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Summary

This research is aimed at analyzing the influence of context on terminological variations in translation
examples from English into Ukrainian based on the main features of translation-oriented terminology
work and artificial intelligence-related concept models. This goal is achieved by completing several
tasks, such as: a literature analysis of translation-oriented terminology related publications for
identifying the aspects of work with terminological units and their variations for translators; defining
the motivations for terminological variation as well as the contextual features causing this process;
analyzing the artificial intelligence-related concepts and relationships among them in the English and
Ukrainian languages; explaining the relevance of using terminological variations from the field of
artificial intelligence in a particular context on the example of translation from English into Ukrainian.

Based on the systematic review of translation-oriented terminology research, it is defined that the
term formation directly depends on a configuration of available concepts in a certain language within
the analyzed thematic field. It is revealed that terminology work for translation purposes requires
seing into the typology of terms in order to follow the commonly established practice of term usage
according to the standards as well as considering possible definitions and the context in which the
term can be used. The essence of terminological variation as a linguistic phenomenon and possible
reasons for its emergence are described. Thereby, a flow of terminology work for translation
purposes, and the impact of contextual features on the selection of terminological variants are
outlined. In this regard, terminological variants in the newly established field of artificial intelligence
appear either in both English and Ukrainian languages, or in one of those due to a specific
understanding of objects and ideas in a particular language.

The main concepts in English and Ukrainian, which may include both terms and variants, in the field
of artificial intelligence are identified. On the example of building a basic concept model with the
respect to the core concept of artificial intelligence, the differences in understanding similar concepts
in the English and Ukrainian languages are explained. Considering these differences, the contextually
motivated ways of using the artificial intelligence-related terms or terminological variants in the
examples of translation from English into Ukrainian are provided. The relevance of using these
terminological units in particular examples is justified by the contextual features expressed in the
analyzed translations.
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Santrauka

Sio tyrimo tikslas — i$analizuoti konteksto jtaka terminologinéms variacijoms vertimo i3 angly j
ukrainie¢iy kalbg pavyzdziuose, remiantis pagrindiniais j vertimg orientuoto terminologinio darbo ir
su dirbtiniu intelektu susijusiy savoky modeliy bruozais. Sio tikslo siekiama atlikus keleta uzduoéiy,
tokiy kaip: literatiiros, susijusios su vertimu orientuota terminologija, analiz¢, reikalinga siekiant
nustatyti vertéjy darbo su terminologiniais vienetais ir jy variacijomis aspektus; terminologiniy
variacijy motyvacijos ir §j procesg lemianciy konteksto ypatybiy apibrézimas; su dirbtiniu intelektu
susijusiy sgvoky ir jy tarpusavio rySiy angly ir ukrainie¢iy kalbose analizé; dirbtinio intelekto srities
terminy varianty vertimo i§ angly j ukrainieCiy kalbg pavyzdziuose tyrimas siekiant nustatyti jy
vartojimo aktualuma konkrec¢iame kontekste.

Remiantis sistemine ] vertimg orientuotos terminologijos tyrimy apzvalga, apibréziama, kad terminy
formavimas tiesiogiai priklauso nuo tam tikros kalbos turimy sgvoky konfigiiracijos analizuojamoje
temingje srityje. Atskleidziama, kad vertimo terminologijos darbui reikia jsigilinti ] terminy
tipologija, kad biity laikomasi visuotinai nusistovéjusios terminy vartojimo praktikos pagal
standartus, taip pat atsizvelgti j galimus apibrézimus ir konteksta, kuriame terminas gali biiti
vartojamas. ApraSoma terminologinio varijavimo kaip lingvistinio reiSkinio esmé ir galimos jo
atsiradimo priezastys. Tuo btidu nusakoma terminologinio darbo vertimo tikslais eiga ir konteksto
ypatybiy jtaka terminologiniy varianty atrankai. Atsizvelgiant j tai, terminy Variantai naujai
kuriamoje dirbtinio intelekto srityje atsiranda arba tiek angly, tiek ukrainie¢iy kalbose, arba tik
vienoje 18 jy dél specifinio objekty ir idéjy supratimo tam tikroje kalboje.

ISskiriamos pagrindinés dirbtinio intelekto srities savokos angly ir ukrainie¢iy kalbomis, kurios gali
apimti ir terminus, ir variantus. Remiantis pavyzdziu, kai sudaromas pagrindinis sgvoky modelis,
atsizvelgiant | pagrindine dirbtinio intelekto savoka, paaiSkinami panasiy savoky supratimo skirtumai
angly ir ukrainieCiy kalbose. Atsizvelgiant j Siuos skirtumus, pateikiami kontekstiskai motyvuoti su
dirbtiniu intelektu susijusiy terminy ar terminologiniy varianty vartojimo biidai vertimo i$ angly i
ukrainie¢iy kalba pavyzdziuose. Siy terminologijos vienety vartojimo tikslingumas konkreéiuose
pavyzdZiuose pagrindZiamas analizuojamuose vertimuose iSreik§tomis kontekstinémis ypatybémis.
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Introduction

This research is an attempt to analyze possible variability of terms in the field of artificial intelligence,
the concepts related to these terms and possible contextual features motivating the emergence of such
variability in the modern English and Ukrainian languages. New realia and concepts influencing the
emergence of terms in both language systems can potentially be considered for translation of the
mentioned thematic area and are going to be introduced. The main views on terminological variation
proposed by Rogers (2004), Cabre (1999), Freixa & Fernandes-Silva (2009), Karremans (2010),
Gambier (2010), Thelen (2013) and Faber (2019) in the context of translation have been outlined.
However, much uncertainty exists about general applicability of one particular model to specific
examples of terminology used in the domain of artificial intelligence. Also, translating texts in the
thematic area of artificial intelligence causes a high level of confusion while picking up the relevant
terms, since the field of science is relatively new, new concepts are not in time to receive their
designations even in the English language, and the interdisciplinary interference creates multiple
versions of one and the same concept.

Research results can be used in compiling terminology databases on the topic of IT industry and
artificial intelligence, in translation practice to avoid ambiguity and confusion while dealing with the
terms and their variations.

The overall aim of research is to analyze the influence of context on terminological variations in
translation examples from English into Ukrainian based on the main features of translation-oriented
terminology work and artificial intelligence-related concept models.

Objectives:

1. To do systematic literature analysis of translation-oriented terminology related publications for
identifying the aspects of work with terminological units and their variations for translators.

2. To define the motivations for terminological variation as well as the contextual features causing
this process;

3. To analyze the artificial intelligence-related concepts and relationships among them in the English
and Ukrainian languages;

4. To explain the relevance of using terminological variations from the field of artificial intelligence
in a particular context on the example of translation from English into Ukrainian.

Research question is whether the reasons for selecting the terminological variations in the field of
artificial intelligence can be justified by particular contextual features and, if so, how to define those
in the process of translation from English into Ukrainian.

Background

Talking about the work already done in this area, Microsoft Corporation provides the widest range of
information services and linguistic support to the Translation Services, interpreters, external
translators and other users by hosting the Language Portal ! with an opportunity to look up the
terminology translations in different languages and by various product categories for dynamic
translation and localization, and the Glossary?, which can be downloaded for checking the IT

! https://www.microsoft.com/en-us/language
2 https://www.microsoft.com/en-us/language/Terminology



terminology of localized versions of Microsoft products in more than 100 languages. English
Machine Learning Glossary including general terms and definitions is introduced by Google
Corporation®. The Council of Europe has introduced its Al Portal* containing news, articles (including
academic), and a glossary, however, the work is still in progress and the resources represent
superficial information. The publishing company “Springer” regularly contributes to publishing
Artificial Intelligence Reviews, which are “state-of-the-art research reports and critical evaluations
of applications, techniques, and algorithms in artificial intelligence, cognitive science, and related
disciplines.” (https://www.springer.com/journal/10462). Ukrainian-language Al resources are mostly
accumulated on the platform of Institute of Artificial Intelligence Problems under MES and NAS of
Ukraine®, providing the publications, news, and description of the Institute’s own elaborations in the
Ukrainian language. New dictionaries, terminological guides, scientific articles and expert
discussions may be credible sources for a translator to verify the relevance of using a particular term
on the topic of artificial intelligence in a certain context.

Although the mentioned sources contain some of the Al-related terminology, the field is developing
dynamically which means that either the terms corresponding to new concepts have not been
standardized in a particular language, or multiple terminological variations exist within one and the
same concept. The problem translators are facing is to justify the use of a particular term or a
terminological variation in a certain context without addressing the information resources, which do
not contain this information. Furthermore, the usage of even currently standardized terms, for
example in Ukrainian language, may be doubtful from the point of view of practical translation and
create various difficulties caused by the excessive foreignization, confusion with the concepts taken
from the other scientific fields, a loss of original meaning due to a different understanding of
commonly established equivalents in the target language, etc. It means that whatever a dictionary or
a scientific publication tells, a translator has to analyze multiple aspects of concepts related to the
topic of artificial intelligence, search for the alternative designations, check the context of their usage
in corpora or other credible sources, and motivate the choice selected for translation of a particular
term.

Relevance. A challenge of this research is that Al-related content in Ukraine is introduced in English,
as arule, and it is quite hard to find the examples of parallel translation from English into Ukrainian,
which does not allow one to compile a database of terms on the basis of comparison and frequency
of use. Tech giant companies usually introduce a separate version of the website for every language,
the content of which is either original or significantly localized, making any translation analysis
irrelevant. However, by means of creating the concept model of Al features in English and Ukrainian,
it is possible to match, compare, analyze particular terms and find out the cases of terminological
variation with the followed-up guidelines for translation specialists on the basis of this empiric work.
In this research, building the concept model as well as the terminological analysis are dedicated to
identify the cases of terminological variation in the field of Al and to justify particular choices in
translation from English into Ukrainian.

The field of artificial intelligence was chosen for analysis because it is one of the most powerful
generators of world technology development, however, it often finds itself in need of linguistic

3 https://developers.google.com/machine-learning/glossary
4 https://www.coe.int/en/web/artificial-intel ligence/nhome
5 https://www.ipai.net.ua/en



support due to a rapid tempo of new product developments. Without at least a basic understanding of
translation terminology in this field, there is a big risk that the Al-related information in languages
other than English will be either distorted or will not appear at all. Hence, there is a great need to
translate the artificial intelligence-related terms in context. It is generally known that the use of terms
in artificial intelligence is highly standardized and implies a search for accurate equivalents in
translation. However, 1) Development of new technologies and business solutions caused the
emergence of new realia, processes, and features applicable to the concepts under analysis, which
might change the whole conceptual framework and, as a result, the term systems must be reviewed
and updated; 2) There is a demand on studying the LSP terms in context due to the increasing variety
of different information sources. Thus, production company websites, scientific publications,
analytical reports, product user guides and policies, glossaries, and corpora may use terminology not
in the same way, despite standardization, mostly focusing on particular thematic aspects. This fact
can be justified by the use of certain “desirable” keywords while publishing the relevant scientific
publications, customer information, or a patent — all types are focused on different target audiences
and adapt to their readers. Also, it is important to draw the attention of translators to the strict lines
between the terms which may sound similar but are used in different contexts and cannot be mutually
exchanged as synonyms, nor is it acceptable to use the first found in a dictionary equivalent while
translating these terms. For example, “Al-powered” is mostly related to a “model”, a certain invention
that works on the basis of Al solutions, whereas “Al-driven” refers to the company or a service
provider offering the Al technologies at the market. In the Ukrainian language, where these terms are
used in a more descriptive manner, a translator will need to mind the nuances between “Ha ocHOBI
MITYYHOTO 1HTENEeKTY  and “Toi, mo BUKOpUCTOBYE mTy4HUH iHTeNnekT . Consequently, a translator
can either study the difference in each particular case by investigating the field, which is time-taking
and often requires the acquisition of a new profession, or use already elaborated sources in a
particular, very specific technical field of study, which are often not updated and not relevant up to
date, or analyze the contextual features of terms used in other translations, making up a decision
which one should be used.

A systematic review of translation-oriented terminology studies has been done in order to synthesize
the introduced approaches and findings in this field. Applying the method of systematic review while
studying the approaches, it is decided to describe terminological variations according to the most
relevant contextual perspectives (cognitive, communicative, discursive and diachronic) as well as to
justify the motivation for using or not using particular variations in translation. Ad hoc terminology
work is also applied to explain the terminological variations which occur in the process of translation
from English into Ukrainian. A contrastive analysis of the concept components and terms is applied
in order to contrast the English and Ukrainian artificial intelligence-related terminological units
expressed within the use of modern languages. The analyzed English and Ukrainian terms are verified
on the matter of use in context by means of content analysis (relational, qualitative).
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1. Theoretical background of terminology systematization and translation

The chapter is dedicated to reviewing the research publications focused on studying translation-
oriented terminology, analysis of terminological units in relation to concepts, and the use of terms in
various types of contexts. The procedures of terminology work for translators are studied. The
contextual features as the reasons for terminological variations are reviewed.

1.1. Basic terminological elements as the concept system representators

There are many different approaches to defining a term. Yet, the most of the scholars are tending to
agree on the fact that a term or a terminological unit is a functional symbol applied in a specific field
of knowledge, which is represented by a graphical, phonetical, and morphological forms as well as
the meaning, that is a semantic reference to an object or phenomenon in the world. It is understood
that terms, being the prototypical representations of concepts, unlike lexical units, should always
belong to a certain linguistic environment, discourse, social domain, subject field or vocation. A term
is a linguistic sign that correlates with the concept and subject of a certain professional field and on
the basis of this relationship is part of a certain concept system as its integral element. This
relationship should be understood as the “relationship” between a sign, a concept, and an object
(Castellvi, Sager & De Cesaris, p. 81, 1999; Fernandez-Silva, Freixa Aymerich, and Cabr¢ Castellvi,
p. 1-2, 2009; Kageura, p. 46-47, 2015; Shcherba, 2006, p. 239).

In terms of syntax, terminological units act like nouns in various grammatical structures of a certain
language. A term may be represented by one-word designation, a multi-word designation, chemical
or mathematical formula, scientific name in Latin or Greek, initialism (abbreviation made of the first
letters of the term), acronym (abbreviation made of the first letters or syllables from each element of
the term), appellation (such as official title, position, organization, administrative unit, names for
official documents, etc.). Multi-word terms usually consist of a basic word element (a determinant)
and one or several attributives, specifying or modifying the term’s meaning (LusSicky & Wissik, 2015,
p. 10-11; Sager, 1998, p. 43; Kitkauskiené, 2009, p. 53-54)

According to 1SO 1087:2019, there are simple terms that consist of a single word or lexical unit, for
example, “sound”, “light”, “barrier”, “accessory”, “accessorize”, “virus”, “viral” (simple terms
include terms coined by derivation); single-word terms, for example, “cherry”, “ship”, “iron”,
“barrier”; compound terms which are single-word terms that can be split morphologically into
separate components, for example, “steamship”, “blackbird”, ‘“afterbirth”; complex terms that
consists of more than one word or lexical unit, for example, “computer mouse”, “fault recognition
circuit”; and multi-word terms which are complex terms consisting of more than one word. The
following types of terms are also distinguished: 1. A borrowed term — a term taken from another
language or from another domain or subject; 2. Terminological neologism - term that is specifically
coined for a given general concept; 3. Blended designation that is formed by clipping and combining
two or more words; 4. Abbreviation — a designation that is formed by omitting parts from its full form
and that represents the same concept; Abbreviations can be acronyms, initialisms or clipped terms;
4.1. Acronyms are made up of the initial letters of the components of the full form of a term or proper
name or from syllables of the full form and that is pronounced syllabically; 4.2. Initialisms are made
up of the initial letters of the components of the full form of a term or proper name or from syllables
of the full form and that is pronounced letter by letter; 4.3. Clipped terms are made up of truncated
terms. In accordance with the acceptability rating, that allows for designations to be placed in order
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of preference as a guide to users, there are: 1. Preferred terms; 2. Admitted terms; 3. Deprecated
terms; 4. Obsolete terms (I1SO, 2019).

When normalizing terminology, the linguist has to solve a number of classification problems,
determine, for example, the boundaries between terms and commonly used words, differences
between terminological and general linguistic phraseology, between terms of the field of knowledge
and lexical units of related fields, etc. Of particular importance is the division of signs of the
terminological system into types, each of which requires a special approach in terms of normalization
of terminology (Kyiak & Kamenska, 2008, p. 77)

Terminology experts generally agree clearly to discern objects, as the units of the real world,
concepts, which are the units of thought, mental constructs introducing objects as well as consisting
of a set of characteristics typical to a class of particular objects, and designations of concepts, which
can be terms, names, symbols, etc. All these elements organize a structure of thoughts making
communication possible. Concepts exist independently of terms which rather interpret than directly
describe objects of the world. However, concepts are communicated linguistically via terms. A
concept represents a totality of acts “firmly limited” by mental operations: thoughts or judgements
(Sager, 1998, p. 42; Castellvi, Sager & De Cesaris, 1999, p. 42; Valeontis and Mantzari, 2006, p. 1).

Accumulating the necessary fragment of knowledge and experience through the appropriate specific
language form and becoming a reduced and communicatively sufficient sign of the denoted concept,
terms acquire the functions of lexical language markers for special purposes, associated with
‘information peaks” of sentences, microtext, professional text, discourse. The relations of concepts
can be: hierarchical, which in turn are subdivided into generic and partitive relations and associative,
or non-hierarchical. Hierarchical concepts are organized into levels where the superordinate concept
is subdivided into at least one subordinate concept. Subordinate concepts at the same level and having
the same criterion of subdivision are called coordinate concepts. The coordinate concepts resulting
from the application of the same criterion of subdivision to the superordinate concept constitute a
dimension. A superordinate concept can have more than one dimension, in which case the concept
system is said to be multidimensional. Meanwhile, the associative relations exist when a thematic
connection can be established between concepts by virtue of experience (Onufriienko, 2010, p. 168;
ISO, 2000).

According to Biskub (2013, p. 13), every time a person receives a piece of new information about the
world, this information tries to find a place in the brain by being assigned to one or another category.
This applies equally to the assimilation of specific concepts and abstract concepts. Such processes in
humans are clearly manifested in early childhood, when the child becomes acquainted with the world
around. A special form of categorization is modeling (assimilation) of knowledge. This type of mental
activity of a person unfolds throughout life and is characterized by an unconscious combination of
categorization procedure with modeling, which is designed to generalize and integrate new
knowledge into the information environment of a priori experience.

A structural difference between the conceptology and terminology is explained by Cabre (1998, p.43),
emphasizing that while speakers are becoming “familiar with a special segment of the real world,
they turn their knowledge into conceptual structure in which each concept occupies a specific place
and acquires a functional value. Terminology thus is the basis for the structure of thematically
specialized knowledge.” Speaking about the links between a term and a concept, according to
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Depecker (2015, p. 40), a term consists of a linguistic part and a conceptual side denoting the idea it
refers to. A designation is what a term is constructed from while being assigned to a certain concept.
“Designation is used to describe a linguistic part of a term and is generally assumed to as a clearly
mirror of a concept”. So, a designation is understood as a representation of a concept embedded into
language. Galinski and Budin (1993, p. 211) explain that some concepts may disappear, change over
time or become generative for certain new concept systems with or without change of meaning.
“These concept dynamics are not reflected and represented by the terms, which - as linguistic symbols
- show much more stability than the concepts for which they stand.” This creates a problem when
slightly different concepts are associated with one and the same term which causes terminological
variation.

According to ISO 704 :2000(E), “the terminology of a subject field is the collection of designations
attributed to concepts making up the knowledge structure of the field. The concepts shall constitute a
coherent concept system based on the relations established between concepts. A concept system
serves to: model concept structures based on specialized knowledge of a field; clarify the relations
between concepts; form the basis for a uniform and standardized terminology; facilitate the
comparative analysis of concepts and designations across languages; facilitate the writing of
definitions”. The concept properties can be linguistically described by definitions. A definition can
describe a concept as well as its links to other concepts, fixing the boundaries among them. The
definitions can be intensional and extensional, according to the most widely used classification.
Extension corresponds to the totality of objects to which a concept corresponds, whereas an intension
is the set of characteristics which makes up the concept (Lockinger, Kockaert, & Budin, 2015, p. 62).
In accordance with ISO 1087-1 2000, “an intensional definition is a definition which describes the
intension of a concept by stating the superordinate concept and the delimiting characteristics. An
extensional definition is description of a concept by enumerating all of its subordinate concepts under
one criterion of subdivision.”

Nuopponen (1994, p. 1072) mentions: “The concept of concept system, which is one of the most
central theoretical notions in the theory of terminology, is usually defined in terminological literature
as a system of related concepts which form a coherent whole. Starting from the idea of system,
concept systems could be regarded as systems consisting of several components (concepts) and their
relations (concept relations). They are mental, i.e. abstract, artificial, theoretical, man-made systems.
They are static because they represent the conceptual apparatus reflecting the knowledge which exists
at a particular time. New data result in new concepts, and the emergence of new concepts changes
existing concept systems...”. Thus, it is clear that the work of a terminologist is not finished as soon
as a concept system is compiled for the reason that the concepts and relationships among them within
the system may change. This is especially relevant for LSP terms in new fields of science, for
example, artificial intelligence where the term formation is impacted by understanding of related
concepts in different languages.

Shcherba (2006, p. 237) points out that a term is an element of a particular terminology. Moreover,
scientists emphasize that it is an integral part of it or, in other words, can exist only as an element of
this terminology. Therefore, the term is secondary to the concept system, which is, accordingly,
primary. This idea is continued by Kochan (2013, p. 205-206), highlighting that since a term is a
word of a special function, in each concept system it has its own, clearly defined meaning, although
it can be created according to one model. The concept system of each branch of science or technology,
reflecting a certain set of concepts of this branch, has self-systematizing properties and thus acts as a
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systematizing factor for scientific concepts. The process of term formation is always aimed at
streamlining and standardizing the concept systems. Certain specifics related to the process of
nomination of scientific and technical concepts are outlined, where the function of the classifier of
the concept, for example in Ukrainian language, is performed by suffixes, blocks (term elements),
individual words in a phrase.

The concept systems are divided into: a) generic, in which all the concepts in a vertical series relate
to each other as generic and specific concepts; b) partitive, in which all the concepts in a vertical
series relate to each other as a whole and its parts; ¢) associative, in which all the concepts relate to
each other by association. The type of associative relation between any two concepts may vary within
a system; d) mixed, constructed using a combination of the concept relations (ISO, 2000). However,
while defining the essence of concept systems Nuopponen (1994) adds: “It is often understood that
concept systems are just strict logical hierarchies in which concepts are either superordinated or
subordinated to each other. There are also other concept relationships and corresponding concept
systems that need clarification in texts, e.g. temporal relationships referring to a process consisting of
several stages, casual relationships, etc.”

Melby (2015, p. 427) believes that concept systems in specialized fields are the basis for the
multilingual terminological resources, which should also include the use of terms in context. Madsen
and Thomsen (2015, p.250) mention that concept systems include the description of the concepts
mostly in the form of characteristics represented by, for example, attribute-value pairs and
relationships within the subject field. A concept system, according to Nuopponen (2011, p.5-10), may
be built by compiling a satellite model, which is a graphical mind map-like presentation based on
concept analysis in mind with a core concept surrounded by other hierarchically connected concepts,
and a concept relation model comprising concept relations and the information about the types of
concepts. The second type may be a combination of models describing concepts by: 1. types and
properties (basic); 2. composition and location (structure); 3. origination, development and processes;
4. activity; 5. transmission; 6. cause and effect; 7. dependence and comparison.

According to Kopitsa (2005, p. 123), terminological nomination, in contrast to language, is a
purposeful creative process caused by the interaction of external and internal language factors.
Models of terms and models of terminological phrases that differ in productivity and frequency can
be built on the basis of terminological system connections in the terminology system. Popovych and
Byalyk (2020, p. 207) mentioned that as a result of the processes of ordering, standardizing and
systematizing terminology, its shortcomings are eliminated and a concept system appears - an ordered
set of terms with fixed connections between them, reflecting the connections between term concepts.
The concept system represents a fragment of the “scientific picture of the world”, characterized by
such features as orderliness, relative completeness and accuracy in the designation of scientific,
technical, professional concepts in a particular field. Since the concept system is consciously
constructed from language units in the process of forming the provisions of a special theory or field
of knowledge, or professional activity, the semantic structure of the concept system depends on the
structure of this field of knowledge or activity and the theory that describes it.

Rogers (2004, p. 217-218) is emphasizing on the importance of modeling linguistic-conceptual
mapping and identifying concept-concept relations within a system by translators when dealing with
texts. The reason for it is a need of linguistic, semantic and conceptual contextualization of terms,
especially technical, which is “a crosslinguistic lexical substitution exercise”. The objects of the world
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can be reflected in the text so that only a full-fledged terminological analysis should be completed,
because neither translation straightforwardly, nor even just concept identification can be enough for
distinguishing those. This analysis mainly includes building the concept systems on the basis of either
recording the expert talks, or studying authoritative texts. Finally, a coherent concept system may be
used for establishing the multilingual equivalence of terms, including context. According to Kageura
(1997, p. 119-120), the fundamental elements of a terminology-oriented concept systems are: “(1) a
static organization of stable concepts represented by established terms and their inter-relationships
and (2) dynamic potential for accommodating new concepts in the system, manifested by the rules
governing the formation of new terms”. So, there is a certain set of basic concepts, which are
supplemented by new ones in the process of expansion and remodeling.

Thus, term formation is subject to the rules prescribed in the relevant standards, being tightly
connected with the concepts which correspond to a particular object or idea. The concept system is a
multidimensional organization that consists of a number of interrelated concepts and defines the
relationships between them. Modeling a concept system requires an in-depth analysis of terms that
represent certain concepts via identifying their types, characteristics, and definitions. By modeling
the concept systems, it is possible further to identify and to analyze the terms against a particular
context for a multilingual analysis and translation.

1.2. Terminological variation and translation-oriented terminology

Gunnarson (1997) defines the language for specific purposes (LSP) as “the traditional term for the
various linguistic variants used in professional settings.” When the texts of this type are translated
from one language into another, it is necessary to distance from commonly established equivalents
between the terms and, instead, to build interlinguistic references to the whole knowledge structures.
Decision-making on multiple levels is contemplated by this process: the level of lexical unit (a
particular term), the level of text and/or discourse (including the interculturality), and the level of
background knowledge (expertise) while selecting a certain source or target knowledge system which
is reflected in an LSP text. This article is focused on the analysis and processing of LSP multilingual
terms and domain-specific knowledge for translation purposes (Gunnarson, 1997; Faber, 2009, p.
108).

Although the idea of specialized vocabulary standardizing receives general support, particularly due
to the traditional prescriptive terminology backed by the Vienna School, which says that one concept
should refer to one term and vice versa, and synonymy or polysemy should be avoided, there is
another approach called descriptive terminology, describing the variations of terms within the social,
communicative, cognitive and diachronic terminology studies. For example, Temmerman (2011)
points out:“it has been shown that knowing cannot be separated from context, experience, culture,
and language. Cognition is believed to be a dynamic and negotiable process in which the creative
potential of language plays an important role...From a diachronic perspective, there is an interest in
e.g. small variations of texts and discourse”. Depending on the communication context of terms, one
concept may be expressed by multiple specialized terms. Those may differ from each other
semantically, since various expert visions might be displayed within the concept. This difference
should only be well-motivated and reflect the scientific vision of using a particular term. The
dimensions of this vision are outlined in the subchapter 1.3 (Fernandez-Silva, Freixa & Cabré 2009,

p. 2).
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The above-mentioned phenomenon when the terms denoting one and the same concept differ among
each other is called terminological variation. Terminological variation is defined by Fernandez-Silva,
Freixa and Cabré (2009, p. 3) as “the use of alternative denominations to refer to the same
concept...”.This is followed by minimal stability of lexicalized forms and a low level of consensus
among the users of LSP units. It is emphasized that not only the formal side of the term can be affected
(denominative variation), but the transformation of meaning may occur (conceptual variation) as a
result of a particular concept perception by the recipient. Freixa (2006, p. 51-53) is distinguishing
between “self-variation”, when “one and the same specialist may express the same idea, or name a
concept, in different ways” and “hetero-variation”, when “different specialists may also express the
same idea in different ways”.

Terminological variation is used in the translation of LSP texts in a specific communicative context
sometimes preferred over another term found in a specialized dictionary. It is stated that terms in
specialized dictionaries or databases should also contain contextual data on their possible use, and
this would help practical translators at all stages of their work. Karremans (2010, p. 1-2;) mentions
that“translators who need to translate a domain-specific text, consult specialized dictionaries to
acquire a better understanding of particular concepts or the subject field, to familiarize themselves
with the terminology and to look up possible translation equivalents of terms they encountered in
their source text”. Terminological variation is especially frequent in reader-oriented texts, where the
“author-reader” relationships play a key role. When a translator aims at disclosing all possible
relationships between a source and a target text segment, very, from the first view, specific concepts
might be translated in multiple ways (Gerzymisch-Arbogast, 2008, p. 41; Gambier, 2010, p. 412).

Two types of terminology are distinguished: theory-oriented terminology, which entails studying the
relations between terms and concepts, concept formation, term formation, and standardization, and
translation-oriented terminology, which refers to the type of terminology used by translators for
translation purposes. Translation-oriented terminology can also be defined as “the kind of
terminology work done by translators, either monolingually (in order to analyse the meaning of a
term in the source language and/or the meaning of an equivalent term in the target language) or
bilingually or multilingually (in order to compare the results of the monolingual analyses to see if
there is equivalence between them), but always with a view to translation, where effectiveness and
efficiency of the translation process and speed are most important.” (Thelen, 2015, p. 349)
Considering the topic of entries, translation-oriented terminology contemplates that “... the minimum
categories required in every collection of terminological information comprise the source language
term, the target language equivalent, source information indicating where the terms came from, and
a date with the initials of the person who made or updated the entry. There are, of course, many
optional categories which may be added to the term record according to specific user needs.”
(Eckmann,1995, p. 4).

According to the newly revised International Organization for Standardization (ISO, 2021), “One of
the most common scenarios for a terminology worker in translation contexts is the following: a client
produces documentation in a particular subject field in a source language and asks a translator to
translate a variety of interrelated documents. Since no terminology was provided, the translator
recognises that it would be beneficial to document the terminology found during translation work to
maintain consistency across documents in the target language.” The standard provides an example
where it is confirmed that a translator needs to have basic skills in terminology work, conduct an
analysis of terms that can be of different complexity, and be able to create as well as professionally
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process certain term entries used in a particular translation project. “A freelance translator who works
on terminology for a patent translation project is the only active contributor to the TDC
[terminological data collection] and the only user of the data. Although he does not do terminology
work full time, he can have a very high level and broad set of terminology skills. And for certain
concepts, he might need to do extensive research.” The document provides such a workflow that a
terminology database should be set up first. Once this is done, the next steps should follow: collection
of terminological data, research, processing and documentation and use of terminological data, and
maintenance.

The flow of terminological information recording and processing while working on translation
projects is known as translation-oriented terminology management. Unlike following precise
regulations of terminology work done by subject-field specialists, who unify, standardize, harmonize,
and regulate terminologies, the task of translator is to perform ad-hoc terminology work exclusively
with the purpose of translating an LSP text from a source into a target language. From this perspective,
there is a high demand for modern comprehensive terminology systems providing precise
information, and reliable knowledge available in a digital environment. However, since the
terminology work has been done, translators usually prefer not to continue already undertaken
research. This is why translation-oriented terminology management comprises the systematization
and maintenance of terminology resources in order to prevent making mistakes in the future. At the
same time, storing the properly complete terminological databases (for example, computer TMS
datasets) may be helpful for subsequent translations of LSP texts (Galinski & Budin, 1993, p. 213-
214; Vargas-Sierra, 2011, p. 50-51).

Martinez and Faber (2009, p. 92) highlight the need for translators to solve the issues of terminology
in translation with the use of information management skills and even to prepare their own resources
for it. The authors list the possible strategies which would help translators do their work appropriately,
such as:

1. identification and understanding of specialized concepts in discourse;

2. evaluation, consultation, and creation of information resources;

3. specification of interlinguistic correspondences between terms in a specialized knowledge field;
4. data management for reuse in future translations.

In addition, the main activities for translation-oriented terminology work, which “can be performed
in sequence or may also occur in loops during the translation and revision process” are outlined
(Martinez & Faber, 2019, p. 248):

1. needs assessment and resource collection;

2. term extraction and term selection;

3. terminological research [concept and term description in the source and target languages,
contrastive analysis, and documentation];

revision;

elaboration of terminological entries;

quality assurance;

maintenance;

dissemination.

© N oA

On the stage of meaning determination of terms in two languages, it is required to complete the
following (Thelen, 2013, p. 332):

17



look up the unknown item in a monolingual and bilingual (translation) dictionary;

analyze and compare the information given;

select (on the basis of this comparison) one equivalent from the bilingual dictionary;

use the equivalent found in the target language text;

. check if the equivalent fits in the target language text, by (a.) looking up in a target language
dictionary the equivalent found in step (1) and decided upon in step (3); (b.) checking the information
given against the context of the target language text.

. OO e

The quality of translation-oriented terminology management is also determined by the completion of
the following activities (Vargas-Sierra, 2011, p. 50):

1. search for a given term more efficiently when compared to searching in printed dictionaries and
other sources;

2. ensure the reliability of information retrieval, since terminological records are added and edited
by translators on the basis of sources they trust, and on consultation with experts;

3. check how to use a term in context;

4. deal more efficiently with several languages;

5. store the solutions found for terminological problems to avoid duplicate research and unnecessary
rework;

6. record multilingual domain-specific or in-house terms;

7. enlarge the database and then increase productivity during the ongoing translation or in a later
translation;

8. systematize terminology;

9. use terminology consistently over the same or similar projects;

10. prevent mistakes or unsuitable usage of terms in a particular situation;

11. exchange terminological resources with colleagues, institutions, companies, etc.

In the English language, the attention is paid to supporting translators and interpreters, providing them
with the terminology repositories in the field of Al based on building the concept models with the
help of identifying relations among the concepts. However, with the development of Al, some of the
concepts, ideas, and terms are still being reviewed, when there is already a demand on naming one or
another object, phenomenon or event by a translator. Although the terminology work in the field of
Al started back in the 60s of the last century in English-speaking countries, with the development of
new technologies Al brought new aspects almost to all fields where it is applied. Also, considering
such a high speed of development, it is quite difficult to introduce static definitions of certain
concepts. There is not even a single definition of “artificial intelligence” as a term. This is why the
Al-related terminological guides do not always reflect all the context and aspects in which a term is
used. So, the translators need to work themselves looking up for connections between a concept and
a definition, a term and an object or an idea. So, terminological variations may emerge when variable
features of concepts are traced, such as a communicative situation, the context, purposes, experience
and culture. There is a high demand on verifying the context-dependent variants in the field of Al and
selecting the most relevant equivalents in a certain context (Massion, 2021, p. 90-104).

Ukrainian terminology science, including the terminology of artificial intelligence, is undergoing the
process of development, considering the fact that the field itself has drawn the attention of researchers
only recently. The importance of translating terms in the field of artificial intelligence is the
consequence of a live dialogue between experts in various countries, and, due to these contacts, the
Ukrainian language has to include new terms into its system. The problem of searching for national
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equivalents and correct translations appears at all times, considering that development of Al is going
further followed by the improvement of computer systems. A huge number of terms appeared in the
period from 1990 to 2000, being compiled in the lexicographic works, however, many of such
examples have lost their relevance today. A lot of authentic neologisms are included in the concept
system of Al, which were accepted in terminological science according to the following scheme:
authentic neologism — “spontaneous” term - standardized term. Most of the Al-related terms are
multicomponent because even out of a single-component term it is possible to create a composite one
of NN (noun-noun) type. In the process of interdisciplinary communication, term borrowing from the
neighboring concept systems (logic, psychology, cybernetics, mathematics, coding) takes place,
creating terminological variations at the discourse level. Step by step the borrowed terms are
translated from English into Ukrainian, creating the situation when there is a foreign and a national
term at the same time (Konovalova & Myroshnychenko, 2017, p. 134-135).

Thus, translation-oriented terminology is not a lighter version of scientific terminological
management, since it comprises extra work with multilingual resources and establishing the links
between two language systems. Moreover, research of context is an additional feature a translator has
to focus on due to the unreliability of equivalence-based solutions in translation. From the perspective
of context, the emergence of terminological variations may be the case demanding justification of
use. Such cases as synonymy and polysemy, borrowed terms and neologisms in LSP can be the
potential sources of terminological variation in the field of artificial intelligence, however, to trace
these phenomena, it is necessary to build the concept models and to identify the relationships among
the concepts which would show new gaps and other contexts in which a variant can be used.

1.3. Contextual features in translation as a reason for terminological variation

The descriptive terminology approach accepts the phenomenon of flexibility of concept formation
depending on various contextual factors. In the same way, terminological units may entail variability
on the semantic and formal levels (Fernandez Silva, Freixa & Cabre, 2009, p.4). As argued by House
(2006, p. 343-344), from the perspective of recontextualization theory, which sets the task before
translators to create a new discourse from the source text and to include the contextual connections
in the target text, translation should consider such requirements to relationships set between text and
context: 1. Source and target texts are assumed to belong to different contexts; 2. Contextual changes
must be identified, described, and explained; 3. Contextual features of the source and target texts
should be related to each other.

Terminological variation is prevalent in all fields of specialized communication. A term variant is
related semantically and conceptually to the main term as an instance which can be activated in a
particular situation. The selection of terminological variations depends on the context, which
determines a semantic value and a pragmatic meaning. If a certain concept has specifications of a
particular environment, it creates the use of contextualized lexical units. Such a concept is known as
multidimensional, and this multidimensionality reveals terminological variation as a dynamic and a
situated phenomenon (Tercedor, 2011, p. 183-184). According to Fernandez-Silva and Karremans
(2011), terminological (denominative) variation in specialized texts may occur when:

1. it is necessary to avoid using one and the same expression many times in order to follow an
appropriate style of the target text;

2. it depends on a communicative situation, which particular message is the most rational for
conveying the thought;
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3. the levels of expertise among the communication participants are different;

4. an idea usually expressed by an established term is a little bit different from the idea meant by the
speaker;

5. linguistic and sociocultural factors influence the formation of terms.

Karremans (2010) emphasizes that “translators who need to translate a domain-specific text, consult
specialized dictionaries to acquire a better understanding of particular concepts or the subject field,
to familiarize themselves with the terminology and to look up possible translation equivalents of
terms they encountered in their source text.” Terminology variations are used in the translation of
specialized texts in a specific communicative context, sometimes preferred over another term found
in a specialized dictionary. It is stated that terms in specialized dictionaries or databases should also
contain contextual data on their possible use, and this would help practical translators at all stages of
their work. In this regard, one more reason for a terminological variation is the text coherence, which
explains the deviations of terms in specialized texts from the traditional view when one term is
referred to one concept. From the textual perspective, the units of understanding (UoU) are analyzed
rather than concepts in order to identify “fuzziness and multiple ways of lexicalization in the text”. It
is possible to define different lexical expressions, referring to one and the same UoU in the text.
Terminological variants that refer to the same unit of understanding are called co-referents. As a
result, the specific terms with a co-referential status can be defined on the basis of analysis. In this
regard, UoU — is a unit of thought shaped via abstraction based on the characteristics of one or more
objects. This term is used in socio-cognitive terminology, since the concept theory is considered to
be restrictive and not always adequate for terminology in specialized domains (Temmerman, 1998).

The alternative denominations can be universally expressed through synonymy or polysemy.
Terminological variation expressed through these phenomena have a crucial impact on any
communication process. However, these units have a different level of relevance and applicability in
various communicative situations and cannot be considered as complete synonyms (Cabré Castellvi
et al., 1999). Synonymy and polysemy within the same subject area create a variety of possible
translation equivalents, which can sometimes prevent a translator from making the best choice. Even
if a translator is well aware of which term is accepted in the target language for a particular case,
preferable use of another synonymic equivalent can be supposed by the text due to pragmatic and
denotation factors, as well as immediate linguistic context. According to Rogers (2004), “since
translation decisions must take into account the behavior of potential equivalents in the TT [target
text] context, as well as their relationship with terms in the ST [source text], it seems reasonable to
assume that one TL [target language] synonym may be preferred over another TL synonym according
to the linguistic context in the TT. In other words, equivalence needs to be established not only in
terms of ST-TT relations but also in terms of TT [TL was meant] -TT relations.”

According to Kopitsa (2005, p. 125), significant groupings, or series of synonyms, are a reflection of
the current state of development of the concept systems, while denotative series to some extent reflect
the history of these systems. They present chronologically different terms to denote the same concept,
some of which die out, while others remain functioning in language. On the one hand, in the process
of continuous development of science and technology, with the emergence of new concepts and
deepening knowledge of already known objects and phenomena of reality in the language of science
intensifies term formation, which gives ample space for lexical duplication. On the other hand,
scientific style, more than any other, requires clarity of names. In special vocabulary, synonyms arise
both as a search for a more rational notation, and as a manifestation of their systematic nature in terms
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of different schools and areas, and as a result of borrowing. Synonymy is especially characteristic of
the initial stages of the formation of terminological systems, when there was still a natural (and
artificial) selection of the best term from among a number of options. However, Gambier (2010, p.
412) assumes that due to the multiplication of synonyms and inaccurate concepts, there is a risk of
having incoherent terminology. It is true that due to the various disciplinary backgrounds of scientists
and the purpose of their research, terminological variation may appear. For a translator it means
choosing a particular side, a strategy through which a certain meaning, format of presentation or an
aspect is going to be introduced in the target text.

An important role in terminological variation is the loan concepts and lexical units. According to
Onufriienko (2010, p. 169), the relationship between multilingual, in particular specific and foreign
word-forming means that implement terminological categories can be qualified as asymmetric, as
word-forming strategies are mostly national. Thus creation of interlingual analogues with similar
semantics and motivation can be considered as a way of semi-hidden internationalization of
vocabulary and terminology of languages which not only does not oppose the national, but also is
embodied in it. The facts of borrowing another’s word, adapting and using it as one’s own
(autochthonous) through assimilation, adaptation to one’s paradigms outline the scale of real and
potential power of the recipient language, which is manifested, dynamized, grows, strengthens if
lexical borrowings demonstrate word-building potentials, creating a series of derived tokens and thus
realizing multi-vector and multi-scale derivational connections in the word-forming nests of the
corresponding terminology.

Neologisms in terminology work, according to Valeontis and Mantzari (2006, p. 13), are considered
to be new terms shaped out from newly appeared concepts, which have a form of single-word lexical
units used only for the first time in a particular language. The authors reject the idea that a neologism
can be multi-word because blending lexical units means that those have already been used in other
fields as one-word terms. Although, as it was mentioned by Roldan-Vendrell and Fernandez-
Dominguez (2012, p. 10-16), terminological neologisms do not necessarily name new concepts but
rather fill in the lexical gaps in the concept system. This phenomenon is called “a complementary
neologism” by the authors, which refers to a new lexical item having a purpose not to name a new
idea but to fill the lexical gap created by another neologism where the last one is limited to do so.
There can be relations, for example, between a hyperonym and a hyponym or when a process in some
special field is named but an action performed within this process requires using a new term.

In general, contextual factors causing terminological variation can be expressed through different
dimensions:

1. A cognitive level, based on an expert’s opinion which defines the characteristics of mental
constructs;

2. A communicative level which considers the environment of message production and reception;
3. Adiscourse level, demonstrating the transformation of terms into the context-conditioned variants,
when they were placed in a discursive environment.

4. A diachronic dimension, providing that “the concepts move from disciplines to disciplines over
time, and are borrowed by various sciences, undergoing changes in the process...”. For translation it
means that the term choice will depend on conceptual characteristics and contextual features of a term
in a source text (Fernandez-Silva and Karremans, 2011; Dury, 2005).
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From the cognitive perspective, “Cognition is believed to be a dynamic and negotiable process in
which the creative potential of language plays an important role...variation is often cognitively
motivated” (Temmerman, 2011, p. 108). Fernandez-Silva and Karremans (2011, p. 321) reported that
“the cognitive level is related to the perspective from which an expert approaches the UoU in a
particular situation, which will determine what features of the UoU the expert puts emphasis on”.
According to Faber and Rodriguez (2009, p. 16), “the best way of studying the term behavior is in
text...Understanding of a terminology-rich text requires knowledge in the domain, the concepts
within it, the propositional relations within the text as well as the conceptual relations between the
concepts in the domain”.

From the communicative perspective, “The degree of specialization of communication determines
not only the terminological density of a text, but also the quantity of expressive variation for referring
to the same concept. A highly specialized text is normally precise, concise and systematic; the
terminology it uses tends towards monosemy and univocity. As the degree of specialization decreases,
discourse acquires characteristics which bring it near to general discourse: at the semantic level,
conceptual variation, redundancy, ambiguity, lack of strict precision; at a formal level, lexicon-based
synonymical variation, but above all extensive use of paraphrases which explain analytically the same
concept which, at a specialized level, is explained synthetically” (Freixa, 2006, p. 58). According to
the communicative theory of terminology, terminological units are defined as “sets of conditions
derived from, inter alia, their particular knowledge area, conceptual structure, meaning, lexical and
syntactic structure and valence, as well as the communicative context of specialized discourse”. It is
mentioned that a terminological unit includes three linked with each other dimensions: cognitive,
linguistic, and communicative, and is defined by the general context of specialized communication
(Faber, 2009, p. 114).

From the diachronic perspective, it is observed: “how the microscopic variations of terms in discourse
affect the change of terminology over time or in the impact of metaphorical framing on term creation”
(Tammerman, 2011, p. 108). According to Resche (1999, p. 619), “time can indeed affect terms and
notions in different ways, changing either meaning or form or both and to various degrees”. It is
mentioned that the meanings are fluctuating over time due to new fashion, lifestyles, findings, trends
etc., and it is sometimes required to put the term back in its previous context while working with the
old texts or vice versa, to update the definitions while working with the new texts. Dury (2005, p. 38)
emphasized that diachronic terminology is especially relevant in translation work since a huge amount
of scientific knowledge is exchanged among the countries and cultures. In order to ensure the correct
interpretation of this knowledge, the history of terms and concepts should be considered in specialized
translation as well as in terminology work. This can be done by illustrating the diachronic information
in the form of hypertext and attaching it to the main body of the term definition in the corresponding
sources.

From the discursive perspective, Fernandez-Silva and Karremans (2011, p. 321) mention that “terms
are subject to formal and structural transformations when embedded in a discursive environment,
giving rise to different types of context-conditioned variants.” Fernandez-Silva and others (2009)
believe that “if we examine the behaviour of terms in real discourse, in relation to the context-related
factors that could motivate term choice, we will be able to find out the patterns and regularities hidden
behind such apparent randomness and provide a satisfactory explanation of the behaviour of
denominative variation.” As Bowker (1998) mentions, term formation is directly associated with
experts in the area who use the term in discourse. In a specialist community the terms may vary,
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which is not a result of frivolity, since those skilled in the art mostly flesh out their expressions
precisely and carefully enough. Instead, this phenomenon is based on a purpose or focus of
communication in a particular discourse when, for example, some features of the concept are more
important than the other.

In conclusion, all mentioned dimensions and perspectives of terminological variation should be
considered in research of LSP terms used in context. However, the most relevant for technical
language, where the terminology is highly standardized, are the contextual factors at cognitive and
discourse levels. While working with a certain co-referent and picking up the term variant, a translator
needs to keep in mind the motivation for such a kind of selection and be able to justify the choice
made. Despite this fact, various aspects of dimensions should be kept in mind since every field of
knowledge, science, or activity undergoes changes in the process of development leading to inevitable
change of concepts, and, as it was outlined, an organized set of concepts named as a concept system
directly impacts the process of term formation. The purpose of a particular message and the recipient
should also be considered during the translation, because even the same term taken from one thematic
area can be used with different goals, for example, providing general information, marketing,
describing technical characteristics.
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2. Practical analysis of terminology on the topic of artificial intelligence in bilingual resources
and translations from English into Ukrainian

Chapter 2 is dedicated to identifying variable terminology in the field of artificial intelligence on the
basis of the English and Ukrainian language systems. The subchapter 2.1. Methodology explains the
procedure and relevance of search, comparative and content analysis of the terms used in translation
from English into Ukrainian and in a certain context. In subchapter 2.2 “A satellite artificial
intelligence-related concept model in modern English and Ukrainian languages”, the concept model
for both languages is built where the reviewed concepts are being analyzed from the point of view of
contextual features in two languages. Subchapter 2.3. “The analysis of artificial intelligence-related
terminological variations in translation from English into Ukrainian” is focused on reviewing the Al-
related terms and terminological variations on the basis of particular examples in translation from
English into Ukrainian. The relevance of picking up a particular term or its variation is explained,
considering the contextual features of the terminological unit present in both or one of the analyzed
languages.

2.1. Methodology

Before conducting the analysis of terminological variations in the field of artificial intelligence, it is
decided, on the basis of findings revealed in the theoretical part, to build a satellite concept model for
identifying the fundamental concepts and the relationships among them in English and Ukrainian.
Such a satellite model includes the core concept along with characteristics and relations to the other
concepts with an indication of their types. The idea of the basic model by Nuopponen (2011) is being
used as the sample for introducing the main information about the main notions of “artificial
intelligence”. This model contemplates the presence of a core concept related to other concepts by
the relations of generic subordination, generic coordination, generic superordination, and the
characteristics of the object of reference. The latest have been extracted from multiple definitions of
the term “artificial intelligence”, since there is not a commonly established one definition, and
contrasted within the systems of the English and Ukrainian languages. The same concepts in different
concept systems may have a different composition of characteristics and nature of relations with the
other concepts. Classifying these characteristics helps a terminologist identify the affiliation of other
concepts to a certain type in a particular language, which would later contribute to revealing
terminological variations and the reason for their emergence.

The concepts related to Al and their definitions are provided using the information sources
represented by dictionaries, terminological guides, reports, publications on professional websites, etc.
Totally, 48 concepts, 24 in English and 24 in Ukrainian, are collected, analyzed, grouped, and
compared against each other in the subchapter 2.2. A satellite artificial intelligence-related concept
model in modern English and Ukrainian languages.When comparing the concepts of one layer
(superordination, coordination, subordination, properties) in one language with those in another and
trying to match those concepts with each other, the gaps in understanding certain aspects of particular
objects and phenomena leading to the missed elements in the definitions of some terms are revealed.
These gaps may be a reason for the emergence of various contextual features in a text causing multiple
terminological variations which should be kept in mind during translation. Furthermore, a
comparative analysis of concepts within the same thematic field in English and Ukrainian made it
possible to find out a new portion of terms related to the field, and further to include them in a
database. The method of grouping the English and Ukrainian concepts in pairs has been utilized to
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reveal the field of related terms for research. There is no goal to build a full-fledged concept system
of Al in two languages, instead the effort is paid to define the concepts which may be a potential
source of terminological variations in both languages. Thus, in this research, revealed aspects of the
analyzed concepts contribute to identifying other related concepts which may be affected by
terminological variation within the thematic field of “artificial intelligence”. This is why various
aspects of a concept representation are introduced in the analysis, including the specifics of
understanding objects or ideas in a certain language. Also, the points of consideration for translation
practice are outlined at this stage, since the concepts are reflected in certain designations which are
analyzed against different contexts. These contexts may include different aspects embedded in the
understanding of one and the same concept in two languages, called cognitive features, different
scientific experience of interpreting the same concepts, technological progress reflected in the
languages under analysis, leading to different levels of expertise in explaining the concept, etc.
Furthermore, certain concepts can be expressed in languages by different designations with a specific
grammatical, lexical or stylistic structure that should be considered in terminology work and
translation of specialized technical texts.

On the basis of the introduced concept model, specialized terms in the field of ‘artificial intelligence’
and means of their expression in languages (grammatical, lexical, stylistic) along with the variations
used in a particular context are analyzed and followed by the examples in translation. In those cases
when translation examples have not been found, separate sentences in English and in Ukrainian
containing one and the same term or a terminological variation are introduced and compared in the
sense of terminology use. Both types of examples are retrieved from the information resource
“Wikipedia” (https://www.wikipedia.org/) but the relevance of using certain terms, variations as well
as the quality of translation were evaluated relying on collected theoretical material represented in
Part 1. Selecting this particular resource for the analysis of terms in translation and in context is
justified by the availability of two versions for the articles in Wikipedia: English and Ukrainian,
which is not a feature of scientific articles usually written in one language. Totally, 80 terms, 40 in
English and 40 in Ukrainian as well as 35 terminological variations in English and 40 terminological
variations in Ukrainian are collected. So, in general, 155 terminological units are described and
explained from the perspective of translation-oriented terminology. The usage of the selected terms
in source and target languages are also compared, the differences are found, and the influence of this
difference is considered while concluding whether a commonly established term or its alternative
variation should be used in the example. The relevance of applying terminological variations in the
field of artificial intelligence in English and Ukrainian is explained based on the contextual features
and dimensions covered in the subchapter 1.3. Contextual features in translation as a reason for
terminological variation. Various cases of using terminological variations have been revealed when,
for example, they appear in both languages, either only in English, or in Ukrainian. The reasons for
each of the mentioned cases is provided based on a comparative analysis of contextual features used
in both languages.

Finally, before making a conclusion if a particular terminological variation can be used in a certain
context as well as on the preference of using a certain term over another one, various examples of
using the terms in context have been reviewed. When this content analysis shows the tendency of
using a particular term mostly in the environment characterized by cognitive, communicative,
discourse or diachronic limits, it is decided that the term is attributed with certain contextual features
and that its variations can be used in a different environment. The introduction of all possible options
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for utilizing particular terms, with the indication of causes of variation, can potentially be valuable
for translation-oriented terminology guidance in the field of ‘artificial intelligence’, therefore the
recommendations are given for translators on how to avoid confusion while dealing with, at the first
glance, synonymous terms.

2.2. A satellite artificial intelligence-related concept model expressed in modern English and
Ukrainian languages

For building a satellite model related to the core concept of “artificial intelligence”, it is first necessary
to provide the definitions of this phenomenon from multiple sources in the English and Ukrainian
languages. Then, it is possible to extract particular concept characteristics from these definitions and
to compare them to each other in both languages. Finally, in this subchapter the concepts at the levels
of superordination, coordination, and subordination are compared and matched against each other,
providing contextual information for the future terminological analysis.

2.2.1. Property relationships for the concept of “artificial intelligence” in English and
Ukrainian

It is important to mention that there is not one commonly established definition of “artificial
intelligence” in the scientific community, so some of the most popular definitions are provided below.
Moreover, interpretation of the analyzed core concept in English and Ukrainian differs from each
other, probably, due to the fact that research in this field sets different goals in the English-speaking
countries, where the Al was invented, and in Ukraine, where the Al-based technologies are
underdeveloped and not so widely used.

According to Laplante’s Dictionary of computer science, engineering and technology (2017, p. 23),
artificial intelligence is “the study of computer techniques that emulate aspects of human
intelligence, such as speech recognition, logical inference, and ability to reason from partial in-
formation”. Yet in another source (Akerkar, 2019, p. 3-4), “Al refers to manifold tools and
technologies that can be combined in diverse ways to sense, cognize and perform with the ability to
learn from experience and adapt over time”. The tools of sense comprise computer vision and media
processing, cognition includes natural language processing and knowledge representation, and
performance consists of machine learning and knowledge based systems. According to the
“Microsoft” inventors (Azure Architecture Center, 2022), Al is “the capability of a computer to
imitate intelligent human behavior. Through Al, machines can analyze images, comprehend speech,
interact in natural ways, and make predictions using data”. A different source (Ranschaert, Morozov
& Algra, 2019, p. 349) mentions that the “artificial intelligence (or machine intelligence) refers to
systems that display intelligent behavior by analyzing their environment and taking actions - with
some degree of autonomy - to achieve specific goals. Al-based systems can be purely software-based,
acting in the virtual world (e.g., voice assistants, image analysis software, search engines, speech and
face recognition systems) or Al can be embedded in hardware devices (e.g., advanced robots,
autonomous cars, drones, or Internet of Things applications)”. By another definition, “Al is a science
that’s used to construct intelligence using hardware and software solutions” (Nagy, 2018, p. 2).

Ukrainian Explanatory Ontographic Dictionary of Knowledge Engineering [Ilamarin O. B. &
[lerpenko M. I'. Tiymaunuii onTorpadiqyHuil CIIOBHUK 3 iHKeHepii 3HaHb] (2017, p. 92) provides the
following definitions of artificial intelligence:
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1. One of the areas of computer science, which aims to develop computer systems capable of
performing functions traditionally considered intelligent: language comprehension, inference, use of
accumulated knowledge, pattern recognition, learning, action planning, etc.

2. A scientific field in which the tasks of hardware or software modeling of those human activities
that are traditionally considered intellectual are set and solved.

3. Scientific field connected with creation on the basis of computer facilities, means of great data
volumes’ processing and development of the solutions to certain practical problems on the basis of
human organs of perception and/or algorithms. Examples of the use of artificial intelligence are
“expert systems”, “intelligent systems” and “computer vision”.

4. One of the areas of computer science, the purpose of which is to develop hardware and software
tools that allow the non-programmer user to set and solve intellectual problems in their subject area,
communicating with a computer using language close to the natural language.

5. The property of intelligent systems to perform (creative) functions, traditionally considered the
prerogative of humans.

6. A branch of computer science concerned with the imitation of human thinking by means of a
computer, in particular, reflection, learning, and self-improvement.

7. The discipline that investigates the patterns underlying intelligent behavior by constructing and
studying the artifacts that cause those patterns.

8. An algorithm for solving creative problems generated by artificial consciousness.

When analyzing the definitions of Al in scientific sources, it’s possible to establish the property
relations of the core concept, to separate the delimiting characteristics and to compare these
characteristics with each other in both languages. The concept analysis of these characteristics may
help a translator realize a general strategy of coining terms within the field of each particular
language. This may also contribute to understanding why terminological variations can be expressed
for a particular term in one language and, at the same time, not be present in another language. Also,
the differences of definition characteristics may explain why a certain set of concepts became a basis
for the terms in one language, whereas in another language a different set of concepts constituted the
same terms. Considering the definitions of “artificial intelligence” mentioned above, the set of
corresponding characteristics was defined (see Fig. 1 and Fig. 2).

Comparing the defined characteristics in two analyzed languages against each other provides the
context in which the core concept exists within the concept system of a particular language and the
difference of understanding the core concept from the perspectives of both languages. By analyzing
the concept characteristics, the environment of the core concept shows up, allowing a translator to
verify the fields of application and to make a decision which terminological variation would
potentially be the best fit in a certain context.
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Fig. 1. Property relations of the concept
“Artificial Intelligence” in the English language

Fig. 2. Property relations of the concept “Artificial
Intelligence” in the Ukrainian language

Comparing the English and Ukrainian sets of characteristics illustrated in Fig. 1 and Fig. 2, it is
possible to distinguish the binary concepts, explaining the properties of artificial intelligence but from
slightly different angles. Thus, the term “artificial intelligence” is described in English as “complex”
(1) and in Ukrainian as “scientific” (1), which indicates about a certain level of complexity in both
cases, but practice-oriented in the first case and theory-oriented in the second one. This may be
explained by the fact that in the English speaking countries artificial intelligence is being actively
implemented, whereas in Ukraine it is just being researched and studied. The English concept
“diverse” (2) corresponds to the Ukrainian “applied” (2), since in the English-language sources there
is an understanding of multiple opportunities to integrate Al solutions, while in Ukrainian sources it
is observed how these solutions can be applied in existing products. The English “simulating human
intelligence” (3) fully corresponds to the Ukrainian counterpart “imitating human intelligence” (3),
proving that there is a common understanding of the concept in this field from the perspectives of
both languages.

A more generic English concept “rational” (4) corresponds to a more specific Ukrainian “data-
/algorithm-based” (4) due to the tendency scientifically to explain the phenomenon in Ukrainian
literature. “Autonomous” (5) in English is also more generic than the Ukrainian “capable of self-
learning” (5) but both concepts are related to a certain level of self-sufficiency. The English property
“having demonstrable performance in delivering solutions” (6) matches the Ukrainian ‘problem
solving” (6), where the both concepts imply the ability of artificial intelligence to do the complex
tasks, although the English concept is more focused on realizing an exact solution whereas the
Ukrainian concept shows up the problem which must be solved. Artificial intelligence is also
characterized in English as “devoted to making machines intelligent” (7) corresponding to just
“intelligent, smart” (7) in Ukrainian. This demonstrates the difference of perception in a similar way
as between developers and users, since the English concept explains the reason for being intelligent
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more in detail. The English concept of “solving problems beyond advanced human abilities™ (8)
corresponds to the Ukrainian concept “based on expert knowledge” (8), illustrating an aspiration to
create sophisticated solutions for artificial intelligence-based technologies to help humanity from the
English perspective on the one hand, and quite an exaggerated understanding of intelligent
technologies based on artificial intelligence as perfectly executed in the Ukrainian context. Although,
the system may be considered as Al-based if only it relies on expert systems. Finally, such property
of artificial intelligence in English as “successful in delivering algorithms and programmes” (9)
conventionally matches the Ukrainian concept “virtual” (9), which reveals the focus on how the
artificial intelligence works behind the scene in the English language and just the essence of this
phenomenon that basically explains it in the Ukrainian language.

The analysis of characteristics retrieved from the definitions of “artificial intelligence” in two
languages is helpful for determining the causes for terminological variations of the derivative from
Al terms. For example, the observed focus on scientific explanation rather than on technical solutions
in the Ukrainian language results in multiplying scientific terms denoting one and the same object or
phenomenon but from slightly different perspectives, such as “kmactepu3artis” (clusterization) and
“xmactepuuit anamiz” (cluster analysis). In another aspect, there is a difference in research goals,
namely striving to create strong artificial intelligence (capable of solving multiple complex tasks) in
the English-language sources and just studying the existing solutions in the Ukrainian-language
sources. As a result, multiple terms denoting “superintelligence” appear in the Ukrainian language:
“cymepiHTenekT”’, ‘TinmepiHTeneKT’, ‘“Hammoacbkuid iHTenekt’, and multiple terminological
variations concerning the mind of machines can be observed in the English language: “artificial
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consciousness”, “machine consciousness”, “synthetic consciousness”, etc.
2.2.2. The basic model of artificial intelligence-related concepts

Another way for identifying differences of understanding the Al in two languages is building the
basic concept model showing the interaction of the core concept with the other types of concepts.
Revealing these differences allows determining the concepts which might be the background for
terminological variation. This, in turn, creates a possibility to justify picking up one or another term,
depending on the context, in the process of translating texts on the topic of Al from English into
Ukrainian. Such concept analysis may become helpful for a translator at the initial stage of
terminology work, since it allows one to determine the possible discourses, thematic fields, cognitive
characteristics, such as various insights in different languages within one term, etymological and
diachronic characteristics of concepts and related terms, semantic aspects, such as the shift of
meaning, pragmatic aspects, such as communicative intentions, as well as translation and localization
strategies based on the most commonly accepted concepts in a certain locale for a certain field.

The core concept of “Artificial Intelligence” is analyzed in two languages, and the related concepts
of the satellite model are compared. English translation and the definition to the concepts under each
diagram of the Ukrainian-language satellite model are provided, the numbering corresponds to the
graphs.

In the dimension of generic subordination, that is, according to Nuopponen (2011), superordinate
concepts to which the “artificial intelligence” belongs, the English and Ukrainian models are quite
different: while the English one includes the production-related concepts, being focused on practical
implementation of technology, the Ukrainian one is based on theoretical knowledge preceding or
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standing “higher” in the hierarchy than the artificial intelligence”. It is possible to state that the
superordinate concepts of the English model are generic towards the corresponding Ukrainian
concepts, in the same way as the English concepts tend to be machine-oriented whereas the Ukrainian
concepts are more human-oriented. Each of the English language concepts linked to the core concept
of “artificial intelligence” by generic subordination relationships, which are illustrated in Fig. 3,
implicitly matches the Ukrainian language concepts, linked to the same core concept by the same
kind of relationships, starting from the numerical (6).

The concept of “Data science” (1) meaning the use of statistical methods encased in a blanket of data
preparation and visualization techniques (Defense Science and Technology Laboratory, 2019, p.13)
implicitly corresponds to the concepts “Pobora 31 3nanusmu” (6; Knowledge information
processing). In certain contexts, a data scientist can be any specialist in statistical methods or
generally in computer science, therefore in some types of translation it may be desirable to indicate
the field of specialization. Since the field of data science is quite new and yet not very well studied
in Ukraine, it is substituted by “Knowledge information processing” on the conceptual level, a process
that involves the extraction and acquisition of knowledge, the presentation and manipulation of
knowledge (Palagin and Petrenko, 2017, p. 104-106). In certain contexts, a knowledge source may
be textual, graphic or audial, which should be considered in translation. In the same way, knowledge
information processing must not be mixed up with data processing, since data can be unorganized

and not provide any new information.
(6) Poborta zi
3HaHHAMMK

(7) NpeameTHa
(3) Superintelligence obnacte

(5) Ontology

(4) Cognitive

computing

Generic
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(2) Expert system

(1) Data science

6. Knowledge information processing; 7. Subject domain; 8. Information process; 9. Knowledge processing system; 10.
Ontology engineering.

(9) Cucrema
06pobKu 3HaHb

(10) IHxuHipWHr
OHTONOTIYHKMA

Fig. 3. Generic subordination relationships of the superordinate concepts and the core concept “Artificial
Intelligence”

The concept of “Expert systems” (2), denoting systems using rules to provide advice and guidance
(DSTI, p. 11) in English, implicitly corresponds to the concept “TIpenmerna obnacts” (7; Subject
area) in Ukrainian. In certain contexts, expert systems with the knowledge represented in rule form
are called rule-based systems. The Ukrainian-language concept is defined as a specific area of human
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activity, which includes a set of tasks for users. At the same time, the concept “IIpeqmerna o6nacts”
(subject area) has a variation “TIpuknagaa odmaacts” (application domain) which is sometimes used
as a synonym, however, being more relevant when it goes about a very specific technological solution
(Palagin & Petrenko, 2017, p. 95-96).

The concept of “Superintelligence” (3) in the English language, indicating that Al possesses all
human cognitive ability and its intelligence is able to overpass human in many aspects (United
Nations, 2020, p. 129), implicitly corresponds to the concept “Indopmamiitamii nporec” (8;
Information process) in Ukrainian. In certain contexts, when it needs to be specified, there appears a
variation Artificial super intelligence (ASI). The Ukrainian-language concept is defined as the process
of perception, accumulation, processing, and transmission of information (Palagin & Petrenko, 2017,
p. 95-104). These parallels indicate that in the Ukrainian context super intelligence has not been
viewed as a goal of current research or as an achievable task in a short-term perspective, instead
possible dimensions of work with information are used as the elements of a superordinate concept.

The concept of “Cognitive computing” (4) in the English language, which is applying knowledge
from cognitive science to build systems that simulate human thought processes (Johnes, 2018, p.11),
implicitly matches the concept 3 “Cucrtema o6pobku 3HaHb” (9; Knowledge processing system) in
the Ukrainian language. In certain contexts, cognitive computing covers several disciplines, including
machine learning, natural language processing, vision, and human-computer interaction, so a
translator should not only know the term but also the subject field for quality translation. The
Ukrainian-language concept is defined as any intelligent information system that manipulates
knowledge (Palagin & Petrenko, 2017, p. 103-129), which in certain contexts may include the aspects
allowing an Al-based system to adapt to internal and external environment, to realize thinking and
action algorithms, to manage the processes of task solving by following a model, etc. This match
indicates that both concepts include several fields of knowledge vital for the proper functioning of
artificial intelligence solutions, however, the Ukrainian perception of this concept is more focused on
working with knowledge, whereas the English concept extrapolates to a separate discipline studying
those fields.

The concept of “Ontology” (5) in the English language, referring to formal descriptions of topic areas,
enabling machines to make more sense of data about those topics (Defense Science and Technology
Laboratory, 2019, p. 11), implicitly corresponds to the concept “Onronoriunuii imxkunipuar” (10;
Ontology engineering), which is a borrowed term used simultaneously with a more native to
Ukrainian language “OnTtonoriuna imxkenepis”, denoting the section of knowledge engineering, a
new direction in the methodology of developing knowledge processing systems, based on formalized
methods of constructing ontological descriptions of subject areas and their use. (Palagin & Petrenko,
2017, p. 106). So, both concepts include processing the topic/subject areas for the sake of using this
knowledge by a machine, however, the English concept is more generic whereas the Ukrainian one
describes a particular science due to the already mentioned shift of focus to the scientific explanation
of the analyzed phenomena.

In the dimension of generic coordination, that is, according to Nuopponen (2011), the number of
objects which belong to the same group or class, the coordinate concepts of “artificial intelligence”
have a fuzzy correspondence compared to each other, although the same abstract objects match the
mentioned concepts. The related English and Ukrainian concepts linked to the core concept of
“artificial intelligence” by generic coordination, are illustrated in Fig. 4 and are implicitly matched
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as well as compared to each other. It is important to mention a higher level of coincidence among the
coordinate concepts than among the superordinate, because the fields related to Al are science-based
and just came into Ukrainian from English. However, some of the English concepts are more specific
and technically-oriented than the Ukrainian ones, exactly as in the case with generic subordination.

The English concept of “Reasoning” (1), meaning making inferences, planning and scheduling
activities, searching through a large solution set, and optimizing among all possible solutions to a
problem (The European Commission’s High-Level Expert Group on Artificial Intelligence, 2018, p.
6). It implicitly corresponds to the Ukrainian concept of “Imitaris iHTenekTyansHoi moBeaiHku” (6;
Intellectual behavior simulation), which denotes generating procedures for the formation of
purposeful behavior of people and animals in the outside world, depending on the situations that occur
in it, driven by special models and methods of activity planning (Palagin & Petrenko, 2017, p. 105).
Both concepts stand close to each other and may include performing by a machine a set of model
activities with the purpose of solving certain tasks, which at some level copies a human behavior and
intellect. The first concept is more typical for the use in formal logic, and the second one - in
cybernetics. Thus, when the coordinate concepts belong to different sciences, the related terms may
also be variable due to the use in different discourses.

(6) ImiTauis
iHTeNexKTyans~ol
nogegiHKm

(4) Machine learning

(3) Algorithm
Generic
coordination

(2) Decision making (8) MeToa

(1) Reasoning

6. Intellectual behavior simulation; 7. Decision making; 8. Method; 9. Machine learning; 10. Intelligent procedure.

(9) MawwukKHe

(10) InTenekTyansHa
npouegypa

Fig. 4. Generic coordination relationships of the coordinate concepts and the core concept “Artificial
Intelligence”

The concept of “Decision making” (2) in the English language has a definition of outputting an action
to take, given the goal to achieve, from the input of data coming from the sensor (The European
Commission’s High-Level Expert Group on Atrtificial Intelligence, 2018, p. 5), whereas the same
Ukrainian concept “Tlpuitasarrs pimens” (7; Decision making) is described as choosing the most
acceptable option to achieve the goal from a set of acceptable alternatives (Palagin & Petrenko, 2017,
p. 108). From this it can be concluded, that although the concept has one and the same designation in
both languages, in English it is understood in a tight connection with the functionality of Al-based

32



solutions, when in Ukrainian this process is viewed as such that can be performed not only by a
machine but by a data scientist, for example.

The English concept “Algorithm” (3), meaning a set of rules or instructions that require computer to
follow to solve (United Nations, 2020, p. 119), implicitly matches the Ukrainian concept of “Meton”
(8; Method), which is defined as an algorithmic procedure, set of algorithmic procedures or
algorithmic scheme, which has the following properties: scope - a list of tasks that this method allows
to solve, input and output data, a set of subtasks that need to be solved to implement this method
(composite method), or some operator (simple or compound method) (Palagin & Petrenko, 2017, p.
135). Although the concept similarity is visible when analyzing this pair, the Ukrainian coordinate
concept is generic to the English, a more specific one. This tendency is reflected in publications about
artificial intelligence when the English sources are focused on specific elements and research of
practical solutions, whereas the Ukrainian sources are generally describing the opportunities of Al.

The concept of “Machine learning” (4) in the English language, denoting creation of systems able to
automatically learn the relationships between input data and the classifications or actions one wants
to happen without being explicitly programmed (Defense Science and Technology Laboratory, 2019,
p. 21), fully corresponds to the Ukrainian concept of the satellite model “Mamunne HaBuanus™ (9;
Machine learning), which in Ukrainian context is defined as a scientific discipline related to the
development of inductive derivation algorithms based on empirical data, their classification, detection
of hidden patterns and knowledge formation (Ontology dictionary, p. 130). The same tendency as in
the previous cases is observed here, when the English concept denotes a specific technical process
definitely related to Al-solutions and showing a particular way of its implementation, whereas the
Ukrainian concept attributes machine learning to a particular science which studies a wide spectrum
of knowledge, without explaining the technological possibilities in the definition. This may result in
the emergence of multiple, possibly variable, terms in the Ukrainian language related to machine
learning in order to explain various practical aspects of this process.

Finally, the English concept of “Analytics” (5), meaning statistical analysis of specialized data in the
Al (Defense Science and Technology Laboratory, 2019, p. 20), implicitly matches the Ukrainian
concept of “InTenexryanbua npouenypa” (10, Intelligent procedure) which stands for a procedure
solving the intellectual task or a sequence of operations (Palagin & Petrenko, 2017, p. 115). The
match concerns primarily executing operations with data related to the work of Al, although both
concepts are focused on performing quite different tasks. In the same way as previously, the English
concept reveals a specific process with a practical goal to analyze data, whereas the Ukrainian concept
generally includes various processes focused on different operations, although used in the context of
Al.

In the dimension of generic superordination, that according to Nuopponen (2011) includes subtypes
which the core concept has, the subordinate concepts of “artificial intelligence” in English and
Ukrainian have both the accurate matches, when one and the same constitutive elements are reviewed,
and the fuzzy matches, when the core concept is reviewed from the perspectives of either studying,
or technical implementation. The related English and Ukrainian concepts linked to the core concept
of “artificial intelligence” by generic superordination, are illustrated in Fig. 5 and are implicitly
matched as well as compared to each other. The fuzzy matches are still grouped in pairs of the English
and the Ukrainian concept due to common elements these concepts share with each other. Considering
previously analyzed characteristics retrieved from the definitions of the core concept, superordinate
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concepts which may belong to various fields of science, and coordinate concepts which may coincide
in both languages but have a different set of cognitive aspects, it can be concluded that, due to the
mentioned reasons, the subordinate concepts include terminological variations in both languages.

The English concept of “Narrow intelligence” (1), denoting Al that is focused on performing one
main task (Defense Science and Technology Laboratory, 2019, p.10), implicitly corresponds to the
Ukrainian concept of “Mammununii inTenekr” (6; Computer intelligence), comprising a set of
characteristics of a computer, such as the stock of information in it and the ability to replenish it
through learning, the degree of “understanding” of high-level programming languages, the degree of
structural implementation of information processing methods and organization of the computing
process as a whole (Palagin & Petrenko, 2017, p. 92). The reason for this match is that the concepts
of “narrow intelligence” and “strong intelligence” are more frequently observed in the English
sources, whereas in Ukrainian context the primary goal is to study the opportunities of already
existing technological solutions without dividing Al into “narrow” and “strong”. The word
“understanding” in the definition of “Computer intelligence” indicates a capacity by a machine to
solve a certain task through manipulations with data and information and means that the currently
existing systems do not possess “intelligence” in reality, although such an impression may appear.
This is why, from the perspectives of cognition, “Computer intelligence” is a prerequisite for
performing the minimal set of functions typical to “Narrow intelligence”.

(5) Long short-term
memory
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"iHTenext"

(4) Intelligent agent

(7) MogenwBeaxHs
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6. Computer intelligence; 7. Mind simulation; 8. Natural language processing; 9. Multi-agent system; 10. Artificial
neural network.

Fig. 5. Generic superordination relationships of the subordinate concepts and the core concept “Artificial
Intelligence”

The concept of “Strong intelligence” (2) in the English language, making reference to machines that
can perform many tasks, be cognitively aware of what they are doing and be able to self learn and
adapt (Defense Science and Technology Laboratory, 2019, p. 10), implicitly matches the concept of
“MogentoBanHs cBigoMocTi” (7; Mind simulation) in the Ukrainian language, denoting a set of
procedures and declarative descriptions by which intellectual systems simulate the part of conscious
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human activity that is subject to verbalization (Palagin & Petrenko, 2017, p. 107). Exactly as in the
previous analysis of the concept pair, “strong” intelligence belongs to research phenomena in the
English-language specialized literature but is not paid enough attention in the Ukrainian discourse
since this goal is hardly achievable in the current state of Ukrainian science. Instead, “mind
simulation” as an aspect of strong intelligence is still considered on the conceptual level due to being,
at least in part, close to the implementation in the current Al-based technologies.

The English concept of “Natural language processing” (3), meaning the application area for building
models which understand natural language and are able to reason about it (Landgraf, 2021, p. 4), isa
direct counterpart to the Ukrainian concept of “O06pobka nmpupoanoi moBu” (8; Natural language
processing), which in Ukrainian context is understood as a set of processes for analyzing texts in
natural language, their understanding and synthesis (Palagin & Petrenko, 2017, p. 374). Although the
concept designations fully coincide in both languages, their understanding is slightly different since
the English definition is based on a single notion referring to one technique, the Ukrainian definition
refers to multiple processes. Such a difference can be a prerequisite for various interpretations of
terms related to “natural language processing” in both languages.

The concept of “Intelligent agent” (4) in the English language, described as a discrete bit of code that
interacts with other agents through a set of rules (Defense Science and Technology Laboratory, 2019,
p. 12), implicitly corresponds to the concept of “baraToarentna cucrema” (9; Multi-agent system) in
the Ukrainian language, being defined as a system formed by several interacting intelligent agents
used to solve problems that cannot be solved with a single agent or a monolithic system (Palagin &
Petrenko, 2017, p. 97). The obvious difference between these two subordinate concepts is that the
English one refers to a single element within the system which is, however, determinative in
functioning of an artificial intelligence-based system, whereas the Ukrainian concept covers the
whole system of these elements crucial for the task completion by the system. It is supposed that with
a focus on the structural system element there might be terminological variations to name the whole
system in the English language, and, vise versa, with an emphasis on the whole system, there might
be multiple terminological variations denoting the structural elements of this system in the Ukrainian
language.

The English concept of “Long short-term memory” (5), meaning a type of deep network suited, not
only for single data points, such as images or tabular data, but also sequences of data, such as video
or speech (Defense Science and Technology Laboratory, 2019, p. 31), implicitly corresponds to the
Ukrainian concept of “Heiiponna mepexxa” (10; Artificial neural network), denoting a mathematical
model, as well as its software or hardware implementation, built on the principle of organization and
functioning of biological neural networks (Palagin & Petrenko, 2017, p. 100). Although from the first
glance there is no match between two concepts it is possible to include an “artificial neural network”
as a subordinate concept in the English-language satellite model, actually the “long short-term
memory” is the artificial neural network with feedback connections which allows it to process
sequences of data. Thus, the analyzed concept is covering the artificial neural networks and, at the
same time, is focused on work with various modern types of data. Both concepts relate to operations
in language processing, such as voice recognition and speaker identification, that might be a potential
field for the use of terminological variations in both languages.

Although it may seem that a cursory study of a thematic field is enough for a translator in order to
define the main terms and start directly working with a text, building a satellite concept model allows
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one to conduct an in-depth bilingual analysis of the main concepts and complete the initial step of
terminology work. This analysis helps a translator review the relationships among the selected
concepts within the model as well as reveal the field of other related concepts which may correspond
to the terms which would be relevant in a certain case of translation. While analyzing the concepts in
two languages by means of comparative or contrastive analysis, it is possible to find a terminological
variation in a target language which would be the most relevant according to the context.

2.3. The analysis of artificial intelligence-related terminological variations in translation from
English into Ukrainian

Previously analyzed concepts can become a basis for the selection of related terms and their analysis
in translation from English into Ukrainian on the matter of variability. Since the term “artificial
intelligence” and the concepts related to it are frequently used in various settings, the contextual
features are taken into consideration while doing the analysis of term translation. Totally, 80 terms,
40 in English and 40 in Ukrainian as well as 35 terminological variations in English and 40
terminological variations in Ukrainian are collected. So, in general, 155 terminological units are
described and explained from the perspective of translation-oriented terminology. The examples of
translation, including terms and variations, are taken from the web resource “Wikipedia”, since both
English and Ukrainian versions are represented there, and evaluated considering the contextual
features. It is necessary to mention that such parallel translation is often carried out, mostly addressing
a lower level of awareness about the Al-based technologies among Ukrainian readers, so the
sentences in Ukrainian version may simplify, omit, or transform certain information in the source text
which seems to be overwhelming. When the parallel translations are not found, other examples of
separate sentences in English and Ukrainian, containing a particular term and its variation, are
collected from the scientific literature and media resources, making up a mini bilingual terminological
corpus. The analysis of translation examples shows what contextual features influence the selection
of a commonly established terminological unit or a terminological variation in the sentence.

2.3.1. Analysis of terminological units and their variations in translation from English into
Ukrainian based on the superordinate concepts of “Artificial Intelligence”

While analyzing the superordinate concept pair “Data science” - “Pobooma 3i 3nanuamu”
(Knowledge information processing), the terms data mining, big data, dimensionality reduction,
knowledge representation and reasoning, and semantic network have been selected, reviewed on
the matter of terminological variation emergence, and the translation specifics is explained.

The English sentence: “The actual data mining task is the semi-automatic or automatic analysis of
large quantities of data to extract previously unknown, interesting patterns such as groups of data
records” has a localized equivalent in the Ukrainian version: “/Jo6yveanns danux - ye npoyec

HanieagmMomMamuyHo20 ananizy 6eIUKUX 6a3 OaHux 3 Memoio nowyKy KopucHux gakmis”. As it can
be observed, the commonly established term is used in both versions, although, dodysanns oanux is
a kind of loan translation since as it will be illustrated below, the term is a buzzword, since the process
concerns not actual extraction of data but the information from data. At the same time, since data
science is not present in the Ukrainian satellite concept model (because this science is yet not very
well known for readers) and there is a certain gap on the conceptual level, the terminological variation
for data mining takes place in the Ukrainian language. In the following example data mining is
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already translated as crubunnui ananiz: “T'TMOVHHUN aHATI3 0aHUX 30ILICHIOEMbCS ABMOMAMUYHO

WIAXOM 3ACMOCYBAHHA Memooie mamemamudtor cmamucmuKku, wniyynux HeﬁPOHHux mepeoaic,
meopii HeyimKux MHOXCUH abo eenemuunux arcopummig”. There is a similar terminological variation
in the English language as well, as in the following example: “Often the more general terms (large
scale) data analysis and analytics - or, when referring to actual methods, artificial intelligence and
machine learning - are more appropriate”. However, the English variable term, as it was mentioned,
is @ more generic term and cannot be considered as a full equivalent which may substitute the term
data mining as in the case with Ukrainian. The terminological variation in the English language is
caused by cognitive factors when the expert opinion motivates the selection of particular
characteristics of a phenomenon. This is happening when the level of expertise among participants of
communication excludes using the marketing term “data mining”, and instead, the idea conveys a
large-scale information processing, not just data extraction. In the Ukrainian language, the emergence
of variation is motivated by the necessity to explain a loan translation of doéysanns oanux, mostly
used in non-expert communication, and its actual meaning. So, the variation is expressed on a
discourse level, showing a transformation of this term in the expert environment where it is important
to formally and accurately name the process.

Reviewing the term big data, the English sentence: “Big data refers to data sets that are too large or
complex to be dealt with by traditional data-processing application software” has been translated
into Ukrainian as “Beauxi dani - nabopu inghopmayii HacminoKu eauKux po3mipis, wo mpaouyitmi
cnocobu ma nioxoou He modcymo Oymu 3acmocosani 0o Hux” . Exactly as in the previous example,
the Ukrainian term geauxi oani is a loan translation which was, however, used first to refer to this
new process in the IT industry and became a widely used term. When in the English language big
data became a brand name and speakers in any field of expertise understand its meaning, the
Ukrainian denomination in this case may cause misunderstanding concerning the amount of data
meant, and the context is lost since one inexperienced in the state of the art may call big data just a
big amount of any data. For this reason, sometimes the English lexical infiltration is used in the
Ukrainian text to retain the accuracy of translation, as in the following example: “Meouuni big data
odonomazaroms 3anodiemu po3eumKy X60poou Ha PaunHil cmaoii 3a805KU AHAI3Y CepYe8o-CYOUHHO20
MUCKY, nyIbCy, OuXanus ma pisus yykpy 6 kpoesi”’. The variation here is expressed on a communicative
level due to the impossibility to use the term “Benuki nani” in the Ukrainian language because of
possible misinterpretation. This may be changed in future with the emergence of a new native term
or by a single common understanding of the term seauxi oani only in this particular context.

The English term dimensionality reduction has an equivalent in the Ukrainian language 3menuienns
posmipnocmi which successfully describes the process without addressing any borrowings or
neologisms. Thus, the English sentence: “The main linear technique for dimensionality reduction,
principal component analysis, performs a linear mapping of the data to a lower-dimensional space
in such a way that the variance of the data in the low-dimensional representation is maximized” is
translated into Ukrainian as “Ocnoéna ninitina mexnika 3MeHuenHs PO3MIPHOCIE, MemOoO 20/106HUX

KOMNOHEeHm, 30IlCHIOE NIHIlIHe 8i000padicents OaHUX 8 MeHW SUMIDHUL NPOCIP MAKUM YUHOM, U0
MaxKcumizyemuvcs oucnepcin oanux y maiosumipromy npeocmasnenti’. This translation from English
into Ukrainian is done competently taking into account the context and the discourse of expert
communication. However, one should be attentive when translating from Ukrainian into English,
since the English term “dimensionality reduction”, which is used as a general term covering the whole
process, has a variation dimension reduction, mostly used to describe a specific action which is
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performed in each particular case. In the following example, the English sentence “For high-
dimensional datasets (i.e. with number of dimensions more than 10), dimension reduction is usually
performed prior to applying a K-nearest neighbors algorithm in order to avoid the effects of the curse
of dimensionality” is translated into Ukrainian as “/[ns 6aeamosumipnux nabopis oanux, moomo

makux, y axkux ointowe 10 sumipis, neped 3acmocy8ants memooy k-naubaudxcuux cycioie cnouamky
SHUICYIOMb POZMIDHICIb 3 MEMOI YHUKHEHHs. npoKasimmst po3miprocmi’. As it can be observed, the
terminological variation dimension reduction is translated as a verbal phrase snusrcyromes
posmipnicme Since this case concerns a specific action.

The English term knowledge representation and reasoning also has two variations in the Ukrainian
language: npeocmasnenns 3nane and nooanns 3nans. The first one is a more commonly used
standard term corresponding to “knowledge representation and reasoning” when it concerns the
artificial intelligence systems without any references to other sciences. Thus, the respective term in
the English sentence: “Knowledge representation and reasoning is the field of artificial intelligence
(Al) dedicated to representing information about the world in a form that a computer system can use
to solve complex tasks such as diagnosing a medical condition or having a dialog in a natural
language” is localized into Ukrainian as “YV wmyunomy inmenekmi ocnosna mema npe0cmasienns

3HAHbL — HABUUMUCS 30epieamu 3HAHHA MAK, Wob NPOSPamu Mo2iu Onpaybogysamu ix i docsaeamu
nooiornocmi 3 moocvkum inmenekmom”. However, the diachronic analysis shows that the term came
into Ukrainian language from “Teopis momanus 3Hans” (Theory of knowledge representation) in
cognitive theory, so when it’s necessary to make a reference to knowledge taken from the cognitive
field, the term mooamna 3mams is used. So, the Ukrainian sentence “/Jocrionuxu wmyuno2o
iHmeneKmy 6UKOPUCIO8YIomb meopii nodanHs 3Hanb 3 KoeHimoaoeaii® can be compared to the English
sentence: “These efforts led to the cognitive revolution in psychology and to the phase of Al focused
on knowledge representation”. It is noticeable that the part of the term “reasoning” is omitted in the
English sentence, illustrating the reference to cognitive science from which the term was borrowed.
So, the terminological variations are expressed at the diachronic level when in the English language
“knowledge representation” from the cognitive science became “knowledge representation and
reasoning” in the AIl, and Ukrainian “Ilomanus 3Hanp” from the cognitive science became
“IIpencraBinenns 3Hanb’ in the Al Nevertheless, also in the field of Al both variations are used
almost synonymically, it is important to know the nuances for translators to avoid misunderstanding.

The English term semantic network has a terminological variation frame network the use of which
should be carefully considered since technically frames may contain extra computing information for
a system to process while semantic networks don’t have such capacity. The English sentence:
“Semantic network is a directed or undirected graph consisting of vertices, which represent concepts,
and edges, which represent semantic relations between concepts, mapping or connecting semantic
fields” is localized into Ukrainian as “Cemanmuuna mepesica — ingpopmayiiina mooens npedmemuor

obnacmi, wo Mae 8uci0 OPIEHMOBAHO20 2paghy, 6epuiuHu K020 6i0n0gioarms 00 €Kmam
npeomemuoi ooaacmi, a pebpa 3aoaroms gionocunu mixc humu’. So, the commonly established terms
are mostly used in the Al texts instead of variations. It is, however, important not to confuse the
Ukrainian term cemanmuuna mepesnca With a similar one cemanmuuna nagymuna which shares the
same characteristics but is built on hyperlinks instead of describing semantic relations.

While analyzing the superordinate concept pair “Expert system” - “IIpeomemna o6nacms” (Subject
area), the terms forward chaining, backward chaining, and automated theorem proving have been
selected, reviewed on the matter of terminological variation emergence, and the translation specifics
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are explained. As the term, npeomemna oonacme in the Ukrainian language has also a variation
npuknaona oonacms, both are commonly used as synonyms, and the variation is expressed on the
cognitive level since “npeamernuii” concerns a certain subject of the field and “npuxknanumii” refers
to the application of this subject.

The term forward chaining in the English language has an equivalent npamuit éusio in the Ukrainian
language. The English sentence: “One of the advantages of forward-chaining over backward-
chaining is that the reception of new data can trigger new inferences, which makes the engine better
suited to dynamic situations in which conditions are likely to change” is translated into Ukrainian as
“OoHicro 3 nepesae Memooy NPamMo20 8UB00Y HAO 360POMHIM € me, WO NPULIOM HOBUX OAHUX MOJCe
npuzeecmu 00 OMPUMAHHSA HOBUX UCHOBKIB. L]e pooumb mexanizm 6usoody Kpauje npucmoco8aHuM
00 OUHAMIYHUX cumyayill, 6 AKux ymosu, weuouie 3a éce, sminamocs.” AS it can be observed from
translation, the word “metoay” (method of) was added to the term in the Ukrainian version. This
clarification is quite important, considering that it is distinguished in the English language between
the method, which is actually forward chaining, and the process, which is expressed by the variation
forward reasoning. The following English sentences may serve as an example: “Assume the
following facts: 1) Fritz croaks; 2) Fritz eats flies. With forward reasoning, the inference engine can
derive that Fritz is green.” Since there is not a terminological variation in the Ukrainian language, it
is desirable to add the words “method” or “process” where necessary. The terminological variation
in English is caused by the cognitive contextual features at the level of expert discussion.

Similarly, the term backward chaining in the English language has an equivalent 3éopomniii éuesio
in the Ukrainian language. The English sentence: “Backward chaining starts with a list of goals (or
a hypothesis) and works backwards from the consequent to the antecedent to see if any data supports
any of these consequents” is translated into Ukrainian as “3sopomnuii 6usio nouunaecmscsi 3 nepenixy
yineu (abo cinomes) i npayre 8 360POMHOM)Y HANPAMK)Y 6i0 GUCHOBKY 00 aHmeyeoeHmy, uwoo
nobauumu, uu Oocmynui Oaui, sKi Oyoymov niompumyeamu O0yOb-skutl 3 yux eucHoskie.” The

Ukrainian phrase “B 3BopoTHhOMY HanpsiMKy™ (backwards) is a good explanation for selecting this
particular denomination (3BopotHuii) for the term as it actually illustrates how the method works.
backward reasoning is a terminological variation, exactly as in the previous case, denoting rather a
process than a method itself. In the Ukrainian version, this process can be called as 3éopommne
mipkysanns, Which is expressed in the following translation example: the English sentence “It is one
of the two most commonly used methods of reasoning with inference rules and logical implications —
the other is forward chaining” is translated into Ukrainian as “Ife odun 3 06ox naubinteur uacmo
BUKOPUCMOBYBAHUX MeMOOi8 MIPKYBAHHS Npu poOOMI 3 NPAsUIamu BUCHOBYBAHH MA NOSIYHUMU
Hacniokamu, € npomuaedcHum 0o npamozo eueody.” The terminological variations in English and
Ukrainian are again caused by the cognitive contextual features.

The English term automated theorem proving has an equivalent in the Ukrainian language:
asmomamuune dosedennsn meopem. Thus, the English sentence “Commercial use of automated
theorem proving is mostly concentrated in integrated circuit design and verification” is translated
into Ukrainian as “B oanuii uac asmomamuyne Q08e0eHHs meopem HA SUPOOHUYMSI

3ACMOCOBYEMBCSL 8 OCHOBHOMY Npu po3poouyi i sepugpixayii inmeepanvrux cxem.” In this example the
translation is quite accurate, however, other examples may omit the last word of the Ukrainian term
calling it just asmomamuune oosedennsn. This is not an accidental omission and is correlated with a
terminological variation in the English language: automated deduction. Such a variation is explained
by earlier inventions of this process before the wide implementation of Al, and is mostly used to
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denote the process in its research history. For example, “In the late 1960s agencies funding research
in automated deduction began to emphasize the need for practical applications...This was the first
automated deduction system to demonstrate an ability to solve mathematical problems...”. So, the
terminological variation is expressed at the diachronic level, and it is important for a translator to
trace the history of scientific inventions in order to use the most relevant terms, considering the
context of the past.

While analyzing the superordinate concept pair “Superintelligence” - “Ingpopmauiitnuii npoyec”
(Information process), the terms cynepinmenexm (superintelligence), technological singularity and
explainable Al have been selected, reviewed on the matter of terminological variation emergence,
and the translation specifics are explained.

The term cynepinmenexm in the Ukrainian language was not included in the satellite concept model
because it is rarely used in the scientific Al-related literature, so it has several terminological
variations: zinepinmenexm (hyper intellect) and naonroocoxuit inmenexm (superhuman intellect).
The English sentence: “A superintelligence is a hypothetical agent that possesses intelligence far
surpassing that of the brightest and most gifted human minds” is localized into Ukrainian as
“Cynepinmenexm - cinomemuyne ICHYBAHHSA 0COOU, AKA BOJIOOIE [HMENEKMOM, WO NepedepuLye
Ppo3ymosi 30ibHocmi 6y0v-akoi icuyrouoi moounu.” So, instead of the English “agent” in the source
text, it is used “ocoba” (personality) in the target text. It is not easy to explain the motivation for such
a substitution, but this example explains that it is quite difficult for a Ukrainian reader to imagine, for
example, a machine which would possess a higher level of intelligence than any person. Due to these
cognitive contextual features, several other terminological variations with reference to a human
intellect are used as synonyms.

Reviewing the term technological singularity, the English sentence: “The technological singularity
is a hypothetical point in time at which technological growth becomes uncontrollable and
irreversible, causing an “explosion” in intelligence and resulting in a powerful superintelligence that
qualitatively far surpasses all human intelligence” has been localized into Ukrainian as
“Texnonociuna cumeyiapricme y ymyponocii — einomemuune 6ubOyxonooione 3poCmanHs

WBUOKOCMI  HAYKOBO-MEXHIYHO20 Npocpecy, sKe UMOBIPDHO HACMAHe GHACAIOOK CHEOPEHHS
WMYYHO20 [HMeNeKmy i Mawun, 30amuux 0o camogiomeopennsa’. However, in some cases the term
is shortened and used simply as “singularity” as in the following example: “I. J. Good’s “intelligence
explosion” model predicts that a future superintelligence will trigger a singularity.” The term
singularity is borrowed from astrophysical theories, which later turned into ‘“mathematical
singularity”, denoting a point at which the value of a function goes to infinity. This is why, the
terminological variation is expressed at the discourse level referring to the usage of the term as an
interdisciplinary one. Nevertheless, at least in Ukrainian language, it is desirable to use the full term
mexnonoziuna cunzynapuicms to distinguish between those used previously in history.

The English term explainable Al has several terminological variations, as in the following sentence:
“Explainable Al (XAl), or Interpretable Al, or Explainable Machine Learning is artificial intelligence
(Al) in which the results of the solution can be understood by humans” which can be localized into
Ukrainian as “lloscHumuii wmyunuii inmenekm 00360J5€ pPO3POOHUKAM [ KOPUCY8AYAM
nepegipsimu, K 6iH npuimae ceoi piwenns.” As it is observed from the example, three different
denominations and one abbreviation (XAI) can be used in the English language, whereas in the
Ukrainian target text the only term noschumuit wumyunuii inmenexkm appears. The variations in
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English can be explained by slightly different aspects covered by each term, which can be illustrated
in the following example: “Modern complex Al techniques, such as deep learning and genetic
algorithms are naturally opaque. To address this issue, there has been a development of many new
methods to make new models more explainable and interpretable.” It is obvious that a possibility to
explain the model’s functioning to a person may include only general aspects, whereas interpreting
of the model’s functioning comprises all the steps covered scientifically and in detail. Regarding the
term explainable machine learning, it is clear that not all Al-solutions are covered in general but
only a specific machine learning model. So, the terminological variations are expressed here at the
cognitive level when slightly different ideas are embedded in the concepts. Nevertheless, these ideas
are not expressed in the Ukrainian concept system, therefore the only equivalent in translation is
available.

While analyzing the superordinate concept pair “Cognitive computing” - “Cucmema oopooxu
snans” (Knowledge processing system), the terms speech recognition, speaker recognition, and
mainframe computer have been selected, reviewed on the matter of terminological variation
emergence, and the translation specifics is explained.

Generally, the term speech recognition is translated into Ukrainian as po3niznasanns mosnenns like
in the following examples from the “Microsoft” support page for “Windows” (Azure Architecture
Center, 2022): the English sentence: “In the search box on the taskbar, type Windows Speech
Recognition, and then select Windows Speech Recognition in the list of results” is translated into
Ukrainian as: “V nozne nowyxy na naueni 3a60anv 66edimov Poszniznasanus moenenns y Windows, a
nomim eubepimo Pozniznasanusa mosnenns y Windows 3i cnucky pezyromamis”. However, there are
multiple variations for this term in the English language, since it was borrowed from cognitive science
to other fields of knowledge, which are absent in the Ukrainian language. Thus, the term automatic
speech recognition (ASR) is used as a general term in the computer science, like in the sentence
“Automatic speech recognition is a high-tech that makes machine turn the speech signal to the
corresponding text or command after recognizing and understanding” (Shi, 2021, p. 539). In other
fields, where the use of computers is not obvious from the context and it is necessary to specify the
use of speech recognition, the term is named as “computer speech recognition”, like in the following
example: “There are, however, many other aspects of dental office practice that may be made more
efficient through computer speech recognition” (Vozick & Johnson, 2001). Also, when speech
recognition is used as a part of a particular software application, then it is mostly referred to as speech
to text (STT), like in the following example: “Speech to text is a speech service feature that accurately
transcribes spoken audio to text” (Azure Architecture Center, 2022). The variations are expressed at
the discourse level, considering the use of terms in different areas of knowledge and application.

The English term speaker recognition has an equivalent in the Ukrainian language po3niznasanns
moeys like in the example where the English sentence: “Speaker recognition is the identification of
a person from characteristics of voices” is translated into Ukrainian as “Po3znisnaeanns mosys — ye
ioenmucixayis 1oounu 3anexicno 6i0 xapakmepucmux ii 2onocy.” The term can be easily confused
with some of its variations, including speaker recognition in English and respectively nepesipka
moeus in Ukrainian, as well as speaker identification in English and respectively ioenmudpixauin
moeus in Ukrainian. The difference is that both terminological variations are some kinds of stages in
the process of speaker recognition. The explanation of this difference is actually given in the
following translation example where the English sentence: “In a sense, speaker verification is a 1:1
match where one speaker’s voice is matched to a particular template whereas speaker identification
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is @ 1:N match where the voice is compared against multiple templates” is localized into Ukrainian
as “Ha emani nepegipku, 3pa3ok MO8U NOPIBHIOEMbCSA 3 PAHilLe CMBOPEHUM 200COBUM OPYKOM. [ns
cucmem_idenmuikayii 8UM0O8a NOPIBHIOEMBCS 3 OEKIIbKOMA 20J10CO8UMU BIOOUMKAMU 3 MEnO

suzHauenHs Haukpawjoi eionogionocmi.” So, the terminological variations in both languages are
expressed at the cognitive level since the ideas expressed in the mentioned terms are slightly different.

The term mainframe computer in the English language has been translated into Ukrainian with the
use of transcription strategy as mennghpein. Thus, the English sentence “Mainframe computers are
often used as servers” has been localized into Ukrainian as “Cyuacni metingppetivu nepecmanu 6ymu
3aKpUMOoI0 NIam@opmor. 80HU 30amHi NIOMPUMYEAMU HA OOHIL MAWUHI COMHI cepeepis 3 PISHUMU
OC.” Noticeably, the second part of the English term “computer” is not used in the Ukrainian
language. This may be due to the presence of terminological variations in English, such as less official
mainframe, as in the English sentence “The term_mainframe was derived from the large cabinet,
called a main frame” which is again localized using just the term “mefindpeiim”™ into Ukrainian: “Cam

MmepMiH «MelHppetimy noxooums 6i0 HA36U MUNOBUX NPOYECOPHUX cmiloK yici cucmemu.” Another
English variation is big iron which mostly appears in professional slang, as in the following example:
“Originally, the phrase ‘big iron’ probably originates from early mainframes, which were very large
computers with superior capabilities enclosed in room-sized metal frames.” (Stoltzfus, 2021). The
terminological variations in English are expressed at the discourse and communicative levels since
they refer to various levels of expert communication: official, less official, and non-official.

While analyzing the superordinate concept pair “Ontology” - “Oumonoziunuit instcunipunz”
(Ontology engineering), the terms domain of discourse and ontology language have been selected,
reviewed on the matter of terminological variation emergence, and the translation specifics is
explained. Furthermore, the Ukrainian term onmonoziunuii insrcunipune is a borrowed from English
and coined with the help of transcription strategy at the same time when a more native term
onmonoziuna inxcenepis is used. The second version is more relevant in the context of purity of
language since the lexical stem of the word “im>xEnep” is retained in contrast with the first transcribed
version of this term. However, both of them are equally used in the expert environment.

The English term domain of discourse has variations a universe of discourse and a universe. The
definition of the domain of discourse: “The domain of discourse is the set of entities over which
certain variables of interest in some formal treatment may range” slightly differs from the definition
of the universe of discourse: “Universe of discourse generally refers to the collection of objects being
discussed in a specific discourse” by structural components since we have the set of entities in the
first case and the collection of objects in another. In a similar way, both terms slightly differ from the
term universe defined as “a collection that contains all the entities one wishes to consider in a given
situation” since it concerns all entities a researcher is interested in. In the Ukrainian language, this
term did not go beyond mathematical science and is named as yuiséepcanvna muoxncuna Or its
variation ynieepcym. The example reads: “Vuisepcanvra mnoowcuna (viieepcym) — 6 meopii MHOMCUH

maxa muodtcuna U, 0ns sKoi nepemut yiei MHOMCUHU 3 0)0b-KO0H0 MHONCUHOI X 30i2aembcs 3 YK
MHOdMcuHow X. Yuisepcanvna mHoxcuna eouna”, proving that the term is used just in the context of
math, so it cannot be an adequate equivalent for the English term. In some cases, the proper terms
have not yet been coined in the field of Al, which favors the emergence of multiple variations on the
discourse level.
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The English term ontology language has a Ukrainian equivalent onmonoziuni mosu. In the example,
the English sentence “In computer science and artificial intelligence, ontology languages are formal
languages used to construct ontologies” is translated into Ukrainian as “Owmonociuni moeu —
Gopmanvui mou 01 nobyo0osu OHMONOCIU. Bukopucmosyromvcs 6 Komn tomepHux HayKkax i
wmyunomy inmenexmi.” In a more general context, when the focus of communication is emphasized
on just knowledge representation rather than on particular ontologies, the term variation frame
language is used as in the following example: “A frame language is a technology used for knowledge
representation in artificial intelligence.” The terminological variation in English is expressed on the
cognitive level based on the dichotomy “specific and general”.

2.3.2. Analysis of terminological units and their variations in translation from English into
Ukrainian based on the coordinate concepts of “Artificial Intelligence”

While analyzing the coordinate concept pair “Reasoning” - “Imimauia inmenexmyanvhnoi
noseoinku” (Intellectual behavior simulation), the terms first-order logic and uopna cxkpunsvka
(black box) have been selected, reviewed on the matter of terminological variation emergence, and
the translation specifics are explained.

The English term first-order logic has some terminological variations such as predicate logic and
quantificational logic in the same way as its Ukrainian equivalent .zozika nepuiozo nopsoky, being
also called uucnenns npeouxamie and keammoea nocika. The terms have not been found in
translation, so the use in context both for English and Ukrainian is separately analyzed below. In the
English sentence: “First-order logic allows the use of sentences that contain variables”, and in the
Ukrainian sentence: “B noeiyi nepuioco nopsoxy 0onyckaromovcs 6UCI0681eHHs 6IOHOCHO 3MinHux ", the
emphasis is put on variables as the main structural components. However, in the English sentence:
“In a predicate logic a predicate is an expression of one or more variables determined on some
specific domain” and in the Ukrainian sentence: “Yucnenns npeduxamis abo J102ika nepuio2o

HOPAOKY — ye PopMaibHa cucmema MamemMamuyHoi 102iku, 6 sKill OONYCKamy GUCLOBTIO8AHHS
BIOHOCHO 3MIHHUX, (hikcosanux GyHxyiu i npeduxkamis” it is visible that the attention of a reader is
drawn to the predicates as the main elements. In a similar way, the English sentence: “A quantification
is performed on formulas of quantificational logic (called wff ), such as x > 1 or P(x), by using
quantifiers on variables” and the Ukrainian sentence: “Cyuacni mamemamuxu, Ha 8IOMIHY 810 102IKI8,

nPOO0BAHCYIOMb YOPMYIIO8AMU KEAHMOPHI 8UPA3U NEPEBANCHO CLOBAMU, OOHAK 8UBUAIOMb Meopiio

KéaHmu@ikayii 3 Memor YHUKHeHHs NOMUIIOK npu Hasiulyeanti keanmopis” undeline the importance
of quantifiers as the used items. So, a particular term variation may be used depending on the
structural elements in the focus of attention during the communication process, therefore the
variations are expressed at the communicative level.

The English term black box has two variations in the Ukrainian language: the first rather quick
assumption was to name it, probably by analogy with the Russian language, as uwopnuit awgux. Thus,
it is observed in the following example, that the English sentence: “The modern meaning of the term
‘black box’ seems to have entered the English language around 1945 is translated into Ukrainian as:
“CyuacHuii mepmin “4opHutl smux’, cxodice, Y8illuo8 8 HAYKO8UlL 00i2 uepe3 aneaiticbky mogy 6 1945
poyi.” Although the term is now widely used, especially in headlines and short sentences, it is not the
best choice in scientific discourse and longer sentences, since the genuine Ukrainian equivalent is
yopna ckpunbka. It is proved by the following example where the English sentence: “Black-box
testing is a method of software testing that examines the functionality of an application without
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peering into its internal structures or workings” is translated into Ukrainian as “Tecmysamnmus
MemoOOM ‘YOPHOI CKpUHbKU - Ye Memoo MeCmy8aHHs NPOSPAMHO20 3A0e3neUeHHs, NpU SAKOMY

nepesipsicmscsi poboma npozpamu Oe3 3HaHHA ii 6Hympiunboi nodydosu ma cxemu pooomu.” The
variation is rather expressed on the diachronic level, since in the beginning there was an urgent need
to provide an equivalent term in the Ukrainian version which was not accurate but which later was
changed into the relevant one.

While analyzing the coordinate concept pair “Decision making” - “Ilpuiinamms piwiens”, the terms
a Bayes estimator and rational agent have been selected, reviewed on the matter of terminological
variation emergence, and the translation specifics are explained.

The English term a Bayes estimator has a terminological variation a Bayes action that corresponds
to the Ukrainian term Baecosa ouinka and its variation baecosa ois. Generally, both terms are used
as synonyms like in the English sentence: “In estimation theory and decision theory, a Bayes
estimator or a Bayes action is an estimator or decision rule that minimizes the posterior expected
value of a loss function” which is translated into Ukrainian as “V meopii oyinroeanns ma meopii
piwens baeccosa oyinka abo baecosa disi € OYiHKOW aO0 NPABUNIOM VYXBALEHHS PILUEHHSL, W0 MIHIMIZYE
anocmepiopue mamemamuyne cnooisanns ynxyii empam”. However, not many sources indicate to
the frequency of using the terminological variation Baecosa dia, instead the first option prevails in
texts. As for the English language, the terminological variation a Bayes action, compared to a Bayes
estimator supposing the process, mostly illustrates the result of it as in the following example: “There
may exist some conditions in which the Bayes action cannot be easily obtained.” So, the
terminological variations are expressed at the cognitive level, implying slightly different ideas in the
concepts.

The English term rational agent corresponds to the Ukrainian pauionansnuit azenm. The English
sentence: “Rational agents in Al are closely related to intelligent agents, autonomous software
programs that display intelligence” has been localized into the Ukrainian language as: “B danuii uac,
y eanysi LI, nonammsa ‘payionanvhuu azenm’ miCHO No8'si3ane 3 NOHAMMAM ‘THMENEeKMYanNbHULl
acenm’.” There is a terminological variation in English: rational being caused by the fact of
borrowing this term into the field of Al from other disciplines, including cognitive theory, economics,
ethics etc. Analyzing the following example: “A rational being is someone who is sensible and is able
to make decisions based on intelligent thinking rather than on emotion”, it is possible to state that
this terminological variation may be used in other sciences beyond Al, and, thus, is expressed at the
discourse level.

While analyzing the coordinate concept pair “Algorithm” - “Memoo” (Method), the terms random
forest and decision tree learning have been selected, reviewed on the matter of terminological
variation emergence, and the translation specifics are explained.

The term random forests in the English language is translated into Ukrainian as eéunaokosi iicu or
is being directly infiltrated saving the graphical form random forests. The English sentence “Random
forests can be used to rank the importance of variables in a regression or classification problem in a
natural way” is translated into Ukrainian as “Bunadxosi iicu, ompumani 6 pe3yiomani 3acmocy8aHHs

MeXHIK, ONUCAHUX paHiule, MONXCYMb OYMu NPUPOOHUM YUHOM SUKOPUCTNAHT OJI51 OYIHKU BANCIUBOCTIT
SMIHHUX 6 3a0auax pezpecii ma knacugikayii.” So, eunaokosi nicu is used in the target text in the
situation which concerns the description of this algorithm. However, in the following example
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“Poswupenns aneopummy Oyio zanpononogaro Jleo Bpetimanom i Adenem Kamuaepom, ‘Random
Forests’ € ixuvoro mopeosoro mapkoio”, the term random forests is described as a trademark and,
thus, conveyed just as it was in English. Another terminological variation in the English language is
random decision forests. When it is necessary to focus on the connection of this method with the
approach of “decision trees” (is further analyzed), the terminological variation of “random decision
forests” is used, as in the following example: “Random decision forests correct for decision trees’
habit of overfitting to their training set.” So, the terminological variations are expressed here at the
communicative level, since it really depends on the situation of expert dialogue which denomination
is more relevant.

The English term decision tree learning has a Ukrainian equivalent depesa piwens y mawmunnomy
nasuanni Which is used in plural instead of singular because this is relevant regarding the concept of
this method described as a metaphor to branches and leaves in the same way as the English
terminological variation induction of decision trees is represented. The English sentence: “Decision
tree learning uses a decision tree (as a predictive model) to go from observations about an item
(represented in the branches) to conclusions about the item’s target value” is translated into

Ukrainian as: “/[epesa piweHb Yy MAWUHHOMY HABYAHHI BUKOPUCTOBYVIOMbCSA K NepeddauysaHi
Mmooeni, ujo 8i00Opaddcaromov 3HAHHIA NPo 00 €Km (MpedCcmasiieti 2iIKamu) y MHOMCUHY piuteHb.” As
it can be observed, the principle of approach is described in the mentioned example. However, when
the action of this process is meant, induction of decision trees is a more relevant option in English,
as illustrated by the example: “This process of top-down induction of decision trees is an example of
a greedy algorithm.” The terminological variation is expressed at the cognitive level, since the terms
may be used as synonyms but convey slightly different ideas based on their concept characteristics.

While analyzing the coordinate concept pair “Machine learning” - “Mawunne nasuanns”, the terms
Haseuannsa 3 yuumenem (Supervised learning), nasuanna 6e3 yuumena (unsupervised learning),
nanisasmomamuune nasuanns (Semi-supervised learning) and learning to rank have been selected,
reviewed on the matter of terminological variation emergence, and the translation specifics are
explained.

The Ukrainian term nasuanns 3 yuumenem in the context of Al corresponds to the English term
supervised learning and has some terminological variations: xoumpoavosane nasuannsa and
keposane nasuanns. The English sentence: “Supervised learning (SL) is the machine learning task
of learning a function that maps an input to an output based on example input-output pairs” is
localized into Ukrainian as “Komn tomeposi npedcmasiaiome npuxkiaou 6xo0ie ma ixHix 6axicanux

8UX00i6, 3a0aHi_‘suumenem’, i Memoio € HABUAHHA 3A2AIbHO20 NPABUIA, AKe 8I000PANCAE 86XO0U HA
suxoou.” Literally, “learning with a teacher” became a term generally covering the concept of
“supervised learning”, where the teacher is human interference providing a machine with the
examples of how to analyze data. However, when it goes about the algorithms of such learning, an
adjective should be used instead of “learning with a teacher”, this is where the terminological
variations “KOHTposboBaHe HaByaHHs~ and “kepoBaHe HaBuaHHs~ are applied. For example, the

Ukrainian sentence: “Habip eéxionux oauux (X) ma Habip 6i0n08iOHUX 3HAYEeHb BI02YKY abo
pe3yiomamis (Y) Haoaromucs keposanomy anreopummy nagyanns” would be translated into English
as “A set of input data (X) and a set of corresponding response values or results (Y) are provided to
the supervised learning algorithm”. Thus, terminological variations here are expressed at the
communicative level, since it depends on the communicative situation among experts when this or
another term variant should be used.
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The Ukrainian term nasuanna ée3 yuumens in the context of Al corresponds to the English term
unsupervised learning and has a terminological variation: cnonmanne nasuanns. The English
sentence: “Unsupervised methods exhibit self-organization that captures patterns as probability
densities or a combination of neural feature preferences” is localized into Ukrainian as “Hasuanns
be3 yuumens modice 6ymu memoio came no codi (BUABIEHHA NPUXOBAHUX 3AKOHOMIPHOCIEN Y OAHUX),
abo 3acobom docsienenns memu (nasuanns osnak).” Literally, “learning without a teacher” became a
term generally covering the concept of “unsupervised learning”, where the process is done without
human interference providing a machine with the examples of how to analyze data. However, as in
the previous case, a tricky linguistic example when the adverb needs to be created from the noun
phrase, the option “naBuanns 0e3 yuutens” would not be relevant in Ukrainian language. The
following sentence is an example when cnonmanne nasuannsa may better explain the process: “Ooun
31 cnocobié MAWUHHO20 HABYAHHA, npu 6upiW€HHi AKUX eunp0606y6aﬁa cucmema CnoHmarHo

HABYAEMbCS BUKOHY8AMU NOCMABILEHE 3A80alHsl, 6e3 empyuanis 3 00Ky excnepumenmamopa’ which
can be translated into English as: “One method of machine learning in which a test system
spontaneously (in an unsupervised way) learns how to perform a given task, without intervention
from the experimenter”. The logic is that if the system spontaneously learns, then it is called
“spontaneous (unsupervised) learning” in Ukrainian language. Thus, terminological variation is also
expressed at the communicative level, since it depends on the communicative situation among experts
when this or another term variant should be used.

The Ukrainian term nanisasmomamuune nasuannsa in the context of Al corresponds to the English
term semi-supervised learning and has a terminological variation: nasuanna 3 uwacmxoseum
sanyuennsam yuumensn. The English sentence: “A freely available MATLAB implementation of the
graph-based semi-supervised algorithms Laplacian support vector machines and Laplacian
regularized least squares” is translated into Ukrainian as: “Bizsrno docmynna peanizayis MATLAB
epagha Ha OCHOBI AleOPUMMIE HANIBABMOMAMUYHO20 HABYAHHS JIANIACIBCLKOZO MemOo0d) ONOPHUX

8EKMOpPI8 Ma 1aniaciecokoi pecynsapuzayii memooom Hatimenuwiux keaopamis.” Like in the previous
cases, but with terminological variations, for describing an object the Ukrainian language requires
using an adjective which has been used in the given example. However, when there is a need to
explain the approach to machine learning as such that partly involves an expert, the term nasuanns
3 yacmkosum 3anyuennam yuumensa is used, as in the following example: “Haguanua 3 uacmrxogum

3ANVYEHHAM suumesss — ye nioxio 00 MAWUHHO20 HABYAHHS, AKUU NOEOHYE HEBeNUKY KLIbKICHb
MAPKOBAHUX OAHUX 3 BENIUKOIO KLILKICMIO HEMAPKOBAHUX OaHUX Nnio yac Hasuanus.” As previously, a
terminological variation is expressed at the communicative level, since it depends on the
communicative situation among experts when this or another term variant should be used.

The English term learning to rank has a terminological variation machine-learned ranking (MLR)
and corresponds to the Ukrainian equivalent nasuanna panscysannro with the terminological
variation mawunne-nasuanns panncysannio (MHP). The English sentence: “Learning to rank
algorithms have been applied in areas other than information retrieval” is translated into Ukrainian
as: “Aneopummu HABYAHHS PAHACUPYBAHHIO OYIU 3ACMOCOBAHI 8 THUUX 00IACMAX, OKPIM NOULYKY
ingpopmayii”. Apparently, the term used in both cases generally describes relevant algorithms, and
for the one skilled-in-the -art it is obvious which type of approach is applied. However, in the
situations when it is necessary to describe specific elements of the system related to this type of
machine learning, the terminological variation machine-learned ranking is used in both languages.
Thus, the English sentence: “Query-dependent or dynamic features — those features, which depend
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both on the contents of the document and the query, such as TF-IDF score or other non-machine-
learned ranking functions” is translated into Ukrainian as: “3aneosicui 6i0 3anumy ab6o ounamiuni

O3HAKU — Mi 03HAKU, SKI 3a1excamsv K 6i0 eMicmy OOKyMeHma, max i i0 3anumy, HANPuxiao,
pesyiomamy TF-IDF abo inwux Gyukyiu paunoicysanns, ski He € aneopummamu MHP.”
Terminological variations are expressed here at the communicative level, considering different types
of messages describing either the approach as a whole, or its specific elements.

b

While analyzing the coordinate concept pair “Analytics” - “Inmenekmyansna npouedypa’
(Intelligent procedure), the terms cluster analysis and macoeo-napanenvna apximexmypa
(Massively parallel) have been selected, reviewed on the matter of terminological variation
emergence, and the translation specifics are explained.

The English term cluster analysis corresponds to the Ukrainian xracmepnuit ananiz when it
concerns the specific action of grouping objects into similar groups. The English sentence: “Cluster
analysis itself is not one specific algorithm, but the general task to be solved” is translated into
Ukrainian as “KracmepHnuti amaniz — ye He AKULCHL OOUH al2OPUMM, d 3A2albHd 3a0ayd, OJis

P0O38’a3anHsA AKOI sukopucmosyiomvcs pisni nioxoou.” However, when it is intended to emphasize
the process of this action, the terminological variations clustering in English and kzacmepu3zayis in
Ukrainian are applied. For example, the English sentence: “Hierarchical_clustering builds models
based on distance connectivity” is translated into Ukrainian as: “lepapxiuna xracmepuzauis ab6o

MakcoHomisi 6y0ytomscsi Ha OCHO8I 8iocmani mixc eyznamu.” Terminological variations in both
languages are expressed at the cognitive level, since the terms are mostly synonymic but contain
slightly different ideas, namely, the action and the process of this action.

The Ukrainian term macoso-napanenvna apximexmypa has an equivalent in the English language:
massively parallel and some terminological variations: macueno-napanenvna cucmema and
macueno-napaneavnuii npoyecop. The English sentence “Massively parallel is the term for using a
large number of computer processors (or separate computers) to simultaneously perform a set of
coordinated computations in parallel” is approximately localized into Ukrainian as: “Macoso-
napanenbHa _apximekmypa - ye apximexmypa napanenvroi EOM 3 posnodinenumu Onoxkamu

00uUCTIeHb, 30KpeMa PO3N0OLIeHO0 NAM SIMmio, MoOMOo 3 HASLBHOIO 8 KOJICHO20 3 NPOYECopi6 GlACHOT
nam’ami.” In this example, by the architecture a set of computer processors is meant. However, in
another Ukrainian example, the main purpose of the message is drawing the attention to interaction
between processors within the system, so the term macueno-napanenvni cucmemu is used:
“Ockinbku MacugHo-napanenvui cucmemu - ye KOMN'tomep 3 pO3NOOLIeHON Nam simmio, mo

83a€MO0is NPOYecopis, 8 OCHOBHOMY, 30IUCHIOEMbCA 3d 0ONOMO20H0 nepedayi no8i0oMIeHb 00UH
oonomy.” In yet another example, although this concerns the same set of processors, it is emphasized
that all of them are united into one computer, SO macueno-napanenvnuit npouecop is more relevant
in the following case: “Macueno napanenvnuii npoyecop - ye ooun Komn'romep 3 bazamvma

npoyecopamu 3 ’eonanumu 6 mepedxcy.” Terminological variations in the Ukrainian language are
expressed at the cognitive level, since the English version retains one basic term, and it is typical in
Ukrainian context to differentiate the whole from its components, and the specifics of how these
components work.
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2.3.3. Analysis of terminological units and their variations in translation from English into
Ukrainian based on the subordinate concepts of “Artificial Intelligence”

While analyzing the subordinate concept pair “Narrow intelligence” - “Mawunnuit ‘inmenexm’,
the terms artificial neural networks and EOM (computer) have been selected, reviewed on the matter
of terminological variation emergence, and the translation specifics are explained. At the same time,
the term narrow intelligence has a terminological variation weak intelligence, as in the following
examples: “All systems that currently exist have narrow Al, e.g. Alexa voice assistant from Amazon,
does not have intelligence although we may have the illusion that it does and “It is notable that weak
Al has possessed the ability to surpass human such chess playing.” The Ukrainian language has
several equivalents which may also be considered as terminological variations, such as eyzexui ILIT
or crabkun 11, although these are loan words from the English terms and are not coined exactly
according to the lexical rules of the Ukrainian language. A better option is o6meancenuir III1 since
this term clearly explains the limits of technological solution, as in the example: “Obmeocenuii
WMYYHULL IHMeNeKm 4y0080 CRPABIISIEMbCS 3 AKUMOCL OOHUM KOHKpemHum 3asoannam.” However,
the most relevant designation in Ukrainian is uumyunuii inmenexm gy3vkozo cnekmpy which makes
it clear that the specter of its functionality is limited, as in the example: “IlImyunuti inmenexm

8Y3bK020 CNEeKmMpY — Nepuiull pigeHb WMYYHOI C8I00MOCMI, AKA CNeyianizyemucs HA NPUUHAMMI
piuens auuie 8 00HIU chepi: Hanpuxiao, modce obicpamu C8imMoB8o20 YeMnioHa 3 Waxis, aie Modice
3pobumu minbku ye i nivoeo dinvute.” (Maksymchuk, 2017)

The English term artificial neural networks is sometimes referred as just neural networks in the field
of Al and corresponds to the Ukrainian equivalent uumyuni neiponni mepeaci, rarely also called as
rxonexmusicmcoki cucmemu. The English sentence: “Artificial neural networks are based on a
collection of connected units or nodes called artificial neurons, which loosely model the neurons in
a biological brain” is translated into Ukrainian as: “ILlmyuni neuponni mepexici tpyHmyomscs Ha

CYKYNHOCMI 3 €OHAHUX 8Y3/li8, WO HA3UBAIOMb WMYYHUMU HEUPOHAMU (AHANOCIYHO 00 DI0I02TYHUX
HelpoHie y eonoeHomy mosky meapun).” In this case, the full term is used in both cases as it concerns
the definition of the system. However, in the English-speaking expert environment it is accepted
sometimes to miss the first part of the term “artificial” since it is clear from the context that not
biological neural networks are in focus, as in the following example: “‘Neural networks’ early
successes included predicting the stock market and in 1995 a (mostly) self-driving car.” Another
terminological variation konexkmusicmcoxi cucmemu can substitute the commonly established term
in the Ukrainian language, since the invention of artificial neural networks is linked to applying of
these systems. The following example in the Ukrainian language describes its potential usage:
“Pymenvxapm ma MaxKnennano (1986) onucanu 3acmocysanHs KOHEKMuUgismMy 0Jisi MOOEI08AHHS
netiponnux npoyecis”. So, both English and Ukrainian terminological variations are expressed at the
discourse level, since they appear depending on the field of knowledge or the level of expert
knowledge.

The Ukrainian term EOM or enexkmponna oouucniosanvna mawuna can still appear in the scientific
literature and refers to the English equivalent “computer”. However, “EOM” is a general term for
digital electronic machines beginning from the first electric and mechanical devices and ending with
the modern. This term can be used to differentiate the early computers from the modern ones in
Ukrainian literature, as in the following example: “Tepmin ‘EOM’ suxopucmogyemuvcs uobu
noxkazamu 8iOMiHHICMb 810 ICIMOPUUHO20 NONEPEOHUKA KOMN Tomepa — MeXaHiuHOoi 00YUCI08ANbHOT
mawunu.” However, in general cases the loan word from the English language xomn’iomep
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corresponds to the English computer as in the following sentence: “A computer is a digital electronic
machine that can be programmed to carry out sequences of arithmetic or logical operations
(computation) automatically” which is localized into Ukrainian as “Komn ‘romep y 8y3vxomy 3snauernHi
— ye eleKMpPOHHUL NPUCMPILl 3 MOJNCTUBICIIO NPOSPAMYBAHHS (PAHiue MAKONC HA3UBABCS
‘eleKmpoHHa 0OUUCTIOBAILHA MAWMUHA ), AKUL 30IUCHIOE 0OUUCTIEHHS 3 3a30a1e2i0b 8UBHAYEHUM
aneopummom.” So, the terminological variation is expressed here at the diachronic level, since it is
possible to trace the term etymology and the reason for this change due to historic reasons in this
example.

While analyzing the subordinate concept pair “Strong intelligence” - “Moodeniosanns ceioomocmi”,
the terms artificial consciousness and mind uploading have been selected, reviewed on the matter
of terminological variation emergence, and the translation specifics are explained. At the same time,
the term strong intelligence is mainly used to emphasize a computer’s system capability of
consciousness that can be concluded from analyzing the English sentence: “In contrast to strong Al,
weak Al or ‘narrow Al is not intended to have general cognitive abilities” translated into Ukrainian
as: “Cnabxuti wmy4Huil iHmenexm, Ha 6IOMIHY 6I0 CUIbHO20, He HAMA2AEMbCS GUKOHAMU NOGHULL

cnekmp Jo0cbKux KoeHimusHux 30ionocmeit.” However, it has a terminological variation general
artificial intelligence or just general intelligence, referring to the capability of a machine to perform
on a human level without a separate focus on consciousness as the main factor, as in the following
example: “The first generation of Al researchers were convinced that artificial general intelligence
was possible and that it would exist in just a few decades.” Terminological variation is expressed at
the cognitive level here, implying a more specific and a more general understanding of the same term.

The English term artificial consciousness has an equivalent in the Ukrainian language: wmyuna
ceioomicmsp,used mostly in the context of describing this phenomenon in general ,as in the following
examples where the English sentence: “Artificial consciousness concepts are also pondered in the
philosophy of artificial intelligence through questions about mind, consciousness, and mental states”
is localized into Ukrainian as: “IlImyuny cgidomicmb MONCHA PO32150AMU K POSUUPEHHS UUIMYYHO2O

iHmenexmy, npunyckaroyu, wo NOHAMMs IHmeaeKmy, 8 U020 3a36Uudail BUKOPUCIOBYBAHOMY CEHCI,
Oyaice 8y3vke 051 moeo, wob exmouamu eci acnekmu ceioomocmi.” However, the terminological
variation machine consciousness which has the same equivalent in the Ukrainian language:
mawunna ceioomicms is used in the context when the exact capability of the system is emphasized,
like in the example where the English sentence: “In 2014, Victor Argonov suggested a non-Turing
test for machine consciousness based on machine's ability to produce philosophical judgments™ is
translated into Ukrainian as “V 2014 poyi Bixmop Apeonoé zanponomnyeas mecm Tolopinea 0ns

CBIOOMOCMI _MAWUHU HA OCHOBI 30aMHOCMI MAWUHU upobaamu Ginocoghcoki cyocenHs.”
Consequently, the terminological variation is expressed at the cognitive level since the understandings
of the term as a process and as a capability are introduced here.

The term mind uploading in the English language corresponds to the Ukrainian term zaeanmasicenns
ceéioomocmi when it is reviewed in the context of a hypothetical phenomenon. For example, the
English sentence: “Mind uploading is the theoretical futuristic process of scanning a physical
structure of the brain accurately enough to create an emulation of the mental state (including long-
term memory and ‘self’) and transferring or copying it to a computer in a digital form” is translated
into Ukrainian as “3agammaogicenns ceioomocmi - ye 2inomemuyHa MexHONO2IA CKAHYBAHHA |

MAny8auHs 20108HO20 MO3KY JHOOUHU, WO O003801UMb NepeHecmu C8I00MicCmb [ nidceioomicms
JIOOUHU 8 THULY CUCTEMY, HA AKULCL THUULL HOCIU, MONCIUBO, YUDposull (Hanpuriad, Komn romep 3i
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wmyuHoto Heliporunoto mepedcero).” However, the terminological variation whole-brain emulation is
used in English when the attention is drawn to the process or to the action itself which is slightly
different from the description of phenomenon in general. Such use of the terminological variation is
illustrated in the following example: “Whole-brain emulation is discussed by some futurists as a
‘logical endpoint’ of the topical computational neuroscience and neuroinformatics fields, both about
brain simulation for medical research purposes.” Thus, the terminological variation is expressed at
the cognitive level since the understanding of the term as the phenomenon and as the process or action
is distinguished.

While analyzing the subordinate concept pair “Natural language processing” - “Oépooka
npupoonoi mosu”, the terms lexical analysis and natural language understanding have been
selected, reviewed on the matter of terminological variation emergence, and the translation specifics
are explained.

The English term lexical analysis in the field of Al has the Ukrainian equivalent: zexcuunuii po3éip,
which refers to the concept of transformation and processing of lexical symbols by a machine. In the
example, the English sentence “Lexical analysis is the process of converting a sequence of characters
into a sequence of tokens (strings with an assigned and thus identified meaning)” is translated into
Ukrainian as: “/lexcuynuti pos30ip ye npoyec nepemeopenHs NOCIiO08HOCMI CUMBONIE 8

NOCNIO0BHICMb MOKEHIB (2PYN CUMBOIB WO 8I0N08I0AI0Mb NeBHUM WADIOHAM), MA U3HAYEHHS iX
munis.” However, the terminological variation tokenization which has the same equivalent in the
Ukrainian language: moxenizauis is used in the context when it concerns categorizing of already
processed language symbols by the machine, that may be observed from the example in translation,
where the English sentence: “Tokenization is the process of demarcating and possibly classifying
sections of a string of input characters” is translated into Ukrainian as: “Toxenizayis — ye npoyec
PO3MEICYBAHHS MA, MONCIUBO, Klacupikayii cexyitl psoka eéxionux cumeonis.” So, the terminology
variations in both languages are expressed at the communicative level when the expert discussion
may touch various aspects of one and the same process, namely, the different steps of it.

The term natural language understanding in the English language corresponds to the Ukrainian term
po3yminna npupoonoi moeu Used to define the general process of processing natural language in the
Al The English sentence: “Advanced applications of natural-language understanding also attempt
to incorporate logical inference within their framework” is translated into Ukrainian as: “Po3zsuneni
npocpamu po3yMIiHHA NPUPOOHOI MOBU MAKOIC HAMALAIOMbCA BKIIOYUMU Y CB0I pAMKU U Jl02iuHe

sucnosysanns’”. However, exactly as in several previous cases, when a particular action within this
process is meant, the terminological variation natural language interpretation is used, as in the
following English example: “Thus the goal of unambiguous natural language interpretation, in the
absence of contextual cues, may not be appropriate or achievable”. The example in the Ukrainian
language: “Komanoa excnepmié npayio€ HAO MEXHONOLIAMU IHMEPRPEMYBANHA NPUPOOHOI MOBU

(niopo3din, wo eusuac, sk LI pozymie npouumane)” shows that a terminological variation
inmepnpemyesanns npupoonoi moeu (natural language interpretation) is used synonymously, being
rather as a loan term from the English terminological variation without importing the difference of its
understanding. So, the English terminological variation is expressed at the cognitive level since its
understanding as an action is different from the understanding of the process in general as it is
represented by the first term.
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While analyzing the subordinate concept pair “Intelligent agent” - “bacamoacenmna cucmema”
(Multi-agent system), the corresponding terms: intelligent agent and a multi-agent system have been
selected, reviewed on the matter of terminological variation emergence, and the translation specifics
are explained.

In Al the concept “Intelligent agent” can be expressed via several terminological variations. The
English term intelligent agent corresponds to the Ukrainian equivalent inmenexmyanvnuit azenm in
the context relevant to a general description of goal-related action, which is the function of an
intelligent agent. In this case, the English sentence: “Intelligent agents are not just computer
programs: they may also be machines, human beings, communities of human beings (such as firms)
or anything that is capable of goal-directed behavior” is translated into Ukrainian as:
“IHmenexmyanvHutl acenm He 3A8HCOU € NPOSPAMHUM HNPOOYKmMoM. Bin mooxce O6ymu maxoorc

MAUIUHOI0, JIHOOCLKOI0 ICMOMOI0, CHRIIbHOMON JH0OOCLKUX CYMHOcmel (K, Hanpukiaod, OizHec-
cninbHoma) abo wum-nebyowb we, 30amuum 00 yintecnpsamosanoi nosedinku.” However, there can be
a different context when the concept is denoting a particular type of action which is not only goal-
related but quite balanced and resultful depending on the initial data. In this case, the terminological
variation rational agent in English and pauionansnuii azenm in Ukrainian is more relevant, as in the
following English sentence: “A rational agent is a person or entity that always aims to perform
optimal actions based on given premises and information” which is translated into Ukrainian as:
“PayionanvHuil azenm - ye azenm, wo 0i€ ONMUMANbHUM OJis1 O0CACHEeHHS HAUKPAUuj020 04iKy8aHO20
pesynemamy wunom.” Also, the terminological variation can be a software agent in English and
respectively mpocpamnuir arenr in Ukrainian. So, the English sentence: “A software agent is a
computer program that acts for a user or other program in a relationship of agency” would be
translated into Ukrainian as: “V xomn'tomepnux nayxax npoepamunuti acenm — ye npoepama, sKa

B8CMYNAE ) BIOHOWEHHS NOCEPEOHUYM8Ea 3 Kopucmyeauwem abo inuorw npozpamoro.” In this context,
the concept is clearly defined as a software program which is also goal-oriented and uses the given
resources for achieving the best result but the focus is emphasized on helping a user, when referring
to this term. So, the terminological variations are expressed at the communicative level, since they
are parts of messages delivering different information loads in a particular environment.

The English term multi-agent system has a Ukrainian equivalent éacamoazenmna cucmema,
meaning and referring to the concept of the system consisting of the elements called intelligent agents.
The English sentence: “A multi-agent system is a computerized system composed of multiple
interacting intelligent agents” is translated into Ukrainian as: “bacamoacenmna cucmema — ye
cucmema, ymeopeHa 0eKiibKoma 63aemoolitouumu inmenrekmyarvuumu acenmamu.” However, in a

context when the emphasis is placed on the specifics of structural components’ interaction rather than
just on naming these components, the terminological variation self-organized system is used in
English, as in the following example: “In a self-organized system, the parts influence each other.” In
the Ukrainian language, a loan term from English named as mynsmuazenmna cucmema is used as a
terminological variation in the scientific work which is most likely intended to show the speaker’s
affiliation to the expert community, as in the following example: /{15 eupiwenns cxnraonux npooiem

00CUmb yacmo 6UKOPpUCNOB)YIONTb MYIbMUACEHMHT_ CUCIEMU, wo CKA0armucsi 3 Ha60py azenmis,

KT BUKOHYIOMb OKpeMi hyHKYii ma 63aemoditoms 6 npoyeci Yyboeo 3 inuumu acenmamu.” Thus, the
English terminological variation is expressed at the cognitive level, carrying a slightly different idea
with a focus on interaction between the structural elements, and the Ukrainian terminological
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variation is expressed at the discourse level by means of using a foreign term, making the message
sound more related to a specialized field.

While analyzing the subordinate concept pair “Long short-term memory” - “Heaponna mepexnca”
(Artificial neural network), the corresponding terms: convolutional neural network and
xomn’tomepuun 3ip have been selected, reviewed on the matter of terminological variation
emergence, and the translation specifics are explained.

The English term convolutional networks corresponds to the Ukrainian equivalent zzopmxkosi
mepexci referring to the deep learning technique to analyze images. The English sentence:
“Convolutional networks were inspired by biological processes in that the connectivity pattern
between neurons resembles the organization of the animal visual cortex” is translated into Ukrainian
as: “3eopmkosi mepedici 631U 3a OCHO8Y 0ION0CIYHUL npoyec, a came cxXemy 3 €OHAHHS HeUpPOHi8
30posoi kopu meapun.” However, this term was previously introduced for recognition of images as a
shift neural network in English which is ineapianmna eionocno 3cyey neitponna mepesca in
Ukrainian. The following English sentence: “Similarly, a shift invariant neural network was proposed
by W. Zhang et al. for image character recognition in 1988” is translated into Ukrainian as:
“Ananociyno, IHEApIAHMHY BIOHOCHO 3CV8Y HEUPOHHY Mepedcy OVi0 3anponoHO8aHO OJis
po3nizHasanHs 300padicensv cumeonie 1988 poky.” This concept was used earlier and was changed
later into the convolution-based technology. Thus, the terminological variation is expressed at the
diachronic level, since the term which had been used before was changed by a more modern one.

The term komn romepnuir 3ip in the Ukrainian language has an equivalent computer vision in English
and has a terminological variation komn’romepne 6auenns. The English sentence: “The scientific
discipline of computer vision is concerned with the theory behind artificial systems that extract
information from images” has been localized into Ukrainian as: “fIk mexuonoziuna oucyuniina
KOMN romepHull 3ip npasxe 3acmocy8amu meopii ma mooeini KOMN 1omepHo2o 30py 00 CMBOPEHHs.
cucmem komn tomeproeo 30py.” In this example, the terms for “vision” in both languages are used as
a phenomenon or a capability used by a system to make and process images. However, in the
following example, the English sentence: “Fully autonomous vehicles typically use computer vision
for navigation, e.g. for knowing where it is, or for producing a map of its environment and for
detecting obstacles” is translated into Ukrainian as: “Ilognicmio aemonomui mpancnopmui 3acoou

BUKOPUCMOBYIOMb KOMN TomepHe bauenHs 0/ Hagieayii, moomo 051 OMpuUManHs iHgopmayii npo

MiCl/;e C6020 TNOJIOJNCEHHA, onsa CMEBOPEHRHA MaANnu HABKOIUUIHbBO2CO ONIOYEHHA, 0Nl GU3HAYEHHA
nepewxod.” The terminological variation komn’romepne 6Gauenns appears when the vision is
performed as a process or a set task by a system. So, terminology variation in the Ukrainian language
is expressed here both at the cognitive and communicative levels, since there is a difference in
understanding of the capability and performance, which is introduced in the particular communicative
situation.

So, the analysis of terminological variations in translations from English into Ukrainian illustrated
that those may appear due to the impact of contextual features such as: cognitive, communicative,
discourse, and diachronic. Identifying the mentioned contextual features helps a translator identify
the reasons for term variation and make a decision if the use of such variation is relevant in the target
text. It can be the case when terminological variations may be used in both languages simultaneously,
or only in English, or only in Ukrainian. This is motivated by different concept systems in two
languages, and these differences can be traced from the analysis of a satellite concept model. The
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analyzed translation examples prove that the terminological units of the target texts may be loan
translations, borrowings, neologisms, descriptive translations and even archaisms. It shows that
multiple translation strategies are being used in the formation of terminological units as well as
variations, and knowing these strategies may make it easier for the translator to find the appropriate
term. As it is outlined, terminological variations may emerge due to a different understanding of some
concepts as a whole or their aspects in a particular language; the level of expertise which is
characterized by addressing to different terminology; the audience, purpose of the message and
communicative situation; time when the text was created (diachronic approach); a scientific school if
it concerns the translation of scientific works, etc.
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Conclusions

1. Systematic literature analysis of translation-oriented terminology-related publications has been
done in order to identify the aspects of work with terminological units and their variations for
translators. It is important for any translator to know that a terminological unit is different from
any other lexical unit by the fact of its belonging to a specialized domain and its use by experts
in a particular field of science or professional activity. Terminology work is an initial part of any
translation project, but before taking it up, beginners especially need to familiarize themselves
with the standards of terminology formation and requirements for filling in the entries in a
database. It has been defined that the concept system plays the central role in terminology work,
and any analysis of terms starts with identifying the main concepts, their types, and relationships
among them. A concept system, be it a hierarchy or a satellite model, serves as a map for the
further selection of terminological units from a particular field to analyze their composition,
semantic structure, and possible contexts. A properly chosen concept may be used to extract the
terms equivalent in multiple languages, but it is always necessary to verify the context of usage
in each case.

2. The motivations for terminological variation as well as the contextual features causing this
process have been defined. Terminological variations may refer to one and the same concept,
however, be used in different contexts. Also, it should be considered that even one and the same
designation may have different semantic values in various cases of usage. These alternative
denominations may be motivated by such contextual features as cognitive, when there are various
aspects of concept understanding; communicative, when the purpose of the message and the target
audience may affect the concept; discourse, when a concept is reviewed in a certain environment
such as a particular field of science, and diachronic, when the perception of a concept changed
over time. Currently, translation-oriented terminology, as an integral part of all translation
projects, includes the search, collection of terms, their documentation, and updating the database.
The last step is especially relevant, considering a fast tempo of development of certain fields like
artificial intelligence where new terminological variations may appear.

3. The artificial intelligence-related concepts and relationships among them in the English and
Ukrainian languages have been analyzed. While making up a concept model, a translator may
identify: 1) similar concepts used in different fields of science and expressed by the same
denominations; 2) different denominations in two languages within one field of science referring
to one and the same or two very similar concepts; 3) slightly different concepts expressed by the
same denominations in various fields of science; 4) slightly different concepts expressed by very
different denominations within one field of science. This analysis may help a translator avoid
confusing concepts and terms used in a particular thematic field, for example, “artificial
intelligence” and “computer intelligence”, which may result in creating wrong translations. Also,
investing one’s time in building a satellite concept model is a good method to determine the
concepts which may be attributed by mistake to a general thematic field when in reality they may
refer to a specific field, having different meanings in this discourse, for example: “decision
making”, “ontology”, “subject domain”, “intelligent procedure”, etc.

4. The relevance of using terminological variations from the field of artificial intelligence in a
particular context on the example of translation from English into Ukrainian have been explained.
Since concepts influence the term formation, different aspects of understanding a particular
object, phenomenon or event may be embedded in specialized terms. Such aspects may sometimes
be imported, for example from English into Ukrainian, or appear anew in one language due to the
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peculiarities of cultural understanding of things interacting in the world. There are rare cases when
an old term is displaced by a newer one in one language but this is not happening in another
language because the field has not reached the same development level. All these nuances should
be taken into consideration while translating the specialized terms in the field of artificial
intelligence from English into Ukrainian and keep in mind that a reader has the right to understand
the meaning which was initially included in a particular term. In this sense, the English and the
Ukrainian languages do not stand on equal positions, since the concepts of artificial intelligence
were developed in the English-speaking countries and have to be imported into Ukrainian together
with the English “picture of the world”, including the loan words and barbarisms. However, as it
was noticed, in the cases when a particular term has a tradition of usage in Ukrainian science, the
aspects of its understanding do not disappear when the term is used in Al, and when the English
equivalent can just be a single one, the Ukrainian term may include one or several variations.
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