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Abstract: This paper considers challenges arising within the development of the Ukrainian
wordnet, specifically focusing on the integration and alignment of vocabularies originating from
diverse sources, such as conventional dictionaries, the Open English Wordnet, and other wordnets.
Various cases of synonymy and hyper-hyponymy presented in the Open English Wordnet and in
conventional terminological and phonetic dictionaries were analyzed, as well as the definitions of
terms in these sources were compared. It was found that traditional dictionaries do not contain all the
necessary hyper- and hyponymic relations, and definitions in wordnets are often inaccurate or in-
complete. It is shown that creating wordnets based on the "merge" and combined approaches,
exemplified by Ukrajinet, necessitates specific lexicographic post-processing. This procedure involves
several crucial steps, including incorporating additional lexical units for lacking concepts, refining
definitions, and introducing novel concepts and semantic structures, particularly those associated
with hyper- and hyponymy, aligned with revised definitions.
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Opsomming: Leksikografiese postverwerking en verfyningskwessies in woord-
nette: Die Oekraiense woordnet-ervaring. Hierdie bydrae beskou uitdagings wat binne die
ontwikkeling van die Oekraiense woordnet (Ukrajinet) ontstaan, en fokus spesifiek op die integra-
sie en belyning van woordeskat wat afkomstig is van diverse bronne, soos konvensionele woorde-
boeke, die Open English Wordnet en ander woordnette. Verskeie gevalle van sinonimie en hipero-
hiponimie wat in die Open English Wordnet en in konvensionele terminologiese en fonetiese woor-
deboeke aangebied word, is geanaliseer. Die definisies van terme in hierdie bronne is ook met mekaar
vergelyk. Daar is bevind dat tradisionele woordeboeke nie al die nodige hipero- en hiponimiese
verwantskappe bevat nie, en definisies in woordnette is dikwels onakkuraat of onvolledig. Daar
word aangetoon dat die skep van woordnette gebaseer op die "samesmeltings-" en gekombineerde
benaderings, soos geillustreer deur Ukrajinet, spesifieke leksikografiese postverwerking noodsaak.
Hierdie prosedure behels verskeie belangrike stappe, insluitend die inkorporering van bykomende
leksikale eenhede vir ontbrekende konsepte, die verfyning van definisies en die bywerking van nuwe
konsepte en semantiese strukture, veral dié wat met hipero- en hiponimie geassosieer word sodat

dit met hersiene definisies strook.
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1. Introduction

The rapid development of linguistic resources such as wordnets (Fellbaum 1998;
Bond et al. 2016; McCrae et al. 2020; Siegel and Bond 2021) caused a breakthrough
in lexicography, providing multilingual lexical databases containing defini-
tions, use examples, lexical-semantic relations (LSRs), etc. Wordnets are useful
in various natural language processing tasks, such as machine translation and
semantic text analysis. In general, there are two approaches to developing
wordnets: "expansion” and "merge", where the first is based on translations of
existing lemma forms and the second foresees building semantic structures of
the language in question (synonymy, hyper-/hyponymy, mero-/holonymy, and
antonymy) with subsequent linking of concepts through interlingual indices —
ILIs (Bond et al. 2016: 50-51). Then the development of wordnets based on the
"merge" and combined ("expansion" and "merge") approaches necessitates the
joined use of lexicographic information available in existing wordnets, mainly
Open English Wordnet (OEWN)?, and traditional dictionaries containing lexi-
cal units and their definitions.

In particular, the first version of the Ukrainian wordnet, Ukrajinet 1.02, was
created based on the merge approach, making use of the "Explanatory Diction-
ary on Physics" (TSF)? and the "Dictionary of Physical Synonymous Terms" (SFS)~.
As the follow-up of this project, the 750 concept definitions and 700 examples
of use have been added so far, and this resource was supplemented with a
translation of OEWN into Ukrainian. The definitions were taken from the "Dic-
tionary of Ukrainian Language in 20 volumes" (SUM)?, TSF, and OEWN. The cur-
rent version of Ukrajinet contains 153 683 lexical entries (single and multi-word
lexemes) combined in 124 214 synsets.

The linguistic data coming from different sources pose "a particular chal-
lenge for annotators” (Rudnicka et al. 2019: 310), requiring tedious refinement
and adjustment. Extremely difficult is to find corresponding concepts in differ-
ent languages where some of them may be absent, and others may differ in their
scope that requires thorough analyzing definitions and use examples. For exam-
ple, the concept 29195 "put" — 'cause to be in a certain state; cause to be in a
certain relation' — corresponds to several Ukrainian concepts, in particular:
1 surmuxamu [6 kozoce nacmpiti/cman] "put [someone in a mood/state]’; 2 ogopmrsmu
‘put [something] in form'; 3 ynopaoxosysamu "put [something] in order'.

The most problematic are here the lexical units that enter the correspond-
ing LSRs, and their definitions. For linking wordnets, the most important rela-
tions are synonymy and hypernymy, where the greatest number of equivalents
across synsets comes from absolute synonymy (Rudnicka et al. 2019). So, syn-
onymy plays a fundamental role in creating wordnets. It is remarkable that if
synonymy is defined on the basis of hypernymy, treating hypernymy as the fun-
damental relation, the resulting synsets would differ (Halas Popovi¢ 2023).
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Synonymy is widespread in common language and also in various termi-
nologies (Vakulenko 2018; Bokshanj 2021). However, this concept is treated
differently in different sources. For example, the Longman dictionary® defines a
synonym as "a word with the same meaning as another word in the same lan-
guage" (Longman: 1685), where only lexical synonymy is considered and no par-
tial synonymy and cross-language synonymy are recognized.

In contrast, Lobner understands synonymy in a way that:

"Two expressions are synonymous if they have the same meaning" (Lobner
2013: 203). This is an interesting approach where the synonymy is taken more
generally, involving expressions instead of a single word and depending on
their meanings.

The more general definition is based on the notion of a concept and sug-
gests that: "Synonyms are the units of a language system (morphemes, lexemes,
syntactic constructions) that within usually one linguistic level represent the
same concept, and that can be substituted in the context without distorting the
general sense" (Vakulenko 2018: 36). A similar approach is adopted for word-
nets (Fellbaum 2006; Rudnicka et al. 2019: 299) where synonymy is considered
in a narrower sense as restricted to the lexical level.

Another approach to synonymy that is aimed at meeting the lexicographer's
requirements, derives synonymy from the so-called constitutive relations such as
hypernymy/hyponymy, meronymy/holonymy, and antonymy (Maziarz et al.
2013; see also Rudnicka et al. 2019: 300).

The theory of synonymy in the context of terminological research was fur-
ther developed in Vakulenko (2018: 40-43) where it was proposed to discern for-
mal synonymy (covering lexical and grammatical synonymy) and contentual
one. In particular, terminological dictionaries in the fields of physics (WPEDFR?;
WPEDS; TSF; SFS) and phonetics (Yurtbas: 2017a; 2017b; Vakulenko 2018: 49-55)
contain various kinds of full synonyms resulting from these types of synon-
ymy. In what follows, these notions will be used.

A large problem in developing wordnets, particularly Ukrajinet, is the coordi-
nation and adjustment of lexicographic data coming from different sources. This
problem will be addressed here. Synonymy and hyper-/hyponymy in wordnets
will be considered and traditional dictionaries in connection with the existence
of "hidden" senses not explicitly displayed in the last sources. A comparative
analysis will be provided of definitions available in OEWN in comparison with
those coming from academic dictionaries.

The article is organized as follows. In Section 2, we describe the method
and material used for this research. Section 3 is devoted to the study of synon-
ymy and hypernymy/hyponymy as they appear in traditional terminological
dictionaries. In Section 4, we carry out a comparative analysis of term defini-
tions available in OEWN and traditional dictionaries. Section 5 provides a dis-
cussion of related issues and future plans. The concluding remarks are presented
in Section 6.
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2. Methods and material

The statistical (in the symptomatic sense) and analytical methods of terminol-
ogy science (see Vakulenko 2018) are applied to carry out the comparative analysis
of terminological units and their definitions coming from conventional diction-
aries in physics and phonetics (WPEDFR; WPED; TSF; Yurtbas: 2017a; 2017b),
with those of OEWN. The statistical method determines in this case the availa-
bility of terms and their definitions, as well as the use examples, while the analyti-
cal method reveals scientific quality of these. The study is restricted to English,
German, and Ukrainian lexical units, and uses standard conventions for tradi-
tional dictionaries. Within this lexicographic treatment, the units appearing in
the same terminological article, are considered full synonyms, and the nouns in
the word combinations which are specified by preceding adjectives (modifiers),
are considered hypernyms. For example, shift is a hypernym for Doppler shift.
As for definitions, the term to which the described term is referred is regarded
as its hypernym.

3. Synonymy and hypernymy

Approximately 10% of concepts available in the physical dictionaries (WPEDEFR;
WPED; TSF) have synonyms. The rise of lexical synonymy is conditioned by a
certain degree of semantic similarity of concepts whose hyponyms have identi-
cal meanings:

— Doppler shift — Doppler displacement — Doppler frequency shift (WPEDER: 375);
—  Ger. Polschuhabstand m — Luftspaltsldnge f — Luftspaltsbreite f (WPEDEFR: 570);
— initiation of the discharge — ignition of the discharge (WPEDEFR: 726);

— level of significance — significance level — error probability (WPEDFR: 838);

— level of significance — confidence level — degree of confidence — confidence
probability — confidence coefficient (WPEDFR: 838);

—  Ger. statistische Sicherheit — Sicherheitsschwelle f — Sicherheitsgrad m — Ver-
trauenskoeffizient m — Konfidenzkoeffizient m — Konfidenzniveau n — Konfi-
denzwahrscheinlichkeit f — Bedeutsamkeitstufe f (WPEDFR: 838);

— contact clearance — contact gap — contact spacing (WPED: 594);

— monitor — monitoring instrument — survey instrument — survey meter
(WPED: 594);

— Ger. spiegelnder Koérper — weisses Objekt (WPED: 306);

— sighting apparatus — sighting device (WPED: 594);

— Ger. Visiervorrichtung f — Zielgerat n (WPED: 594);

— density — specific weight, optical isomer — optical antipode (TSF: 165);

—  light-beam oscillograph — light-beam instrument (TSF: 165);

— argument — independent variable, momentum — quantity of motion (Vakulenko
2018: 41);
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—  magnetometer — magnetic(-field) meter — magnetic detector — gaussmeter (TSF: 296-
297);

— approximant — frictionless continuant (Vakulenko 2018: 53);

— diminuendo accent — falling accent — diminuendo stress — falling stress (Vakulenko
2018: 53).

In these examples, there is a clear semantic correlation between the head terms,
including hypernymy/hyponymy (shift — frequency shift, instrument — monitor,
instrument — meter, weight — density, instrument — oscillograph, variable — arqument,
quantity — momentum, meter — detector, continuant — approximant) and synonymy
(shift — displacement, level — degree, accent — stress). It can be seen from this that a
necessary condition for the synonymy of two lexemes is the presence of hyponyms
in the corresponding concepts that are part of the same synset. So, the equivalence
of hyponyms is caused by synonymy of their hypernyms. As can be seen from
the synonymous pair Doppler shift — Doppler frequency shift, the opposite is
correct only when the hypernym (shift) has an additional meaning identical to
the meaning of its hyponym (frequency shift).

Grammatical variability also often causes synonymy, primarily for compound
terms. This is exemplified by the following series of synonyms: unshared electron
pair — electron lone pair — lone pair — lone-pair electrons (TSF: 394). Here the ele-
ment pair that is a hypernym to electron lone pair, can be considered as a hypernym
to the unit electrons that is a hypernym to lone-pair electrons.

The situation is somewhat different for the contentual synonymy that arises
when different terms reflect different aspects of the concept or different approaches
to its study (Vakulenko 2018: 41). This kind of synonymy is also typical for com-
posed terms, i.e. when some semes of their hypernyms are neutralized. In tradi-
tional dictionaries, the corresponding head terms for synset members often
display either little semantic similarity or complicated and unstraightforward
semantic relations:

piezo effect — piezoelectric effect — polarization of distortion (WPED: 594);

Ger. schwarzer Kérper — schwarzer Strahler 'blackbody radiator' (WPED: 22);

density matrix — statistical matrix — statistical operator (ISF: 305);

Gibbs energy — Gibbs thermodynamic potential — isobaric-isothermal potential —
free enthalpy (TSF: 166);

thermal electron emission — Richardson effect — filament emission (TSF: 165);

Planck constant — quantum of action (TSF: 608);

isotopic indicator — tracer — tracer isotope — label — label()ed atom (TSF: 225);

freezing point — freezing temperature; dielectric loss coefficient — dielectric loss
factor — dielectric loss index — dielectric power factor — dielectric dissipation
factor — dielectric loss tangent (Vakulenko 2018: 43).

Historically, these terms entered the conventional dictionaries due to their practi-
cal use that from the standpoint of terminological theory is the result of the sta-
tistical method in the symptomatic sense (Vakulenko 2018: 14-19). However, the
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appearance of synonymy between composed terms assumes synonymy or hyper-
nymy between head terms describing corresponding concepts. In other words,
the conceptual approach underlying the development of wordnets necessitates
the introduction of extra meanings of these head terms that have not been explicitly
displayed in conventional dictionaries. Such augmentation of the human lexico-
graphic practice manifests the application of the analytical method of terminology
science (Vakulenko 2018: 14-19).

While the relative number of such correlated and under-refined concepts
is an open question, their existence was already observed while working directly
on Ukrajinet.

In particular, the synset omw-1354-n contains lexemes "HBY-reHeparop"
'microwave oscillator' and "namma 3BopotHoi xBuni" 'backward-wave tube' which,
according to the TSF, belong to the nests of different terms: "reneparop" 'oscil-
lator' (omw-124123-n) and "nammna" 'tube’ (omw-1617-n), respectively. The syn-
set omw-689-n (161958) contains lexemes "romomopdizm” 'homomorphism' and
"BifobpaxeHHss romomopdue" "homomorphic mapping' which, according to the
TSF, are also included in different term nests: "noniouicts" 'similarity’ (omw-100-n)
and "BinoOpaxenns" 'mapping' (omw-54804-n). In such cases, lacking senses are
added to the corresponding nesting terms.

4. Dictionary definitions vs OEWN definitions

The degree of semantic similarity between hypernyms to the abovementioned
synsets cannot be easily calculated, as it strongly depends on the correspond-
ing definitions (see Vakulenko 2019). For example, the Open English Wordnet
treats energy as "a thermodynamic quantity equivalent to the capacity of a
physical system to do work", connecting this concept with the hypernym "quan-
tity" (https://en-word.net/lemma/energy). In turn, the TSF defines energy as
"a general measure of various processes and types of interaction that allows
measuring all kinds of physical forms of movement and interaction", relating
this concept to the hypernym "measure". Using the latter is recommended, because
some definitions of physical and technical terms available in the OEWN, fail to
correctly convey significant features of the defined concepts such as those with
the following ILIs.

Incorrect OEWN definitions

Determinant (i80590): 'a square matrix used to solve simultaneous equations'.
This definition is completely incorrect. It is recommended to use the latter for-
mulation from the TSF that is freely available and defines this concept as 'a poly-
nomial, each term of which is a product of matrix elements, and only one coeffi-
cient is included in the product from each row and each column of the matrix'
['momiHOM, KOXKeH uwieH SKOro € JOOYTKOM €JEMEHTIB MaTpHIli, MMPUYOMY 3 KOXKHOTO
PSIKA i KOXKHOTO CTOBIIL MaTPHIli B TOOYTOK BXOAUTD JIMIIE OJWH CIIIBMHOKHHK '|.


https://ukrajinet.yoda.media.h-da.de/view-entry/ukrajinet-1354-n
https://ukrajinet.yoda.media.h-da.de/view-entry/ukrajinet-1617-n
https://en-word.net/lemma/energy

https://lexikos.journals.ac.za; https://doi.org/10.5788/35-2-2102 (Project)

Lexicographic Post-processing and Refinement Issues in Wordnets 351

Field, field of force, force field (197792): 'the space around a radiating body
within which its electromagnetic oscillations can exert force on another similar
body not in contact with it'. This definition is not correct, because the force field
is not about a body radiating electromagnetic oscillation. The Longman (which
is freely available) defines this concept better as 'the area in which the natural
force is felt or has an effect'. The TSF treats this concept more comprehensively,
as 'a part of space (limited or unlimited), at each point of which a force with a
certain numerical value and direction acts on a material particle located there,
which depends only on the coordinates of this point' ['acTina npoctopy (o6MexeHa
4 HeOOMEXKEHa), Y KOXKHIl TOYIl SKOi Ha PO3MIIIEHY TaM MarepiajibHy YacTHHKY Ji€
IICBHA 33 YUCIIOBMM 3HAYCHHAM i HAIPSMKOM CHUIA, IO 3aJICHKUTh TUIBKH Bifl KOOPAHHAT
uiei toukn']. The last definition is recommended.

Luminescence (197901): 'light not due to incandescence; occurs at low temper-
atures'. This description is not relevant to luminescence. However, the Longman
also does not highlight essential properties of luminescence, defining this phe-
nomenon as 'a soft shining light'. The TSF treats luminescence as 'radiation, which
is an excess over the thermal radiation of the body and continues for a time that
significantly exceeds the period of light oscillations' ['BunpominioBanus, mo sBsE
c00010 HAUIMIIOK HaJ| TEIJIOBUM BHIIPOMIHIOBAHHSIM TiJIa 1 MPOJOBXKYETHCS MPOTATOM
4acy, sSIKMi 3HaYHO MEepEeBHILYE Tepio] cBimioBux kohmBaue'] that should be used in
wordnets.

Paramagnetism (197922): 'materials like aluminum or platinum become mag-
netized in a magnetic field but it disappears when the field is removed'. This
definition is incorrect, because paramagnetism is a property, not a material.
The TSF contains a definition that should be used instead: 'the property of sub-
stances (paramagnets) to be magnetized in the direction of an external mag-
netic field' ['BmacTuBicTh peuoBHH (MTApaMarHETHKIB) HAMATHITYBATHCS B HATPSIMKY
30BHIITHLOTO0 MarHiTHOTO TOJIA'].

Vibration, oscillation (i75292): 'a regular periodic variation in value about a mean'.
These terms are not synonyms, as can be seen from the Longman that proposes
two senses for vibration(s): 1 'a continuous slight shaking movement’; 2 'vibes';
and four senses for oscillation(s): 1 'frequent changes between two extreme
amounts of limits'; 2 'frequent changes between one feeling or attitude and
another’; 3 'a regular movement of something from side to side’; 4 'a regular
change in direction of an electrical current'. This treatment is much more rele-
vant and should be applied in wordnets.

Inexact OEWN definitions

Elasticity (i63383): 'the tendency of a body to return to its original shape after it
has been stretched or compressed'. This definition uses common language and
lacks scientific exactness. The Longman suggests a somewhat better definition:
'the ability of something to stretch and go back to its usual length or size'. The
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TSF contains an even more exact formulation: 'the ability of a material or prod-
uct to undergo more or less significant springy reversible deformations without
destruction' ['cipomoxHicTs MaTepiany a6o BHpoOy 3a3HaBaTH GBI a00 MEHII 3HAYHUX
NpYKHUX 3BOPOTIIMBHX Hedopmariii 6e3 pyitHysanns' |. This last definition should
be used in wordnets.

Flexure, flexion, flection (i110688): 'the state of being flexed (as of a joint)'. This
definition refers the concept to the corresponding verb and is, therefore, not
sufficient. The TSF defines this concept as 'a type of deformation characterized
by a change in the curvature of the axis (bar, balk, rod) or the middle surface
(plates, shells) under the influence of external force or temperature' ['Buzn
nedopmariii, 0 XapaKTepU3yeThCsl 3MIHOIO KpHBU3HU Oci (Opyca, Ganku, CTEpIKHS)
abo cepenuHHOI MOBepXHi (IUIACTHHKH, OGOJOHKH) MiM Ai€H0 30BHINIHBOT CHIH abo
temnepatypu'] that is much more informative and can be recommended.

Fluorescence (197800): 'light emitted during absorption of radiation of some
other (invisible) wavelength'. This definition does not emphasize essential fea-
tures of fluorescence and refers to light which is correct but not complete. The
TSF gives a definition that refers fluorescence to luminescence and describes its
essential features and, therefore, may be recommended: 'short-term lumines-
cence with decay time of 10-8-10- sec' [kopoTkodacHa IIOMiHECLEHIA 3 YacoM
3aracanfs 10-8-10-9 cex'].

Loupe (i55838): 'small magnifying glass (usually set in an eyepiece) used by jewelers
and horologists'. This definition is too narrow. The TSF gives a more general
and comprehensive definition, which is recommended: 'an optical system con-
sisting of a lens or several lenses, designed to observe small objects located at a
finite distance, under an increased angle of view' ['ontiuna cucrema, 110 CKIIaAETHCS
3 JiH3M abo0 KiJNBKOX JIiH3, MpWU3HAYeHAa JUIA CIIOCTePEe)KEHHS APIOHUX TpPEAMETIB,
PO3TaIIOBAaHKUX HA CKIHUEHHIN Bi/ICTaHi, i/ 301JIbIIEHUM KyTOM 30py'].

Resistance, impedance, ohmic resistance, resistivity, electric resistance, electrical
resistance (198048): 'a material's opposition to the flow of electric current; meas-
ured in ohms'. This definition makes no distinction between direct and alter-
nating currents, which is crucial here. In fact, impedance is analogical to resistance
but represents a different concept. The Longman defines impedance as 'a measure
of the power of a piece of electrical equipment to stop the flow of an alternating
current'. The TSF gives a more precise definition of impedance: 'an analogue of
electrical resistance for harmonic processes' ['ananor enxexrpudHOro omopy s
rapMoHiunux mpoiecis'], which is recommended.

Selectivity (i64341): 'the property of being selective'. The TSF gives another defi-
nition used in optics that should be also present in wordnets: 'the ability of a
spectral device to distinguish narrow spectral intervals from a continuous spec-
trum' ['cCIpOMO’KHICTh CHIEKTPAIBHOTO MPHJIaa BUAULTH By3bKi CIIEKTpasbHi iHTEpPBAIH
3 CYLULIBHOTO CIIEKTpY '].


https://en-word.net/lemma/flexion
https://en-word.net/lemma/flection
https://en-word.net/lemma/ohmic%20resistance
https://en-word.net/lemma/resistivity
https://en-word.net/lemma/electric%20resistance
https://en-word.net/lemma/electrical%20resistance
https://en-word.net/lemma/electrical%20resistance
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Sensing element, sensor, detector (i52820): 'any device that receives a signal or
stimulus (as heat or pressure or light or motion etc.) and responds to it in a dis-
tinctive manner'. This formulation is too broad, and the term "detector" does
not have this sense. The Longman defines sensor similarly but incompletely, as
'a piece of equipment used for discovering the presence of light, heat, move-
ment etc.’, and detector differently, as 'a machine or piece of equipment that
finds or measures something'. The TSF defines this concept as 'a converter of a
controlled or regulated value into an output signal, convenient for remote trans-
mission and further processing' ['meperBoproBay KOHTPOJILOBAHOI YK PEryIbOBAHOT
BCJIMYMHU y BUXINHUN CHTHAJ, 3pY4HUil JUIS JHUCTAHIIiHOI mepenadi Ta HOJAbLIOL
00po6ku'], and detector as 1 'a device for detecting certain particles or radiations'
['mpunan nyist BUSIBIEHHS THX UM IHIIKX YaCTUHOK abo BumpomiHioBaHb'| and 2 'a device
for converting modulated high-frequency oscillations into oscillations with a
modulation frequency' ['npmiaz I NepeTBOPEHHS MOIYIBOBAHUX BHCOKOYACTOTHHX
KOJNMBaHb y KomuBaHHs 3 wactotoro moxmymiuii]. These definitions are recom-
mended for the use in wordnets.

Set, place, pose, position, put, lay (i29197): 'put into a certain place or abstract
location'. This definition is not well-formed because it repeats the defined con-
cept ("put"). The Longman avoids this inconsistency: 'to move something to a
particular place or position, especially using your hands'. This definition should
be recommended for wordnets.

Undulation, wave (i75294): '(physics) a movement up and down or back and forth'.
This definition is too simplified to convey notable information. The Longman
proposes a more relevant but too narrow definition: 'a line of raised water that
moves across the surface of the sea’. The more strict definition is available in
the "Explanatory dictionary of physics": 'a change in some set of physical quanti-
ties (fields), capable of moving (spreading), moving away from the place of its
origin, or oscillating within limited regions of space' ['3mina gesxoi cykymuocrti
¢biznuHnx BemuyuH (MONIB), 34aTHA TIepeMinyBaTics (MOMIUPIOBATICS), BIIAISIOUNCH
Biji Micis il BUHMKHEHHS, a00 KOJMBATHCS BCEPEIMHI 0OMEKEHUX 00jacTel mpoctopy']
which we recommend.

Incomplete OEWN definitions

Flint (i115216): 'a hard kind of stone; a form of silica more opaque than chal-
cedony'. The Longman distinguishes two meanings: 1 'a type of smooth hard
stone that makes a small flame when you hit it with steel’; 2 'a piece of this
stone or a small piece of metal that makes a small flame when you hit it with
steel' and the TSF adds a sense 'optical glass that contains lead oxide and thus
has a refractive index and its dispersion greater than, for example, crown' ['onrrune
CKJIO, SIK€ MIiCTHTh OKHMC CBMHIIIO i 3aBJIIKM I[bOMY Ma€ TOKAa3HHK 3alaMy Ta Horo
Jucrnepeito OinbLi, HbX, Hanpukiaz, kpoH']. The wordnet definitions should include
all these meanings.


https://en-word.net/lemma/set
https://en-word.net/lemma/place
https://en-word.net/lemma/pose
https://en-word.net/lemma/position
https://en-word.net/lemma/put
https://en-word.net/lemma/lay
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Graphite, black lead, plumbago (i114791): 'used as a lubricant and as a moder-
ator in nuclear reactors'. This is not a complete definition, but rather a part of it.
Another and essential part is available in the "Longman Dictionary of Contem-
porary English": 'a soft black substance that is a kind of carbon, used in pencils,
paints, and electrical equipment'. The combined formulation for graphite is
recommended: 'a soft black substance that is a kind of carbon, used in pencils,
paints, and electrical equipment, and that serves as a lubricant and as a moder-
ator in nuclear reactors'.

Median (i68434): 'the number midway between the two middle numbers in a
series containing an even or odd number of items'. This definition is too com-
plicated and encompasses only one sense of this polysemant. In comparison, the
Longman distinguishes three senses of this noun: 1 'a narrow area of land that
separates the two sides of a big road in order to keep traffic travelling in differ-
ent directions apart’; 2 'the middle number of measurement in a set of numbers
or measurements that have been arranged in order’; 3 'a line passing from one
of the points of a triangle to the centre of the opposite side'. The TSF discerns
also three senses of this term: 1 'the line that bisects the opposite side of the
polygon' ['niHis, o JiMUTE NPOTHIIEKHY CTOPOHY GaraTokyTHHKa Hapmin'], which is
absent in OEWN and is more general than sense 3 of Longman; 2 'a point with
the smallest sum of distances from given points' ['Touxa 3 HaiimeHIIOI CymoO0
BincTane# Bin 3amaHux Touok'], which is absent in OEWN and Longman; 3 'the
value in the middle of a certain set of values' ['cepeuHHe 3HaueHHS IEBHOTO HAOOPY
BennunH '], which correlates with the OEWN and Longman definitions but is more
comprehensive and clear. It is recommended to use the definitions of median
given in the "Explanatory dictionary of physics".

Oscillator (i56791): 'generator that produces sonic oscillations or alternating cur-
rent'. This treatment is too narrow. The Longman contains a more exact formu-
lation: 'a machine that produces electrical oscillations', whereas the TSF adds two
more definitions describing two other meanings of this term: 1 'a system (or a
material point) carrying out oscillating periodic motion near the position of stable
equilibrium’ ['cucrema (aGo MarepiabHa TOUKa), 10 3AIHCHIOE KOJIMBAIBLHUN TIEPiOAMYHHIT
pyx Oiyist monoskeHHst criiikoi piBHOBary']; 2 'exciter (source) of oscillations' ['30ymxyBau
(mwxepeno) xomuBansk'|. The last three definitions should be recognized also in word-
nets.

Photometry (i40656): 'measurement of the properties of light (especially luminous
intensity)'. There is also another meaning presented in the "Explanatory diction-
ary of physics": 'a section of physical optics dedicated to the measurement of
electromagnetic radiation in the optical range' [‘po3ain disuyHOi ONTHKY, TPHCBIYEHHIT
BUMIiPIOBaHHIO €JICKTPOMArHiTHOIO BUNPOMIHIOBaHHSI ONTHYHOrO Aiama3ony'] — that
should be included in wordnets.

Radiometer (i57900): 'meter to detect and measure radiant energy (electromag-
netic or acoustic). The TSF three more definitions that should be present in
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wordnets: 1 'a device for measuring the energy of electromagnetic radiation,
based on its thermal action' ['mpuian st BUMipIOBaHHS €HEPTil €IEKTPOMArHITHOTO
BHUIPOMIHIOBaHHS, 3aCHOBaHUH Ha fforo Temosiit aii']; 2 'a radio telescope receiver'
[ mpuiimanbHuii mpucTpilt pagioTeneckona']; 3 'a device for measuring the activity
of radioactive sources' ['mpuiaan s BUMIpIHOBaHHS aKTHBHOCTI paXiOaKTUBHHX
Jokepen'].

Spectrometry, spectroscopy (i38839): 'the use of spectroscopes to analyze spectra'.
This definition is incomplete and makes no difference between different notions
of spectrometry and spectroscopy. The TSF defines spectrometry as 'a set of
methods and theory of measuring the spectra of electromagnetic radiation and
studying the spectral properties of substances and solids in the optical range of
wavelengths' ['cykymnHicTs MeTOXIB i Teopist BAMIPIOBAHHS CIEKTPIB €I€KTPOMArHITHOIO
BUIIPOMIHIOBaHHSI Ta BUBYEHHSI CIICKTPAJIbHUX BIACTUBOCTEH PEUOBHH i TUJI B ONITHYHOMY
nianasoHi noBxuH XBUIb'| and proposes two senses for spectroscopy: 1 'a field of
physics devoted to the study of the distribution of the intensity of electromag-
netic radiation by wavelengths or frequencies' ['o6nacts di3uku, mpucBsucHa
JOCIIJDKEHHIO PO3IOALTY IHTEHCHBHOCTI €JIEKTPOMAarHiTHOTO BHIIPOMIHIOBaHHS 3a
JOBKHHAMHU XBHIIb 200 yacToTamu']; 2 'study of decompositions into the spectrum’
['mocimkenns posknanis y criektp']. These two different notions should be treated in
wordnets accordingly.

Transparency, transparence (i98144): 'permitting the free passage of electromag-
netic radiation'. The Longman does not have an entry "transparence" and proposes
three senses for "transparency": 1 'a sheet of plastic or a piece of photographic
film through which light can be shone to show a picture on a large screen’; 2 'the
quality of glass, plastic etc. that makes it possible for you to see through it’; 3 'the
quality of being easy to understand or know about'. Here, the second sense
gives qualitative description of this concept. In turn, the TSF presents more
strict definition: 'a value that shows how much of the radiation flux (or for visi-
ble light — the luminous flux) falling on a certain surface passes through a layer
of unit thickness without changing its direction' ['Benuuuna, 1o nokasye, sika 4acTHHA
MOTOKY BHITPOMiHIOBaHHs (200 JUisi BUANMOTIO CBITJIa — CBITJIOBOIO MOTOKY), IO Taa€e
Ha JIeSIKY MOBEPXHIO, IPOXOMTH 6e3 3MiHM HANPSAMKY 4epe3 Iap OAMHHYHOI TOBIIMHA ],
which is recommended.

The proposed definition amendments will, accordingly, cause the changes in
hypo-hypernymy relations that should be correctly displayed in wordnets.

The relative number of such inconsistencies is small because the total num-
ber of analyzed synsets in OEWN is 3 220. However, each third definition therein
requires minor refinement.

The described procedure may be executed both automatically — through
hypothetical corresponding tool based on the findings of (Vakulenko 2019; 2021) —
or manually. Human validation by an experienced lexicographer is required.
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5. Discussion

The analyzed problems are typical for wordnets created on the basis of the "merge"
and "combined" approaches. The "expansion" approach alone does not have
these inconsistencies because the resulting data in this case come from only one
source — plWordNet (Rudnicka et al. 2019), which is linked to OEWN. How-
ever, its disadvantage is that in most cases, the resulting synsets and their
semantic structures do not correspond to those inherent to the target language,
not to mention individual lexical units, whose machine translation is often
incorrect today, especially with regard to the Ukrainian language. This results
in the need for tedious post-processing that cannot yet be performed by a
machine.

The profound reason for these inconsistencies between concepts and their
verbal designations lies in asymmetrical dualism of the linguistic sign that is
the fundamental property of language. Asymmetrical dualism of the linguistic
sign means that the word meaning (signifié) and its written form (signifiant)
are set in an unstable balance and display dynamic behavior. The first is inclined
to be expressed by other word forms, thus giving rise to synonymy, while the
second tends to acquire additional meanings (see Karcevskij 1929). This continuous
emergence of additional meanings cannot be properly tracked by conventional
lexicography methods.

Fellbaum (2006: 665) makes a reserving remark about the interchangeability
of synset members in different contexts, indicating that there exist synset mem-
bers that cannot be substituted in all contexts. However, if synonymy is consid-
ered as a phenomenon formed at a higher, contextual level, it may be concluded
that lexical units that cannot be substituted in all contexts, should belong to
different synsets. From this standpoint, a revised definition of synonyms strictly
requiring their interchangeability in all contexts should be adhered to.

Regarding different definitions of the same lexeme, a reasonable question
may be asked: how crucial is the given form of a definition for a semantic load
of the defined unit? In other words, how do the differences in definitions avail-
able in different sources affect the sense of the lexeme in question?

A metric method to measure semantic distances between lexemes was applied
to build semantic fields using a recursive procedure that represents a lexeme's
meaning by its semes taken from a dictionary definition (Vakulenko 2021). It
was observed that two types of lexicographic effects appear in the Merriam-
Webster dictionary®: the horizontal crossing of different semantic trees when
some semes belonging to different trees, are the same at certain semantic depth;
and the vertical looping (appearance of lexicographic hypercycles) when the
same seme appears at some depth of the given semantic tree. A similar lexico-
graphic effect was reported earlier in Shyrokov (2018: 12-18) on the material of
the "Dictionary of Ukrainian Language in 20 Volumes" where the following
semantic hypercycle was found: prylad 'instrument' — prystrij 'device' (hyper-
nym) — obladnannja 'equipment’ (hypernym) — prylad 'instrument' (meronym).
Such hypercycles appear in sufficiently large dictionaries and manifest the rise
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of semantic structures that are conditioned by vertical and horizontal semantic
correlations between concepts. The existence of these structures indicates that
the resulting semantic fields display a certain level of stability against different
formulations in definitions.

The outcomes of the recent research on concept ontology (Bense 2021) suggest
that complex concepts can finally be decomposed into a significantly smaller
number of elementary concepts displaying more semantic clarity, which are the
same across analyzed languages. This fact also supports the assumption that
the semantic load of a given lexeme is less dependent on the exact formulation
of the corresponding concept.

6. Prospects of future research

Some related questions that should be examined in more detail in future inves-
tigations are briefly discussed here.

1.  The notion of "meaning dimensions" (Lobner 2013) has a major sense in
semantics because it sets the weight of any individual meaning. The fur-
ther development if this idea leads to the conclusion that any sense of a
linguistic unit can be presented in the form of its semantic field represented
by a sum of elementary meanings taken with corresponding weight coeffi-
cients (see Vakulenko 2021). In other words, a proper account of "meaning
dimensions" requires basing on their weight coefficients which determine
the importance of these dimensions.

The definition of synonyms by Lobner (op. cit.) uses a vague concept of
"sameness” and tempts a logical question of what senses are considered the
"same", or to what extent of precision the lexical units must have the "same"
meaning, and what the tools to measure this "sameness" could be. This fuzzy
definition makes the synsets themselves ambiguous and unclear. On the
other hand, a mathematically strict approach to calculate semantic distances
between lexical units based on their definitions (Vakulenko 2019) may resolve
this issue. The possible use of underlying mathematics to determine and
measure synonymy would be promising for further development of word-
nets.

2. The semantic equivalence of the compound synonyms electron lone pair and
lone-pair electrons (TSF: 394) is due to syntactic reasons. This kind of sim-
ilarity may be displayed also by corresponding contextualized embeddings
as described in (Liu et al. 2020; Lee 2021; Loureiro et al. 2021). However,
the method described in Section 3 to refine relevant semantics seems to be
much more straightforward and clearer.

3. The development of semantic structures obtained within the "merge" approach,
requires assignment of semantic relations not displayed in the lexicographic
data sources. For example, "A Multilingual Dictionary on Phonetics and
Phonology" (Yurtbas1 2017a; 2017b; Vakulenko 2018: 49-55) and "A Concise
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Dictionary of Synonyms of the Ukrainian Language"!® contain synsets but
have no information about hyper-/hyponymy, mero-/holonymy, anton-
ymy, etc. In this case, tools for automatically assigning LSRs are useful,
such as the tool for building hypernymy described in Romanyshyn et al. 2024.

However, such a semantic hierarchy is disrupted in multiword expres-
sions where the overall meaning cannot be inferred from the meanings of
individual components (Voula 2023).

4. Al technology has been successfully applied to the task of writing dictionary
definitions (De Schryver 2023: 381) and text generation, including Ukrain-
ian (Ukrainian Text Generator). This makes it possible to expect that this tech-
nology will be able to solve also the tasks described above.

7. Conclusion

This study has demonstrated that the development of the Ukrainian Wordnet
(Ukrajinet) under the "merge" and "combined" approaches inevitably exposes
inconsistencies between lexicographic sources and wordnet structures, espe-
cially regarding synonymy and hyper-/hyponymy. What is new and signifi-
cant here is the identification of systematic mismatches between traditional
dictionary definitions and their Open English Wordnet counterparts, and the
formulation of a reproducible procedure for their correction. By applying methods
of terminology science and comparative lexicography, this work clarified how
missing or imprecise definitions distort conceptual hierarchies and proposed a
structured post-processing framework that restores their integrity.

These findings contribute to the broader field of computational lexicography
by highlighting that semantic refinement is not merely an editorial task but an essen-
tial step toward ensuring conceptual accuracy and interoperability of multilin-
gual lexical databases. The recognition that synonymy and hyper-/hyponymy
relations often depend on subtle shifts in definitions provides a pathway for
developing more semantically consistent ontologies. In practical terms, the pro-
posed procedures can inform the semi-automatic refinement of lexical databases,
combining algorithmic processing with expert validation.

However, several limitations remain. The current refinement was performed
on a subset of data and focused primarily on the domains of physics and pho-
netics. Extending this methodology to other domains will require additional
testing and refinement of the semantic alignment rules. Moreover, while partial
automation is achievable, full automation of lexicographic post-processing still
depends on advances in Al-based semantic modeling.

The practical implications of this research lie in improving the quality of
multilingual wordnets, supporting tasks such as machine translation, semantic
search, and ontology construction. Future research should focus on implementing
computational tools capable of identifying definitional inconsistencies auto-
matically, experimenting with weighted semantic fields, and integrating con-
textual embeddings to enhance synonymy detection. Further theoretical work
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on semantic metrics and concept ontologies may also provide mathematical
foundations for refining lexical relations.

Ultimately, this study underscores that the future of lexicography lies in
the synergy of human expertise and computational precision. Wordnets are not
static repositories but evolving models of linguistic and conceptual knowledge.
The refinement procedures outlined here contribute to moving closer to a truly
interoperable and semantically transparent lexicon — a cornerstone for intelli-
gent language technologies of the future.
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9. Endnotes
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https://code.fbi.h-da.de/ukrajinet/ ukrajinet-dev/-/blob/main /20230728 _merged_ukrajinet.xml
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ary of Physical Synonymous Terms]. Kyjiv: VPC "Kyjivsjkyj universytet". 191 p.

5. Rusanivsjkyj, Vitalij (Ed.). 2010-. Slovnyk ukrajinsjkoji movy v 20 tomakh [Dictionary of Ukrainian
Language in 20 Volumes]. Kyjiv: Naukova dumka.

6.  Longman Dictionary of Contemporary English. 2003. [Della Summers (ED.).] Harlow, Essex:
Pearson Education.

7. Sube, Ralf and Giinther Eisenreich. 1973. Worterbuch Physik. A-M. Englisch—Deutsch-Franzosisch—
Russisch. Ziirich/Frankfurt am Main: Verlag Harri Deutsch.

8. Greulich, Walter and Dirk Meenenga. 1997. Worterbuch der Physik: Englisch—Deutsch/Deutsch—
Englisch. Heidelberg/Berlin: Spektrum, Akademischer Verlag.

9. Dictionary by Merriam-Webster. 2023.
https://www.merriam-webster.com/

10.  Derkach, Pylyp. 1960. Korotkyj slovnyk synonimiv ukrajinsjkoji movy [A Concise Dictionary of Syno-
nyms of the Ukrainian Language]. Kyjiv: Radjansjka shkola.
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