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Abstract. Nowadays, the rapid growth of social media and online communication 
platforms has led to a significant increase in offensive and abusive comments, 
creating serious psychological, social, and security challenges. Offensive language, 
cyberbullying, and hate speech negatively affect users' mental well-being and 
may result in anxiety, depression, social isolation, and reduced quality of life. 
According to recent surveys, approximately 75% of young people in Kazakhstan 
have experienced different forms of online bullying, highlighting the urgent need 
for intelligent automated content moderation systems for the Kazakh language. 
This study proposes a deep learning framework for detecting offensive comments 
in the Kazakh language by combining a Bidirectional Long Short-Term Memory 
network with a custom Kazakh stemming algorithm and linguistic preprocessing 
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techniques. To evaluate the proposed approach, a balanced dataset consisting 
of 40,000 manually annotated Kazakh comments (20,000 offensive and 20,000 
neutral) was collected and processed using an expanding stemming dictionary. 
Experimental evaluation was performed using Accuracy, Precision, Recall, and 
F1-score metrics. Among all evaluated models, the proposed BiLSTM achieved 
the best overall performance with an Accuracy of 91.3%, Precision of 92.6%, 
Recall of 93.0%, and an F1-score of 92.7%. In contrast, the Naïve Bayes classifier 
produced the lowest performance, with an  Accuracy of 60.2%, Precision of 52.4%, 
Recall of 58.5%, and an F1-score of 64.2%, demonstrating the effectiveness 
of deep learning methods for processing morphologically rich Kazakh texts. 
The proposed framework provides an effective solution for automatic offensive 
comment detection and can be integrated into social media platforms and online 
services to support cyberbullying prevention, intelligent content moderation, and 
safer digital communication environments for Kazakh-speaking users.
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Programming Interface, social media, text, database
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Аннотация. Әлеуметтік желілер мен онлайн-коммуникация 
платформаларының қарқынды дамуы бейәдеп және қорлайтын пікірлер 
санының айтарлықтай өсуіне алып келіп, психологиялық, әлеуметтік 
және қауіпсіздікке қатысты бірқатар мәселелерді туындатуда. Бейәдеп тіл, 
кибербуллинг және өшпенділік тілі пайдаланушылардың психологиялық әл-
ауқатына кері әсер етіп, мазасыздыққа, әлеуметтік оқшаулануға және онлайн-
коммуникация сапасының төмендеуіне себеп болуы мүмкін. Зерттеуде 
қазақ тіліндегі бейәдеп пікірлерді автоматты түрде анықтауға арналған, 
екі бағытты ұзақ қысқа мерзімді жады желісін (BiLSTM), қазақ тіліне 
бейімделген стемминг алгоритмін және лингвистикалық алдын ала өңдеу 
әдістерін біріктіретін терең оқыту тәсілі ұсынылған. Зерттеу үшін қолмен 
белгіленген 40 000 қазақ тіліндегі пікірден тұратын теңгерімді деректер 
жиынтығы қалыптастырылды, оның 20 000-ы бейәдеп, 20 000-ы бейтарап 
пікірлерден тұрады. Деректер кеңейтілетін стемминг сөздігін пайдалану 
арқылы өңделді. Ұсынылған тәсіл Accuracy, Precision, Recall және F1-score 
көрсеткіштері негізінде бағаланды. Қарастырылған модельдердің ішінде 
BiLSTM ең жоғары нәтижелер көрсетті: Accuracy - 91,3%, Precision - 92,6%, 
Recall - 93,0%, F1-score - 92,7%. Ал Naïve Bayes классификаторы ең төмен 
нәтижелер көрсетті: Accuracy - 60,2%, Precision - 52,4%, Recall - 58,5%, F1-
score - 64,2%. Алынған нәтижелер морфологиялық құрылымы күрделі қазақ 
тіліндегі мәтіндерді өңдеуде терең оқыту әдістерінің тиімділігін көрсетеді. 
Ұсынылған тәсілді әлеуметтік желілер мен онлайн-сервистерге интеграциялау 
автоматты контент модерациясын жетілдіруге, кибербуллингтің алдын алуға 
және қазақтілді пайдаланушылар үшін қауіпсіз цифрлық коммуникация 
ортасын қалыптастыруға мүмкіндік береді.

Түйін сөздер: бейәдеп тілді анықтау; терең оқыту; кибербуллинг; қазақ 
тілі; әлеуметтік желілер; мәтінді жіктеу; BiLSTM
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Аннотация. Стремительное развитие социальных сетей и онлайн-
платформ привело к значительному увеличению количества оскорбительных 
и агрессивных комментариев, что формирует психологические, социальные 
и связанные с безопасностью риски. Оскорбительная лексика, кибербуллинг 
и язык ненависти могут негативно влиять на психологическое состояние 
пользователей, способствовать тревожности, социальной изоляции и 
снижению качества онлайн-коммуникации. В исследовании предложен 
подход на основе глубокого обучения для выявления оскорбительных 
комментариев на казахском языке, объединяющий двунаправленную сеть 
долгой краткосрочной памяти (BiLSTM), разработанный для казахского языка 
алгоритм стемминга и методы лингвистической предварительной обработки. 
Для экспериментальной оценки была сформирована сбалансированная 
выборка из 40 000 вручную размеченных комментариев на казахском языке, 
включающая 20 000 оскорбительных и 20 000 нейтральных комментариев. 
Обработка данных осуществлялась с применением расширяемого словаря 
стемминга. Эффективность моделей оценивалась по показателям Accuracy, 
Precision, Recall и F1-score. Наилучшие результаты показала модель 
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BiLSTM: Accuracy - 91,3%, Precision - 92,6%, Recall - 93,0%, F1-score - 92,7%. 
Наивный байесовский классификатор продемонстрировал наиболее низкие 
показатели: Accuracy - 60,2%, Precision - 52,4%, Recall - 58,5%, F1-score - 
64,2%. Полученные результаты подтверждают эффективность методов 
глубокого обучения при обработке морфологически сложных текстов 
на казахском языке. Предложенный подход может быть интегрирован в 
социальные сети и онлайн-сервисы для автоматической модерации контента, 
профилактики кибербуллинга и формирования более безопасной цифровой 
среды для казахоязычных пользователей.

Ключевые слова: выявление оскорбительной лексики; глубокое 
обучение; кибербуллинг; казахский язык; социальные сети; классификация 
текста; BiLSTM

Introduction. In 2025, 143 adolescents committed suicide, and 306 minors 
attempted suicide due to insulting or derogatory comments in online content. 
In general, 5% of adolescents have experienced the threat of using hateful 
comments online or may be exposed to online bullying 2-3 times a month or 
more. 12% of adolescents have been exposed to online bullying at least once. If 
their actions are classified as illegal, it can have negative social and professional 
consequences, including damage to their reputation, difficulties in making friends 
or securing employment (Alsubait, 2021). Statistics show that more than a third 
of those exposed to online bullying have received messages containing insults 
or discriminatory intent through private messages, 24% have seen posts about 
themselves with obvious discriminatory intent, and a third (31%) have encountered 
negative comments under their photos.

Educating people about the consequences of online bullying is one strategy to 
reduce online bullying. Educational webinars, guides and materials for educators 
and parents can help prevent online bullying from occurring (Dewani, 2021). We 
must do everything we can to create an environment where everyone treats each 
other with respect and compassion. We can make the world a better place for 
all people by creating a climate of mutual respect and a comfortable atmosphere 
(Hall, 2021). For example, according to statistics on the level of Internet use in the 
world in 2025, the state of Kazakhstan shows 15.47 million people, or 81.9% of 
the total population. Information on the Internet is available 24 hours a day, 7 days 
a week, and you cannot protect yourself from an "attack" on the Internet, because 
it can come at any time to your e-mail, mobile phone, or various personal social 
networking sites. This has a psychological impact on people, including teenagers. 
In addition, there is the possibility of being an anonymous user on the Internet, that 
is, you may not know who the "attack" is from (Arce-Ruelas, 2022). Psychologists 
say that emotional "attacks" are more likely to lead to psychological disorders than 
physical violence.

If we consider the detection of harmful information as the main task of 
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information tools, automation using machine learning methods is considered 
effective in implementing this task.

Literary review. Detecting profanity in online content and blocking it in online 
networks has been a current research topic, with many studies focusing on different 
methods and methodologies. This section briefly reviews the relevant literature and 
contextualizes current research in the broad field of profanity detection. Several 
studies have investigated the use of traditional machine learning algorithms in 
profanity detection. For example, (Ahmed, 2021) used support vector machines 
(SVMs) to classify profanity, highlighting the importance of feature engineering 
in achieving accurate results. Similarly  (Toktarova, 2024) used random forests 
to detect hate speech, demonstrating the effectiveness of ensemble methods in 
solving this complex task.

In addition, deep learning models have gained a prominent place in hate 
speech detection research. RNNs, discussed in (Al-Marghilani, 2022), were used 
to detect sequential dependencies in text data, which showed promise in detecting 
hate speech patterns. Similarly, as studied in (Theng, 2021), convolutional neural 
networks (CNN) were used to extract relevant features from text data, which 
contributed to improving the accuracy of hate speech detection. In (Sarac, 2021), 
a study introduced a self-attention mechanism into LSTM networks, which 
effectively captures the important information in the content of hate speech. As 
discussed in (Sarac, 2021), transformer models were also used for this purpose, 
taking advantage of their ability to process long-term dependencies and contextual 
information (Table 1).

Table 1 ― Analysis of scientific research works
Scientific 
research work

Language Methods used Database Evaluation

Wulczyn (2017) 
and others

English logistic regression, gradient 
boost, Deep neural networks

comments from 
Wikipedia 

Accuracy, Precision, 
Recall, F1-Score

Djuric et al. 
(2015)

English Feature-based approach
(n gram, syntactic samples)

Comments from 
social networks 

Accuracy, Precision, 
Recall, F1-Score

Fortuna and 
Nunes (2018)

Galician 
language​

Transfer Learning, Pre-
trained Embeddings

Comments from 
social networks 

Accuracy, Precision, 
Recall, F1-Score

Chen et al. 
(2018)

China BiLSTM Comments from 
social networks 

Accuracy, Precision, 
Recall, F1-Score

Nobata et al. 
(2016)

English Attention based BiLSTM 
Networks

Internet 
community

Accuracy, Precision, 
Recall, F1-Score

Hassan et al. 
(2019)

Arabic 
language

Deep learning algorithms Comments from 
social networks 

Accuracy, Precision, 
Recall, F1-Score

Imran et al. 
(2018)

Urdu 
language

Exception-based approach, 
, SVM

Comments from 
Twitter 

Accuracy, Precision, 
Recall, F1-Score

Choubey et al. 
(2019)

Hindi Deep learning algorithms Comments from 
social networks 

Accuracy, Precision, 
Recall, F1-Score

Jha et al. (2018) Bengali 
language

LSTM, Embeddings words Comments from 
social networks 

Accuracy, Precision, 
Recall, F1-Score
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In addition to studying individual machine learning algorithms, researchers 
have also investigated ensemble methods. The (Gomez, 2022) used a combination 
of several models, such as LSTM and CNN, to achieve high performance in 
hate speech detection. Such ensemble approaches demonstrate the potential 
to combine the strengths of different algorithms. Another direction of research 
was the incorporation of domain-specific knowledge and linguistic features. The 
(Salawu, 2022) integrated linguistic features into a hate speech detection model, 
which highlights the importance of linguistic context in identifying hate speech 
instances. Furthermore, (Mladenović, 2021) proposed a graph-based approach to 
detect hate speech by considering semantic relationships between words.

In addition, transfer learning has become popular in the field. The (Sangwan, 
2021) demonstrated the transferability of pre-trained models using large-scale 
language models for this purpose.

In conclusion, research in the field of hate speech detection encompasses a 
wide range of approaches. The reviewed literature highlights various strategies 
and methodologies that have been used to address the complex problem of hate 
speech detection in online environments (Toktarova, 2024). The present study 
aims to contribute to this ongoing discussion by investigating the effectiveness of 
BiLSTM networks in this important area (Yan, 2021).

Materials and methods. The proposed system consists of four modules: a web 
content collection module, a data parser module, a text corpus module for training, 
and a semantic analysis module for Kazakh-language texts.

Module 1: Web Content Collection Module. This module defines the "danger" 
criterion. One solution is to define a set of keywords. This method of identifying 
information types was used in the developed system. For this purpose, a set of 
keywords was compiled and used to analyze information on the VKontakte social 
network, using built-in methods for obtaining information from sources (API - 
Application Programming Interface) and from HTTP requests.

The web content collection module utilizes the VKontakte social network, 
which is popular in the Commonwealth of Independent States (Figure 1).

The web content collection module, in turn, consists of three separate modules:

Figure 1 ― Workflow of the proposed Kazakh text processing 
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The information collection module is responsible for receiving information 
from open sources and transmitting it for further processing. A Python framework 
was built to analyze data from the VKontakte social network. The official VK API 
(an interface that allows information to be retrieved from the vk.com database 
via HTTP requests to a dedicated server) was used. Kazakhstani profiles were 
partially analyzed, with the data stored in a Solr database (Figure 2).

Figure 2 ― Proposed Framework for VK API integration

a) The keyword search module is responsible for searching for keywords in large 
volumes of information;

b) The document ranking module is responsible for determining whether the information 
is dangerous. To rank documents by danger level, the module used a word2vec vectorizer 
and deep learning methods such as Long Short Term Memory (LSTM) and Bidirectional 
Long Short Term Memory (BiLSTM).

Module 2: Data Collection Parser Module. This module collects information from 
various sources, such as VKontakte, YouTube, Twitter, and news portals.

Figure 3 ― parsing web interface
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The figures 3 and 4 shows the main interface of the OnlineParser web 
application for automated collection of comments from social networks. The 
system consists of two main functional modules: VK Parser and YouTube Parser. 
The VK Parser module is designed to collect comments on the VK social network, 
and the YouTube Parser module is designed to automatically collect comments left 
on videos. In the upper part of the interface there is a navigation menu for going 
to the main page and the corresponding parser modules. In addition, the user can 
start the data collection process by entering a link to the desired web address. The 
collected text data is used for further processing, analysis, and use in machine 
learning models.

Figure 4 ― An inside look at each social network parser

Module 3: Text Corpus Module for Training, contains texts with obscene and 
aggressive language in the Kazakh language, collected from open sources.

To collect data on obscene and aggressive language, comments from social 
media, open internet forums, user discussions, and general conversational texts 
were used. The data corpus contains over 20,000 sentences in the Kazakh language, 
including obscene and aggressive expressions.

Module 4: Semantic Text Analysis Module for Kazakh. The Semantic Text 
Analysis Module creates a machine learning model for detecting obscene and 
aggressive language in text, as well as a deep learning model.

At the initial stage of processing, the system checks whether the incoming 
text actually contains linguistic markers that make deeper analysis meaningful. In 
practice, not every document reaches the next phase. Some fragments are filtered 
out immediately because the content is too vague, while others simply do not 
contain the semantic patterns required for further examination. We noticed during 
testing that this preliminary filtering reduces unnecessary computational load, 
although occasionally it may skip texts that later turn out to be important.

The overall process operates through a server connected to multiple electronic 
devices over a data network. First, a collection of parameters describing potentially 
harmful content is formed. These parameters are not entirely static; some of 
them are adjusted manually during the configuration stage because fixed settings 
alone were not sufficient for stable detection. At one point the model became too 
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dependent on direct keywords, which created problems when the wording was 
intentionally altered.

The machine learning algorithm is then trained using different categories of 
examples, including both acceptable and problematic textual materials. The goal 
of the training phase is not only to recognize isolated words but also to identify the 
broader type of content based on combinations of features. In this case, particular 
attention is given to extremist materials. Interestingly, the system sometimes 
identifies suspicious content even when explicit terminology is absent, simply 
because several indirect indicators appear together within the same resource.

Text itself is not the only element involved in classification. The model also 
considers additional resource characteristics such as the URL address, the title of 
the webpage, HTML structure, embedded textual fragments, and screenshots of the 
resource. Initially this seemed somewhat excessive, yet later experiments showed 
that structural and visual properties often provide signals that plain text analysis 
misses. This became especially noticeable when certain resources attempted to 
disguise or distort textual information.

Once training is completed, the prepared machine learning model is distributed 
across connected electronic devices. Each device receives an already trained 
algorithm capable of comparing extracted resource features with previously 
learned patterns. The comparison process is multidimensional rather than linear. 
Sometimes the model reacts to secondary contextual clues rather than obvious 
indicators. At first this behavior looked inconsistent, though after additional 
evaluation it became clear that such responses occasionally improve overall 
detection accuracy.

Adapting machine learning techniques to the Kazakh language introduces 
several additional complications. Kazakh linguistic structure differs from many 
widely studied languages because of its extensive morphological variation. A 
single root word may appear in numerous grammatical forms, and separating 
stems from suffixes is not always straightforward. In several test cases the system 
interpreted different grammatical versions of the same word as unrelated tokens. 
That created instability during classification and increased noise inside the dataset.

Another issue involves stop words. These words occur constantly in both 
everyday communication and thematic publications. On one hand, they rarely carry 
strong semantic meaning. On the other hand, removing them entirely sometimes 
damages contextual relationships inside the sentence. During experimentation we 
observed that excessive repetition of stop words negatively affects model training 
and leads to additional classification errors. However, aggressive elimination 
of all stop words also produced weaker results in certain situations. Because of 
this, processing Kazakh-language texts requires a more flexible and less rigid 
preprocessing strategy than we originally expected.

Statistics – these are statistical data on the text, determined by the frequency 
of occurrence of a word or symbol. This data is effective for training texts in 
classification tasks. These features (Formulas R. 1 - R. 5):
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               			      	      (1);

Feature₁ determines the ratio of the number of unique words in the text to the 
total number of words and characterizes the lexical diversity of the text.

	    		    	       (2);

Feature₂ indicates the total number of words in the text and is used as a marker 
to characterize the size of the text.

     	             		                      (3);

Feature₃ determines the total number of special characters in the text and 
characterizes the symbolic structure of the text.

	                    (4);

Feature alphabet calculates the total number of characters belonging to a given 
alphabet that occur in the text

LIWC (Linguistic Inquiry and Word Count) was used—a text analysis 
program. 

                                                         (5).

percentage of the category k; 
Fk - the number of words belonging to category k;
n - the number of all words in a text or sentence.
It calculates the extent to which various word categories are used in text and 

can process texts ranging from emails to speeches, poetry, and transcribed natural 
language in text or text formats. 

Kazakh is an agglutinative language in which a single lexical root may generate 
numerous word forms through the addition of derivational and inflectional suffixes. 
Such morphological richness increases vocabulary sparsity and negatively affects 
text classification performance if different word forms are treated as independent 
lexical units. Therefore, a custom Kazakh stemming algorithm was developed to 
normalize word forms before feature extraction.
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Figure 5 ― Architecture and Workflow of the Proposed Kazakh Stemming Algorithm

Figure 5 shows the general architecture and word processing stages of the 
proposed Kazakh Stemming algorithm. The algorithm determines the word 
stem by preprocessing the text, tokenizing it, searching the stem dictionary, and 
removing suffixes step by step. If the stem is not found in the initial dictionary, 
the system iteratively removes suffixes and searches again after each step. This 
approach allows for effective processing of the agglutinative features of the 
Kazakh language, increasing the quality of text normalization and the accuracy of 
subsequent classification models.

Results. For this purpose, statistical characteristics, parts of speech (POS part 
of speech), linguistic inquiry and word count (LIWC), and term frequency (TF-
IDF) characteristics are used.

For text classification, the following deep learning methods are used: 
convolutional neural network (CNN) and recurrent neural network (Figure 6) 
(LSTM).

Figure 6 ― Proposed model

In a neural network, the input layer, hidden layer, and output layer are known. 
Thus, the difference between the architecture of deep learning and neural networks 
lies in the specified number of hidden layers. A simple neural network has only 
one hidden layer, whereas deep learning has more than one hidden layer.

They start with a layer of input neurons, where feature vectors are input, and 
then the values ​​are passed to hidden layers.
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The output layer. With each connection, a value is passed forward, multiplied 
by the weight, and a bias is added to the value. This occurs with each connection, 
and at the end, the output layer value is obtained. The output layer consists of one 
or more output nodes. In the presented design, there is only one node, since the 
task is binary classification.

To calculate the values ​​for each output node, each input node p is multiplied 
by the weight W and a bias b is added. All of this is then summed and passed to a 
function f. This function is considered the activation function. Typically, a rectified 
linear unit (ReLU) is used for hidden layers, a sigmoid function for the output 
layer in binary classification problems, or a softmax function for the output layer 
of multi-class classification problems. In the presented design, a sigmoid function 
is used. The algorithm begins by initializing the weights with random values, and 
then they are trained using a method called backpropagation. This is accomplished 
using optimization methods (also called optimizers), such as gradient descent, to 
reduce the error between the computed and desired outputs (also called target 
outputs).

The error is determined by a loss function, the loss of which is minimized using 
the Adam optimizer, and the cross-entropy loss function.

Database. The number of hate speech user comments included in the database 
corpus is about 20,000 and the number of neutral comments is about 20,000 
sentence sequences.

The collected corpus was converted to .csv format and saved as a document. 
We divided the hate speech language corpus document into 4 columns: the ordinal 
number of comments in order, the comment itself, the clean version of the comment 
(cleaned from stop words, punctuation marks, emojis, etc.) and the class attributes 
"1/0".

Most of these stop words were taken from the nltk library. There are 300 words 
in the Kazakh language, as well as some of our own, on the topic of hate speech. 
As a result, they helped to better identify such thematic texts. Stemming removes 
unnecessary suffixes and prefixes, ultimately leading to the root. This part was 
developed using proprietary algorithms. The algorithm operates on two different 
approaches. The first is to search for unique words in the database and replace 
them in the text. If such words are not present in the database, it will be performed 
according to the rules of the Kazakh language. Stemming was written in Python 
(Figure 7). 
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Figure 7 ― Linguistic Inquiry and Word Count

This does lead to some performance issues, but this is not critical. Furthermore, 
it was compiled into three root word stems. The first is the simplest, containing 
1,000-2,000 words. The second contained 27,000 words. And the third largest, 
81,000 words. Three different stem database approaches yielded good results in 
practice.

The evaluation covers a variety of models, including conventional machine 
learning algorithms, ensemble methods, and deep learning frameworks. The goal 
is to evaluate their categorization abilities by exposing the performance variances 
attributable to their different learning mechanisms in a standardized experimental 
design. The goal of the study is to develop models that achieve high predictive 
accuracy, while ensuring reliability and robustness by systematically analyzing 
these performances across multiple evaluation metrics. 

The compares the performance indicators (Accuracy, Precision, Recall, F1-
score and AUC) of different classification models used in the cyberbullying 
detection task. (Figure 8)

Figure 8 ― Evaluation metrics chart



82

Academic Scientific Journal of Computer Science                                                     3. 2026

According to the results, the BiLSTM model achieved the highest results in 
all main metrics (Accuracy – 91.3%, Precision – 92.6%, Recall – 93.0%, F1-
score – 92.7%, AUC – 92%). While the Naïve Bayes model showed the lowest 
indicators. These results prove that deep learning models, especially the BiLSTM 
architecture, are more effective than traditional machine learning methods in 
detecting offensive comments in the Kazakh language.

When dealing with abusive language detection, the LSTM architecture turned 
out to be more flexible than many conventional classification approaches because it 
does not examine words as isolated elements only, but instead follows the sequence 
of language in a more natural way, preserving contextual relations between 
earlier and later parts of a sentence at the same time. During experimentation we 
noticed that offensive meaning is often hidden not in a single expression but in 
the interaction between phrases, tone, and surrounding context, and this is exactly 
where bidirectional processing becomes useful. The model analyzes textual 
information from both directions, which helps it capture subtle dependencies that 
simpler machine learning systems frequently ignore or misinterpret. In practice, 
some comments looked harmless when individual words were examined separately, 
although the complete sentence clearly carried aggressive intent. Another important 
point is that LSTM networks reduce dependence on manually constructed 
linguistic features, which honestly becomes a difficult and time-consuming 
process when datasets grow larger or language patterns begin changing rapidly, 
especially in online communication environments. Instead of relying entirely on 
predefined indicators, the system gradually learns internal representations directly 
from training examples, and this adaptive behavior makes the model more stable 
when users intentionally distort offensive vocabulary, replace characters, or create 
unusual sentence structures. At the same time, the model is not flawless either, 
since contextual interpretation sometimes becomes overly sensitive, but overall 
the ability to retain sequential information gives LSTM-based approaches a 
noticeable advantage in abusive language recognition tasks.

Figure 9 provides a comparative comparison of ten different algorithm models 
evaluated on four different standard performance metrics, namely accuracy, recall, 
precision, and F1-score, expressed as percentages.
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Figure 9 ― AUC ROC evaluation metric indicator

Despite the many advantages of the proposed LSTM model for detecting abusive 
language words, it is worth noting that there are some limitations to consider. 
First, although the bidirectional model captures both old and new contexts, the 
complexity of the model and the computations require a considerable amount of 
time. This can be problematic when used in applications where speed is critical. 
Second, the performance of the model is largely dependent on the quality of the 
training data, i.e., if the training data does not sufficiently represent the diversity of 
the spoken language, the model may not be able to generalize to the unseen data. 
In addition, the model output requires close attention to hyperparameters, which 
require extensive tuning to achieve high performance. Finally, although the LSTM 
model can handle long sequences of text, it may be difficult to work with very long 
texts due to its fixed-size hidden state.

Discussion. The results of the experiments show the usefulness of deep learning 
approaches for recognizing objectionable comments in the Kazakh language. 
The best performance was obtained by the BiLSTM model, with an Accuracy of 
91.3%, a Precision of 92.6%, a Recall of 93.0%, and an F1-score of 92.7%. These 
results outperformed the tested classical machine learning algorithms. The results 
show that the bidirectional contextual processing is beneficial for addressing 
the morphological complexity of the Kazakh language. The proposed stemming 
strategy is also further helpful to the text normalization process by decreasing the 
differences in the word forms. However, the success of the model is still dependent 
on the quality and diversity of the training data. Future study will focus on bigger 
Kazakh-language datasets and more powerful Transformer-based models, aiming 
for improved generalization and contextual comprehension.

Conclusion. In conclusion, although challenges and opportunities for further 
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improvement remain, the proposed LSTM model has shown significant progress 
and results in solving the problem of common language-based opinions on 
digital platforms. It has demonstrated the effectiveness of deep learning methods 
in understanding the complexity of human language by providing automated 
solutions to problems that cannot be effectively solved by traditional methods. 
This research work represents an important step towards harnessing the power 
of artificial intelligence to create secure and inclusive digital communication 
platforms. Future advances in this field are expected to not only produce reliable 
and effective models, but also provide new insights into language understanding 
and modeling in digital media.
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