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Abstract. This article discusses the modeling of morphological analysis and synthesis of
the Kyrgyz language. Models of creating word forms and rules for connecting affixes to the base of
a word are considered. As a result of studying the structure of natural language, an algorithm of
module was created that performs automatic morphological analysis and synthesis of word forms on
a personal computer.

Annomayus. B cratbe paccMarpuBaeTcs MOACIHPOBaHHE MOP(OJIOrHYECKOro aHaim3a |
CHHTE3a KBIPTBI3CKOIO s3bIKa. PaccMOTpeHBl MOJENIM CO3JaHus CIOBOGOPM U  MpaBuiia
nofKirodeHus appuKcoB K O6aze cioBa. B pesynbrare M3ydeHHsI CTPYKTYPbl €CTECTBEHHOTO SI3bIKA
OBLT CO3[aH AJITOPUTM MOJIYJIS, KOTOPBIN BBIIOIHIET aBTOMAaTUYECKHI MOP(HOIOTHYSCKHUI aHAIN3 U
CHHTE3 CJIOBO(OPM Ha MEPCOHATBHOM KOMIIBIOTEPE.
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At the present stage of development of science, technology and culture, preference is given to
information processing processes, which occupy leading positions in the process of social
production and penetrate into all spheres of human activity. Methods and means of processing
information in a natural language are becoming increasingly important — from simple document
preparation systems to information retrieval systems, machine translation systems, and natural
language communication programs.

As a result of studying the structure of natural language, we created a system module that
performs automatic morphological analysis and synthesis on a personal computer.

Modeling of word formation in the Kyrgyz language
In view of the fact that the words of the Kyrgyz language consist of a root and affixes, we
denote the word as S, then as a function we define them as follows:
S=U+Km+ Um, (I)
here, S is a linear function.
U — the root of the word
Km — word-forming affixes
Um — inflectional affixes.
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According to the formula (1), S depends on the root, word-forming affixes, and inflectional
affixes.
Inflectional affixes can reach up to eight, in other words
Um=Um; +Um>+ ... + Ums (2)
Rule 1: If Km=&] Um=«J, then the S function will be equal to the root of the word, and the
entered word will not be divided into morphemes.

Inflectional affixes

Inflectional affixes change the grammatical meaning of words, but do not change the lexical
meaning [1, p. 13-37].

By grouping the above morphological categories into sets of affixes, we get the following list:

J = {-uwin, -ea, -noi, -0a, -oan,! set of case affixes (Noun Cases).

T = {-vim, -vIH, -bIYbI3, -CbL, -bl, -Ob13, -Hap, -Hbi30ap,} set of possessive affixes (Possessive).

K = {-nap} set of plural affixes (PI).

Zh = {-muin, -6613, -cblH, -cbIHAp, -cbl3, -cviz0ap) many of the affixes of the person (Personal).

Ch = {-0uv1, -ean, -vinmuip, -uy, ...} set of time affixes (Verb Tenses).

In = {-ca, -eaii, ...} set of mood affixes (Imperatives).

Neg = {ba} set of negative affixes (negative aspect of the Verb Tenses category).

O = {6w} set of affixes of interrogative meaning (aspect of the interrogative category Verb
Tenses).

If we say that Um is a set of inflectional affixes, then It consists of the following parts:

Um ={J, T, K, Zh, Ch, In, Neg, Q}.

Rules for connecting affixes

Nominative words are called nouns, numerals, adjectives, pronouns [2].

Rule 2: If Ue (ZvCvSanvAt), then as shown in (1) the formula U + Um, U + Um + Km sum
does not hold, in other words, after inflectional affixes, the word-forming affixes do not connect.

The rules for inflectional affixes are also preserved:

Un=K+T+J+Zh+ Q(3)
On the basis of formula (3) Ue (ZVvCvSan vAt) for time (1) can be written as:
S=U+Km+K+T+J+Zh+Q, (4)

In this formula, some elements of the plural of inflectional affixes can be equal to arbitrary
affixes.

For example:

S = ‘amanap’, U= ‘ama’, Km = & Um =K = ‘nap’.

S = ‘amanapviowiz’, U = ‘ama’, Km = & Um = K + T = 1ap’+ ‘v16w13 .

S = ‘amanapviovizovin’, U = ‘ama’, Km = & Um =K + T+ J = ‘nap’+ ‘v16w13’ + Ovin’.

S = ‘amanapcoiyap’, U = ‘ama’, Km = &, Um =K + T+ Zh = 7ap’+ ‘coiyap’.

S = ‘amanapvioviscoiyap’, U = ‘ama’, Km = & Um =K + T+ J + Zh = 7ap’ + ‘viowiz” +
‘coiyap’.

S = ‘amanapviovizcoinapovt’, U = ‘ama’, Km = G Um =K+ T+J+Zh + Q = nap’+
‘b10b13” + ‘coiyap’ + ‘Ovl’.

Rules for placing vocabulary affixes of verb words
Since verb words are abstract concepts and differ from nominal words based on their presence
in the grammatical category.
There are also two rules for verb words, and U + Um; + Um> + ...
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For example: in the words cozeyna- (hold out -), xupun- (swim-), cyuyu- (rejoice-) word-
forming affixes (-esi1a, -vin) entered the word basis (roots).

So, in verbal words, the location of word-forming affixes is carried out in the following order.
Base (or root), affixes of relation, negative meaning affixes, time affixes (or time affixes + auxiliary
verb), time and mood indicators, person and number indicators, request and question meaning
affixes.

Modeling of morphological analysis and word synthesis

The morphological development of natural language texts can be viewed from a human and
computer perspective.

If for us the morphology of a word is the root of a word, affixes, parts of speech, then
speaking in computer language, in other words, an automated system working on a natural
language, we can get various information about different degrees of structure of this language.

We can consider 3 stages of morphological analysis:

1. Defining only the grammatical meaning of a word.

2. Defining only the basic word.

3. Determining the grammatical meaning and basis of the word.

A detailed or incomplete study of morphological analysis depends on the task at hand.

Morphological analysis is the initial stage of various tasks related to natural language, and
therefore, its precise implementation is of great importance.

Morphological analysis methods can be divided into 3 types:

—to analyze with a dictionary of affixes.

—to analyze with the help of a dictionary of affixes and bases.

—to analyze using a dictionary of the word system.

In the method of analysis using the dictionary of affixes [3, p. 424-429], we consider the
selection of affixes from a word and search through the dictionary, and on this basis, reveal the
grammatical meaning of the word. Only the grammatical meaning is selected as the result of this
type of analysis. In the course of morphological analysis, the dictionary of affixes and the research
method in the text of natural language are not particularly used. This is due to the fact that using
only the dictionary of affixes, it is impossible to conduct morphological synthesis.

In the analysis method, which consists of a dictionary of affixes and bases, the base and
affixes of the word are selected and searched through the dictionary, based on this, the grammatical
and semantic meaning of the word is taken.

Only the basis [5, p. 119-133] or grammatical meaning is considered to be the type of result
of such morphological analysis.

The negative side of this method is considered when adding affixes to some bases, because of
the drop of letters, the basis turns out to be incomplete.

For example, let’s consider the word 6anodap, the basis of 6ara + oap, it would be wrong to
analyze the word 6az, because the root of this word is 6ana.

The third method of morphological analysis is considered to be the use of a dictionary of the
word system [4, p. 98-101]. Here you need to find the form of the desired word and return the
corresponding grammatical meaning. With this method of analysis, you have to work with a very
large vocabulary. This method of analysis is performed for inflectional languages, not for
agglutinative languages. In other words, it is not suggested to use this method in Kyrgyz language
texts.

Among the above methods of analysis, performing morphological analysis of natural
language texts using the dictionary of basics and affixes was considered in the Embercadero RAD
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Studio programming environment. A dictionary made up of basics includes a class of basics and
their various forms. This is applied in order to eliminate the above-mentioned shortcomings.

We said that in the Kyrgyz language affixes are divided into word-forming and inflectional
affixes. Word-forming affixes form a word with a new meaning. Therefore, at the first stage, we
should not refer to the root meaning, but consider it correct to conduct a morphological analysis in
accordance with its meaning in the text. For example, if the word “map6usausinap™ occurs in the
text, it is considered as the word mapousauwt + nap, mapbusaust is a noun without a person, and zap
is analyzed as an affix defining the plural. And if we consider from the point of view of word
formation, then map6éus is a noun, without a person, usz is a nominative word — forming affix, zap
is analyzed as an affix that defines the plural. When compiling the program, due to the fact that
many letters of the Kyrgyz language differ from the letters of the Russian language, the UTFS8
format was used.

Program testing

A test program was created based on the algorithm in the Embarcadero RAD Studio
programming environment. The system interface is shown in Figure.

The morphological analyzer can be used in all programs that work with text for initial
analysis.

These programs can be classified as follows:

—anti-plagiarism systems.

—machine translation systems.

—information retrieval systems.

—question and answer systems.
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Figure. Testing process.

Conclusion
We have considered the example of the Kyrgyz language morphological analyzer algorithms
and methods of analysis.
As we have seen, the Kyrgyz language has several features:
—Like all Turkic languages, Kyrgyz is one of the agglutinative languages.
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—Words of the Kyrgyz language are formed using word-forming and inflectional affixes.

—Word-forming affixes are never behind inflectional affixes.

—The law of synharmonism is fulfilled.

—To the appropriate extent, inflectional affixes are subordinated to the appropriate order.

Taking these features into account, the initial morphological analyzer system was developed
in the sphere of Embarcadero RAD Studio. This system was implemented using methods of
working with the dictionary of basics and affixes.

The system also calculates the weight of words. As a result, when developing a morphological
analyzer program, the features of each language are taken into account.

But, in General, since the methods of word formation in the Turkic languages are the same,
changing the vocabulary base, you can apply the compiled system of dictionaries for other
languages as well.

References:

1. Abduvaliev, 1., & Sadykov, T. (1997). Sovremennyi kyrgyzskii yazyk. Bishkek. (in
Russian).

2. Batmanov, I. A. (1936). Chasti rechi v kyrgyzskom yazyke. Frunze. (in Russian).

3. Nozhov, 1. M. (2000). Prikladnoi morfologicheskii analiz bez slovarya. In KII-2000: Trudy
konferentsii. Moscow. V. 1. 424-429. (in Russian).

4. Polyakov, V. N. 1996. Programma “Podlesok”: kognitivnyi podkhod k izucheniyu prirody
smyslovykh svyazei estestvennogo yazyka. In Konferentsiya po iskusstvennomu intellektu KII-96.
Kazan, 98-101. (in Russian).

5. Prutskov A. V., & Rozanov A. K. (2014). Metody morfologicheskoi obrabotki tekstov.
Prikaspiiskii zhurnal: upravlenie i vysokie tekhnologii, (3), 119-133. (in Russian).

Cnucok numepamypul:

1. AbnyBanueB U., CanpixoB T. CoBpeMeHHBIN KbIPrbI3cKUi s3bIK. bumikek, 1997.

2. barmanoB U. A. YacTtu peun B KbIprbI3cKoM si3bike. @pyH3e, 1936.

3. HoxoB U. M. Ilpuknannoii Mmopdonornueckuit ananus 6e3 cinosaps / KIMM-2000: Tpyast
koH(pepenuuu. M.: ®uzmartiut, 2000. T. 1. C. 424-429.

4. TlonsxoB B. H. Ilporpamma «Ilomsecok»: KOTHUTHUBHBIA MOAXOJ K WM3YYCHHUIO MPUPOJIBI
CMBICJIOBBIX CBSI3€l ecTeCTBEeHHOTrO s3blka // KoHdepenius no uckyccrseHHomy unremiekry KUU-
96. Kazann, 1996. C. 98-101.

5. 1IpyukoB A. B., PozanoB A. K. Mertonsl mopdonorndeckoit o06pabOTKH TEeKCTOB //
[Ipukacnuiickuil )xypHai: yrpasieHue U Beicokue TexHoaoruu. 2014. Ne3. C. 119-133.

Paboma nocmynuna IIpunsama x nyoruxkayuu

6 pedaxyuio 03.08.2020 2. 07.08.2020 e.

Ceobinka 014 yumupoeanust.

Kochkonbaeva B., Egemberdieva Zh. Modeling of Morphological Analysis and Synthesis of
Word Forms of the Natural Language // bronnerenp nHayku u npaktuku. 2020. T. 6. Ne9. C. 435-
439. https://doi.org/10.33619/2414-2948/58/46

Cite as (APA):

Kochkonbaeva, B., & Egemberdieva, Zh. (2020). Modeling of Morphological Analysis and
Synthesis of Word Forms of the Natural Language. Bulletin of Science and Practice, 6(9), 435-439.
https://doi.org/10.33619/2414-2948/58/46

©)
@ o Tun nmuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 439


http://www.bulletennauki.com/

