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Abstract. Extracting aspects from the texts of scientific articles for the Kazakh language is an 
important task in the field of natural language processing and information retrieval. This task 
is relevant for revealing the key topics and ideas embedded in the texts of articles, which can 
facilitate their understanding and analysis. Currently, automatic text processing of scientific 
articles is becoming increasingly relevant, which includes many tasks such as term extraction, 
extraction of relations between terms, autoreference, etc., which is associated with an in-
crease in the number of published works. Reading and analyzing publications in search of the 
necessary information is becoming an increasingly time-consuming and resource-intensive 
task. With the constant increase in data volumes, the development of more efficient process-
ing methods is required to ensure the speed and scalability of information extraction systems. 
General methods may not always work effectively in different subject areas due to specific vo-
cabulary, sentence structure, and context. Therefore, building knowledge bases requires not 
only extracting facts, but also structuring and linking them, however, this can be difficult in the 
absence of clear patterns or structure in the text. Aspect extraction helps in creating tools for 
more efficient search, indexing and categorization of scientific articles in the Kazakh language, 
which can improve the accessibility and convenience of working with literature.

Keywords: tools, integration, automation, technologies, extraction methods.

Introduction
Extracting aspects from the texts of scien-

tific articles for the Kazakh language is an im-
portant task in the field of natural language 
processing and information retrieval. This task 
is relevant for revealing the key topics and 
ideas embedded in the texts of articles, which 
can facilitate their understanding and analysis.

Automatic extraction of information from 
unstructured text data is a complex task that 
facilitates the processing of large volumes of 
scientific texts and can be used for automat-
ic indexing, categorization and information 
retrieval. Despite significant progress in this 
area, some key issues remain unresolved.

Many existing methods may face the prob-
lem of low accuracy in extracting informa-
tion, especially when the text contains a lot 
of noise, slang, abbreviations or ambiguous 
expressions. Understanding the semantic con-
text remains a difficult task. The ambiguity of 
words, wordplay, and anaphoric relationships 
can make it difficult to correctly extract mean-

ing from a text.
To solve these problems, work is underway 

in the field of artificial intelligence, machine 
learning and natural language processing. The 
development of deep learning methods, the 
use of contextualized representations (for ex-
ample, BERT, GPT) and the integration of se-
mantic models are designed to make automat-
ic information extraction more efficient and 
accurate.

It is possible to identify certain challenges 
when extracting aspects for the Kazakh lan-
guage:

1. The disadvantage of labeled data is that 
labeled data is needed to develop effective as-
pect extraction models, which may be limited 
for the Kazakh language.

2. Ambiguity and context – The Kazakh lan-
guage can contain ambiguous words and rich 
context, which complicates the task of correct-
ly extracting aspects.

3. Specificity of scientific style – scientific 
articles can use a specific lexical and structural 
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style that requires models to take into account 
this specificity.

Possible approaches to the solution:
1. Machine learning methods – the use of 

machine learning algorithms, such as deep 
learning models or classical methods, for train-
ing on marked-up data.

2. Using pre-trained language models – it 
is possible to use pre-trained language mod-
els adapted to the Kazakh language to improve 
results.

3. Semantic analysis – the use of semantic 
analysis methods to identify connections and 
semantic relationships between terms.

Thus, extracting aspects from scientific ar-
ticles in the Kazakh language is an interesting 
and promising task that requires innovative 
approaches and modern methods of natural 
language processing. Overcoming the chal-
lenges in this area can significantly enrich the 
information space of scientific research in the 
Kazakh language.

Lit review
There are a sufficient number of computer 

applications processing the Kazakh language, 
however, there are still enough difficulties and 
problems associated with solving computation-
al linguistics problems for the Kazakh language 
with the necessary level of text processing 
quality. The existence of such problems is as-
sociated with the complexity of the morphol-
ogy, syntax and semantics of the Kazakh lan-
guage, as well as the historically late start of 
work on the study and automation of the Ka-
zakh language. Such a formal starting point in 

the direction of structuring and computeriza-
tion of the Kazakh language can be considered 
the appearance in the mid-70s of the 20th 
century of the works of the Kazakh scientist 
K.B. Bektaev [1; 2].

Most of the current scientific research on 
automatic processing of the Kazakh language 
is aimed at automating its morphological and 
syntactic analysis [3-5], which is associated 
with the existing problems of automatic pro-
cessing of agglutinative languages. The need 
to verify existing and developing models and 
methods of grammatical analysis of the Kazakh 
language is also associated with the existence 
of a fairly large number of linguistic corpora of 
the Kazakh language, some of which are mor-
phologically annotated.

A comparative analysis of the extraction 
of aspects from scientific articles by foreign 
authors is an important stage for determin-
ing best practices and developing this field of 
research, the purpose of which is to identify 
technologies that can be most effective in spe-
cific scenarios (Table 1) [7-15].

Given the variety of languages, styles and 
topics in scientific articles, such an analysis can 
help identify universal and specific approaches 
adapted to the peculiarities of the Kazakh lan-
guage and the nature of scientific articles in 
this language (Table 2).

Combining universal and specific approach-
es makes it possible to create more accurate 
and adapted methods for effectively extracting 
aspects from scientific articles in the Kazakh 
language. Successful extraction of aspects 
from scientific articles in the Kazakh language 

Table 1 – Comparative analysis of the extraction of aspects from the texts of scientific articles 
by foreign authors

The 
highlighted 

aspect

Dayrell 
et al., 
2012 
[7]

Hanyurwimfura 
et al., 2012 [8]

Houngubo 
and 

Mercer, 
2012 [9]

Liakata 
et al., 
2012 
[10]

Ronzano 
and 

Saggion, 
2015 
[11]

Qasemi 
Zadeh and 
Schumann, 
2016 [12]

Augenstein 
et al., 2017 

[13]

He 
J. et 
al., 

2020 
[14]

Huang 
T.H.K. 
et al., 
2020 
[15]

Background
Task
Purpose
Contribution
Method 
Result
Summary
Other
Note – Compiled based on the source: [7-15]
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requires a balanced approach, including both 
universal methods that are successful in oth-
er language environments, and specific tech-
niques adapted to the specific features of the 
Kazakh language and the linguistic style of sci-
entific texts.

The main part
Extracting aspects from the texts of sci-

entific articles in Kazakh may involve sever-
al steps, including text preprocessing and the 
use of Natural Language Processing (NLP) 
methods.

According to Figure, text preprocessing and 
the use of Natural Language Processing (NLP) 
methods are important steps in the analysis of 
textual information.

Research and development in this area can 
significantly enrich the ways of analyzing sci-
entific documents in the Kazakh language and 
improve understanding of their content.

Natural language processing allows com-
puters to understand and analyze text the 
way humans do. It finds application in various 
fields such as machine learning, information 
retrieval, automatic text abstracting, automat-
ic translation and much more.

Extracting aspects from the texts of scien-
tific articles is the process of highlighting and 
analyzing the key aspects, topics and informa-
tion contained in the article (Table 3).

It should be noted that the accuracy and 
efficiency of aspect extraction depend on the 
characteristics of the text itself and the quali-
ty of the natural language processing methods 
used. You may also need a specific setting to 
work with texts in the Kazakh language. The 
application of modern methods of natural lan-
guage processing and machine learning to the 
task of extracting aspects in the Kazakh lan-
guage can contribute to the development of 
technological capabilities in this area.

Table 2 – Universal and specific approaches adapted to the peculiarities of the Kazakh 
language and the nature of scientific articles

№ Online Methods/Models Application Opportunity
Universal approaches

1 Machine learning 
methods

Application of machine learning 
algorithms such as deep learning 
models or classical methods (e.g. 
SVM, Random Forest)

Successful results in extracting 
aspects from texts

2 Pre-trained language 
models

Using pre-exposed language models 
such as BERT or GPT

Highlighting semantic connections 
and improving the understanding 
of context in scientific texts

3 Semantic analysis Application of semantic analysis 
methods

Identification of semantic relations 
between terms and concepts

Specific approaches for the Kazakh language
1 Accounting for ambiguity 

and synonyms
Development of methods capable of taking into account the ambiguity 
of words and synonyms, taking into account the specifics of the Kazakh 
language

2 Lexical and structural 
analysis

The study of specific lexical and structural features of scientific texts in the 
Kazakh language and their consideration in the extraction of aspects

3 Morphological analysis Using morphological analysis More accurate extraction of key 
terms and aspects from the text

4 Integration with 
terminology databases

Introduction of special terminological 
databases for scientific terms in the 
Kazakh language

Improved extraction accuracy

5 Taking into account the 
specifics of writing styles

Development of methods that take into account the formal and stylistic 
features of scientific texts in Kazakh

6 Contextual analysis Developing approaches that take into account contextual aspects and the 
relationship between words and expressions in a sentence.

Note – Compiled by the author
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The method of automatic extraction of 
terms from the texts of scientific articles in 
the Kazakh language proposed in this article 

is an important study, given the peculiarities 
of this language and restrictions on access to 
marked and unlabeled data. The task of ex-

Steps required to extract aspects of scientific articles for the Kazakh language
Note – Compiled by the author
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tracting terms in the Kazakh language pres-
ents additional difficulties, requiring innovative 
approaches and algorithms.

Conclusion
To extract aspects from the texts of scien-

tific articles in the Kazakh language, the de-
scribed method using the pre-trained BERT 
language model and a linear classifier seems 
to be an effective and modern approach, the 
main arguments of which are:

1. Accounting for contextual information.
Using the pre-trained BERT model allows 

you to take into account contextual dependen-
cies between words, which is important when 
working with scientific articles, where complex 
concepts and terms are often found.

2. Rich semantic representations.
The embeddings received from BERT pro-

vide rich semantic representations of tokens, 
which contributes to a more accurate ex-
traction of aspects from the text.

3. Linear classifier for accurate classifica-
tion.

Using a linear classifier after obtaining vec-
tor representations helps to determine exactly 
which aspect each token belongs to.

4. Applicability to the Kazakh language.
The BERT-based approach can be success-

fully adapted to the Kazakh language, provided 
there is a pre-trained model for this language 
or using representations trained in a similar 
language.

5. The need for careful data preprocessing.
It is important to carry out thorough pre-

processing of texts in the Kazakh language, 
including tokenization, removal of stop words, 
lemmatization and other steps to ensure 
high-quality results.

6. Evaluation of the results.
It is proposed to evaluate the results of the 

model on a test dataset to determine the ac-
curacy of aspect extraction and the overall ef-
fectiveness of the algorithm.

Taking into account these factors, the de-
scribed method may represent a promising 
solution for the task of extracting aspects from 
scientific articles in the Kazakh language.

Table 3 – The process of highlighting and analyzing the key aspects, topics and information 
contained in the article

№ Key aspects The allocation process Features

1 The subject of the 
article

Defining the main topic 
of the article

Highlighting keywords and terms that characterize the 
main idea of the article

2 The purpose and ob-
jectives of the study

The study of the formulation of the research goal, as well as the specific tasks 
assigned to the authors of the article

3 Research methods Identification of the 
research methods used

Analysis of the description of methodology, experimen-
tal procedures, statistical methods and other things

4 Results Analysis of the research results, highlighting the main conclusions, statistical 
data and important facts presented in the article

5 Discussion Identification of key aspects of the discussion, including interpretation of the 
results, discussion of methodological approaches, assessment of the reliability 
of the study and indication of further research directions

6 List of literature Can provide information about the context in which the study is being conduct-
ed and point to key sources

7 Keywords Consideration of the keywords used by the authors for a better understanding 
of the accents and research directions

8 The novelty of the 
research

Determining to what extent the research is new and what new aspects it intro-
duces into the subject area
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Андатпа. Қазақ тіліне арналған ғылыми мақалалардың мәтіндерінен аспектілерді алу та-
биғи тілді өңдеу және ақпараттық іздеу саласындағы маңызды міндет болып табылады. 
Бұл міндет мақалалардың мәтіндеріне енгізілген негізгі тақырыптар мен идеяларды ашуға 
қатысты, бұл оларды түсіну мен талдауды жеңілдетеді. Қазіргі уақытта ғылыми мақала-
лардың мәтіндерін автоматты түрде өңдеу өзектілігін арттыруда, оған терминдер шығару, 
терминдер арасындағы қатынастарды алу, автореферация және т.б. сияқты көптеген мін-
деттер кіреді, бұл жарияланған жұмыстар санының өсуіне байланысты. Қажетті ақпаратты 
іздеуде жарияланымдарды оқу және талдау уақыт пен ресурстарға байланысты барған 
сайын қымбатқа түседі. Деректер көлемінің тұрақты өсуімен ақпаратты алу жүйелерінің 
жылдамдығы мен масштабталуын қамтамасыз ету үшін өңдеудің тиімді әдістерін әзірлеу 
қажет. Жалпы әдістер белгілі бір лексикаға, сөйлем құрылымына және контекстке байла-
нысты әр түрлі пәндік салаларда әрдайым тиімді жұмыс істемеуі мүмкін. Сондықтан білім 
базаларын құру фактілерді шығарып қана қоймай, оларды құрылымдау мен байланысты-
руды қажет етеді, бірақ мәтінде нақты үлгілер немесе құрылым болмаған кезде бұл қиын 
болуы мүмкін. Аспектілерді алу қазақ тіліндегі ғылыми мақалаларды неғұрлым тиімді із-
деу, индекстеу және санаттау үшін құралдар жасауға көмектеседі, бұл әдебиеттермен 
жұмыс істеудің қолжетімділігі мен ыңғайлылығын жақсарта алады.

Кілт сөздер: құралдар, интеграция, автоматтандыру, технологиялар, экстракция әдісте-
рі.
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Аннотация. Извлечение аспектов из текстов научных статей для казахского языка пред-
ставляет собой важную задачу в области обработки естественного языка и информаци-
онного поиска. Эта задача актуальна для раскрытия ключевых тем и идей, заложенных 
в текстах статей, что может облегчить их понимание и анализ. В настоящее время всё 
большую актуальность приобретает автоматическая обработка текстов научных статей, 
которая включает в себя многие задачи, такие как извлечение терминов, извлечение 
отношений между терминами, автореферирование и др., что связано с ростом числа пу-
бликуемых работ. Чтение и анализ публикаций в поисках нужной информации становят-
ся всё более затратными по времени и ресурсам задачами. С постоянным увеличением 
объемов данных требуется разработка более эффективных методов обработки, чтобы 
обеспечить быстродействие и масштабируемость систем извлечения информации. Общие 
методы могут не всегда эффективно работать в различных предметных областях из-за 
специфической лексики, структуры предложений и контекста. Поэтому построение баз 
знаний требует не только извлечения фактов, но и их структурирования и связывания, 
однако это может быть сложно при отсутствии четких шаблонов или структуры в тексте. 
Извлечение аспектов помогает в создании инструментов для более эффективного поиска, 
индексации и категоризации научных статей на казахском языке, что может улучшить 
доступность и удобство работы с литературой.

Ключевые слова: инструменты, интеграция, автоматизация, технологии, методы извле-
чения.
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