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Abstract. The amount of complicated documents and texts has increased exponentially 
in recent years, necessitating a deeper understanding of machine learning technologies in 
order to effectively identify texts in numerous applications. Text normalization is one of 
the best decisions. It is the reduction of all words of the text to the original form. This 
paper investigates a layered strategy for fixing mistakes in Kazakh language literature 
downloaded from the Internet. Because of the widespread use of social media as a source 
for linguistic study, error correction is a critical issue. The goal of this research was to 
look at the current Naive Bayes algorithm in English, as well as the normalization of 
words and sentences in natural languages, in order to create a similar algorithm for the 
Kazakh language. The method of morphology of Kazakh words and their difference from 
English was considered suitable for processing words in a dictionary. As a result of the 
normalization system, the efficiency of this method for the Kazakh language was proved.
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Аннотация. Соңғы жылдары күрделі құжаттар мен мәтіндердің саны экспо
ненциалды түрде өсті, бұл көптеген қолданбаларда мәтіндерді тиімді анықтау үшін 
машиналық оқыту технологияларын тереңірек түсінуді талап етеді. Мәтінді қалыпқа 
келтіру ― ең жақсы шешімдердің бірі. Бұл мәтіндегі барлық сөздерді бастапқы түріне 
келтіру. Бұл мақалада интернеттен жүктеп алынған қазақ тіліндегі әдебиеттердегі 
қателерді түзетудің көп деңгейлі стратегиясы қарастырылған. Әлеуметтік желілерді 
лингвистикалық зерттеулердің көзі ретінде кеңінен пайдалануына байланысты 
қателерді түзету өзекті мәселе болып табылады. Бұл зерттеудің мақсаты ағылшын 
тіліндегі қазіргі аңғал Байес алгоритмін, сонымен қатар қазақ тіліне ұқсас алгоритм 
құру үшін табиғи тілдегі сөздер мен сөйлемдерді нормалауды зерттеу болды. Бұл 
жұмыстың мақсаты ағылшын тіліндегі қолданыстағы Naive Bayes алгоритмін 
және табиғи тілдердегі сөздер мен сөйлемдерді нормалауды зерттеу, сондай-
ақ қазақ тіліне арналған ұқсас алгоритмді жасау болды. Сөздің түбірін алудың 
қолданыстағы алгоритмдері және қалыпты форманы синтездеудің мүмкін жолдары 
қарастырылады. Сөздікте сөздік өңдеуге қолайлы қазақ сөздерінің морфологиялық 
әдістемесі және олардың ағылшын тілінен айырмашылығы қарастырылады. 
Нормалау жүйесінің нәтижесінде бұл әдістің қазақ тілі үшін тиімділігі дәлелденді.

Түйін сөздер: мәтінді қалыпқа келтіру, Naïve Bayes алгоритмі, табиғи тіл, 
мәтінді өңдеу, классификатор
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Аннотация. Количество сложных документов и текстов в последние годы 
увеличилось в геометрической прогрессии, что требует более глубокого понимания 
технологий машинного обучения для эффективной идентификации текстов в 
многочисленных приложениях. Нормализация текста — одно из лучших решений. 
Это приведение всех слов текста к исходному виду. В данной статье исследуется 
многоуровневая стратегия исправления ошибок в казахскоязычной литературе, 
скачанной из Интернета. Из-за широкого использования социальных сетей в качестве 
источника для лингвистических исследований исправление ошибок является 
критической проблемой. Целью данного исследования было изучить текущий 
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алгоритм наивного Байеса на английском языке, а также нормализацию слов и 
предложений на естественных языках, чтобы создать аналогичный алгоритм для 
казахского языка. Целью данной работы было изучение существующего алгоритма 
Наивного Байеса на английском языке и нормализации слов и предложений на 
естественных языках, а также разработка аналогичного алгоритма для казахского 
языка. Рассмотрены существующие алгоритмы извлечения основы слова и 
возможные способы синтеза нормальной формы. Рассмотрен метод морфологии 
казахских слов и их отличие от английских, пригодных для обработки слов в 
словаре. В результате системы нормализации доказана эффективность данного 
метода для казахского языка.

Ключевые слова: нормализация текста, алгоритм наивного Байеса, 
естественный язык, обработка текста, классификатор

Для цитирования: А. Толегенова. Классификатор naive bayes для 
нормализации текста:  пример для казахского языка // МЕЖДУНАРОДНЫЙ 
ЖУРНАЛ ИНФОРМАЦИОННЫХ И КОММУНИКАЦИОННЫХ ТЕХНОЛОГИЙ. 
2022. Том. 3. Is. 3. Номер 11. Стр. 17–23 (на русском языке). DOI: 10.54309/
IJICT.2022.11.3.002.

Introduction
Currently, the main information in the form of a text format is constantly growing, so 

there is a variety of solutions for automated analysis, spelling processing, and analysis of the 
generation of social networks. In order to show the user information in an understandable 
language, word normalization is used. For text normalization, there are many automatic 
text processing systems designed to solve individual or a small set of tasks. In connection 
with such tasks, the most urgent request is the introduction of a suitable algorithm for the 
language to be used, since each language has its own peculiarities.

Different languages have different grammatical and orthographic features, and in this 
regard, algorithms that have been successfully performed to normalize one language may 
show certain flaws and low performance in another language. This work is devoted to 
checking, processing, and solving problems with Bayer's theory for Kazakh language 
texts. Since the processing of all words in the text to normal form greatly simplifies 
the work not only for search engines, but also for projects with automatic texting. The 
object of this study is the  process of automatic processing of texts of social networks and 
algorithms for their processing.

Currently, social networks are the main source people's information and their opinions. 
The relevance of this study is mainly related to the development of social networks, as 
they can become a source of additional data. Social networks and portals contain a lot 
of valuable material, and correctly written words will be useful in further work. To use 
sources such as social networks, special tools are required. Many people have reduced or 
modified the words that  are used in social networks, in connection with this, the database 
of Kazakh words has been replenished. For the study 50 words were entered which were 
collected during the survey.

The Bayes theorem was chosen to solve problems because the Naive Bayes 
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classifi er is one of the easiest classifi cation methods. However, it frequently performs 
more complicated algorithms. This classifi cation model is based on the concept of the 
conditional probability that document d belongs to class c. In connection with the above, 
this paper considers the Naive Bayes algorithm that has been used in many projects related 
to natural language processing, based on supervised machine learning methods.

The main goal of the study is to create and implement a Bayesian theorem-based 
algorithm for  text normalization in social networks for the Kazakh language, as well as 
to analyze the use of this  method for an existing project in English that was created for 
Kazakh , in order to demonstrate the diff erences in text normalization between the two 
languages.

During the study, research works related to agglutinative languages were considered, 
such  as "Text normalization and spelling correction in Kazakh language" by Gaukhar 
Slamova and Meruyert Mukhanova [1]. In which the morphological analysis and aspects 
of the Kazakh language were viewed, using the division of words into several groups and 
the division of the text into modules of words. Abdalhkim A.M. Damegi in his work has 
developed an application  that gives advice on correcting texts while typing texts [2]. 
This paper presents the benefi ts of using Nive Bayes theorems for the English language. 
Nazarbayev University students Zhanibek Kozhirbayev, Zhandos Yessenbayev presented 
the databases collected from the Kazakhstan segment of the Internet [3]. Here the 
methods of statistical machine translation, in which a parallel corpus was created with a 
set of aligned sentences in canonical and non-canonical forms, were applied. And for more 
comparison of English with Kazakh, the work of Ahmed Yunus and Md Masum was 
studied, in which the main task was to correct spelling. In this work, the author created a 
System that used a Naive Bayes classifi er with a Python NLTK implementation to fi nd out 
which one was  most likely to be a misword correction [4].

Experimentally, it was revealed what results the algorithm with naive bayes gives for 
both languages.

Methodology
A Naive Bayesian Classifi er (Bayesian Naive, TIS) is an example of how vector 
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There are two types of suffi  xes in the Kazakh language:
1) word-forming;
2) formative

Word-forming suffi  xes are used to form new words (the meaning of the word changes). 
For example: ән — song, ән-ші — singer; ақыл — mind, ақыл-ды — smart. Modifi ed 
suffi  xes include: derived noun suffi  xes; suffi  xes of the degree of comparison of adjectives; 
suffi  xes of ordinal names of numerals; suffi  xes of verbs forming the voice, the amplifying 
and negative types of the verb.

Table1: Testing results of Naive Bayesian Classifi er model for normalization
for Kazakh and Englsih Language

Language English Kazakh

The average number of correctly corrected words 6,2 0,35
The average number of incorrectly corrected words 5,92 0,2
The average number of unnecessary words corrected 1,3 0,05

Accuracy 95,78 99,19
Recall 61,98 81,33

Result of F1 82,4 89,38
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Using Naive Bayesian classifications has some advantages of using classifiers:
-	 A Naïve Bayesian algorithm can be implemented quickly and easily.
-	 Convergence rates will be faster than those of discriminative models.
-	 Less data is required for training.
-	 These algorithms tend to scale very well, or they scale linearly as the number of 

predictors and variables increases.
-	 It can analyze continuous and discrete data as well as make probabilistic predictions.
-	 Both binary and multiclass classification problems can be solved with the naive 

Bayesian algorithm.
These algorithms tend to scale very well, or they increase exponentially when the 

amount of input increases.
-	 It can analyze discrete and continuous data and make probabilistic predictions.
-	 In both binary and multiclass classification tasks can be solved with the Naive 

Bayesian algorithm. An approach based on Naive Bayesian classification has several 
disadvantages.

-	 A naive Bayesian classification suffers from the drawback that features tend to be 
strongly independent of one another in reality, since it is extremely unlikely to find in 
real life a collection  of characteristics that is 100 % independent.

-	Moreover, Naïve Bayesian classification cannot deal with categorical variables with 
zero frequencies. Suppose the Naïve Bayesian model is limited to assigning zero 
probability to a categorical variable that does not appear in the test data set.

-	 The obvious drawback of Naive Bayesian classification is that in real life it consists 
of traits that are highly independent of one another, since it is impossible to have a set of 
traits that are absolutely independent.

Conclusion
The outcomes of this investigation were analyzed utilizing the algorithm for both 

the English and Kazakh languages. Finally, methodologies for normalizing texts in 
social networks based on Naive Bayes were demonstrated, and a comparative analysis 
was performed. The method  was also demonstrated for text checking on the Django 
framework.

Concepts like text spelling and morphography were theoretically understood while 
creating this thesis. As a consequence of the software, we can see that when utilizing Nive 
Bayes theorems for the English language, we get better results than when using them for 
the Kazakh language.

The program was created by applying Naive Bayes system methods to various text 
analysis possibilities, and a comparison study was performed. The effects of normalization 
on the Naïve Bayes’s algorithm quality for analyzing text sentiment are demonstrated. 
The implementation can be used for correcting texts with pre-normalized content for 
future work.
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