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The development and implementation of an intelligent system for analyzing the
sentiment and organizing publications is a relevant and promising task. In today's world,
social networks serve as the primary means of communication, reflecting various situations
and circumstances. Each user's message within a social network carries specific semantics,
reflecting their thoughts, analysis of the relevant situation, or reactions to specific events.
Advanced algorithms and data analysis approaches [1] now enable efficient and
straightforward analysis of large volumes of textual data. This enables the determination of
the average sentiment expressed by users towards specific events and allows drawing
conclusions based on the analyzed content. Consequently, it becomes possible to understand
the attitudes of different user groups towards various types of content, offers, goods, and
market offerings. Major brands and corporations actively employ these approaches to
analyze information, determining the sentiment of user texts and dividing them, along with
the users themselves, into clusters for further analysis and engagement.

The authors in the article [2] showed the development of an intelligent vehicle sales
forecasting model using Internet public opinion and online search index data. The authors
use a dataset of monthly sales of ten major car brands in China from 2012 to 2019. The
authors use a time series model and machine learning algorithms to analyze data and
forecast future car sales. Overall, the article is well written and the methodology is well
explained. The authors provide a clear explanation of the data set and the various models
and algorithms used in the analysis. The research results show that online public opinion
and online search index data can be useful for vehicle sales forecasting, and the proposed
model performs better than traditional time series models.

Article [3] provides valuable information on using public opinion and online search
index data to predict vehicle sales. Although the study has some limitations, the results are
promising and have important implications for the automotive industry and for the use of
online data in predictive modeling. In the article [4], the authors propose a technique for
optimizing web pages and increasing their ranking in search engines based on content
analysis of keywords of web pages. The authors claim that this approach can be effective in
increasing website visibility and traffic, which in turn can contribute to online business
success. Overall, the paper provides a comprehensive overview of the proposed methodology,
including its theoretical foundations, implementation process, and evaluation results.
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The authors in [5] present some case studies to illustrate the application of the
approach, including more empirical evidence to demonstrate the effectiveness of the
methodology in improving website rankings and attracting traffic. Another shortcoming of
the article is that it focuses primarily on the technical aspects of the methodology, neglecting
other factors that can contribute to user experience. At the heart of recurrent networks is
the concept of memory cells, in which certain points of representation of data are stored.
Traditional RNNs have a drawback, which is that at a certain moment of the network's
operation, the number of data representation points can increase so much that it will be
impossible to remember new data, due to which the final results may be distorted.
Convolutional neural networks were used for the work since the amount of data was
relatively small.

Thanks to training with the teacher, two different models of user data analysis were
created, based on which the comments and posts of users were further processed, and the
features of their mental health were determined by analyzing the text's sentiment using a
convolutional neural network. The database is not created since the essence of creating an
intelligent system consists of developed algorithms for the current analysis of sentiment and
clustering of users' publications in the social network Twitter with given keywords. Figure
1 shows the degree of sentiment of the analyzed text instances, the vast majority of
publications and comments carry a neutral context.
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MNeutral: 973
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Fig. 1. General results of the analysis of the sentiment of the text

After obtaining the value of the initial sentiment, an analysis is carried out, with the
help of which we learn the degree of emotionality of the words. The analysis is somewhat
more complicated, as it contains three LSTM layers. Accordingly, each of them had to run its
activation function. All work will be performed asynchronously for greater efficiency since
we have used external resources to execute the code and wait for the result to return from
the function. Neutral text instances are depicted in purple, positive ones in orange, and
negative ones in green, clearly visible on the graph. We also see that the assessment of the
sentiment of positive comments varies in terms of values from 0.1 to 0.4, and the evaluation
of the negative distribution of numbers from 0.1 to 0.2, thus received measure of sentiment
is shown in Figure 2.

For the correct operation of the intelligent system, the clustering parameters were set,
such as model.fit - model settings, max iteration - the number of changes in the position of
the cluster center, in our case, it is 300 changes, n_init value - the value indicating how many
times clustering will occur and directly depends on the selection of cluster centers, tol or
tolerance - checking whether cluster centers move during model training, if the movement
is less than one thousandth, then clustering is completed. To determine the number of
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Fig. 2. Measure of sentiment

clusters, the "elbow" method was used, which is shown in Figure 3, according to the results,
3 clusters were chosen at the greatest decline.
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Fig. 3. The result of the "Elbow" method

Also, a three-dimensional 3D graph was created for better visualization, which is
shown in Figure 4. Based on the graph, it is possible to conclude that all selected text
instances belong to a specific cluster in three-dimensional space.
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Fig. 4. Volumetric graph of cluster distribution
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During the project, we successfully developed an intelligent system capable of
analyzing the sentiment and clustering of posts within the Twitter social network. This
system allows users to input specific parameters and keywords to retrieve relevant data for
sentiment analysis, emotional evaluation, and subsequent clustering. We outlined the
objectives of the project, emphasizing the necessity of implementing a modern LSTM neural
network and the k-means clustering algorithm to enhance system efficiency and improve
the accuracy of the final results. Additionally, we provided a detailed description of the
system's functionality, including the underlying algorithms and key functional components.
Overall, the successful implementation of this intelligent system provides users with a
powerful tool for analyzing sentiment, evaluating emotions, and clustering Twitter social
network posts. The combination of advanced neural networks and clustering algorithms
ensures enhanced system performance and accurate results, enabling valuable insights and
data utilization.
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