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Cytinemoe KONOOHYN2aH CO30YH KOHMEKCMMUK MAAHUCU
munde2u OHOYPYI26H NPOOYKYUSHbIH MAKMBISLIH JCAHA MAAHULY Y-
ayeyn anvikmatim. Co300pOyH KOW MAAHULYYAY2Y MAcenecu oulon
€O300POYH MAAHUCUH YEUMENOO dice JICOI0Y apKbLLyy uedurem. By
MaKana Kelpevl3 KOpRycyHoazol SMumepouHr Koui MAanuiyyiyeyH
VSD-Verb Sense Disambiguation npoyeccu apkulnyy sHcorwy mace-
JIeCUH apKanaim Jcama ambl agMoMammaimolpyy MyMKyHYyIyK-
mopyn uzunoeim. Kynoon-Kynzo mokmoocys oecyn jcamxan maa-
JLIMAM A2LIMbIH JHCEMUWMYY mypoo uwmemyy yuyH Yuiiku maad-
ALIMammapOobl OPKYHOOMYN2OH bIKMAAAPOAH OMKOPYH, anapobl
UBINKAIO0WY MbIKIMbL KAPAICAMMAPObIH KOJOOHYIYULYH MANAN Kbl-
nam. [lemex yuwyn 6azeimman anvin Kapacax, MyuyHykcy3 60a2om
KOWl MAAHUNLYY CO300POYH AHbIK MAAHUCUH UN2EN Ybleapbln, anap-
Ovin kowt maauunyyayeyn dscowy Word Sense Disambiguation
(WSD) npoyeccu den amanam. Byn npoyecc mabuevlit muiou uui-
memyyoe MAaHUyy KaoamOapOblH OUpu JHCaHA al CeMAHMUuKd
Mmapmazvlna Kapawmyy 6on2ony menen oupee, Moppono2us ricana
cunmakcucke oa neausoenem. bByn ameexme, mabueviii munou uui-
memyyoeey (TTH) scannvl co306pOyH udUHeH SMUmuH KOu Maa-
Hunyyayeyt scorwy (VSD-Verb Sense Disambiguation) npoyeccu-
HUH JICYpey3YIyulyH Kopcomyn bepyyee oanraram Kuliaodui3. bynap-
Obl amkapyy yuyH ouzoe 6up eana wapm ooxyuy Kkepex. An— mun-
OUK KOPNYC JCAHA aHOazbl CO300POYH CO3 MYPKYMY OOIOHUA IHMEK-
menuwu. [lemex, dcoeopyoa aimvlican macenenepou 4euyyoe Koi-
OOHYNIean bIKMAapea unumutl 6aa bepyy yuyH Jcawbl my3yicon
KbIpebl3 KOPNYCYHOA2bl MAAIBIMANM KOLOOHYIOY.

Hezuszu co300p: Kvipebl3 muau, KOPHycmyK IUHSEUCIUKA,
€0300p, dmuwimep, Kon MAAHULYYIyK, CUHMAKMUKATLIK NAPCUHS,
MOPGONOUANBIK IHMEKMOO, MAOULbIT MUL, MULOU UUMEMY.

Lenvio pazomoosicoecmenenuss cmuvicia ciosa (WSD) sgnsie-
Mcs NPaBUNbHAA UOSHMUDUKAYUS 3HAYEHUS. CT0BA 8 KOHMEKCMe.
Bo ecex ecmecmeenHbIX A3bIKAX NPUCYMCMEYIOM HEOOHO3HAUNbLE
3HAYEHUS CTI08, KOMOPbLE YACO MPYOHO PA3PEUUNDb A8MOMAMU-
yecku. ITosmomy WSD cuumaemcs 6ascrou npobnemoti 6 obpabom-
Ke ecmecmeenHo2o azvika (NLP). B dannou cmamve paccmampu-
8alOMCsL  8ONPOCHL  KOPNYCHO-OPUEHMUPOBAHHO20 UCCACO08AHUSL
Haubonee 4acmomHblX MUno8 Heoonosnaynocmu enazonos (VSD-
Verb Sense Disambiguation) 6 Kblp2bi3CKOM A3bIKe U B03MONCHOCMU
asmomamusayuu npoyecca oucamoueyayuu ¢ xopnyce. Ymoool ne
omemasams Om pacmyuje2o NOMoKa uHgopmayuu, HeooXooumMo
UCNONB308ANL NPOSPECCUBHYIO YUILIMPAYUIO U NEPeO0sble Memo-
0bl 00pabomKU UCXOOHBIX OaHHBIX. B pezynomame 0OHuM uz maxux
BAXCHETIWUX IMANOE AGNACMCA YCIMPAHEHUE BXONCOCHULl CIO8 C
HESICHLIMU U HEOOHOZHAYHLIMU 3HAYCHUSMU - MAKICE U3BECHIHbII
Kaxk npoyecc paszepanudenus cmvicia cios (WSD). B oamunotl
pabome mvl npeonazaem nooxoosi k WSD, xomopvie 6 nauiem
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cayyae ozpanuyenst enazonramu (VSD-Verb Sense Disambiguation)
8 KbIPebI3CKOM S3bIKe, KOMOPbILL GbICHIYNAEN 8 KAYeCmee 00HO20 U3
npumepog onsi meopemuyeckou 6asvi cucmemvl NLP. EOuncmeen-
HbIM NPEOBApUMENbHbIM YCA0BUEM 6 IMOM OMHOUWEHUU ABIAEMCs
Hanuuue Kopnyca ¢ uacmepeunou pasmemxou. Coomeemcmeento,
0/11 OYeHKU BbILUEYNOMAHYMOU NPoOIeMbl U ee Memooos Obll Uc-
NOb306aH HOBOCO30AHHBIU KOPNYC KbIP2bI3CKO20 A3bIKA.

Kniouesvie cnosa: kvipevi3ckuti A3viK, KOPNYCHASA TUHSEUCTIU-
Ka, €06a, 21azonbl, MHO203HAYHOCMb, CUHMAKCUYECKUL NAPCUHS,
Moponocuueckas pazmemd, ecmecmeeH blil A3bIK, A3bIKOBAS 00-
pabomka.

This article considers the issues of corpus-oriented study of
the most frequent types of ambiguity of verbs (VSD — Verb Sense
Disambiguation) in the Kyrgyz language and the possibilities for
automation of the disambiguation process in the corpus. Progres-
sive filtering and advanced raw data processing techniques must be
used to keep up with the growing information flow. As a result, eli-
minating word occurrences with unclear-ambiguous meanings —
also known as the Word Sense Disambiguation (WSD) process — is
one of these crucial steps. In this work, we offer WSD approaches,
that are, in our case, restricted to verbs (VSD — Verb Sense Disam-
biguation) in the Kyrgyz language, acting as one of examples for the
NLP system’s theoretical background. The only prerequisite in this
regard is the usage of a morphologically annotated corpus. Conse-
quently, the Newly-created Kyrgyz corpus has been used to evaluate
the above-mentioned issue and its methods.

Key words: the Kyrgyz language, Corpus linguistics, words,
verbs, polysemy, syntactic parsing, morphological tagging, natural
language, language processing.

Introduction. With the advance of information
revolution, telecommunications and information systems
deal with a huge, constantly increasing massive volume
of raw data. Accordingly, it requires the developed data
presentation accompanied by formats that are available
and can be used by a variety of users, along with access to
data in a very natural way. More than ever, corpus re-
search and modern linguistics (such as internet linguistics,
computational linguistics, etc.) are becoming integrated
and comprehensive.

With the help of various Natural Language Proces-
sing (NLP) programs and linguistic databases, it is now
feasible to study languages at all levels. One or more lin-
guistic corpora may be used to research phonetics, mor-
phology, syntax, semantics, and pragmatics of a particular
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language, for instance. Similarly, language transcends
purely linguistic boundaries, touching on other disciplines
such as sociolinguistics, psycholinguistics, neurolinguis-
tics, theoretical/applied linguistics, cognitive linguistics,
geographical linguistics, and others. In this respect, lan-
guage technologies based on NLP techniques are essential
in this evolution, making them vital to success of infor-
mation systems.

NLP systems need a deep understanding of langua-
ge. A great difficulty in processing a language causes an
ambiguity in natural language that occurs at all of its
levels: phonological, morphological, syntactic, semantic,
and pragmatic. Therefore, resolving ambiguity is one of
the key goals while creating any NLP system. As a result,
each kind of uncertainty or ambiguity of words necessita-
tes a unique resolution process [1].

In this paper we consider the resolution of a particu-
lar type of lexical ambiguity, namely, the different senses
a word which might have in a particular context. This spe-
cific issue is commonly referred to as Word Sense Disam-
biguation (WSD). WSD, which comprises Verb Sense
Disambiguation (VSD) as its subbranch has been the
focus of the present study since the majority of languages
contain words that are ambiguous and have more than one
meaning. The elimination of ambiguity of these words is
a critical step in creating any tool for natural language
processing, since their presence would otherwise impair
the effectiveness of the systems that have been created.

A Brief History of Research on Word Sense
Disambiguation (WSD). One of the most challenging
tasks in the discipline of natural language processing
research is WSD. In this area, research was first conducted
[2] in the late 1940s when Zipf first put forth his “Law of
Meaning” idea in 1949. According to this theory, the less
frequent words and the more frequent words have a
power-law connection. Compared to less frequent words,
more frequent words have more senses.

Later, the British National Corpus received confir-
mation of the [2]. relationship. Kaplan discovered in 1950
that two words on each side of an ambiguous word in a
context are comparable to the context's entire sentence
[3]. Masterman first put forth his theory in 1957, explai-
ning how to use the headers of the categories in Roget's
International Thesaurus to determine the true meaning of
a word [4]. In order to determine the precise meaning of
an ambiguous word, Wilks created a model in 1975 called
"preferred semantics," which combined selectional cons-
traints and a frame-based lexical semantics. In 1979,
Rieger and Small developed the concept of unique "word
experts." Due to the availability of large-scale lexical re-
sources and corpora in the 1980s, WSD research under-
went a notable progress.

As a result, researchers began combining various
automatic knowledge extraction tools along with manual
handcrafting techniques. Later in 1986, Lesk introduced his
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algorithm based on overlaps between the glosses (Dictio-
nary definitions) of the words in a sentence. In this algo-
rithm, the preferred meaning of the ambiguous word is
expressed by the maximum number of overlaps [5]. Lesk
used the Oxford Advanced Learner’s Dictionary of Current
English (OALD) to obtain the dictionary definitions. Later,
this approach laid the basis for other Dictionary-based
WSD works. In 1991, Guthrie employed the subject codes
to disambiguate the exact sense using the Longman Dictio-
nary of Contemporary English (LDOCE). Three significant
advancements in the field of NLP research took place in the
1990s: the launch of Senseval [6], the availability of the
online lexicon WordNet [7,8], and the introduction of sta-
tistical approaches. Because information was both pro-
grammatically available and hierarchically arranged into
word senses termed synsets, WordNet [9] revolutionized
this field of study. WordNet is now an important online
sense inventory exploited in WSD research.

The sense classification issues are successfully sol-
ved using statistical and machine learning techniques.
Modern approaches to WSD use supervised learning tech-
niques that are trained on corpora that have been manually
sense-tagged. Brown et al. [10] introduced corpus-based
Word Sense Disambiguation for the first time in 1991.

Verb Sense Disambiguation (VSD). Word sense
disambiguation (WSD), a challenge in natural language
processing, is the process of figuring out which "sense"
(meaning) of a word is activated by the use of the word in
a certain context. WSD is a natural classification problem
which categorizes an occurrence of the word in context
into one or more of its sense classes given the term and its
potential senses, as listed in a dictionary. The characteris-
tics of the context, such as the words nearby, serve as the
basis for classification.

Consequently, Verb Sense Disambiguation (VSD) is
a sub-problem of the Word Sense Disambiguation (WSD)
problem that tries to identify in which sense a polysemic
verb is used in a given sentence. In his famous book entit-
led “Handbook of Natural Language Processing” David
Yarowsky proposes the following definition for VSD:
“the process of examining verbs in a particular context
and identifying precisely which sense of each verb is most
appropriate is known as verb sense disambiguation
(VSD)” [11]. Up to that point, VSD did not receive much
attention in the WSD research. Most WSD systems use
largely collocation-based features to disambiguate verbs
in the same way as nouns.

In this paper, we will investigate the role of VSD and
describe its resolution process in Kyrgyz language using
the newly-created Kyrgyz corpora [12]. Corpus annota-
tion become even more complicated due to the agglutina-
tive nature of the Kyrgyz language. Turkic Lexicon Aper-
tium [13] [14], an open-source machine translation plat-
form has been selected as the most appropriate toolkit for
POS tagging and parsing issues of the corpus [15].
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Corpus queries
Standard query
Restricted query
Word lookup
Frequency lists

Keywords

Corpus title

CQPweb’s short handles for this corpus

Total number of corpus texts
Total words in all corpus texts

Word types in the corpus

Kyrgyz Corpus (2019-04-18): powered by CQPweb

Metadata for Kyrgyz Corpus (2019-04-18)
Kyrgyz Corpus (2019-04-18)
kyrgyz_20190418 / KYRGYZ_20190418
84
1,243,161

92,263

Analyse corpus Type:token ratio 0.0742 types per token

EXporticorplis Text metadata and word-level annotation

Saved query data

There Is no text-level metadata for this corpus.
Query history

Saved queries - . -

The primary classification of texts is based on:
Gategeriied Guaries The database stores the following information for each text in
Upload a query the corpus:

Create/edit subcorpora
d P ‘Words in this corpus are annotated with:

Corpus info

The primary word-level annotation scheme Is:

Figure 1. The home-page of the Kyrgyz corpus

Source: The Kyrgyz Corpus is available at https://corpora.clarin-d.uni-saarland.de/cqpweb/kyrgyz 20190418/i-ndex.php?thisQ=corpus-
Metadata&uT=y

The sense of the context in which a word is used in a sentence determines how accurate the output produced will be.
The ambiguous words are resolved using word sense disambiguation. In this paper, an attempt will be made to provide
an overview of the ways that might be used to resolve ambiguity, particularly, verb sense disambiguation, and analysis
of verbs in the Kyrgyz language that are retrieved from The Kyrgyz Corpus. The Kyrgyz language has a rich agglutinative
morphology with word structures formed by productive affixations of derivational and inflectional suffixes to root words.
Let us consider the following sentence:

Kanvicman bemme - bem uviea mywkoH oaym Kvi3bll JHCY30Yy dcueummu ankaapoimoltn mawmaowt (Lit.; The
sudden death that came out face to face stunned the red-faced young man).

1. The following is the Parts of Speech (POS) tagging (morphological tagging) of the considered sentence.

Kanovicman (Kapystan) n_nom demme-oem (betme-bet) n_nom usiea (chyga) v_iv_prc_impf mywxen (tiishkion)
_v_iv_gpr past eaym (oliim) _n nom «keizetn (kyzyl) adj scyzoyy (jiizdiiii) n post scuecummu (jigitti) n_acc
ankaapoimoin (apkaarytyp) v _iv_p3_sg mawmadsl (tashtady) v tv_ifi p3 sg. sent.

2. And this is the syntactic analysis of the same sentence. In order to study the structure of sentences and their
tagging, we used Universal Dependencies (UD). Universal Dependencies (UD) is a platform for consistent annotation of
grammar (parts of speech, morphological features and syntactic dependencies) in different languages [16]. We propose
to review the syntactic features of example in Kyrgyz that was made on the UD Annotatrix website UD Annotatrix
Annotation tool [17].

ROOT

<advmod

<amod <nsubj

<conj puncte

<punct <advmod aux»-\ /’ade'.\ [<a~..cd~\ [—ccbg Fauxa—\
Kanscran] 1] - (Beme]?) Gl  (saly \%ﬁl eny] 7 \%Iy a9 o] 10] - (ansaapuirn]t] - {rawrag 12
m) [ B B @@ O O

Figure 2. Syntactic Analysis via Universal Dependency Annotatrix Platform.

Source: UD Annotatrix annotation tool is available at https://jonorthwash.github.io/udannotatrix/server/public/html/annotatrix.html#1
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3. Here is the one more analysis of the considered sentence. This treebank is made in a Javascript app for generating
syntax trees called Syntax Tree Generator [18]. Looking at the analysis, we can observe that the verbs “ankaapsimuin
(apkaarytyp)”, “mawmaosi (tashtady)” belong to verb group in the parts of speech and they always come together (there
is the attachment between them) falling under the VP (Verb Phrase) branch. Consequently, we can claim that they are

compound verb.

IP
NP §
ﬂ _.—-'—".-—-_-—-h-h"""———-_._
ADVP N' VP |
ADV AP N' NP V -[lbl BTKEH YaK
Kanbictah ~ ADV A enyMm AP N V AUX
| N AN I | |

betme-Der ADJ AUX A
I | |
Ublra TYLUKEH

A AMMMTTW ankaapbiTein TalwTagbl
|

Kbi3bin JKy3ayY

Figure 3. Syntactic Analysis via Syntax Tree Generator.

From these three analyses, we can infer that verbs
“ankaapoimuvin (apkaarytyp)”, “mawmaownt (tashtady)”
are considered to be compound verbs with verbal pairs
(wakuvin myeeinyy mamaan smuwimep). Compound
verbs which constitute from verbs only are called
compound verbs with verbal pairs. The first couplet of
such verbs is always in the present tense and indicates the
main action as in our case the verb “ankaapoimoin”. And
the second pair “mawmador” adds to main verb
grammatical meaning showing the past tense and first
person singular and becomes an auxiliary verb.

Conclusion. We have made an effort to cover the
main areas of work and sketch the broad outlines of
advancement in the field, even though we are aware that
much more might be added to what is shown here, taking
into account that it is a relatively new field in the study of
the Kyrgyz language. Of course, one of the reasons why
WSD is challenging is that it is inherently difficult to
determine or even define the word sense, and this problem
is likely to be solved any time soon. Even yet, it is evident
that current WSD research would profit from taking a
deeper look at lexical semantics and theories of meaning.
The main goal of this paper is to provide a substantial
basis to number of researchers working in various
branches of computational linguistics, NLP and Al, who
is interested in learning more about WSD. As WSD
contributes to numerous researches, as we have listed
above, an interest to it has grown recently. Although WSD
is "an intermediate problem," it is challenging and
possibly hard to evaluate. By incorporating WSD methods
into more extensive applications, we can potentially
improve future work.
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