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Abstract

The article is devoted to the study of the issues of forecasting the impact of epidemics and
epidemiological informing measures on the psychological state of society by monitoring information
events and analyzing the sociocultural background of the population. The aim of the work is to analyze
and develop methods of content analysis for a system for monitoring the psychological state of society on
information reactions on the Internet, including methods for sentiment analysis of user comments in
social networks, using an associative-ontological approach to form a sample of analyzed comments in one
thematic area. As a result of the study a monitoring system was developed, built on a microservice
architecture and including an information event monitoring server, containing a data collection platform
from the Internet, sentiment analysis linguistic services, an ElasticSearch database that stores processed
texts in an indexed and searchable form, researcher's workplace with a web interface for setting up tasks
and viewing the results of work. The system developed provides additional indicators to refine new
models for substantiating epidemiological awareness programs for the population in large metropolitan
areas connected by passenger flows of different intensity, as well as the ability to predict the impact of
epidemics and epidemiological awareness activities on the psychological state of society by monitoring

information events and analyzing the sociocultural background of the population.
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1. Introduction

During periods of mass epidemics or pandemics the monitoring of the psychological state of
society becomes of particular importance for a correct understanding of the essence of social phenomena
and the construction of adequate models of the possible development of the epidemiological situation
both in a single region and throughout the country (or the world). In the context of the global
digitalization of society, especially in megacities, where crowding is one of the potential factors for the
rapid spread of viruses, the best way to track the psychological state of society is to monitor social
networks in terms of analyzing the reactions (and comments) of users to a particular information event,
tracking profiles both individual users and various kinds of communities. Taking into account the data
obtained from such monitoring and proactive response to a changing situation based on model forecasts
makes it possible to level the consequences of epidemics for modern society. Another positive effect of
such monitoring is the possibility of early detection of new sociocultural phenomena formed under the
influence of various factors, for example, measures to counteract the spread of epidemics. There are a
fairly large number of approaches to the analysis of the psychological state of society in the context of
epidemics, for example, in (Anosov, 2021) the main milestones in the transformation of public attention,
which forms the general psychological mood of social groups, are analyzed. In (Abdullin et al., 2021;
Bessi et al., 2015; Deineka & Maksimenko, 2020; Depoux et al., 2020; Malysheva, 2020), the impact of
the infodemic on the public moods of social media users is analyzed, including using content-based
methods. analysis. An increased number of studies on the impact of the reactions of social network users
on the general psychological state of society, for example (Ahmed et al., 2020; Arkhipova et al., 2020;
Basch et al., 2020; Bazenkov & Gubanov, 2013; Dementieva et al., 2020; Martyshkin & Pashchenko,
2019; Petrov et al., 2020; Vasilkova & Legostaeva, 2020) emphasizes the relevance of the problem
described.

2. Problem Statement

The task of the study is to search for the patterns of social processes and their reflection in the
form of a reaction to information events. The study consists in processing reactions by collecting user
comments on social networks with their temporary localization, as well as quantitative indicators of
reactions to them (number of views, likes, reposts), carried out during the active phase of the pandemic in
Russia.

To solve the problem of developing a system for monitoring information events and analyzing the
sociocultural background of the Russian-speaking population, it is proposed to use a combination of data-
retrieval methods from Internet resources, sentiment analysis of Russian-language texts with methods of

an associative-ontological approach to processing data in natural language.

400


http://dx.doi.org/

https://doi.org/10.15405/epsbs.2022.08.45

Corresponding Author: Alexandra Zaytseva

Selection and peer-review under responsibility of the Organizing Committee of the conference
eISSN: 2357-1330

3. Research Questions

The article is devoted to the study of the issues of predicting the impact of epidemics and
epidemiological information measures on the psychological state of society by monitoring information
events and analyzing the sociocultural background of the population.

It is planned to answer the following questions:

= if the emotional reaction of the population depends on the types of information events;

= if the incidence curve during a pandemic correlates with the level of emotional reactions of
users;

= if the emotional state of users and, accordingly, the psychological state of society depend on

the measures introduced.
4. Purpose of the Study

The purpose of the work is to analyze and develop content analysis methods for a system for
monitoring the psychological state of society by information reactions on the Internet, including methods
for sentiment analysis of user comments in social networks, using the associative-ontological approach

when forming the analyzed sample (Kuleshov et al., 2015; Kuleshov et al., 2020).
5. Research Methods

To achieve the goal of the study an analysis was made of the existing methods of content analysis
of Russian-language texts, their advantages and disadvantages.

The following methods and services, both commercial and research, were analyzed: Brand24,
SentiStrength, the sentiment analysis component of the Analytical Courier and X-files systems, Vaal, the
sentiment analysis component of the RCO Fact Extractor system, Linis Crowd, Tweenator, Sentiment
Analysis of Tweets using Multinomial Naive Bayes.

The Brand24 software (https://www.syssoft.ru/Brand24/) is a proprietary commercial product that
enables social media monitoring, Internet monitoring, marketing and social media analysis. that allows
you to identify and analyze in real time online conversations about brands or products. For the purposes
of the study, it is unsuitable due to the impossibility of access to the source program code, as well as the
limitation of the volume of processed data. System developed by Thelwall, Buckley, Paltoglou and Cai.
SentiStrength (http://sentistrength.wlv.ac.uk/) is designed to analyze short unstructured informal texts in
English, but it can be configured to work with texts in other languages, including Russian. The result is
given as an assessment of the positive and negative components on a scale from 1 to 5 with the
corresponding sign. The algorithm is based on finding the maximum sentiment value in the text for each
scale (i.e. searching for the word with the maximum negative score and the word with the maximum
positive score). The algorithm takes into account the simplest interaction of words and idiomatic
expressions (Novikov et al., 2018). The use of the system for the analysis of Russian-language texts is
complicated by the fact that its algorithms do not take into account the specifics of the morphology of the

Russian language, and sentiment is assessed for the entire text as a whole, without highlighting subjects
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and objects of sentiment. The sentiment analysis component of the Analytical Courier and X-files systems
implements a method based on dictionaries and rules.
(https://www .tadviser.ru/index.php/Product: Analytical courier). Sentiment is assessed on a ternary scale
(positive/negative/neutral). The system does not quantify sentiment. The Vaal system
(http://www.vaal.ru/) is designed to assess the "unconscious emotional impact of the phonetic structure of
the text and individual words on the human subconscious." The operation of the system is based on
turning the text into a frequency dictionary and assigning some words to certain psycholinguistic
categories. The result of the analysis is given to the user in the form of a set of ratings for a number of
criteria related to the given text/word. The system does not analyze the semantics of the text, which leads
to a very limited applicability of the product, the use of the system in automatic mode is impossible. The
sentiment analysis component of the RCO Fact Extractor system (http://www.rco.ru/) uses a rule-based
approach, takes into account the syntactic structure of the text and the interaction of different types of
words. There is no quantitative assessment of the tone of the text.

The Sentiment Analysis of Tweets in Russian using Multinomial Naive Bayes (Smetanin, 2020)
method was chosen of all the analyzed methods for the implementation of content analysis in the system
under development. It provides the most optimal results for assessing the sentiment of short Russian-
language messages; out of 17,639,674 records (Rubtsova, 2012).

The developed monitoring system is built on a microservice architecture (Figure 1) and includes
an information event monitoring server containing a platform for collecting data from the Internet
(Kuleshov et al., 2020), linguistic services, including sentiment analysis; a database based on
ElasticSearch, which stores the processed texts in an indexed and searchable form; researcher's workplace

with a web interface for setting up tasks and viewing the results of work.
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Figure 1. The structure of the system for monitoring information events based on the analysis of
thematic channels in social networks
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6. Findings

As a result of the operation of the information events monitoring system based on the analysis of
thematic channels in social networks a corpus of comments from social network users on news events in
the official accounts @rospotrebnadzor.official, @stopcoronavirusrf for the period from March 2020 to
April 2022 was obtained.

The essence of the experiment is to collect messages (descriptions of information events), user
comments to them, as well as quantitative indicators of reactions to them (the number of views, likes,
reposts), carried out during the active phase of the pandemic in Russia from May 2020 to April 2022.
Message texts undergo technical and linguistic pre-processing and are stored in a database; for each
message and comment, sentiment analysis is performed (Smetanin, 2020) to obtain summary numerical
characteristics of the reaction to information events that day and determine the socio-cultural background
of the population.

Official channels on social networks @rospotrebnadzor.official, @stopcoronavirusrf and a number
of others serve as sources of information events and comments.

Figures 2-4 show the results of the monitoring system.

Figure 2 shows the ratio of positive and negative comments on information events on the topic of
coronavirus in a given period of time. Figure 3 shows the distribution of "likes" by information events.

Figure 4 is provided to compare the incidence statistics with the given reactions of users to events.
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Figure 2. Ratio of positive and negative comments on news events related to coronavirus
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Figure 3. Distribution of "likes" for informational events against the background of negative comments
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Figure 4. Statistics of new cases of coronavirus in Russia for the entire period of the epidemic (JHU
CSSE COVID-19 Data, 2022)

When analyzing Figures 2-4 we can say that outbursts of social reaction (both negative and
positive) occur approximately in the same periods as the outbreak of morbidity, that is, they reflect the
natural reaction of the population to information events in the space of social networks, most sharp bursts
of negative emotions correspond to days in which there was awareness of the need to comply with

sanitary standards, tightening restrictions on mass events and the use of vaccines.
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7. Conclusion

As a result of the study content analysis methods were analyzed and developed for the system for
monitoring the psychological state of society by information reactions on the Internet, including methods
for sentiment analysis of user comments in social networks, using the associative-ontological approach
when forming the analyzed sample. The structure of the system for monitoring information events based
on the analysis of thematic channels in social networks has been developed.

The experiments carried out as a result of the study using the developed monitoring system made it
possible to obtain answers to the questions posed. It was revealed that the emotional reactions of the
population and the morbidity curve during the development of epidemics are quite strongly correlated, the
strongest emotional reaction to information events associated with the measures and restrictions being
introduced was found.

The system developed provides additional indicators to refine the method and models proposed in
(Levashkin et al., 2021; Osipov et al., 2022) for substantiating epidemiological awareness programs for
the population in large metropolitan areas connected by passenger flows of different intensity, as well as
the possibility of predicting the impact of epidemics and epidemiological awareness activities on the
psychological state of society by monitoring information events and analyzing the socio-cultural

background of the population.
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