBaTH BIJICTaHb
JleBenmretina [12].  Jas  oOumclieHHS
«M’SIKOT» KOCHHYCHOi MIpH BBOJUTBHCS MaT-
puIst MoAiOHOCTI § MiX QyHKIisMUA. Bona 00-
YHUCITIOETHCS 3a JIONOMOTOK0 BijcTaHi JleBeH-
mrefina abo IHIINUX 3axXOiB ITOXIOHOCTI, Ta-
KUX SK pi3HI 3acobm momiOHocti WordNet.
Jlanmi 3a 11i€f0 MaTPULIEI0 BUKOHYETHCS MHO-
KeHHs. SIKio € 1Ba N-BUMIpHUX BEKTOpA, a 1
b, «M’IK1I1» KOCHHYC OOUUCITIOETHCS TaK:

28 )
\/Zf/‘sif 4;a; \/Z,N,Su b;-b;

soft _cosine (a,b) =

VY dopmyui (2) s; npeacrasise moaio-
HICTh MK (YHKIISIMHU i Ta j. 3a BIACYTHOCTI
MOAIOHOCTI MiXk O3HaKaMH (si = 1, s =0 st i #)
piBHSHHS (2) eKBiBaJIEHTHE 3arajbHOIPHITHS-
Ti#t (hOpMyJTi KOCUHYCHOT OIOHOCTI.

OCKUTbKM BUKOHAHHS MaT€MaTHUYHUX
o0uncieHp 0e3nmocepeJHbO Ha PAIKaX € He-
MOJKJIMBHM, a OOYUCIICHHS TAKOTO ITOKa3HUKa,
SK TOA10HICTh KOCHHYCIB, BUMAarae iCHyBaHHS
BEKTOPIB, TEKCTH s OOpOOKM Ta aHami3y
npoxoaare BekTopu3aiito. [[o0 orpumartn
BEKTOPHI B1100pa)XeHHsI peyeHb, OYyJI0 BUKO-
puctano 6i6mioreky Python spaCy i MoBHIi
mozem uk core news lg (mis ykpaiHChKOT
MoBH) Ta xx_ent wiki sm (GaraToMoBHA).
Takox 3actocoByBaBcsi meron TF-IDF. [lns
OOYHCIICHHS 3HAaY€Hb KOCHHYCHOI MOMIOHOCTI
OyJu 3aJlisiHI MeTO U, peartizoBadi B spaCy.

OOroBopeHHs pe3yJIbTATIB
eKCIIepUMEHTIB

3HaueHHs KIJBbKICHUX OIIHOK, IO Xa-
PaKTepU3yIOTh OMU3BKICTh 3T€HEPOBAHUX DPe-
YEeHB JI0 OPUTIHATY 3a PI3HUX METOJIB BEKTO-
pHOTO TmpenacTaBieHHs, moxaHi B Taom. 1.
Kpim Toro, HagaeThcsi «Cy0’€KTUBHA» OIlIHKA
HMOBIPHOCTI TOYHOTO  BIATBOPEHHS  BIiJ
ChatGPT. BaxxnuBo 3a3HauuTH, 11O I OIiH-
Ka HE MOXE BBKATUCS IIJIKOM 00’ €KTUBHUM
MOKa3HUKOM, a pajillie € OPIEHTHPOM Ta OI[iH-
Koto camokputuku mozaeni GPT. I3 npexacras-
JIEHUX Pe3yJbTaTiB BHJIHO, IO KiIbKICHA OIli-
HKa KOCHHYCHOI MOII0HOCTI 3HAYHO 3JICKHUTh
BiI MOJell BEKTOpH3allii, 3aCTOCOBaHOI 0
aHaII30BAHHUX TEKCTIB.

PesynbraTi mOKa3zyroTh, LIO0 MOBHI
mozeni xx_ent wiki sm 1 uk core news lg
3a0e3Meuy0Th JOCHTh BUCOKI 3HAYEHHS KO-
cunycHoi noni6Hocti (0,87 1 0,81 Bimmosiz-
HO). Tum vacom OUIBII MPOCTHI METOJ BEK-
topu3aiii Ha ocHOBI tf-idf mae 3HAYHO HUKYI
cepe/iHi 3HaueHHsI Ta OUTBIINI JTiana3oH Bapi-
arfii. Mogens xx_ent wiki_sm (6araromoBHa)
JIEMOHCTpPY€ BY3bKHI1 Jiama3oH Bapiallii Ta Bi-
JTHOCHO BUCOKE 3HAYEHHS CEepeIHBOI KOCHHY-
CHOI TOMIOHOCTI. 3MEHIICHHS CEepEeIHBOTO
3HaUeHHS 13  BUKOPHCTAHHSIM  MOJemi
uk core news lg (m1s ykpaiHCBKOI MOBH)
MOSICHIOETHCS OUBIIOI Bapiamieto BHU3. Of-
HaK MaKCHUMaJbHI OTPUMAaHI 3HAYEHHS A
UX JABOX MOJENed MOCUTh OMU3bKI — 3acTo-
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cyBaHHs Mozeni uk core news lg y neskux
BUTIA/IKaX TPU3BOAWUTH 0 3HAYHO HIKYOTO
3Ha4eHHs1 KOcHHYcHOI mnonioHocTti. Ilopis-
HSHHS TOKAa3HUKIB KOCHMHYCHOI MOJIOHOCTI,
OTPUMaHUX 3a JIOTIOMOIOI0 MOjeneil BEeKTo-
puzanii xx_ent wiki sm i1 uk core news_lg,
nmokasano Ha Puc. 2 (a), u1o cBiq4uTh TIPO Bi-
JCYTHICTh OYyJIb-SIKOT CYTTEBOT KOPEJALIi MIXK
Humu. ToOto, 1 Mojeni Aemo Mo-pi3HOMY
CTIPUHMAOTH TEKCT MPUPOTHOI MOBH.

AHnaii3 6e3nocepeiHbO 3reHePOBAHUX
peueHb BUSBHUB, IO ITiJl Yac BEKTOpH3AIlii 3a
nornomororo Moxem uk core news lg 3HH-
KEH1 OLIHKM KOCHHYCHOI MOJIOHOCTI BUHH-
KaloTh y BHIAJKaxX reHepauii CKIaJHuX, po3-
rajly>KeHUX peueHb, TOAl K BUX1JHE PEUCHHS
€ 3HAYHO IPOCTILINM, X04a CEMAaHTUYHO OJIU-
3BKHM.

Tabmurs 1
KinbKicHI OIIHKY SIKOCTI 3BOPOTHOTO CHHTE3Y pPEeUeHb
BiacHa ominka KocunycHa nofiOHiCTh
Big ChatGPT Monenb BekTOpH3aIii Monenb BeKTOpH3aIii Monenb BekTOpH3aIii
xx_ent wiki sm uk core news Ig tf-idf
Cepenne IaTepBan Cepemne IaTepBan Cepenne IaTepBan Cepemne IaTepBan
3HAUYeHHd | 3HA4YeHb 3HAYE€HHSA | 3HAYEHb 3HAY€HHSA | 3HAYEHb 3HAYE€HHA | 3HAYEHDb
0.845 0.75 - 0.8716 0.8193 — 0.8108 0.4067 — 0.2927 0.0607 —
+0.037 0.90 +0.0335 0.9722 +0.1224 0.9653 +0.1718 0.7745
1 . 1
209 5 1
% 0.8 < ; 0.8 * 08 R?=0.0892
gu g; R’ = 0.0006 E Z'j :5 z:i . I
9 05 ) R? = 0.4853 |
5 04 0.2 0.2 —
0.3 o . o .ol
0.8 0.85 0.9 0.95 1 0.8 0.85 0.9 0.95 1 0.3 0.5 07 0.9
xx_ent_wiki_sm xx_ent_wiki_sm xx_ent_wiki_sm
a) 0) B)

Puc. 2. IlopiBHSHHS 3HaY€Hb KOCHHYCHOI MOAI0HOCTI BUXITHUX 1 CHOPMOBAHUX PEUCHB ITICIIS

BEKTOPH3aIlil TEKCTY 32 PI3HUMH MOJICIISIMU:
a) xx_ent wiki_sm/uk core news lg;
0) xx_ent wiki sm / tf-idf;
B) uk core news lg/ tf-idf.

Mogenp xx_ent wiki sm BumaeTbcs
MEHIIl YYTJIMBOIO JI0 TaKUX TMPOSBIB 1 3a0e3-
reuy€e BHILY OI[IHKY KOCHHYCHOI MOAiOHOCTI.
Onnak, sk BUIHO 3 Tpadika, 4iTKoI KOpemsiii
MK MOZENSMH Hemae. byBaroTh BUNAIKH,
koM uk core news_lg nae BUIY OLIHKY KO-
CHHYCHOI mozmiOHocTi, a Xx_ent wiki_sm,
BIJIMOBIAHO, MEHITY. AHaNI3 CBITYUTH MPO TE,
0 B TaKMX BHIIAJKaX, HE3BAXKAOUM Ha 30e-
PEKEHHSI IEKCUYHO Ta CUHTAKCUYHO OJIM3bKOT
70 OpHUTIHANY CTPYKTYpH, 3MICT OyB [eIIo
CIIOTBOPEHUM.

IcHye momiTHa KOpemnsiis B OI[IHKax
KOCHHYCHOI ~ MOMIOHOCTI MK  MOJEIUTIO
xx_ent wiki sm 1 OI[IHKaMHu, OTPUMaHUMHU
s merony tf-idf. HaiiBumii mokasHuku 3a
LIUMH MeTOoAaMu OyJIM OTPUMaHi y pa3si mpax-
TUYHO NOBHOrO 30iry peuens. Lo x no Haii-
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HIDKYMX 3Ha4YeHb OLiHKH, To Meton tf-idf Ta-
KO’ BUSIBUBCSI UYTJIMBHMM 10 J1e(OPMOBAHUX
peueHb, 10 3HWKYBAJIO 3HAYCHHS METPHK.
Mogenp uk core news lg cmabo kopemroe 3
metonom tf-idf. Takum umHOM, sikmo Gopma
IPEeCTaBICHHS HE Ma€ BEJIMKOTO 3HAUYEHHS, a
aKIEHT pOOUTHCS Ha 3MICTi, MOXHA 3aCTOCY-
BaTH BEKTOPHU3AIlil0 3a JOMNOMOIOK MOJeNi
xx_ent_wiki_sm.

Bonnouac mozens uk core news lg
YyTJIMBA 5K JI0 3MICTY, TaK 1 10 3MIHU QOpMH,
o poOuTh ii MPUAATHOIO JIi OTPUMAHHS
KOPCTKIIIOTO Ta YYTJIMBIIIOTO MOPIBHSIHHS.
Meropn tf-idf myxe gyTnuBmii 10 3miHN (op-
MM, ajlé MEHUII BIPAaBHUU Yy pO3Mi3HaBaHHI
MOAIOHOCTI BMICTY.

[TomanpmM pO3BUTKOM HaBEIEHUX
JOCIIKEHb MOX€E CTaTH BIOCKOHAJICHHS Bi-
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JTMOBIIHUX IHCTPYKIIN-TIIKA30K AJIsT BETUKUX
MOBHHX MOJENICH, Y TOMY YHCJi HE TPOCTO
JUIs BIATBOPEHHS BUXIJHOTO TEKCTY 3a OHTO-
JIOT1YHOIO MOJICIUTIO, & i JIOTIYHOTO BUCHOBKY
13 mozaHoi iH(opMmarii, 1o HabIU3UTh HAC J10
BUPIIIEHHS I100aJIbHOT 3a7aul OHTOJOTTYHO-
ro MiAXOQY — MOKJIMBOCTI OTPUMaHHS HOBHX
3HaHb [2, 3]. Takox MEPCIEKTUBHUM BHIa-
€THCSI MOKJIMBICTH PO3TIISIY aTbTEPHATHBHUX
GPT wmopenelt, y ToMy 4YHCII aBTOHOMHHUX
MaJIUX MOBHHMX MOJEJeH 1, MOXKJIIMBO, apXiTe-
KTypH TIPOLECOPIB, 3alIPOTIOHOBAHOI y PO0O-
tax [13, 14]. 3po3ymino, 110 11e moTpedye Ma-
CIITAOHUX IOCHiIKEHb, ITIOB’ I3aHHUX 13 CaAMOIO
IIPUPOJIOI0 3HAHB (OL[IHIOBAaHHS HOBHU3HH, JIO-
riKOB1 BUBEJCHHSI BTOPUHHUX 3HAaHb HA OCHO-
Bi NEPBUHHUX, JIOTIKO-CEMAaHTUYHE MOPIB-
HSIHHSI KOHTEKCTIB 1 T.I1.).

BucHoBkn

[TopiBHSHHS OLIIHOK, OTPUMAHHUX pi3-
HUMH METOJIaMU, Ta Bi3yaJIbHUN Meperisi pe-
3yJbTaTIB €KCIIEPUMEHTY JO03BOJISIE MiACyMYy-
BaTH, 1110 3aIPOIIOHOBAHUHN MIAXIJ 10 TeHEpa-
il TPUPOJHUX PEUYCHb YKPAaiHCHKOI MOBOIO
Ha OCHOBI iX OHTOJIOTIYHOI pempe3eHTarii 3a
JIOTIOMOTOF0 BEJIMKOI MOBHOI MOJIETI 3JJaTHHIA
nepeaaTy 3aralibHUM 3MICT 1 CEHC OpHUTiHAIb-
Hoi (pasu, Mpo 1O CBiTYATH BUCOKI MMOKA3HU-
KM KOCHHYCHOI mojiioHocTi (~0.87+0.03 y pa-
31 moxmeni BekrTopu3amii xx_ent wiki sm).
Opnak yacto, Xo4a 1 HE y BCIX BHUIIaJKaXx,
CTBOpEHa (pa3a MOXKE BUIIIAJATH JEII0 He-
MPUPOJIHOIO, MICTUTH 3aliBi CYTHOCTI Ta BH-
pasu. OTpuMaHi pe3yabTaTH BKa3ylOTh HA Te,
1[0, XO4Ya BEJIMKI MOBHI MOJIeNIi MOKHA 3aCTO-
COBYBaTH JJisi CTBOPEHHS TEKCTy HAa OCHOBI
OHTOJIOTIYHOTO MPEJCTaBICHHS Ta TMepenadi
3arajibHOTO 3HAYEHHS, 3TeHEepOBaHi (hpa3u 4a-
CTO HE iJealibHi 3 orysiay Ha gopmy (a iHoAl
1€ ¥ - HI0AHCIB 3HAYEHHS). 3aIpOIOHOBAHUI
y po0oTi miaxia BOaYaeTbcs MEPCIEKTUBHUM
B ACMEKTI HaJaHHA KOPUCTYBAa4eBi IMPHPOJI-
HOMOBHHUX BI/TOBIiJIeii Ha OCHOBI Pe3yJbTATIB
BUKOHAHHSA 3alUTIB J0 0a3 3HAHb OHTOJIOTIY-
HOTO THILY.

Ioasiku
JlociipKeHHsT BAKOHAHO 33 MiATPUMKHI
rpanty H®Y (Open Funder Registry:
10.13039/100018227) 3a IIPOEKTOM

Ne 2021.01/0136 (2022—-2024, npoekT y mpo-
neci peamzariii) “Po3pobka xmapHoi miatdo-
pPMH  MAaLI€HT-UEHTPUYHOI TenepeadimiTarii
OHKOJIOTTYHMX XBOPHX Ha OCHOBI MaTeMaTH4-
HOro MojentoBaHHs” [6] Ha 06a3i IHcTuTyTy
kibepHetuku imeni B.M. T'mymkxoBa HAH
Ykpainu.
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