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ABSTRACT

The main goal of the state policy in the field of demography is to ensure the growth of
population reproduction in accordance with the country’s development strategy by
eliminating negative trends in demographic processes. Demographic processes can be
assessed by country, region and district. In this regard, demographic surveys can be conducted
at the state, regional and individual levels. The implementation of an effective demographic
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policy in the country is an integral part of the e-government system. The article is devoted to
Keywords: the analysis of demographic characteristics based on the data of social network users. The
Demography spread of the Internet and digital technologies has created new opportunities for demographic

research. To this end, the article analyzes demography as a field of multidisciplinary research
and shows the importance of data collected in social networks for demographic research. This
includes the use of data collected in the analytical systems of social networking services as a
new source of information for demographic research. The article discusses foreign experience

E-demography
Demographic characteristics
Social network analysis

Big data

Statistical methods and current scientific and practical studies in the field of electronic demography, identifies
current areas of research and analyzes their state-of-the-art. The paper explores the social

network analysis systems and their classification by characteristics.

The report also highlights other trends in the
Internet, i.e., the importance of increasing information
for the life of society, the migration of large amounts
of information to clouds, the growth of new

1. Introduction

In the modern world, the Internet has already
penetrated everyone’s daily life. It is increasingly

penetrating the spheres of activity of the state, society
and people in particular. Using the Internet is gaining
new opportunities for development of all areas of
human activity including science, education, politics,
business, production, services, etc. Probably this is the
reason why more than five billion people in the world
are the Internet users [1, 2].

The International Data Corporation (IDC)
statistics estimate the volume of digital information
in the world to be 175 zetabytes by 2025 (Figure 1).
Moreover, the number of devices connected to the
Internet in 2020 is estimated to be 50 billion [3].
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intelligent devices generating large amounts of data
without human intervention, and etc.

The global and broad proliferation of digital
technologies, i.e., the Internet, social media, mobile
phones, has created new opportunities for
demographic research. Currently, a large part of
Internet traffic refers to social networking sites.
Simultaneously, the use of social media, the Internet
and smartphones affect the people’s daily activities,
lives and demographic behavior.
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Annual Size of the Global Datasphere

175ZB

Fig. 1. Statistics on the growth of digital information in the world (https://www.idc.com)

The development of any state directly depends on
the sustainability of demographic development. At
the global and national levels, sustainable human
development, along with economic, social and
demographic development, forms a complex system
of interactions. Prospects for demographic
development are prepared in several variants based
on a number of assumptions about the future
dynamics of birth, death and population migration
characteristics. The most realistic version of the

expected reproduction from the developed
perspectives is considered to be a forecast.
Forecasting the demographic processes and

population development is an important factor in the
formation and implementation of effective socio-
economic policy of the country, and ensuring
sustainable development. Information on population,
including the population’s reproduction regime,
growth rate, age-gender composition, population
distribution throughout the country, and other
additional characteristics and features are taken into
account to forecast socio-economic development [5].

Due to the emergence of online social networking
services, SixDegrees, LiveJournal, Facebook, Google,
Twitter, MySpace, YouTube, etc. in the 1990s, the
social network data analysis became popular all
around the world. Determination of the demographic
characteristics of countries using the data collected in
the analytical systems of these projects became
possible [6].

The socialization of personal information in the
virtual environment is also related to this. Thus,
biographical facts, correspondence, diaries, photos,
videos, audio materials, travel notes and other facts
become public through the virtual space. This has
opened up unprecedented opportunities to address
previously unresolved research and business
problems due to a lack of information, as well as to
create support services and applications for social
network users. Moreover, companies and research
centers are focusing on collecting and analyzing social
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media data more.

As the population grows, so does the volume of
demographic data, and this large amount of data is a
major source for demographic research. Today, social
network data is also attracting special attention as a
new data source for demographic research. The
widespread use of the Internet and digital
technologies, especially social networking platforms,
results in the fact that the people are leaving more and
more traces in the virtual environment [7, 8].

Consequently, the impact of the Internet, social
networking services and smartphones on human life
is considered to be a new unique data source for the
study of demographic behavior. Social networking
services affect not only the landscape of the Internet,
they can also significantly change the users’ behavior.

The development of these services in terms of
content, services, accessibility, and the audience and
territory covered has led to the emergence of new
methods and tools to affect the society. They have
created new opportunities for the interaction of
people, organizations and state [9].

Being the core of e-government, e-demography
allows the study of the impact of digital technologies
on demographic behavior and the use of new data
sources of for more in-depth study of demographic
processes. E-demography is of potential importance
for all areas of population research, from social
demography to population geography. Therefore,
digital demography is capable to solve some
traditional demography problems using digital data
sources and mining methods collected in social
networking services on the Internet [4, 6, 7, 10, 11].

Given these important facts, this paper focuses on
the use of social network data for demographic study.
In this regard, the goals and objectives of
demography, research methods, the relationship with
other sciences, as well as the structural features of
social networks, the acquisition and use of data from
social networks for demographic study are studied.


https://www.idc.com/
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2. Available studies in the field of
demography

Demography as a social science has always been
in the focus of politicians, sociologists and scientists.
The object of demographic science is people and
population, and the goal is the laws of reproduction
of the population. The main field of demography
includes the processes of natural movement of
population, including birth and death processes,
marriages and divorces, family and other
demographic structures of population, identification
of trends in the number and composition of
population, the relationship of demographic
processes and structures, and the identification and
design of demographic forecasts. Moreover, the
main task of demographic research is to determine
the laws of natural movement of population [7, 12,
13]. The three main practical tasks of demography
are as follows [12-15]:

e To study the

demographic processes based on data
collection and demographic analysis

¢ To develop the demographic forecasts

e To develop the measures and methods for

trends and factors in

collecting demographic statistics

The study of scientific and practical literature in
the field of demography shows that a number of
important studies have been conducted in recent
years to identify the demographic characteristics of
population and to explore new sources of
information [4, 12, 16-20].

Various approaches to the use of digital data in
the study of demographic events are available. For
example, some studies report that the use of
Internet data to study fertility in some countries is
still in its infancy. Research in this area examines
demographic behaviors by analyzing search engine
queries and monitors them [4, 5, 15].

[7, 21] also highlight that combining traditional
data sources with the Internet search capabilities
increase the predictive performance of
demographic models. Furthermore, it is shown that
when the nature of the relationship between
searches, news, and behavior changes, it can, as a
rule, lead to erroneous estimates.

Note that ongoing studies focus on the
importance of statistical and mathematical
methods in demography [4, 5, 12, 14]. Most of the
information about the population is collected and
checked with these models, errors are identified,
standardization is carried out, and so on.

can
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[4, 5] also include search queries in web
browsers, social media data, data collected in state
registers, e-service data, feedback on government-
citizen relations, and so on. are shown as the main
sources of demographic research. The analysis of
large volumes of demographic data collected in
these sources allows for the acquisition of new
knowledge related to demographic behavior.

Demographic research based on social
networking data is currently evolving significantly
due to the proliferation and availability of various
large-scale online social networking websites.
the the
population by analyzing the digital footprints left
by Internet users on social networks. In addition, it
was possible to learn the details of health and death
through search queries, social network data or
other archived digital data [7, 9]. This shows that
social network data creates a great research
opportunity for demographic research.

As part of statistics, it is no coincidence that
demographic statistics appeared first. Most of the

Researchers analyze dynamics of

demographic data is acquired from population
statistics and medical statistics. There are many
social media outlets available in the medical
segment today. This includes social networking
platforms, blogs, microblogs, wikis, data exchange
sites, virtual reality, and more. These tools serve to
improve professional networks, develop public
health programs, and educate patients [22].

Recent studies have looked at the use of data
collected in population registers as a new source of
information for demographic surveys and statistics.
National statistical offices have implemented a
number of initiatives for the transfer of demographic
data
demographic statistics [4, 17, 23].

from population registers to conduct

3. Data sources in demographic research
and general characteristics

Sources of population data include sources of
demographic data. [12, 24, 25] distinguish
demographic data according to the following features:

e Coverage (population of the world, region,

country or its part);

e Scale or nationality (national and
international);
o Characteristics of data (number and

composition of the population during the
period of demographic events, mixed features
of demographic processes);
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e Time of reference (historical-demographic,
retrospective, current, demographic
projections);

e Method of obtaining information (official
publications, special research materials);

¢ Nature of publication (special, general type)
and etc.

Due to their completeness and reliability, the
sources of population data are classified as primary
and secondary. The main sources of demographic
data include the direct results of the processing and
comparison of the collected statistical data and the
calculation indicators obtained on their basis.
Secondary demographic data sources are the result
of author’s calculations and assessments based on
primary sources of demographic data. Thus,
primary demographic data is raw data, and
secondary data is demographic data obtained from
primary demographic data [12, 26].

The most accurate and reliable demographic data
is provided by special state statistical agencies of the
countries (in our country it is the State Statistical
Committee). In terms of varying degrees of
completeness and reliability, demographic data is
also provided from other sources: documents,
legislation, as well as information services in the
field, etc. The main sources of information on
population processes  are
population censuses, socio-economic data, as well as
data obtained from current official statistical reports.
The United Nations Demographic Yearbook is one

and demographic

of the most influential international demographic
publications [12, 15].

All types of demographic work are based on
primary demographic statistics. Processing and
analysis of primary demographic statistics provides
secondary demographic information such as, tables,
publications, monographs, articles, websites, etc. In
order to carry out various types of high-quality work
and, first of all, work in the demographic field, it is
necessary to have complete, detailed, multifaceted
and reliable information. Population data should be
systematically gathered, updated, summarized and
analyzed.

The main types of primary demographic data are
as follows [12]:

e Population census;

e  Current accounting of demographic events;

e  Special sample surveys;

¢ Population lists and registers (administrative
records).

The current population estimation is based on
the results of the last census, which annually adds
the number of births and arrivals to the region and
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subtracts the number of deaths and departures.
Based on the results of the current census, the
population is calculated and clarified for the period
after the prior census. According to the results of the
census, information tables are compiled on the
number, age, gender and ethnic composition,
literacy and education level, marital status,
households, as well as the grouping of urban and
rural settlements by population.

Many countries perform a state population
register. The practice of using them has extended with
the application of information technology and
software development. In the countries where the
population is registered, each person is given a
personal identification number (PIN) at birth or when
entering the country. All information about them is
updated here throughout their life, entered into a
centralized database.

In the absence of a unified identification system, it
is very difficult to coordinate and integrate various
registers. The current technologies allow to connect
all existing state registers in a short period of time
using only PIN. When the work on the creation and
maintenance of the population register is well
organized, there is no need for a population census.
Thus, in some countries (e.g., Finland, Denmark, the
Netherlands,
traditionally conducted, all the necessary data is
acquired through registers [12, 13].

Digitization  helps
registration, as well as access to existing data such

Sweden, etc.) the census is not

improve census and

as bibliometric databases. ~Consequently, new
sources are emerging, such as online databases that
can be used to study demographic processes. Thus,
the digitization of traditional demographic data
makes personal data about the population in
censuses and other sources accessible to other
researchers [7]. Digital demography also studies
demographic processes by analyzing digital
footprints on social networks. This allows the use
of new data sources, such as data from social
network users, for a better understanding and in-
depth study of social and demographic processes
taking place in the virtual world.

4. Data analysis, methods and
applications in social networks

Population, births and deaths, migration, age and
gender composition, national and ethnic composition,
geographical location of the population, as well as the
socio-economic situation affect the demographic
processes, and these indicators need to be taken into



Problems of Information Society, 2022, vol.13, no.2, 73-83

account in demographic research. Therefore, the data
collected in the analytical systems of social networking
services are used as a new source of information for
demographic research and statistics.

With the advent of social networking web-sites
and services, the analysis of social network data is
spreading rapidly around the world. Nowadays,
there are several online social networking surveys.
The most important of them are scientific works that
have an applied field and represent the trends in this
area. Social networks are a unique source of
information about people’s personal lives and
interests and have a strong impact on their
demographic behavior. In the study of people’s
demographic behavior, the data of social network
users are considered to be new unique sources of data
[4, 6].

Apparently, social networks available on the
Internet vary according to the purpose, location
and age of users. Simultaneously, the essence of
social networks dictates the existence of elements,
such as user pages (profiles) and links (at least
among users and often among other objects acting
as a network hub) found in all networks. Digital
footprints that people keep while using social
networks  create

new  opportunities  for

demographic research as new sources of
information. This information becomes public with
the consent of each Here,
questionnaires (user profiles) on social networks

are considered.

individual. user

As already mentioned, the information in the
questionnaire is filled in independently by the users,
voluntarily, and is placed publicly with their
consent. Thus, from a judicial point of view, an
access to this information does not differ from the
access to other information on the Internet.
Obtaining and processing this information requires
the use of certain technical tools, but it is also more
accessible than the data on mobile networks.

The available data about users varies depending
on the social networks. So that, if we consider the
services of blogs, microblogs or photo blogs as social
networks (for example, livejournal.com, twitter.com
and instagram.com), they may have a fake name in
the profile information about the user. However,
compared to them, in other social networks such as
vk.com, facebook.com and etc. user profiles contain
more information.

Users are asked to enter their names, dates of
birth and gender, as well as information about
residence, education and workplace. Filling in all
these fields is optional. However, considering that
the main purpose of a social network as a service is
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to facilitate communication and networking, it is
suitable for users to provide enough detailed
information about themselves to make it easier for
classmates, fellow students and colleagues to find
them.

Furthermore, the profile pages of social network
user pages contain personal information, as well as
information about “friends”, i.e., relationships with
other users of the social network and communities
(interest groups) of which the user is a member.
Although all this information is incomplete, it can
be quite regulated.

Administrators of social networks try not to
differentiate the organizations mentioned in the
questionnaires (for example, cities, schools,
universities) on the profiles of different users.
Nevertheless, this is not always successful. In
addition to customized profile data, user profiles also
contain unregulated user data, i.e., photos, text notes,
audio and video files, and other documents.
Unregulated data is also typical of the above-
mentioned blog services, except that this information
is practically not included in the questionnaire data.
Analysis of unregulated data is also possible (at least
theoretically), but it is much more difficult than
simple processing of questionnaire data [27].

When registering on social networks, based on
the questionnaire data, the followings are included:

¢ Last name, first name, patronymic;

e Gender;

e Date of birth;

e Country of residence;

e Place of birth;

e Marital status;

e Children;

e Education (school, university, etc.);

e Employment (workplace or

unemployment);
e Sources of income;
e Hobbies;

e Language skills, etc.

Along with the above personal information, a
user’s social network profile contains other data
that significantly complements the information
about the user’s migration and can be used to track
their movements within the country (for example,
the ability to list places where the user rests, etc.).
Data from social networks can be considered an
alternative to statistics from official sources. Table
1 compares the data from the surveys used in the
census during sociological and demographic
research with the questionnaire data from the
social networks.
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Table 1. Comparison of the survey data with the questionnaire data on social networks

Fields | In the census survey On social networks
List of people living in the house Yes No
Relationship between the landlord and . . .
the people living in the house Yes An option to mention relatives
Gender Yes Yes
Date of birth Yes Yes
Birthplace Yes Yes
Marital status Yes Yes, but the answer options differ from the

survey

Citizenship Yes No
Racial affiliation (citizenship) Yes No
Education Yes More details available
Language skills Yes Yes
Sources of income Yes No
Employment and unemployment Yes More details available
Migration Yes More details available
Number of children Yes Yes

The advantages of social network data are:

e Availability of data is not provided by
statistical services;

¢ Details, data is not initially aggregated and
can be collected in any way required;

o Retrospective, often

contain not only information about the current

status of the user, but also the biographical

information about the user, which allows to

user questionnaires

obtain information about the past.

The experience of using data from social networks
in research indicates that if the vast majority of those
studied are presented on social media, it is possible to
realize these advantages and avoid the lack of
representativeness. Therefore, for the widespread use
of data on social networks in demographic and
sociological research, it is necessary to address the
issue of developing and algorithmicizing criteria
ensuring the reliability of filling in certain fields in the
questionnaire. For example, advertising banners sent
to a user’s personal profile on Facebook are selected
based on the user’s age, income, interests, gender,
employment and leisure time. These parameters are
significant for in-depth demographic analysis.
Increasing availability of geographic information on
Internet resources has been of great benefit to
migration research [4].

When creating profiles on social networks, users
often intentionally or unintentionally do not enter
data in certain areas, or misrepresent their
biographies, interests and themselves. Moreover, on
some social networks (Twitter, YouTube), the user
profile is limited to a set of basic attributes that are not
sufficient to address many issues associated with the
individualization of results. In Internet marketing
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and recommendation systems, it is especially
important to identify the demographic attributes of
the user to purposefully promote goods and services
inuser groups with similar characteristics. In addition
to Internet services, such demographic features are
used in various areas, such as sociology, psychology,
criminology, economics, medicine, personnel
management, etc. [28].

As mentioned, the main place in demography as a
source of information occupies giant Internet projects
such as is Meta (Facebook), Google, Twitter, Yandex,
YouTube, LiveJournal, etc. Demographic indicators
can be conditionally divided into categories (gender,
nationality, race, marital status, level of education,
occupation, employment, religious and political
views, etc.) and numbers (age, income level). The
section is conditional because the values of a numeric
attribute can be adjusted to categories, and in the
future this attribute can be considered categorical.
Particularly, age indicators can be divided into
several age categories, and this division is often
applied in practice [7, 5, 29, 30].

It is possible to determine the demographic
characteristics of the country using the data
collected on Twitter using the method proposed in
[28, 31, 32]. The applied method has the following
features:

e Creating a primary database;

e Preprocessing the text;

e Describing the signs;

¢ Selecting informative features;

e Teaching;

e (lassifying.

With the exception of the first one, all steps are
performed separately for each attribute. Messages
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from social network users are an essential part of
text content on the Internet. Furthermore, in many
cases, social networks can play the role of an
unofficial mass media that can broadcast any user’s
messages about current events. Altogether, the
automatic receipt of a number of messages about
any event becomes difficult due to the following
factors [24, 25]:

e Large amount of input data;

¢ Large number of worthless messages;

o Users can describe the same event differently;

e Various events may overlap in terms of time;

¢ Difficulty in distinguishing an event and its

sub-events (for example, international
Olympiads on subject and a specific subject
within this Olympiad).

The identification of the users on various social
networks allows to get a full picture of their social
behavior on the Internet. Finding accounts belonging
to the same person on numerous social networks
allows us to get a complete social graph. This can be
beneficial in resolving issues such as information
retrieval, online recommendation
systems, etc. Since the search for user accounts on
various networks generally requires the Ilatest

information about all users of these networks, it is

advertising,

recommended to limit the search area on the
networks investigation to
neighbors of a user whose accounts are known.
Thus, the identification of wusers locally on
different social networks involves comparing user

under the nearest

accounts within the lists of contacts of any active user
on those social networks. This is especially the case
while working with user connections in social meta
services to connect news feeds in supported social
services or provide a unified messaging system. A
similar problem emerges while using the function of
automatic linking of connection from different
sources (social networks, messengers, etc.), which is
often found in modern mobile devices [28].

Analysis of the scientific and practical literature
on the subject demonstrates that to resolve the
problem of identifying different social network
users, methods have been developed to search for
different variants of virtual identities of the same
user on several social networks. The methods
applied are based on the characteristics of the
profiles of users’ virtual identities and the
similarity of their relationships with other users
[28, 31, 33].

The method suggested in [30] considers many of
the shortcomings of existing methods of user
identification, so the social connections of both
social networks studied are compared with the
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original contact lists and used in combination with
profile attribute data. Despite the attempts to
establish a unified system to ensure a single
interaction between different social platforms,
these systems are not prevalent.

Data processing on social networks also requires
the development of appropriate algorithmic and
infrastructural solutions to consider their volume. For
example, the annual report on the state of the digital
world by We Are Social and Hootsuite, Global Digital
2021, demonstrates that there are currently 4.2 billion
social media users in the world. This figure has
increased by 490 million for the last 12 months. This
means an annual increase of more than 13%. As of
October 2021, 53.6% of the world’s population are
reported to use social networks [34, 35].

The availability of large amounts of data
collected on social networks related to human
behavior and advances in the analysis of big data
sets are the main factors in the application of
computational methods to study the dynamics of
the human population [7]. Additionally, the
storage of hundreds of terabytes and exabytes of
Big data, real-time analytical processing, acquiring
useful information from them has caused serious
problems. Most of the existing algorithms that
effectively resolve existing problems are not able to
process large amounts of data in a timely manner
(at the right time). All leading field analysts try to
draw attention to the importance of the ability to
work with big data to ensure competitiveness. This
is another indication of the urgency of the problems
in the field of big data, which are defined by the
features such as greater volume, velocity and
variety. Solving the problems, such as Big data
maintenance, management, analytical processing,
security, etc.
management methods and more sophisticated
intellectual analysis tools. In this regard, there is a
need for new solutions that allow distributed
processing and storage of data without significant
loss of quality of results [36-38].

There is a necessity to develop mathematical
tools for the analysis of large amounts of
demographic data. [4, 6, 38] also propose a number
of mathematical models for solving these problems.

Web interfaces of social networks are real-time
data sources. Web interfaces are designed to view
and interact with social networking pages in a web
browser, as well as to use user data by specific
applications. Scenarios for using social network
interfaces do not involve the automatic collection of

requires novel technologies,

data by many users to build social graphs. This
causes a number of problems [5, 25]:
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¢ Data confidentiality. In general, the user data is
limited to only registered users and authorized
network members. This requires support for
emulating a user session using special
accounts;

e Partial data structuring. In many cases, social
network software interfaces have limited
functionality. This requires supporting the
retrieval of static copies of HTML pages
through the user web interface, the proper
processing of their dynamic parts, including
the execution of asynchronous queries,

obtaining the necessary information using the

appropriate algorithm or template, and
building a  structured representation
appropriate for further processing;

e Access and blocking restrictions. Service
owners often set explicit or implicit limits on
the number of requests allowed from a single
user account or IP address over a period of
time to prevent an unauthorized collection of
data and limit the load on the social network
service infrastructure. This requires support
for the dynamic circulation of the number of
sent requests, as well as the collection of user
accounts and IP addresses used to collect data.

e Volume of data. It implies the necessity for a
parallel method of data collection, as well as
the acquisition of representative selection
methods for social network users.

Despite the numerous available tools and open
databases for collecting data from social networks, the
problem of creating random social graph models and
tools with certain features for their generation is still
relevant. They must be applied to a large number of
data sets with various characteristics to reliably test
data analysis methods on social networks. For
example, search methods for user communities in
social graphs can produce significantly different
results depending on the size of the initial graph, the
average peak, clustering coefficient, and other
structural features.
required for reliable testing is not limited to the time
spent loading and processing partially structured
large volumes of data. This is also due to the difficulty
of managing the processes used to collect data sets
with certain features [25, 28].

Katnegi Mellon, Oxford, Stanford, Inria
universities, as well as LiveJournal, Meta
(Facebook), Google, Twitter, YouTube, Yahoo!,
LinkedIn and other companies are actively involved
in the study of social network data. Companies
owning online social networking services are

The collecion of real data

actively investing in the development of improved
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infrastructure and algorithmic solutions for
processing large amounts of user data. New
commercial companies are emerging and thriving,
providing access to

collecting data on social networks based on given

social media databases,

scenarios, social analytics, as well as expanding
existing platforms using social network data [28].
Experts from research centers and analytical
companies around the world use social networks
data to model social, economic, political and other
processes from the personal to the state level, to
develop mechanisms to influence these processes,
as well as to develop innovative analytical and
business applications and services. Moreover,
when working with data from social networks, the
factors such as instability in the quality of user
content, the problem of privacy of users’ personal
information during storage and processing, as well
as frequent wupdates of user and
functionality must be considered. All this requires
constant improvement of algorithms for resolving
various analytical and business problems [39-41].

models

5. Social network analysis systems

The key tasks of information and analytical
support while working with social networks in
most research are as follows [13, 18, 20, 24, 31, 38]:

e  Social networks monitoring and analysis;

e Forecasting;

e Management.

Monitoring includes obtaining and structuring
raw data. In this case, the texts in the sent messages,
contacts between users, references to external sources
are gathered. The capabilities of the system are
mainly determined by the richness of the data used
and their processing mode. Real-time monitoring
systems are more difficult to implement than the
systems using retrospective data collection.

The analysis covers numerous stages of raw
initially, the
calculation of key indicators to answer simple
“How many
Then, the

structural

data processing. For example,
quantitative questions such as
messages did user A write?”
identification of statistical
regularities in the data allows to understand the

and

essence of the studied network.

Forecasting is possible after defining a
mathematical model of the information process.
Statistical models and the models of dynamic
processes in graphs can be used here (for example, the
spread of epidemics, etc.). Management consists of
providing targeted effects on the social network to
change information processes to the required state.
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The tasks of analysis, forecasting and
management may differ depending on the problem
statement, i.e., an end user of the system. The end
users interested in the analysis, forecasting and
management of social networks are divided into
the following groups [24, 31]:

e State authorities and local self-government
bodies;

¢ Organizations of public and private sectors of
the economy;

e Commercial organizations (primarily
“pbrand”);

e Research institutions;

e Mass media;

e Authoritative structures;

¢ Society, including political parties, individuals,
etc.

Research indicates that currently the most
developed systems are social network analysis
systems for commercial organizations. In [6, 20, 32],
regardless of the end user, social network analysis
systems are classified based on several characteristics:

o Levels of social networks analysis. The systems
can perform simple monitoring, social
networks analysis, forecasting of processes in
social networks,
networks.

e Models of social networks. The systems can
implement certain structural models of social
networks (models of random graphs, non-
scale

management of social

networks, models of large-scale
networks, analysis of dynamic networks, etc.),
information distribution models (Markov
models, finite automation theory, diffusion
models of innovation), etc. [5, 11].

e Methods of data analysis. Most statistical
methods and graph theory are applied in social
network analysis systems. Methods of
semantic analysis and text tonality analysis can
also be used to classify systems.

e Objects of social networks analysis. People,
social groups, communities, organizations,
parties, countries, etc. can perform as social
objects. They are called actors or nodes of social
networks. Relationships include not only
mutual communication between the actors,
but also the exchange of various resources,
joint activities, including conflicts, and so on.
Formally, the social network is described by a
graph, the vertices of the graph are actors, and
the edge is a set of connections [6]. Systems can
focus on the analysis of sub-networks and
communities, selected users, news, opinions,
external nodes, which are mainly social
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network objects.

e Scope of information sources. The systems can
collect and analyze data from classic online
social networks (Facebook, VKontakte), blogs
(LiveJournal), microblogs (Twitter), photo and
video sharing services (YouTube, Flickr),
forums, and etc.

e The amount of data processed. Systems can be
designed for large amounts of data (Big Data
software products) [33].

The study of the characteristics of social network
analysis systems shows that the best systems for
analyzing social networks shall:

e Work in different modes (real time and
retrospective) at all analysis levels;

e Analyze the various objects of the social
network and consider all the connections
between the objects;

e Be based on mathematical models and
methods of intellectual analysis (methods of
analysis of statistics and graphs, etc.);

e Be integrated with various open-source
subsystems (social networks, blog sites, news
sources, etc.) to collect information;

e Process Big data, etc.

Currently, social networking research is increasing
significantly due to the proliferation of social
networking websites. Social networking services have
shaped a large segment of people’s lives.

6. Conclusion

The conduction of demographic research is of
the urgent issues for the management of
demographic processes and implementation of
targeted demographic policy. The use of the
Internet, social networking services, social media,
and smartphones are new unique sources of data
for the study of demographic behavior. The
analysis of large amounts of data collected in these
sources allows for demographic research and the
emergence of new ideas and knowledge related to
demographic behavior.

Knowing the characteristics of the age structure of
the population during this or that period, it is possible
to make a well-founded hypothesis about the future
trend of births and deaths, as well as other
demographic processes and reproduction of the
population as a whole. Knowing these features, it is
possible to assess the probability of a number of
problems in the economic and social spheres, to
predict the demand for this or that commodity or
service, and so on. The impact of demographic
catastrophes (such as loss of life as a result of wars)
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also affects declining birth rates and average annual
population growth, urban and rural migration, and
other demographic processes.

Thus, the analysis demonstrated that the analysis

of large amounts of data collected on social
networking services on the Internet allowed making
decisions and solving some problems of traditional
demography.
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