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Abstract. The study develops a semantic framework with Al-integrated component to identify the
knowledge domains transferred from donor into recipient language. Two types of knowledge
transfer are considered, direct and indirect, which provide the transfer via loanwords and via their
collocates in discourse. The developed framework is used to explore cross-cultural knowledge
transfer from Russian as donor language into Kyrgyz as recipient language. To proceed, a clustering
Word2vec algorithm is applied to identify the loanword frequent collocates, next, the semantic
classes of the collocates of more and less frequent loanwords are determined. The results featuring
the semantic classes distribution in the collocates (overall 8,515 in two lists) in web discourse
disclose similar and distinct domains of knowledge transfer from Russian into Kyrgyz. The common
knowledge domains are mental sphere and knowledge, people, buildings, appliances and routine
objects, special event, transport, texts, class names, collective objects, sport, money and finance,
measure units, interaction, space and location, substances. Indirect transfer follows two patterns,
discrete found in most frequent loanwords which mediate a restricted number of knowledge
domains, and continuous found in less frequent loanwords which mediate a larger number of
knowledge domains.
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N3yueHmne Kpocc-KynbTypHoOro TpaHcpepa sHaHMA:
ceMaHTn4YecKoe pelleHune ¢ BCcTpoeHHbiMm UA-KomnoHeHTOM
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Annortanus. llens uccnenoBanusi — pa3pabOTKa CEMAHTHUYECKOTO pEIIEHHS C BCTPOCHHBIM
NI-KOMIIOHEHTOM, ¢ NTOMOIIBIO KOTOPOTO ONPEAENAETCS cocTaB cep 3HaAHUS, TOBEPralOmUXCs
MEXKYJIbTYpHOMY TpaHchepy U3 s3bIKa-JJ0HOpa B S3BIK-PELUIMEHT. PaccmaTpuBaroTcs 1Ba TUIa
TpaHcdepa 3HaHUS: TPSIMOI M HENPSIMOW, 00ecIieYrBaloIIne epeaady 3HaHus ¢ MOMOIIBIO CaMUX
3aMMCTBOBAHHBIX CJIOB M UX KOJJIOKATOB B JUCKypce. BripaboTaHHOE pelieHre M03BOoJIseT yCTaHo-
BUTH COCTaB TakMX c(ep U 0COOCHHOCTH MX PacHpeeNIeHNs] B OTHOIICHNN 3aMMCTBOBAHHOW JIEK-
CHKH M3 PyCCKOTO sI3bIKa B KHPTM3CKHH. 3ajaya penraeTcs ¢ mpuMeHeHneM anropurmMa Word2vec
U TOCJIEIyIOIel CeMaHTHIeCKOW pa3MeTKN KOJJIOKATOB 3aMMCTBOBAHHBIX CJIOB C yYETOM HX Ya-
CTOTHOCTH B SI3bIKE-pELUITUCHTE. AHAIN3 CEMAaHTHYECKHX KJIACCOB JIBYX COOpaHHBIX NaTaceToB
KOHTEKCTOB 3aMMCTBOBAHHBIX CIIOB M MX KOJUIOKaroB (oOmum yucioM 8,515 B ABYX naracerax
OoJiee 1 MEHEe YAaCTOTHBIX 3aHMMCTBOBAHHWIT) B HOBOCTHOM JHCKYPCE BBISBHJI CXOJIHBIC H OTIHYH-
TeNbHBIE cepbl NPSAMOro M HENPSMOro TpaHc(epa 3HAHHUS M3 PYCCKOTO S3bIKa B KHPTH3CKHUI.
OCHOBHBIMH chepaMH ABJIAIOTCS CICAYIONIHNE: MEHTAIbHAS cepa U 3HaHHE, JINLA, 3aHUS U COOPY-
JKEHHs, MHCTPYMEHTBHl U IIPUCIIOCOOJICHUS, OBITOBBIC IPEIMETHI, MEPONPHUATHS, TPAHCIOPTHBIS
Cpe/CTBa, TEKCTHI, KJIACChl 00BEKTOB, MHOXKECTBA M COBOKYITHOCTH OOBEKTOB, CIIOPT, IEHbI'H U (u-
HaHCBI, CIUHULIBI U3MEPCHU, BSaHMOHCﬁCTBHe 1 B3aMMOOTHOHUICHHUE, TPOCTPAHCTBO U MECTO, BE-
IIECTBAa M MaTepuajbl. Y CTAaHOBIICHBI JBa MAaTTEPHA HEMPSIMOro TpaHcdepa 3HAHUS: TUCKPETHBIH,
XapaKkTEepHBIH /I Haubojee YacTOTHBIX 3aMMCTBOBAHHMH, NPOSBIAIOIIMICA B TOM, YTO C HX
MIOMOIIBIO IPOUCXOIUT TpaHc(ep 3HAHUS TOJIBKO B OTHOIIEHWH OIPaHUYEHHOr0 KojmuecTBa cdep
3HAHMS, U HETIPEPHIBHBIN, XapaKTepPHBIH Ul MEHEe YaCTOTHBIX 3aUMCTBOBAHHH, TIPOSIBIIIONIUNCS
B TOM, YTO C HX IOMOIIBIO oOecrieunBaeTcsi TpaHC(ep 3HAHWS B OTHOIICHWH 3HAYUTEIHHO
GoubIero kosmuecTsa cep 3HaHUS.

KnroueBble c10Ba: ceMaHTHUYEeCKas KIacTepU3aLys, CEMaHTHYECKash pPa3MeTKa, MEXKYJIbTYPHBIH
TpaHcdep 3HAHUS, 3aUMCTBOBAHUE, I3bIK-JI0HOD; A3BIK-PELIUITHECHT

®dunancupoBanme: MccienoBanne BHIOIHAETCS B MOCKOBCKOM T'OCYIapCTBEHHOM JIMHTBUCTHYE-
CKOM yHUBepcuTeTe B pamkax [‘oczamanmsi MuHoOpHayku Poccum, mpoexr FSFU-2025-0004
«/lnarHoctTika mpoLeccoB KyJIbTYpPHON HMHTErpauuy W nesuHTerpanuu B crpanax CHI': anamms
KOMMYHUKATHBHBIX TIPAKTHK.

BxkJ1ag aBTOpPOB: paBHO3HAYEH HA BCE ITAIAX MCCIIEIOBAHMS U MOJATOTOBKY CTAaThU K ITyOIUKALUH.
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Introduction

Cross-cultural knowledge transfer is commonly explored in language via
loanwords [1-3]; their rate in recipient language is highly indicative of direct
transfer from donor to recipient culture. Meanwhile, in discourse the context in
which the loanword frequently appears also becomes charged with the transferred
knowledge, since the collocates inherit the semantic structure of loanwords, which
can be viewed as a form of adoption (imposition) or indirect knowledge transfer
[4; 5]. To explore the knowledge transfer via loanwords in large discourse datasets,
complex semantic frameworks are required to identify the loanword collocates and
their semantic classes displaying the transferred knowledge domains into the
recipient language and culture. This study aims to develop the Al-integrated
semantic framework to explore cross-cultural transfer performed directly and
indirectly via loanwords, and to further reveal the domains of inherited knowledge
from Russian into Kyrgyz, two typologically different although politically and
culturally interrelated discourses.

One of the potent Al-based natural processing methods is semantic clustering
which presupposes identifying groups of objects displaying similarity to each other
and difference to other objects in other groups [6]. Existing clustering frameworks
establish the foundation for efficient combining Al-based semantic clustering
algorithms and other semantic methods in applied linguistics [7; 8]. This study
adopts Al-based semantic clustering within a complex framework to explore cross-
cultural direct and indirect transfer. The framework comprises 1) Al-based
clustering algorithm of Word2vec revealing word clusters exposed in their
collocates and 2) semantic taxonomy analysis to attribute the semantic classes
(related to knowledge domains) to the collocates. This complex framework is
intended to identify the extent of cross-cultural transfer of two types, direct
expressed in the semantic integration of loanwords into a different language and
culture, and indirect expressed in the semantic integration of loanword collocates.
We hypothesize that higher and lower frequency loanwords function in a singular
way in cross-cultural interaction.

The study is structured as follows. Theoretical framework section presents the
problem of cross-cultural direct and indirect transfer and the developed
methodological decision based on natural processing methods of semantic
clustering. Methods and procedure section shows the data and the research steps of
the study. Results section presents the research outcomes and their implications for
cultural transfer exploration. Final remarks section briefly summarizes the key
findings of the study.
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Theoretical Framework.
Direct and Indirect Cross-Cultural Knowledge Transfer

Cultural knowledge transfer is addressed as the integration of culturally
specific knowledge domains into a donor culture which can be observed in the
distribution of single words and expressions [9]. It also appears in the distribution
of loanwords and the knowledge domains they refer to, since “culturally specific
transfer of domains and conceptual modifications <...> appear in their exporting
and importing from one culture into another” [10. P. 5]. It is notable that both the
loanwords which designate a new knowledge domain and an already existing one
are considered in the studies [2; 3]. Consequently, we expect that identifying the
knowledge domains related to these loanwords will allow to reveal the knowledge
modifications in recipient culture. Developing these ideas further, we presume that
apart from ascertaining the presence of loanwords in a recipient language, their
collocates distribution also matters since it evidences of the degree of culture
integration attributed to specific knowledge domains [8]. Therefore, two types of
knowledge transfer can be observed, direct, via the knowledge domains of
loanword, and indirect, via the loanword collocates. In the present study, we
diagnose the integration degree and affected knowledge domains of both direct and
indirect transfer in two languages, Kyrgyz and Russian which are known to have
close cultural contacts.

Single studies address the problems of lexical transfer via loanwords in
Russian and Kyrgyz languages [11]; meanwhile these studies do not appeal to the
structure of inherited knowledge. They commonly explore the loanword transfer
within two frameworks: lexicography aimed to compile the dictionaries of
loanwords, and lexical semantics aimed at attributing the loanword meaning.
Following these findings, we can explore the direct and indirect knowledge transfer
in contemporary discourse adopting the lists of loanwords identified and listed in
the compiled etymological dictionaries of the Kyrgyz language'; meanwhile, these
dictionaries being compiled at the end of the XX century (there are no up-to-date
etymological dictionaries of Kyrgyz) do not reveal recent inputs into Kyrgyz, which
is definitely a research limitation.

Semantic Framework with Al-Integrated Clustering Decision

To explore cross-cultural transfer in large datasets, we have to develop the
semantic framework capable of processing the loanwords in contexts. This problem
is currently addressed via natural processing methods which have now become
integrated into applied linguistic studies, with semantic clustering being one of the
most potent in grouping words. Semantic clustering performs three major tasks: a)
underlining the pattern and insight into the data, b) identifying the degree of

' Yudakhin, K.K. (1985). Kyrgyz-Russian Dictionary. Frunze: Glavnaya redaktsiya Kirgyzskoy
Sovetskoy Entsiklopedii. (In Russ.); Karasaev, Kh.K. (1986). The Dictionary of Loanwords:
5100 words. Frunze: Kyrgyz Sovet. (In Kyrgyz).
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similarity between data points, c) data organization and summarization through
cluster prototypes [6]. Multiple studies present the evolution and trends in data
clustering; to proceed, they focus on algorithms for grouping data sets used in
statistics, computer science and machine learning (review see [12]). Importantly,
clustering decisions have become complex or hybrid methods integrating both
Al-based techniques and other clustering methods (e.g. automatic K-means
clustering and semantic clustering) [13]. Semantic clustering is at present a natural
language processing method employed in investigating semantic relationship
through the shared meanings the words maintain in context [14; 15]; it allows to
cluster words through word embeddings (Word2vec) or through transformer-based
models (BERT) by calculating their similarity in the vector space.

In applied linguistics, semantic clustering has been extensively used in recent
decades for different purposes. In Divjak [16], a clustering decision for lexical
groups was developed. It was later extended to cluster the languages via the use of
perception semantics in verbs, where D. Divjak applied random forest model to
identify the predictors of each perception type in the samples [17]. It is notable that
a linguistic foundation for clustering methods in lexical groups lie in prototypicality
effects explored vastly since the pioneering works of Rosch [18] and Geeraerts [19]
who claimed that the centers of semantic categories could be revealed in
psychological experiments. These ideas were taken further due to developing the
corpus linguistic methods dealing with big data [20]. At present, LLM (large
language models) operate performing natural language processing including text
understanding and generation (for review see [21]), for instance to perform text
clustering based on deep semantic understanding [6; 22]. Semantic clustering as
another of natural language processing methods is now extensively used in
education and psychology studies [7; 23]. Developing its applied potential in cross-
cultural studies, we address the view promoted by Kuhn et al [14] who regard
lexical semantic clusters as groups of source artifacts that use similar vocabulary;
therefore, these are the common knowledge domains which underlie cluster
formation.

Meanwhile, identifying the clusters of loanwords and their collocates in
exploring indirect transfer is not enough to reveal these knowledge domains.
Additionally, semantic taxonomy has to be implemented to annotate the collocates
and to further determine the semantic classes related to these knowledge domains.
To explore the semantic classes of both loanwords and their target (frequently used)
collocates, their overall taxonomy is required. Several major approaches have been
developed to proceed, which are lexical-semantic analysis, frame analysis, image-
schema, qualia analysis, which display the taxonomic classes of words within
different types of conceptual domains. In [5] a complex semantic framework with
Al-integrated clustering decision was already tested with the second component
being qualia-analysis. Since in this study we intend to identify the knowledge
domains inherited from or mediated by the donor culture, we appeal to lexical-
semantic taxonomy proposed in the National Corpus of the Russian Language
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(NCRL)? and identify the distribution of these taxonomic classes attributed to the
loanwords in two datasets, with higher and lower corpus frequency, and to their
target collocates. Following the postulates of cultural transfer studies [10], we
presume that revealing the knowledge distribution in related or distant cultures and
languages allows to identify the cultural transfer routes and the affected knowledge
domains.

Methods and Procedure

Following the decisions elaborated above, we propose a two-component
semantic framework to explore indirect cross-cultural transfer via loanwords. To
obtain a list of collocates with their numerical scores, we use an Al-based algorithm
of semantic clustering (Word2vec). To further identify the knowledge domains
mediated by indirect transfer, we apply the semantic taxonomy protocol devised in
NCRL, to annotate the semantic classes of collocates. Since we explore both direct
and indirect transfer, we apply semantic taxonomy to annotate both loanwords in
two lists, more and less frequent, as part of direct transfer analysis, and to annotate
loanword collocates in two lists attributed to more and less frequent loanwords. We
presume that higher and lower frequency loanwords promote knowledge transfer
via different domains of direct and indirect transfer thus functioning in a singular
way in cross-cultural interaction.

The research procedure involves the following steps. At step 1, we compile
two lists of loanwords from Russian into Kyrgyz following their corpus frequency.
At Step 2, we compile the datasets with their corpus contexts. At Step 3, via
semantic clustering procedure the target collocates with their numerical scores are
identified. At Step 4, we determine the semantic taxonomic distribution of both the
domains of inherited in loanwords and modulated knowledge in collocates, to
further contrast the data and verify the hypothesis claiming the existing differences
in their distribution in two lists. Consequently, the outcomes of the study include 1)
two lists of loanwords from Russian into Kyrgyz distinct in their corpus frequency,
i1) two datasets of corpus contexts of these loanwords, iii) two lists of target
collocates of these loanwords with their numerical scores obtained via Al semantic
clustering, iiii) the determined differences in the taxonomic distribution of both the
domains of inherited and mediated knowledge transferred from Russian into
Kyrgyz.

The research data comprise two macro blocks: a) a compiled list of loanwords
borrowed from Russian into Kyrgyz which fall into two lists different in their web
corpus frequency, b) two compiled datasets of their contexts elicited from the web
corpus. To prepare a list of loanwords from Russian into Kyrgyz, two existing
dictionaries of the Kyrgyz language were addressed: 1) “The Dictionary of

2 National Corpus of the Russian Language. https:/ruscorpora.ru/page/instruction-semantic
(accessed: 10.01.2026). (In Russ.).
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Loanwords” compiled by Kh. Karasaev® which contains 5.100 loanwords; 2) “The
Dictionary of the Kyrgyz Language” compiled by K. Yudakhin* which contains
100.000 words. To obtain the datasets of loanword collocates, we addressed Kyrgyz
Web text corpus (Kyrgyzstan)® which is part of the open-access Leipzig Corpora,
and which comprises 3.036.362 sentences and 36.581.130 tokens. A programmed
decision was further elaborated to form the context dataset, since the corpus does
not have a lemmatizer®. Next, Al-based clustering decision was applied to cluster
the loanwords via their collocates. Word2vec word-embedding algorithm was used
to vectorize the datasets data, which allowed to determine the closest neighbors of
each loanword in each of its word forms in each of the datasets. We further
manually performed semantic annotation of target collocates in two lists of target
words. To proceed, we applied the taxonomy developed for NCRL. In accordance
with it, single semantic classes were attributed to autosemantic parts of speech.
While this taxonomy is easier attributed to names, its use to semanticize attributes,
adverbs and verbs is less regulated since their meaning is highly contextualized. For
instance, in NCRL the semantics of akmyarvnwui (topical) is restricted only to one
class ‘relative’, which will not allow to identify its semantic attribution. In our case,
when dealing with target collocates, the procedure of context analysis could not be
accomplished. For this reason, only names were classified in this study.

Results.
Direct Knowledge Transfer: Knowledge Domains in Loanwords

All the words in Karasaev’ and in Yudakhin® marked as having Russian as
immediate etymon were selected, their number being equal to 1.204. Next, their
corpus frequency in the base form was identified, which allowed to segment the
data into three lists, highly frequent loanwords (64, corpus frequency in the base
form ranging from 800 to 13,500), less frequent (74, corpus frequency in the base
form ranging from 300 to 799) and infrequent (corpus frequency in the base form
not exceeding 299). The loanwords from Lists 1 and 2 were further annotated using
the semantic taxonomy presented in NCRL.

In Figure 1 we present the semantic taxonomic distribution of the loanwords
in two lists.

3 Karasaev, Kh.K. (1986). The Dictionary of Loanwords: 5100 words. Frunze: Kyrgyz Sovet.
(In Kyrgyz).

4 Yudakhin, K K. (1985). Kyrgyz-Russian Dictionary. Frunze: Glavnaya redaktsiya Kirgyzskoy
Sovetskoy Entsiklopedii. (In Russ.).

5 Kyrgyz Web Text Corpus. Leipzig Corpora URL: https://wortschatz.uni-leipzig.de/en (accessed:
10.01.2026).

6 The authors are grateful to Daniil Sinkevich for his help with developing the software used to
compile the context dataset.

7 Karasaev, Kh.K. (1986). The Dictionary of Loanwords: 5100 words. Frunze: Kyrgyz Sovet.
(In Kyrgyz).

8 Yudakhin, K.K. (1985). Kyrgyz-Russian Dictionary. Frunze: Glavnaya redaktsiya Kirgyzskoy
Sovetskoy Entsiklopedii. (In Russ.).
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Figure 1. Semantic taxonomic distribution of the loanwords, abs.
Source: compiled by Maria I. Kiose, Zhenishkul S. Khulkhachieva,
Artem V. Barmin, Berd Amirkhanov.

As seen, the most frequent semantic classes of loanwords are 1) mental sphere,
knowledge, 2) people, 3) buildings, 4) appliances, routine objects, 5) special event,
6) transport. “Mental sphere, knowledge” is expressed in nzan (plan), ¢uszuxa
(physics), axonomuka (economics); in multiple cases it is represented integrally
with the class “people”, e.g. in npogheccop (professor), napramenm (parliament),
napmus (party), where the latter two also manifest the class “collective objects”.
The semantic class “buildings” is found in xzy6 (club), asponopm (airport), 6aza
(base). The class “appliances, routine objects” appears in xapma (card, map),
manoam (ticket), mosap (goods), mexnuka (tools, technics), where the latter two
additionally manifest the class ‘“class names”. The loanwords oaumnuaoa
(Olympiad), cemunap (seminar), sxzamen (exam) serve to represent the semantic
class “special event”, while the sphere “transport” is found in noe3o (train),
senocuneo (bike), makcu (taxi).

The major differences in the distribution of these semantic classes within the
two lists of loanwords lie in the classes “transport”, “appliances, routine objects”,
“month”, “class names”, “measure unit”’, which prevail in higher frequency
loanwords list; while the classes “bulldlngs” “collective objects”, “sport” display
prevalence in the list of lower frequency words. Importantly, as the results show,
lower frequency words display the single cases of use attributed to multiple
semantic classes related to states, communication, evaluation. It is noticeable that
the loanwords related to the class “food” are less numerous and less frequent, which
shows the prevalence in Kyrgyz culture to its own culinary traditions. These results
may serve to identify the semantic classes concomitant with the knowledge domains
majorly affected by direct knowledge transfer within the Kyrgyz culture, and the
ones less affected, still presumably due to their less significant role in culture.

2 ¢

Indirect Knowledge Transfer: Knowledge Domains

To compile the datasets of contexts with more and less frequent loanwords, we
used the Kyrgyz Web text corpus (Kyrgyzstan)). Meanwhile, since this corpus is
not equipped with a lemmatizer, the lists of word forms were compiled; they
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contained 825 word forms for 64 most frequent loanwords, and 878 word forms for
74 less frequent ones. The two compiled datasets of contexts with more and less
frequent loanwords comprise 348.084 contexts (Dataset 1) and 145.039 contexts
(Dataset 2).

At this step, to perform the Al-based semantic clustering of loanwords and
their neighbors (collocates), we applied a word-embedding algorithm using
word2vec R-package v.0.4.0. in RStudio v.2024.12.1+563 with R v.4.3.2. The
following parameters of the model were set: type of word2vec algorithm
(type) = skip-gram; dimensions of word vectors (dim) = 300; number of times a
word should occur to be considered as part of the training vocabulary
(min_count) = 1. The model was trained on web samples using the “predict”
function in the word2vec R-package to determine the five nearest neighbors for
each of the loanword forms based on their vector similarity in the 300-dimensional
space. We also collected the numerical scores of vector similarity between each of
the loanwords and their five nearest neighbors. To visualize the results, we
uploaded the three-column matrix to Gephi v.0.10.1. — an open-source software
for network visualization and analysis and then used the Fruchterman-Reinhold
layout algorithm to better optimize the resulting network.

Figure 2 shows a fragment of semantic net with the word cluster produced by
the loanword maxcu (taxi) displaying the semantic class “transport” prevailing
within the loanwords.

Figure 2. Fragment of Semantic Net
Source: compiled by Maria I. Kiose, Zhenishkul S. Khulkhachieva,
Artem V. Barmin, Berd Amirkhanov.

As seen, the loanword maxcu (taxi) forms semantic nets with the loanwords
related to other knowledge domains via semantic classes, here npogeccop
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(professor) and epau (doctor) related to mental sphere and people, axyus (action,
share) related to special event, money and finance, mosap (goods) referring to
appliances, routine objects, collected objects, xuroepamm (kilo) attributed to
measure unit, etc., which overall gives rise to multiple semantic connections
expressed in collocates.

Two lists of target collocates for more and less frequent loanwords (Dataset 1
and Dataset 2) were further obtained, with the first containing 4,125 words and the
second containing 4.390 words. Next, we proceeded to semantic classification of
target collocates of these loanwords in both lists. All the target collocates in two
lists were attributed to one or more of these taxonomy classes following their basic
dictionary meaning. To attribute the semantic class to a lexeme, we applied a two-
stage procedure. First, we addressed the basic dictionary meaning / meanings of a
word, which allowed to identify a single semantic class or a group of semantic
classes included in the taxonomy. Next, we consulted the semantic classes
attributed to a lexeme in NCRL. At this step, we specified or added the semantic
classes to the words. Using a one-step procedure (addressing only NCRL) appeared
less reliable. For instance, onepa (opera) is semanticized as 1) music and drama
genre, 2) staged performance; therefore, the semantic classes of mental sphere,
special event and space and location are attributed to it. It is notable that in NCRL
onepa (opera) has the following semantic attribution: semantics: a piece of music,
object name; additional semantics: notional name; where the class “a piece of
music” although attributed is not included in the semantic taxonomy, and other two
classes are utterly common and do not display semantic taxonomic distribution.
Therefore, although in major cases we consulted the semantic taxonomy of single
words presented in NCRL, we mostly addressed the meanings listed in the
dictionary to attribute the semantic classes. Below we present the results displaying
the distribution of the semantic classes corresponding to affected knowledge
domains.

List one with the collocates of most frequent loanwords includes 4.126 target
collocates; with 3.525 nouns and nominals which were further semanticized using
NCRL semantic protocol. To annotate the semantic classes in these collocates, the
same procedure applied to annotate the loanwords was used; 5.392 tags were
performed. Figure 3 shows the distribution of semantic classes tagged in the
collocates.

The results show that the collocates semantic classes can be further grouped
considering their frequency in the compiled collocates list. The collocates of higher
frequency (with values exceeding one third of the highest frequency value) manifest
the classes “mental sphere, knowledge”, “people”, “appliances, routine objects”,
“texts”. The collocates of lower frequency (with values exceeding one tenth of the

29 ¢

highest frequency value) relate to the classes “special event”, “collective objects”,
“transport”, “money and finance”, “class names”, “measure unit”’, “buildings”,
“month”, “parameter”, “space and location”, “substances”, “interaction”,

“mechanisms”. The least frequent collocates relate to a wide range of semantic
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classes attributed both to tangible and intangible values. Additionally, several
occasional classes were identified but due to their infrequent use were not involved
in the diagram.
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Figure 3. Semantic Taxonomy of the List one Loanword Collocates, abs.
Source: compiled by Maria I. Kiose, Zhenishkul S. Khulkhachieva,
Artem V. Barmin, Berd Amirkhanov.

Next, we contrasted these classes distribution with the ones tagged in the
loanwords of higher frequency (Figure 4), in both cases relative values were used.
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Figure4. Contrastive Semantic T axonomic Distribution of the L canwords and Collocates, rel.
Source: compiled by Maria I. Kiose, Zhenishkul S. Khulkhachieva,
Artem V. Barmin, Berd Amirkhanov.

With the loanword semantic taxonomy manifesting direct transfer and the
collocates semantic taxonomy manifesting indirect transfer, the data help contrast
the direct and indirect knowledge transfer affected by highly frequent loanwords.
The results show that the difference in the distribution of higher frequency classes
lies in “class names”, “measure unit”, “month”, “space and location”, “transport”
which prevail in direct transfer, and “collective objects”, “money and finance”,
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“texts” which prevail in indirect transfer; meanwhile, multiple ¥? tests did not show
any significant differences in their distribution.

Next, we addressed the distribution of semantic classes within the collocates
of less frequent loanwords. List two with the collocates of less frequent loanwords
includes 4.390 target collocates; with 3.067 nouns and nominals which were further
semanticized. It is notable that List two with collocates involves a larger number
(compared to List one) of names (of companies, brands) which were not
semanticized. To annotate the semantic classes in these collocates, the same
procedure applied to annotate the loanwords was used; 3.874 tags were found.
Figure 5 shows the distribution of semantic classes tagged in the collocates.
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Figure 5. Semantic Taxonomy of the List Two Loanword Collocates, abs.
Source: compiled by Maria I. Kiose, Zhenishkul S. Khulkhachieva,
Artem V. Barmin, Berd Amirkhanov.

The results show that the collocates of higher frequency (with values exceeding
one third of the highest frequency value) manifest the classes “people”, “mental
sphere, knowledge”, “buildings”. The collocates of lower frequency (with values
exceeding one tenth of the highest frequency value) relate to the classes “texts”,
“interaction”, “space and location”, “sport”, “special event”, “collective objects”,
“money and finance”, “substances”, “appliances, routine objects”, “toponyms”.
Infrequent semantic classes are numerous; meanwhile, we observe the balanced
used of tangible and intangible objects.

Importantly, we observe a slightly different picture if contrasted with the
distribution of List one loanword collocates. First, we notice a decrease in the
frequency of two highly manifested classes, which are “mental sphere, knowledge”
and “people”, which cannot be linked to the decrease in the presence of these
spheres in the List two loanwords since they are equally frequently present in both
lists. Presumably, as the results show, while most frequent loanwords display a
directed effect, less frequent loanwords encompass a wider range of semantic
classes. These differences show two distinct patterns of indirect transfer — discrete
with single affected knowledge domains found with frequent loanwords, and
continuous with multiple affected knowledge domains found with less frequent
loanwords. It is noticeable although that Mann-Whitney U test did not show

significant differences in the data distribution in two collocate lists (U=1743,
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p=0.765), which proves the prevalence of the same semantic classes and infrequent
presence of similar ones.

Next, we contrasted these classes distribution with the ones tagged in the
loanwords of lower frequency (Figure 6), in both cases relative values were used.
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Figure 6. Contrastive Semantic Taxonomic Distribution of the L oanwords and Collocates, rel.
Source: compiled by Maria I. Kiose, Zhenishkul S. Khulkhachieva,
Artem V. Barmin, Berd Amirkhanov.

The results allow to identify the differences in direct and indirect transfer via
lower frequency loanwords. Higher differences are observed in the semantic classes
“special event”, “collective objects”, “sport”, “transport” which prevail in direct
transfer, and the classes “interaction”, “space and location”, which prevail in
indirect transfer. In line with the results obtained with higher frequency loanwords,
multiple y? tests did not show any significant differences in their distribution due to
a large number of classes.

Meanwhile, the contrastive analysis helped formulate several regularities in
the direct and indirect knowledge transfer. First, there are two semantic classes
which are largely affected by both direct and indirect knowledge transfer in higher
and lower frequency loanwords, which are “mental sphere, knowledge” and
“people”; other less affected classes are ‘“appliances, routine objects” and
“buildings”. Second, most affected semantic classes display regular
correspondences in the effects of direct and indirect transfer, which means that the
frequency rate of these semantic classes is similar in direct and indirect transfer.
Third, both object and abstract names (representing tangible and intangible values)
serve to participate in direct and indirect knowledge transfer; additionally, no
regulations were found in their distribution mediated by higher and lower frequency
loanwords.

The study helped rank the semantic classes according to their regularity in
affecting and being affected by knowledge transfer. Two semantic scales displayed
below manifest the direct and indirect knowledge transfer from Russian into Kyrgyz
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language and culture featuring the frequency effects displayed in modern web
discourse.

Direct knowledge transfer domains (most frequent semantic classes, cases):
Mental sphere, knowledge (28) > People (24) > Buildings (15) > Appliances,
routine objects (14), Special event (14) > Transport (13) > Texts (11) > Collective
objects (10) > Class names (8) > Sport (7), Money and finance (7), Measure unit
(7), Interaction (7) > Space and location (6) > Substances (5), Month (5).

Indirect knowledge transfer domains (most frequent semantic classes, cases):
People (1387) > Mental sphere, knowledge (1263) > Appliances, routine objects
(576) > Texts (551) > Special event (374) > Collective objects (361) > Money
and finance (317), Interaction (315) > Space and location (307), Transport (302) >
Buildings (296) > Class names (230) > Substances (216) > Measure unit (190) >
Parameter (180) > Month (169) > Sport (161) > Mechanisms (151) >
Toponyms (132).

Overall, the obtained results do not fully support the research hypothesis
claiming that higher and lower frequency loanwords promote knowledge transfer
via different domains of direct and indirect transfer thus functioning in a singular
way in cross-cultural interaction. The distribution of semantic classes
corresponding to knowledge domains clearly showed that while there is a
distinction in several knowledge domains prevailing within the collocates of either
more or less frequent loanwords (e.g., the redistribution in the classes “people” and
“mental sphere, knowledge”), the key knowledge domains remain stable. This
means that these knowledge domains are most susceptible to being mediated by
knowledge transfer, presumably due to their high activity in language and culture.
The results also validate the significance of the notion of knowledge transfer
proposed and developed in [9; 10] since it proved to serve a valid methodology to
explore the distribution of knowledge domains within a mediated culture.
Additionally, they show that the lexical decision of loanwords proposed in [1-3]
can serve to explore not only direct, but also indirect knowledge transfer.

Most importantly, the Al-integrated framework was found valid to explore
indirect knowledge transfer, which paves the way for new applications of semantic
clustering. Therefore, besides the applications shown in [7; 14; 23], cross-cultural
integration can be efficiently determined with its help. Additionally, the second
component of the developed semantic framework, which is semantic taxonomy
application proposed in NCRL, was found equally effective in attributing semantic
classes to collocates and identifying the distribution of affected knowledge
domains. Meanwhile, the research limitation is definitely the necessity to use the
etymological dictionaries™!® [which do not enlist the loanwords of the
XXI* century.

% Karasaev, Kh.K. (1986). The Dictionary of Loanwords: 5100 words. Frunze: Kyrgyz Sovet.
(In Kyrgyz).

10 Yudakhin, K.K. (1985). Kyrgyz-Russian Dictionary. Frunze: Glavnaya redaktsiya Kirgyzskoy
Sovetskoy Entsiklopedii. (In Russ.).
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Final Remarks

The study proposed a two-component semantic framework to explore cross-
cultural knowledge transfer mediated by more and less frequent loanwords. The
framework comprising Al-based semantic clustering algorithm (Word2vec) and
semantic taxonomy analysis allowed to determine the knowledge domains of direct
and indirect knowledge transfer. Two scales of most frequent knowledge domains
susceptible to knowledge transfer were deduced, with the knowledge domains
corresponding to semantic classes “people” and “mental sphere, knowledge” being
most frequent. Additionally, the study determined several regularities in direct and
indirect knowledge transfer. Importantly, indirect transfer follows two patterns,
discrete found in most frequent loanwords which mediate a restricted number of
knowledge domains, and continuous found in less frequent loanwords which
mediate a larger number of knowledge domains. Overall, the results contribute to
developing the procedure of Al-based methods integration into semantic
frameworks, with semantic clustering being efficient in exploring cross-cultural
knowledge transfer. The research perspectives are seen both in verifying the
Al-based semantic framework in cultural studies, and in exploring cross-cultural
transfer in other languages and cultures.
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