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The collection includes materials of reports of conference participants, which are
united by thematic areas of the conference.
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Materials (abstracts) are published in the author's edition. The author is responsible
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INEPEIMOBA

CpOTrOHIIIHI JHI Majo XTO 3 YKpPailHCBKUX YYEHUX Ha3Be CHOPUATIUBUMHU JUISL TOCHIIHKEHb —
BIMICHKOBHMI CTaH, OKyHallis YacTHHU Hamoi TepuTopii, HecTada ¢iHAHCYBAaHHS, PO3PHB OaraThox
HaJIarO/DKEHUX 3B'SI3KIB, Y TOMY YMCIl MDKHapoAHUX... lIpore Hayka Bce OJHO HE CTOITh Ha MiCII,
PO3BHBAETHCS, OCOOJIMBO I1I€ CTOCYETHCA TaKMX IEPEAOBUX TEXHIYHMX HaIpsAMIB, SK iH(OpMaIliiHi
TEXHOJIOT11, aBToMaTH3allisi, podbotorexnika. L{i ramy3i € OCHOBHUMH JyIsi OaraThoxX BUPOOHHUUX cdep,
CTBOPCHHS HOBUX BUPOOIB, B 3araji i TEXHIYHOTO MPOrpecy.

Huni pucranmiiinuii oOMiH iH(OpMaIi€l0 MiXK BUSHUMH — UM HE €JIMHA MOXJIHBICTH OTPUMATH
JaHl Mpo TepenoBi 17el y CBOii raiysi, Ipo HIISXH PO3BUTKY CBOI'O CEIMEHTY PUHKY, IPO MPOPHUBHI
3aJlyMH IHIITUX JOCTiTHHKIB.

HaiiGinpIe e MOXIJIMBO Tij 4ac MPOBEICHHS OHJIAWH-KOH(EpPEeHINH, KoM IXHI y4aCHUKH, HE
BUIXKDKAIOYH 31 CBOET KpaiHU Ta MicTa, OOMIHIOIOTHCS pe3yJabTaTaMu CBOiX JOCSATHEHb. Take 3HaHOMCTBO
13 Cy4aCHMM CTaHOM CIIpaB y HAyKOBIil raiy3i 103BOJIsIE 3a0IAJUTH SIK 4Yac, Tak 1 pecypcu. Tomy Tak
BOXJIMBO CHOTOAHI OpaTW ydacThb y TaKHX 3YCTpi4ax, a OpraHi3oByBaTH iX — 3aBIaHHS B3arajii
MepIIOPsTHE.

L1s 30ipka Te3 JOMOBIJeH CKIANaEThCsA 3 HAyKOBUX Ipalb, sKi Haxicnanu Ha XV Il Mixunapoany
HayKOBO-TIPAaKTUYHY KoH(pepeHiito «lHdpopmamiitHi TexHosorii ta aBromarm3aiis — 2024» BueHi 3
VYkpainu, Kazaxcrany, Kwutaro, Himeuuwmnm, ['py3ii, Bbonrapii, MonmoBu, IliBHiuHOi MakenoHii.
Kondepenuis mnpoiima 31 xoBtHa Ta 1 sucromaga 2024 poxky y OnecbkoMy HalllOHAJIbHOMY
TEXHOJIOTIYHOMY YyHiBepcuteTi (YKpaiHa), y ii poOoTi B3sia ydyacTh peKOpAHA KUIBKICTh y4acHHUKIB (86
opranizaiiii, 358 Te3 momoBinel, y HanmucaHHI SIKUX Opaiu ydacTh 542 ydacHHUKa), BiJl CTYIEHTIB O
npodecopis. Kondepenmii 3 IT ta aBromaruzarii, siki mpoBosateess B OHTY, Bce Oibliie mpUBEpTAIOTH
yBary BUEHHUX Ta BHUKJIaJadiB 3 yciei YKpaiHu, Ta i HE JuIle 3 HAlIoi KpaiHu. MOXKIIMBICTh ONEepaTUBHOI
myOutikamii pe3ynpTaTiB CBOiX JOCHIKEHb, OOMiHY JyMKaMH, HOOPO3HWIMBOI KPUTHKH POOJSATH Taki
3yCTpiul AyKe MPUBAOIUBUMH.

Y nmanomy 30ipHUKY TPEICTaBICHI BCI HAYKOBI JIOCIHIDKCHHS, PE3YJIbTaTaMH SKAX 3aXOTLTU
MOALTUTHCS y4acHUKU KoH(epeHii. HaykoBi mparii 3rpynoBaHi 3a HanpsiMKaMu poOOTH KOH(EpeHIii Ta
HaBesleHI B an(daBiTHOMY MOPSAKY TMPI3BHIN aBTOpiB. Marepianu (Te3M IOMOBIICH) IPYKYIOThCS B
aBTOPCHKIN peAaKiIii.

PREFACE

Few Ukrainian scientists would call these days favorable for research - martial law, occupation of
part of our territory, lack of funding, severance of many established connections, including international
ones... However, science still does not stand still, it is developing, especially in such advanced technical
areas , such as information technology, automation, robotics. These industries are fundamental for many
production areas, for the creation of new products, and in general for technical progress.

Currently, remote exchange of information between scientists is perhaps the only opportunity to
obtain data on advanced ideas in their industry, on ways to develop their market segment, and on the
breakthrough ideas of other researchers.

This is most possible during online conferences, when their participants, without leaving their
country and city, exchange the results of their achievements. Such familiarity with the current state of
affairs in the scientific field saves both time and resources. That’s why it’s so important to participate in
such meetings today, and organizing them is a top priority.

This collection of abstracts of reports consists of scientific papers sent to the XVII International
Scientific and Practical Conference "Information Technologies and Automation - 2024" by scientists
from Ukraine, Kazakhstan, China, Germany, Georgia, Bulgaria, Moldova, North Macedonia. The
conference was held on October 31 and November 1, 2024 at Odesa National University of Technology
(Ukraine), a record number of participants took part in its work (86 organizations, 358 abstracts of
reports, in the writing of which 542 participants took part), from students to professors. Conferences on
IT and automation, which are held at ONUT, increasingly attract the attention of scientists and teachers
from all over Ukraine, and not only from our country. The possibility of prompt publication of the results
of one's research, exchange of opinions, and friendly criticism make such meetings very attractive.

This collection presents all the scientific research, the results of which the conference participants
wanted to share. Scientific works are grouped according to the areas of work of the conference and are
listed in alphabetical order by the names of the authors. Materials (abstracts of reports) are published in
the author’s edition.
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MartemaTu4He i KOMII'IOTEpHE MOAEJTIOBAHHS CKJIAJHUX
npoiecis

UDC 334.78

DEVELOPMENT OF A MODEL FOR CLUSTERING COUNTRIES OF THE WORLD BY THE
RATE OF DEMOGRAPHIC GROWTH

Brynza N.O. (natalia.brynza@hneu.net)

Lukianchikov D.S. (Danylo.lukianchikov@hneu.net)

Simon Kuznets Kharkiv National University of Economics (Ukraine)

This paper analyses the current demographic situation among the countries of the world,
identifies, studies and reveals which parameters influence population growth. The paper considers the
existing global trends in demography, assesses the current groups of countries with common
characteristics, and identifies the similarities and differences between the groups.

At the heart of the existence of any country and social or regional associations are people and the
populations they form. This is due to the fact that such unions exist only as long as people believe in them
and support the idea of their existence.

A population is a defined set of people living in a particular regional area, such as a city, region,
country, etc. The general concept of population includes all people in its definition. That is, regardless of
their age group, gender, or any other social or cultural characteristics [1, 2]. Demography is usually
considered a part of sociology [3].

The study analysed the impact of various parameters on population dynamics, including net
migration, total population, deaths per thousand people, total number of women in the population, number
of births per thousand people, age-specific crude mortality rate, life expectancy at birth expressed in total
years, and total fertility rate expressed in number of births per woman.

Two models were used to assess the impact of parameters on population growth: a regression
analysis model and a cluster analysis model [4].

Based on this, the input data was collected, after which it was processed (removing gaps and
standardising the data) and two corresponding models were built. The regression model provided insight
into which parameters have a significant impact on population growth and which parameters should be
excluded from the study. The cluster analysis, in turn, allowed us to consider the demographic
phenomenon on the global stage with a comparison of the demographic level for each country within their
respective clusters. The cluster analysis resulted in 2 clusters. The first cluster includes 138 countries, and
the second - 65 countries. The first cluster is characterised by the fact that the countries in this group have
lower demographic indicators by their nature. On the other hand, the countries of the second cluster have
a more rapid development of their population.

The main conclusion of the study was that the assessment of the demographic situation of a country
is often erroneous, as it may not take into account certain factors that will actually have a significant
impact on the study.

These parameters were found to include the number of births per thousand people; the total fertility
rate, expressed as the number of births per woman; life expectancy at birth, expressed as the total number
of years; and net migration.

The research helps to better identify the factors of influence, which in turn increases the
understanding of the area under study and helps to make decisions more accurately. The results of the
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study provided a comprehensive answer to the question of which countries are managing their
demographic situation well and which countries are failing to do so.

Upon completion of the cluster analysis, it is necessary to correctly determine the information
provided by clustering and correctly interpret the results (Fig. 1) [4]. For this purpose, let us consider 138
elements that were included in the first cluster, as well as 65 elements that were assigned to the second
cluster based on the clustering results.

Cluster plot

cluster
1
Al2

Dim2 (24.4%)

Dim1 (70.4%)
Fig. 1. Visualisation of clusters using the K-means method.

Analysing the results, it can be firmly stated that the clusters differ significantly from each other.
Thus, the first cluster is characterised by the fact that the countries of this group have a lower number of
people per thousand births (mostly from 7 to 20 people). In addition, analysing the second indicator, it
can be found that the countries of this cluster are characterised by a low number of children born by
women during their lifetime (mostly from 1 to 2 children). The countries of this cluster also have a higher
life expectancy (approximately 70-80 years). In terms of migration, there are countries in this cluster with
indicators that reflect certain dynamics. The point is that this cluster often includes countries that either
receive a large number of migrants or, on the contrary, are actively losing a large number of people.

If we analyse the second cluster and the objects included in it in detail, we can determine that in
such countries the total birth rate per thousand people is higher (mostly 25-40 people). At the same time,
the number of children that women give birth to during their lifetime is much higher for this cluster (from
3 to 5 children). Life expectancy in these countries is about 20 years shorter than in the first cluster
(mostly 55-65 years). Another key difference between this cluster is that countries in this group are
generally not characterised by strong migration dynamics. That is, countries usually have either a positive
or negative migration situation in terms of population, but this situation is not critical and does not
determine the vector of the country's demographic situation, because such migration does not take the
country out of the so-called equilibrium or balance.

Thus, the countries of the first cluster are characterised by low values of annual population growth
in percentage terms, while the countries of the second cluster have higher values in this indicator.

However, if we pay more attention to the countries included in a particular cluster and their
characteristics, we can see that it is often difficult to predict which cluster another country may fall into.
This phenomenon is due to the fact that the level of population growth is influenced not by a single factor,
but by a combination of factors. For example, countries may have a high fertility rate, meaning a high
number of children born to a woman in a lifetime, but at the same time, they may have a low birth rate per
thousand people, low life expectancy, or a strong migration situation, meaning an outflow of population.
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Thus, the importance of developing a cluster analysis model lies in the fact that it is not always
possible to determine whether countries belong to those with a generally positive demographic situation
or those with a negative demographic situation by analysing a single parameter, such as the number of
births per woman.

An example of such countries is Kuwait, where one woman has more than 2 children born in her
lifetime, which is a satisfactory indicator for maintaining the population, but with only 4.2 million people,
the country loses about 254 thousand people annually due to the negative dynamics of the migration
situation [5]. The situation is similar in Lebanon, where there are about 5.4 million people, but due to the
migration situation, which annually brings the country about minus 115 thousand people, the country is
very actively decreasing in population, which can be seen in the overall dynamics, where 7 years ago the
country had about 6.3 million people [6]. This situation is also observed in Oman, which, although it has
a high number of children born to one woman during her lifetime, is actively striving to reduce its
population due to large emigration of approximately 164 thousand annually [7]. The most critical
situation in this category is observed in Venezuela, which loses about 525 thousand people a year due to
emigration.

The results of clustering also show the opposite situation, when a country has a very low number of
children per woman, but the country receives an annual increase in immigrants. Examples of such
countries are Australia (an increase of 117 thousand people annually due to immigration), Canada (an
increase of 195 thousand people annually due to immigration), Germany (an increase of 334 thousand
people annually due to immigration), Nepal (an increase of 306 thousand people annually due to
immigration). people annually due to immigration), Spain (an increase of 208 thousand people annually
due to immigration), the United Kingdom (an increase of 211 thousand people annually due to
immigration) and the United States of America (an increase of 675 thousand people annually due to
immigration). In the long run, this trend will help to offset the low birth rate and bring the country out of
the demographic crisis.
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