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Construction of the model for ab initio calculations of 
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2Fizikas institūts, Tartu universitāte 

*Corresponding author’s e-mail: agopejen@inbox.lv 

 

Abstract  

Chalcopyrites are ternary semiconductors that are used in the production of the solar cells. Within the framework of this study a model of 
the calculations of chalcopyrite materials has been developed based on CuGaS2, AgGaS2, CuGaSe2, CuInS2 chalcopyrites. The influence 
of the atomic positions of different ions inside the crystal lattice of solid solutions on structural and optical properties of chalcopyrites has 
been studied. The calculations of defects have been performed using the supercell model. The effects of the defects on the structural and 
optical properties of the chalcopyrites have been analysed. 

Keywords: density functional theory, ab initio calculations, chalcopyrite, photovoltaic materials 

 

1 Introduction 

Increasing world population and reduction of the available 
oil resources as well as increasing levels of atmospheric 
pollution lead to the development of the new ways for the 
production of sustainable energy. To overcome the possible 
energy crisis, the use of alternative energy sources is being 
extensively applied around the world. One of the possible 
and perspective pathways is the direct conversion of the 
solar energy into electricity. In addition to photovoltaic (PV) 
applications on the Earth, the solar panels are the primary 
source of electricity for the space missions. 
Chalcopyrites (CP), are ternary semiconductors with the 

general chemical formula I-III-VI2 (I=Cu, Ag, III=In, Ga, 

Al, VI=S, Se, Te, etc.) or II-IV-V2 (II=Be, Mg, Zn, Cd, 

IV=C, Si, Ge, Sn, V=N, P, As, Sb, etc.). CP possess a 

highly symmetrical crystal structure and a direct band gap 

that are preferred in solar cells (Figure 1). CP crystallize in 

the I4̅2d space group, No. 122, with four formula units in 

one unit cell and have tetragonal crystal structure. Partial 

or complete substitution of cations or anions allows fine-

tuning of the structural and physical properties of CP solid 

solutions due to the high flexibility of chemical 

composition. 

 
Figure 1. The model of chalcopyrite 

2 Computational details 

CRYSTAL17 computer code [1,2], which employs 

Gaussian-type functions centred on atomic nuclei as the 

basis sets (BS) for an expansion of the crystalline orbitals 

has been used to perform hybrid DFT calculations. The 

following BSs have been used in the calculations: Cu – 

mailto:agopejen@inbox.lv
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Cu_pob_TZVP_rev2, Ga – Ga_pob_TZVP_rev2, S - 

S_pob_TZVP_rev2, Se - Se_pob_TZVP_rev2, Ag - 

Ag_POB_TZVP_2018, In - In_POB_TZVP_2018. 
Heyd-Scuseria-Ernzerhof hybrid exchange–correlation 
functional (HSE06) [3], which uses a screened hybrid 
functional and includes the exact nonlocal Fock exchange 
has been used in the calculations. 
The calculations were performed using the exchange-

correlation hybrid HSE06 functional The Brillouin zone 

has been sampled by 8×8×8 Pack-Monkhorst net [4] 

resulting in 59 k-points in total for bulk calculations, 260 

k-points in total for ideal 2 x 2 x 1 supercell, and 868 k-

points in total for 2 x 2 x 1 supercell containing a single 

defect. 

3 Results 

The model for the first principle DFT calculations of CP 
materials has been created based on CuGaS2 and CuGaSe2. 
Series of test calculations have been performed to choose 

the most suitable exchange-correlation functionals for 

further modelling of CP materials. The values of the lattice 

constants and band gaps received using Heyd-Scuseria-

Ernzerhof hybrid exchange-correlation functional 

(HSE06) was found to be in the best agreement with 

experimental data compared with other hybrid exchange-

correlation functionals. 

The results of quantum-chemical computations for various 

chalcopyritic compounds (CuGaS2, AgGaS2, CuGaSe2, 

CuInS2) and their respective solid solutions are presented 

in this work. 

Theoretical predictions of optical properties are provided 

for these materials. Special care has been taken into 

consideration of atomic position of different ions inside the 

crystal lattice of a solid solutions and its effect on the 

resulting properties. 

Models for VCu and VGa have been constructed using a 

supercell with 2×2×1 extension. 

The model for the first principle DFT calculations of CP 

materials has been created based on CuGaS2 and CuGaSe2. 

4 Conclusions 

HSE06 hybrid exchange-correlation functional has been 
chosen for the calculations of CuGaS2 and CuGaSe2. 
Optimized lattice constants are in a good agreement with the 
experimental data. While the values of the band gaps are 
overestimated they are in qualitative agreement with 
experimental data. Substitution of Cu atom with Ag atom 
leads to the increase of the band gap, while substituting Ga 
atom with In atom leads to the decrease of the band gap, 
which is in a good agreement with the experimental data. 
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Abstract 

The author examines the global challenges and threats to human security that exist in the modern world and have a negative effect on human 
development. The main sources of threats to human security are investigated. It is determined that the basis of their occurrence is the factor of 
interaction of the physical system with the living and social ones, as well as the man with the biological sphere. The author describes such 
types of threats to human security as the COVID-19 pandemic, famine, poverty, climate change, digital technology risks, violent conflicts, 
confrontations, wars. It is pointed out that every sovereign country, regional and international alliances need to strengthen the security 
component of human protection in terms of its protection based on progressive partnership and security dialogues between all stakeholders: 
states, international organizations, business sector, civil society organizations, academics globally. Because of Russia’s unjustified aggressive 
war against Ukraine, there is a need to form a new world security system to ensure peace and protect people in the future. 

Keywords: human security, threats, sources of threats, protection of life and property, world security system, the COVID-19 pandemic. 

 

Introduction 

The modern world is full of many dangers and threats of 
various kinds that accompany people throughout their lives. 
Man-made disasters, natural disasters, epidemics, poverty, 
violent conflicts, wars cause significant economic 
downturns, destroy economic goals, worsen human 
standards of living, increase threats and dangers to their 
lives and health, encouraging people to new migrations in 
search of safer places to live and work. Everything that 
endangers human existence is a threat to its security.  

The term of human security is widely used today in the 
context of global development, because the more 
globalized the world is, the more threats and dangers 
accompany a person, hinder the development and 
realization of his/her potential.  

The 1994 Human Development Report defined human 
security as freedom from fear and freedom from want. In a 
2012 UN resolution, the term was interpreted as “the right 
of people to live in freedom and dignity, free from poverty 
and despair” and another component was added to the 
previous two – freedom from humiliation. In 2022 Special 
Report on Human Security “New Threats to Human 
Security in the Anthropocene: Demanding Greater 
Solidarity” a new approach to human security links security 
with development and protection, with the empowerment 
of individuals and societies [1].  

Throughout life, a person may encounter many dangers 
that can be a threat to his/her existence (survival), well-
being and dignity. The sources of these threats can be 
physical, living (biological sphere) and social systems (Fig. 
1). 

 

 
Figure 1. Sources of threats to human security 

Source: developed by the authors by source [2], 
The decisive factor in the emergence of threats is the 

interaction of the physical system with the living and social 
ones, as well as a person with the biological sphere.  

Today, the most common threats to human security that 
hinder opportunities for development are: 
 real health threats posed by COVID-19 because of the 

impact of the virus on mental health of people, which  
 causes a risk of increased stress level and impaired 

mental well-being. The population living in low-
income countries are especially affected by the 
pandemic. Thus, according to a McKinsey analysis, 
COVID-19 could lead to a potential 50 percent 
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increase in the prevalence of mental health disorders. 
Mental health is also a problem of diversity and 
inclusiveness. Because of the pandemic, the human 
capital development index has decreased in the world 
for the first time since 1990: from 0.737 in 2019 to 
0.724 in 2021. This could become a global problem in 
the world, creating the need for both employers and 
governments to implement and fund human capital 
conservation measures [3];  

 hunger as a global threat continues to grow due to the 
economic, social and environmental crises that are 
accumulating in the world, undermining the 
foundations of food security. Thus, according to the 
report by the United Nations Development Program 
in 2020, 800 million people in the world suffered from 
hunger; today, about 2.4 billion people suffer from 
food insecurity. This growing trend over the last two 
years (2020-2021) has been driven further by the 
COVID-19 pandemic [1];  

 the problem of poverty is exacerbated by the 
deepening of socio-economic inequality between 
countries and is manifested in the limited access of the 
poor to the main livelihood resources (education, 
health, nutrition, work), which causes many social 
problems, high unemployment rate, especially among 
young people, rising crime, violence, discrimination); 

 climate change because of frequent natural disasters 
also continues to threaten human life. Thus, there is a 
potential threat of increasing mortality caused by 
complex pollution-related diseases. Up to 40 million 
people could die from mitigating greenhouse gas 
emissions by the end of the century. 

 digital technology risks can be considered from the 
standpoint of impact on people’s health, their lives 
and well-being. Thus, the deepening of computer 
addiction, especially among young people, as a 
pathological addiction, forms a process of addiction 
and is a prerequisite for unstable psyche, deteriorating 
health, reduced cognitive abilities, provokes addictive 
behavior (bad habits), which limits the potential of 
people. . On the other hand, the rapid pace of digital 
expansion is accompanied by new threats that could 
exacerbate current problems, such as inequality and 
violent conflict. Along with the digital shifts in the 
productive sector of the economy, accelerated by the 
pandemic, there has been a rapid increase in 
cybercrime with projected annual costs of $ 6 trillion 
by the end of 2021, creating new risks and dangers for 
people [1]; 

 existing conflicts, confrontations, wars, violent crimes, 
gender inequality, weak system of protection of life 
and property from the side of human rights and 
freedoms by international security institutions 
endowed with the responsibilities of international 
guarantors of their provision are the causes of 

underutilization of their own labor potential 
intensification. It results in forced migration of the 
population, forms disparities in the international 
movement  

 of human capital, limits and hinders personal and 
professional development. Various forms of violent 
conflicts are spreading, affecting a significant number 
of people. Thus, according to [1], today 
approximately 1.2 billion people in the world live in 
conflict-affected areas, 560 million of them outside 
stable conditions. Today, more than ever, the threat to 
the lives of civilians in democracies is growing 
because of aggressive hostilities on their territory. An 
example is Ukraine, which is currently facing military 
aggression by Russia, whose bullets and missiles are 
killing civilians in Ukrainian cities and towns, 
including women and children, destroying domestic 
critical infrastructure and social facilities in violation 
of all norms and rules of international law. Russia, 
which is still a member of the UN Security Council !!! 
and the OSCE, a leading partner in peace and security 
in Eastern Europe in the Global Partnership for the 
Prevention of Armed Conflict, publicly demonstrates 
contempt for all international institutions for peace 
and security in the world; grossly violates the UN 
Charter, all its obligations commitments signed 
within the OSCE and the UN norms of international 
law, international humanitarian law and human rights, 
undermined its obligations as a guarantor of the 
territorial integrity and security of Ukraine. It is a real 
threat to security and peace not only for Ukraine and 
European countries, but also for millions of people 
around the world. 

Conclusions 

That is why the progressive world must unite and 
consolidate joint efforts to review outdated approaches to 
the global security system, develop effective measures to 
prevent the manifestation of confrontation, and violation of 
the international law on peace and security in the regions 
and the world. It is necessary to intensify the security 
dialogue and strengthen cooperation between all 
stakeholders to ensure and guarantee peace and security in 
the world. In addition, each sovereign country must review 
the overall security component of its economy and people, 
develop new security concepts for the protection of life and 
property of its citizens to ensure their physical protection 
and provide opportunities for human development within 
the overall national security system. Reducing threats to 
human security is the responsibility and obligation of the 
governments of each country, regional and global alliances, 
which work to maintain and ensure world peace and 
security. 

References 

 New Threats to Human Security in the Anthropocene: Demanding 

Greater Solidarity. Special Report 2022. URL: 

https://hs.hdr.undp.org/pdf/srhs2022.pdf  

 Tanaka, Akihiko Human Security: A stronger framework for a more 

secure future. URL: https://hdr.undp.org/en/content/human-security-

stronger-framework-more-secure-future  

 

 

 Jeffrey Pfeffer, Leanne Williams Mental health in the workplace: 

The coming revolution. URL: 

https://www.mckinsey.com/industries/healthcare-systems-and-

services/our-insights/mental-health-in-the-workplace-the-coming-

revolution



The 20th INTERNATIONAL SCIENTIFIC CONFERENCE 

INFORMATION TECHNOLOGIES AND MANAGEMENT 2022  

April 21-22, 2022, ISMA University of Applied Science, Riga, Latvia  S Miscenko 

75 
BE01  Development Of Business Administration Decision Making 
  And Innovative Education 

Sustainable Restaurant Business: Study of the Models 
Implementation. 

Stanislavs Miscenko 
ISMA University of Applied Sciences, Latvia 

Corresponding author’s e-mail: stanislavs.miscenko@isma.lv 

 

Abstract 

Contemporary models of organisation in restaurant business pay more and more attention to the issue of sustainable development. 
Nevertheless, restaurant business, mainly represented by small and medium size enterprises, very seldom pays attention to systems of 
sustainable development which are research based. The present paper aims at conducting a research, based on scientific methodology. 
Another aim of the paper is to analyse factors, which support sustainable development in restaurant business. 

Keywords: sustainability, green restaurant, result, smart innovations, motivation, opportunity, preference 

 

1 Introduction 

This research aims at introducing principles of sustainable 
development in restaurant business by applying tests and 
analysis of complex models and additional contexts which 
shape the way how sustainable development can be 
achieved.  

The author of the research undertook the analysis of both 
positive and negative scenarios for fostering sustainable 
development in the business field in question.  The issue has 
been analysed from the point of view of entrepreneurs and 
their clients, who are directly involved into the process of 
sustainable development. Various obstacles on the way of 
implementing the sustainable development and the issues of 
competitiveness which could develop out of the new 
approach, as well as issues of intensifying output and 
income have been taken into consideration. Research 
conducted earlier on the issue have clearly proven a positive 
effect on the issues of environment protection, efficiency of 
business, on issues of cost, safety and future development. 
Nevertheless, a sort of anxiety and scepticism create 
obstacles and hinder obvious advantages. The author 
analyses possible scenarios of achieving the goal and shows 
various examples of how the ideas of sustainable 
development are possible in the catering industry in Latvia. 

2 General 

Contemporary restaurant business develops in the frame of 
growing uncertainty, dynamic environment and is forced to 
rapidly change its strategies of development. [11]. 

The research carried out by the Global Resources 
Institute in twelve countries showed that each euro invested 
into the system of sustainable development will return about 
eight euros as profit to the companies which were ready to 
invest and will positively affect their business, strengthen 
competitiveness and become another important indicator to 
satisfy their clients [1].   

Sustainable development surrounds our clients not only 
in restaurant business, but also in everyday life, at work etc. 
As of February 1st, 2022 the deposit service of packaging 
was introduced in Latvia. This will affect the way of 
thinking towards mainstreaming sustainable development, 
by implementing money issues into sustainable economy. 
Those clients, who participate in depositing will not only 
gain money, but will also actively participate in the global 
campaign of «zero waste» and will choose more sustainable 
restaurants thus developing the new direction of business [1, 
2].   

The system consisting of supplier, restaurant and clients’ 
needs to be reshaped in its form and content. Many 
questions arise in this field. Are local suppliers capable of 
providing all the restaurants need in sufficient amounts? Can 
other suppliers make advantage of the shortest distance to a 
certain restaurant? Can they provide products which will be 
in high demand by using less package, fuel and at the same 
time to ensure the organic products are available? After all, 
we can often see the entire geography of the world in a 
single document that comes with fruits and vegetables (and 
not just in this category of products). Can a certain restaurant 
allow itself to buy organic goods? As a negative example 
the story of an egg with number 3 on it, meaning the lowest 
category, being preferred over a bio-egg (numbered zero) 
can be mentioned. And this is despite the fact that many 
restaurants and clients are well aware of the meanings of 
numbers on eggs. Are clients ready to pay more for an 
ecodish or a drink? Many still give preference to lower price 
over quality, despite large scale studies on how quality of 
food affects our health [10].  This should surprise no one. 
Study results and the personal experience of the author of 
this paper show that small and medium size restaurant 
business are limited in their opportunities to follow the 
principles of sustainable development. Many businessmen 
are more interested in the price of the products and the menu 
is being calculated as the summary of all costs. The market 
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dictates its own rules. Salaries are getting higher, delivery 
costs too. So are utilities and rent costs [7].  Another issue is 
lack of management knowledge. Lack of planning strategies 
and shortage of finances are among obstacles on the way to 
sustainable development [8].   

Smart technologies are closely linked to the sustainable 
development of restaurant business. The author identified 
experience based smart system of flexible intellectual 
manufacturing, which takes into account technical expertise 
of the staff for modernisation and quick accountancy, for 
implementing smart tools for certain elements of the process 
[11]. Certain problems of supply networks, as well as 
allocation and storage of products should be mentioned. The 
author considers the main problem to be unstable 
connection between production and storage, including the 
issue of goods of a certain season [4]. Sustainable 
development in the restaurant business is “efficient method 
of production, using processes and systems, which do not 
harm the environment, keep the non-renewable energies and 
resources, are safe for the staff, communities and consumers 
and do not endanger the needs of future generations” [5]. 
Smart production is an approach, based on usage of 
technologies which apply modern tools for monitoring of 
the production. The major aim of the smart production is to 
identify modes of automatisation and to use data analysis for 
higher efficiency of production [6].  In addition to that, 
modern technologies should not be left aside, artificial 
intellect and cloud data storage in the classical ABC analysis 
can help improving the whole monitoring of the process of 
production. The author has previously suggested in his 
research that the system of Modern Management Methods 
in the Restaurant Business: Holographic Model of the 
Enterprise Structure may lead to improvement of 
implementation of sustainable development in food industry. 
The Holographic Model, when based on smart technologies, 
can be developed successfully and create a stable financial 
basis for a business. The implementation of a model of 
sustainable development can foster new profits. [11]. 

3 Conclusions 
To sum up, the author would like to suggest some practical 

tool-kits which can be implemented right now and which 
take into consideration principles of sustainable 
development.  

A system of certificates for restaurant business can be 
applied, based on the example of hotels certificates in the 
Netherlands, so-called Green Key-certified. This system 
would observe principles of sustainable development. 

Such system would stimulate the owners to speed up the 
implementation of the system of «zero waste». One may be 
sure, that most advanced of the businesses in the field 
actively support the shift to more sustainable business.   

A website zerowastelatvia.lv can be developed. It would 
be accessible by everyone who would be eager to support 
the idea. The website can publish a manifesto of restaurant 
owners in Latvia to tackle the issue of waste and help joining 
the «zero waste» principle.  

Life cycle assessment (LCA), which states criteria for 
the impact on environment can be implemented as well. The 
author suggests that this methodology can be applied when 
environmental scores of a dish takes place, although not all 
the dishes and not every single restaurant can be evaluated 
according to this model.  Still environmental scores of 
certain ingredients can be produced [9]. Results of such 
analysis can be applied in marketing strategies.  

It would be useful to conduct such studies, which would 
reflect upon the latest developments in the area of 
sustainable development in restaurant business. Pupils and 
students can get involved into such studies, becoming 
supporters of ideas of sustainable development. Latest 
academic literature and developments should find their 
place on the bookshelves of libraries, as this supports the 
mainstreaming of sustainable development. There are many 
studies, dedicated to the sustainability of products in general, 
but there are almost no studies on how these products are 
used in restaurant business [3].   

The author hopes that studies and analysis he has 
conducted in the field of sustainable development would get 
more actors involved and interested in studying factors of 
sustainability which would thus positively affect the 
catering industry. 
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Abstract 

The relevance of this study is that Knowledge of the effects of overlapping new projects on an entire activity, allows to improve the 
management system within a specially designed methodology.  Such methodology, focused on tracking multiuser loyalty, provides 
monitoring of the set goal on the basis of justified-assigned norms. As a result, the implementation of activities that contribute to the value 
of the system has an impact on the accumulation of new knowledge of the organization's maintenance 
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1 Introduction 

Considering that numerous suggestions for improving the 
business is contrary to the prevailing view of the 
invariability of the principles of management systems, the 
research problem was expressed in the following 
formulation: "It is impossible to conduct effective 
improvement of the organization in terms of recognizing the 
system theory outdating".  

2 An Approach 

The object of the study is the set of means of examination. 
Such means are described from the imposition of the new 
project on the full activities reasonably carried out over the 
whole distance of the final goal. The aim of the study is to 
develop a full-scale procedure of renewal of the 
organization, providing reliable evidence of the 
effectiveness of its activities in the long term. In accordance 
with the goal, the following objectives were formulated: 
1. Conducting a current analysis of the position of the 

organization under study, taking into account the 
identification of the influence group of critical 
attributes in the context of the removal of illusions of 
self-confidence. 

2. Choosing the option of introducing new proposals not 
for the purpose of maintaining functioning, but to 
improve performance.  

3. Implementation of a medium-term scenario of system 
loyalty transformation as part of corrective actions to 
eliminate deviations. 

4. Development of guidelines for system operation in the 
special conditions of overcoming the negative impact 
of large-scale circumstances. 

3 Conclusions 

As practical results, it should be noted that the activities 
aimed at identifying deviations that cause a decrease in 
efficiency, forms the basis for the development of new 
proposals to improve the management system. The novelty 
of the research lies in the fact that the development of multi-
user loyalty system contributes to the accumulation of new 
knowledge about sustainable functioning in conditions of 
constant renewal. The transformations carried out in the 
course of updating the management system are carried out 
with the management principles unchanged, which creates 
an objective prerequisite for sustainable growth of the 
organization. Such growth is studied from the position of 
means of measurement of multiuser loyalty. 
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Abstract 

The article analyzes the expression of business models complementarity and factors that determine it in inbound tourism. Article presents 
the results of empirical research, by revealing the characteristics of complementarity, characteristics of identification and determining 
factors in the inbound tourism. The obtained results of the qualitative research allowed to supplement and partially check the theoretical 
presumptions that were set in the article, formulate the conclusions of the research, and provide the further research directions. 

Keywords: business model, complementarity, inbound tourism. 

 

1. Introduction and research methodology 

The research that would reveal the essence of the 
complementarity and the factors that determine it in the 
tourism business through the systemic approach, is missed. 
The research that would examine the factors that determine 
the business model complementarity, identify the nature, 
intensity, orientation, and identification, is missed. 
Therefore, it is intended in the article to research the 
aforementioned problematic aspects systemically, by 
employing theoretical approaches of business model, 
connection between organisations and complementarity [1], 

[2], [3], [4]. 
Object of the scientific research – business model 

complementarity and the factors that determine it in inbound 
tourism.  

Research objective – to determine the complementarity 
of business models and the factors that determine it in the 
inbound tourism. 

Research is based on the methodological approach of the 
qualitative research using semi structured interview method. 
Research subjects (experts) were selected according to two 
criteria: documentary and self-evaluation of the expert [5], 

[6].  The obtained research data were analysed and compared 
in line with the quasistatic and model approaches. Research 
data was presented in accordance with the linear-analytical 
method. 

2. Analysis of survey results 

Complementary business models create complex adaptive 
business system due to the interaction of their similarities 
and differences, and form a distinctive configuration for the 
generating of the social and economic value.  

Certain properties are characteristic to the business 
model complementarity in the context of strategic choices 
(nature, orientation and intensity) and the characteristics of 

identification. Business model complementarity is affected 
by the changes of external environment – external factors, 
as well as by the internal environments of the organisation – 
internal factors. 

The research of traits and identification properties of the 
business model complementarity in inbound tourism 
companies showed that intensity of business model 
complementarity most strongly manifested between the 
following units of analysis: essential partnerships, value 
proposition, distribution/accessibility, consumer segment 
and the analysis of resources and abilities.  

The research of the factors that determine the 
complementarity in inbound tourism company business 
models showed that the groups of internal factors determine 
the complementarity of business models more strongly than 
groups of external factors. 

Conclusions 

1. Complementarity is a result of an interaction of 
homogeneous or heterogeneous units or their elements, 
when mutual relations of individual units or their evolution 
creates higher value than their individual functioning. 
Bidirectional orientation (symmetrical interaction) is 
characteristic to complementarity, but the intensity of 
orientation depends on the importance to the certain side. 
Complementary business models create complex adaptive 
business system due to the interaction of their similarities 
and differences, and form a distinctive configuration for the 
generating of the social and economic value. 

2. The research of traits and identification properties of 
the business model complementarity in inbound tourism 
companies showed that: 
 intensity of business model complementarity can be 

classified as average; 
 business model complementarity is more intensive, 

when the same strategic choices are dominating: 
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 the nature of business model complementarity is 
"accumulative" due to the similarities of the 
dominating elements and the strategic choice 
compatibility in the business model; 

 the following business model complementarity 
identification characteristics presented themselves: 
increased number of consumers, quicker decision-
making speed and higher competence, as well as 
increased economy of activity.  

3. The research of the factors that determine the 
complementarity in inbound tourism company business 
models showed that the groups of internal factors determine 
the complementarity of business models more strongly than 
groups of external factors. The following groups of internal 
factors are active and determine business model 
complementarity: financial factors, creation of high added 
value, effective use of resources; human factors, 

improvement of competences; management factors; 
physical-technological factors; organisational culture 
factors. Factors that did not manifest in the aforementioned 
groups: financial risk reduction, financial efficiency of the 
activity, economies of scale, human resource acquisition 
and maintenance, development of a new activity, structure 
of organisation management, duration of organisation 
activity, adherence to the behavioural norms, size and status 
of the organisation. The following groups of external factors 
are active and determining business model complementarity: 
technological factors, socio-cultural factors, economic. The 
following factors of the aforementioned groups did not 
manifest: technological changes in the industry, general 
development of ICT, changes of consumer community, 
changes of cultural environment and resources, market 
growth rates, and fiscal policy of the country. 
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Abstract  

A significant number of market participants can act as a securities trustee, but each of them has a restriction on working with certain types 
of assets or property. Banks occupy a special place in the system of trustees. 
The current trend and innovative element in the development of the trust management and custody services market is the management of 
cryptocurrency wallets. Crypto asset management is a fairly new service in custody management. 
In the presented article, the author analyzes the participants in these relations, and also identifies the main problems in the provision of a 
new service. 

Keywords: trust manager, trust management market, crypto asset management, innovations, legal package of regulatory acts 

 

1 Introduction 

Determination of the essence and characteristics of trust 
management, the practice of its implementation requires the 
identification of the main participants and elements of this 
process. It is worth identifying the main subjects and objects 
that do not change depending on the characteristics of the 
country's economic activity: 
 the founder of the management 
 asset manager 
 the beneficiary 

First of all, the functions of the manager are 
implemented through: 

 identification of risks of investment activity and 
their assessment, impact on financial instruments 
selected for capital; 

 expansion of the investment portfolio and its 
diversification; 

 relative independence of decision-making on 
relative capital in trust; 

 systematic and regular decision-making in the 
process of capital management; 

 the manager acts for a certain fee or commission 
specified in the contract. 

Thus, we can note that a significant number of market 
participants can act as a trustee, but each of them has a 
restriction for working with certain types of assets or 
property. Banks in the system of trustees occupy a special 
place, since, on the one hand, they have a more reliable 
organizational form in the eyes of the population, on the 
other hand, they are rather limited in the types and number 
of trust management operations, which is regulated by the 
general legislation on banking and the specifics of the work 
itself. 

The current trend and innovative element in the 
development of the trust management and custody services 
market is the management of cryptocurrency wallets. It 
should be noted that this service is formed not only in 
relation to cryptocurrencies, but also to other values, 
however, it is the management of cryptoassets that is a fairly 
new service in custody management. 

This innovative form of trust management is formed as 

a result of changes in the rules for the functioning of the 
financial market as a whole, the emergence of 
cryptocurrency as a separate structural element. As a result, 
using a separate wallet for cryptocurrencies is justified, 
since the wallet is a digital storage (MyEtherWallet, 
Electrum, MyCrypto, Bitcoin.com, BTC.com, Jaxx, 
Coinomi, Atomic Wallet and others). 

The development of managed crypto wallets is a 
consequence of the development of the cryptocurrency 
market itself. In general, as a result of research, it was 
determined that 0.3% of the world currency is crypto money 
and, according to forecasts, the growth of the total mass of 
cryptocurrency in general and among bank deposits will be 
observed at an average annual level of more than 32% by 
2024. However, now only 9% of the total investment is in 
crypto money. 

In developed countries, custody services are a separate 
market. At the same time, developing countries have not yet 
developed a legal package of regulatory acts and this market 
is outside the scope of government regulation. This allows 
for a wider set of tools, but also means a lower level of client 
protection. 

Overview 

This paper discusses the issues of trust management of 
securities: 
 trustees, 
 cryptocurrency as an innovative form of trust 

management, 
 problems of legal regulation in the field of trust 

management of crypto wallets 

Decision 

In general, such trends are supported by other global banks 
as well. American banks are also joining this initiative, 
which became especially active after the permission of the 
United States Foreign Exchange Office (OCC) to store and 
manage client's virtual assets. However, it should be noted 
that the management of cryptocurrencies is still at the stage 
of formation of regulatory and regulatory support and 
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causes a lot of disputes and misunderstandings in both legal 
and economic aspects. 

Conclusion 

In general, we can note that the subject-object structure of 
the market for financial services and trust management 
services may differ depending on the history and practice of 

its implementation in the economic relations of a particular 
country, within which both the structure of market 
participants and their rights, and the main objects can be 
determined. In general, we can note that the management of 
crypto wallets is a new direction in the development of the 
T&CS market, has great prospects and requires the 
development of a regulatory framework on the scale of the 
market. 
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Abstract 

Applicability of cluster embedding method with non-orthogonal wave functions for theoretical study of processes in nanodevices is studied. 
We demonstrate that our cluster embedding method is compatible with quantum transport theory based on time-dependent DFT. We 
conclude that quantum transport theory methods may be applied if we use one-electron approaches both with orthogonal and non-
orthogonal wave functions. Possibilities to generalise quantum transport theory methods on the case of temperature-dependent electron 
transitions and theoretical modelling of temperature-dependent processes in nanodevices are discussed. 

Keywords: embedded molecular cluster model, non-orthogonal wave functions, quantum transport theory, current in nanodevices 

 

1 Introduction 

When we theoretically describe nanodevice we have to treat 
the whole quantum system as two subsystems: small finite 
fragment of the system containing nanodevice (cluster) and 
the rest of the system containing electrodes. Problem 
"cluster in the field of the rest of system" is successfully 
solved in the frameworks of embedded molecular cluster 
(EMC) model with orthogonal wave functions. We have 
modified EMC model treating cluster embedding problem 
in the frameworks of one-electron approximation with non-
orthogonal wave functions. We have proposed new cluster 
embedding scheme based on this approach [1].  

Our present aim is further development of cluster 
embedding method with non-orthogonal wave functions for 
quantum-chemical modelling of processes in nanodevices. 
We study possibilities to combine our cluster embedding 
method with quantum transport theory approaches. Our 
goals are calculation scheme for theoretical treatment of 
processes in nanosystems and calculation of electric current 
in nanodevices.  

2 Cluster embedding equations 

Our cluster embedding scheme [1] is based on Hartree-
Fock (HF) method. In the last years HF one-electron 
equations are rarely used. Calculations usually are carried 
out in the frameworks of density functional theory (DFT) 
with one-electron Kohn-Sham equations. Besides that, for 
theoretical modeling of nanodevices we are planning to 
apply quantum transport theory based on DFT. Therefore, 
we should find cluster embedding equations our variation 
procedure gives when we use DFT Kohn-Sham approach.  

Total energy of many-electron system described by non-
orthogonal one-electron wave functions on the both HF and 
DFT Kohn-Sham levels may be written in the same way. 

Varying expression for the total energy and analyzing our 
variation procedure we demonstrate [2] that our cluster 
embedding method based on HF calculation scheme is 
compatible with DFT Kohn-Sham calculation scheme. 
Cluster embedding equations remain the same if instead of 
Fock operator we use Kohn-Sham Hamiltonian. Therefore, 
there exists possibility to use quantum transport theory 
based on time-dependent DFT (TDDFT) and our cluster 
model (with non-orthogonal one-electron wave functions). 
We came to conclusion that our embedding scheme may be 
combined with TDDFT if electron transitions are described 
correctly: occupied and vacant cluster states are localized in 
the cluster region in the same manner. Our initial embedding 
equations [1] are established to give localized in the cluster 
region occupied states while vacant ones are delocalized [3]. 
To get occupied and vacant states of the same localization 
degree, we have modified [3] our initial cluster embedding 
equations. 

3 Quantum transport theory and cluster model  

One of the approaches for calculation of electrical properties 
of nanodevices is quantum transport theory method 
developed by Gross with co-workers [4]. We study 
possibility to combine our cluster approach with approach 
of Gross et al. Method of Gross implies that wave functions 
of nanodevice central part are orthogonal to the wave 
functions of the electrodes. We show [2] that approach for 
electric current calculation developed for orthogonal wave 
functions may be applied for non-orthogonal wave functions 
if we transform initial equations assuming that overlaps 
between wave functions are small (S2<<S). Using this 
assumption we may combine our cluster embedding method 
with approach of Gross et al. and calculate electric 
parameters of nanodevices. 

We conclude [2] that our cluster embedding method is 
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compatible with electric current calculation method based 
on TDDFT [4]. Using our cluster embedding method and 
combining it with electric current calculation methods based 
on TDDFT we propose calculation scheme for electric 
parameters of nanodevices. 

4 Conclusions 

We demonstrate that our cluster embedding method is 
compatible with DFT Kohn-Sham method. We conclude 
that our embedding scheme may be combined with TDDFT. 
It means that we can use electric current calculation method 
based on TDDFT and obtain electric parameters of 
nanodevices from the first principles. We use TDDFT based 
quantum transport theory method of Gross et al [4] and 
propose approach for calculation of electric parameters of 
nanodevices. Consideration of calculation procedures and 
derivation of corresponding formulas leads us to the 
following conclusions. 

Quantum transport theory methods for electric current 

calculation may be applied if we deal with one-electron 
approaches. In this case we can easily construct one-electron 
density and get continuity equation for electric current.  

To treat processes in nanodevices, we should consider 
temperature-dependent electron transitions. In the 
frameworks of one-electron approach we can define 
temperature-dependent occupation numbers for vacant and 
occupied one-electron states. One-electron density may be 
constructed and continuity equation for electric current may 
be obtained using these occupation numbers.  

Situation is more complicated if we want to overcome 
limitations of one-electron approximation using approaches 
like configuration interaction (CI) or perturbation theory 
(PT) methods. Our cluster embedding scheme is compatible 
with PT or CI methods because occupied and vacant cluster 
states are localized in the cluster region in the same manner. 
One-electron density may be constructed for these methods, 
too. But possibility to get continuity equation and 
expression for electric current in general form requires 
further study. 
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Abstract 

An approach is proposed that makes it possible to calculate the limits of process knowledge based on well-defined standards without 
reference to tolerances. As a result, the spread of false knowledge is suppressed by preventing the organization from falling into an 
unnatural state, in which destructive forces, such as mismatch and complacency, experiencing external influences, progress dramatically. 

Keywords: procedure, search, potential, path, transformation, problem, user. 

 

1 Introduction 

The study is devoted to developing unique professional 
qualities that ensure timely identification of a weak link in 
the organization and remove the negative consequences that 
pose a threat to the organization. The fact is that the absence 
of established norms for recognizing violations contradicts 
the reliability of confirming the loss of quality during the 
transition of the system to an unstable state. 

2 Chain of Knowledge Processing 

The study's challenge lies in the formulation: "It is 
impossible to carry out a steady movement, without 
bifurcation of progress between the two vices over the entire 
distance without confirming the reliability of the results of 
the proposed corrective measures." This formulation makes 
it possible to describe the object of research, the 
construction of which is carried out based on measures to 
correct the control system. Such actions allow eliminating 
the source of destruction by controlling the crisis from the 
beginning and along the entire length of the path before and 
after clarifying the organization’s boundaries being in an 
unstable state. 

3 Beyond System 

The study's objective is to develop a full-scale procedure for 
assessing the organization's position in the system of given 
coordinates. For achieving the goal, it will be necessary to 

conduct an ongoing analysis that will allow the process to 
fix violations and prevent the spread of negative knowledge 
about them. After that, it is essential to choose an option to 
improve the organization by corrective measures to get out 
of an unstable state. The chosen way will allow 
implementing the medium-term scenario for the 
development of the organization by utilizing cost 
management under the conditions of objectively specified 
standards. In the course of execution and completion, there 
is a development of a method of control of technique of the 
management in the conditions of the crisis on all life cycle 
of the organization. 

4 Conclusions 

Practical results of consideration in searching for 
opportunities for hasty implementation make it possible to 
accompany the control system in a working state and, if 
necessary, bring the organization out of an unstable state, 
returning it to a given state route. These sensors allow you 
to identify diagnoses in discussing the goals of the newly 
updated conference. 

The novelty of research leads to systems for setting 
objectively specified standards, including concepts. Within 
the framework of this system, the reasons for the increased 
interest of participants in an objective assessment of the 
assessment of public opinion, the evaluation of value 
propositions for getting out of an unstable state, and 
collecting funds to identify not getting into crises are 
revealed. 
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Abstract  

Three diarylfluorene derivatives with phenyl, biphenyl, and naphthyl fragments (which can form amorphous layers with glass transition 
temperatures of 31–74 C) were analysed by means of quantum chemistry methods. Simulations of diarylfluorene compounds in the 
framework of the molecular charge redistribution processes allows concluding that a partially broken -conjugated system of the core is 
related to the rotation motion of substituents which effectively modified the -conjugated properties of fluorene core. 

Keywords: diarylfluorene; OLED; spectroscopic properties; quantum chemistry simulations. 

 

1 Introduction 

Electroactive photostable molecular compounds with high 
quantum yield play an important role in manufacturing of 
different devices: contemporary solid-state lighting as well 
as digital displays. Organic light-emitting diodes (OLEDs) 
represent a technical solution where the film of organic 
compound emits the light stream, where stream parameters 
depend on the current between electrodes [1]. The 
development of such devices requires extremally stable core 
molecular material with well-defined -conjugated 
properties. Fluorene derivatives (core) belong to class of 
stable dyes, where additional substituents to core could be 
useful for managing the donor/acceptor properties [2,3]. 

DEF
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Figure 1 Projections of DEF-Ph conformer with optimized geometry. 

Simulations using B3LYP/6-31G(d) method with solvent impact 

(chloroform) in the framework of PCM. 

This work is devoted to systematic analysis of the 
influence of core substituents on optical and electro-
luminescent properties related to the molecular charge 
redistribution processes. 

 
 

2 Object of quantum chemistry simulation  

Three most promised fluorene derivatives – 2,7-diaryl-9,9-
diethylfluorenes (DEF-Ar), where Ar represents phenyl 
(Ph), biphenyl (BPh), and naphthyl (Naph), substituents, 
were investigated by means of quantum chemistry 
simulations.  Molecular geometry optimization of DEF-Ph, 
DEF-BPh and DEF-Naph molecular structures was 
provided using Gaussian16 package [4] by means of 
exchange-correlation functional B3LYP and 6-31G(d) basis 
set including polarization functions. The Polarizable 
Continuum Model (PCM) was used for evaluation of the 
solvent environment (in that case chloroform). Electronic 
excitation energies, oscillator strengths and corresponding 
HOMO-LUMO electronic charge distributions were 
obtained by means of semiempirical TD-DFT method for 
singlet transitions only. Fig 1 represents two projections of 
DEF-Ph conformer with optimized geometry. First problem 
of simulation is related with the big number of possible 
conformers due to rotational moieties of substituents (four 
conformers of DEF-Ph and DEF-BPh and sixteen of DEF-
Naph), where changes of fragment-to-core dihedral angle 
p1, p2 takes place. Fig 2 represents the three-dimensional 
distribution of total energy E of DEF-Naph on two reaction 
coordinates: p1 and p2.  
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Figure 2 Distribution of total energy E of DEF-Naph on two reaction 

coordinates: p1 (dihedral angle of the left naphthyl fragment on core) and 

p2 (dihedral angle of the right naphthyl fragment on core). Energy (in 

colours) is presented in interval [0.0; 0.1] eV to cover the value of 3kT (for 

room temperature T= 300 K, kT=0.03 eV) 

Second problem is related to the molecular charge 
redistribution in core-substituent system, when substituents 
could play the role of significant key. Parameters of 
simulated electronic excitations of DEF-Ar compounds are 
presented in Table 1. Fig 3 represents molecular charge 
distributions at HOMO and LUMO for pure Franck-Condon 
transition. 

Discussion 

All “spectroscopic” transitions S0S1 (which are allowed 
in all three structures, oscillator strength >1, see Table 1) are 
of HOMOLUMO type and dominate in all cases. 

 DEF-

Ph  

DEF

-BPh   

DEF-

Naph  

Transition energy, S0S1, eV (nm)  

 

Oscillator strength for S0S1  
Potential barrier at ground state S0, eV  

Potential barrier at excited state S1, eV 

Dihedral angle M at the ground state 
energy minimum, deg  

Dihedral angle M at the lowest excited 

state energy minimum, deg 

3.71 

(334) 
1.45 

0.12 

0.43 
40 

 

20 

3.44 

(361) 
2.20 

0.12 

0.46 
40 

 

20 

3.56 

(346) 
1.10 

0.05 

0.31 
50 

 

40 

Table 1. Parameters of simulated electronic excitations of DEF-Ar 

compounds. Simulations using semiempirical TD-DFT 

(singlets) method with solvent impact (chloroform) in the 

framework of PCM. 

 
Figure 3 Molecular charge distributions at HOMO and LUMO in X0Y 

projection for pure Franck-Condon transition at minimum of ground state 

energy distribution: M =40 deg for DEF-Ph and DEF-BPh and M 

=50 deg for DEF-Naph. Simulations using semiempirical TD (singlets) 

method with solvent impact (chloroform) in the framework of PCM. 

Bathochromic shift for DEF-BPh, DEF-Naph (in 
comparison with DEF-Ph) might be explained by the 
presence of two rings in different orientations (increasing of 
-conjugated system in core-substituents system). 
Transition S0S1 could be estimated as partially or fully 
allowed, and most probable conformations occur, when 
dihedral fragment-to-core angle  is presented in interval 
40-50 deg. High energetic barrier (>5 eV) at ground state for 
DEF-Naph could be explained by steric effects [5]. 

Conclusion 

 
According to DFT simulations, partially broken the -
conjugated system of the core is related to the rotation 
motion of substituents. Fixing of molecule in the space (by 
placing into matrix or in amorphous film) allows avoiding 
the termination of chaotic fragment orientation. Planarity of 
whole molecular system allows the effective charge 
redistribution by excitation, unfortunately, rotation of 
fragments complicates this process. According to that, 1-
naphthyl- substituent (for DEF-Naph) could be titled as the 
most effective substituent for modification of -conjugated 
properties of core [6]. 
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Abstract  

In the abstracts, an analysis of modern indicators of the effectiveness of the agricultural enterprise was carried out. Theoretical approaches 
to modern indicators of the effectiveness of the agricultural enterprise are considered. The methodologies for increasing the efficiency of 
the enterprise are analyzed. problems of determining the efficiency of the agricultural enterprise. 
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1 Introduction 

This paper discusses the advantages, disadvantages and 
conclusions on the following issues: 
 Theoretical approaches to modern indicators of the 

effectiveness of the agricultural enterprise. 
 Analysis of methodologies for improving the 

efficiency of the enterprise. 
 Systematization of the necessary indicators of the 

effectiveness of the agricultural enterprise 
The object of this article is the Ukrainian agricultural 

market. The subject of the research is modern indicators of 
the efficiency of the agricultural enterprise.Objectives of the 
article:Study theoretical approaches to performance 
indicators of an agricultural enterprise.Identify the main 
problems to determine the effectiveness of the agricultural 
enterprise. 

Overview 

Analyzing theoretical approaches to the concept of the 
efficiency of an enterprise, one can come to the conclusion 
that there are no ideal methods and approaches to assessing 
the effectiveness of agricultural activities[1]. The 
development of methods for evaluating efficiency occurs in 
parallel with the evolution of forms of organization of 
production, changes in views on the content and value of its 
results[2].In the context of the need to ensure sustainable 
economic development of enterprises, taking into account 
the influence of external and internal effects, fundamentally 
new requirements are needed for methods for studying the 
effectiveness of activities[3].  

Despite the availability of proven methods for 
researching an agricultural enterprise, in particular, in the 
scientific developments of Lebedev K.A., Pogrischuk B.V. 
and other scientists., have not yet found the final recognition 
of the systemic, integrated, dynamic and functional 
approaches, since, in the studies, a number of qualitative 
characteristics are left out of consideration, such as: overall 
efficiency and effectiveness at different stages and 
components, compliance of the means used with the set 
goals and etc[4]. 

The methodology for researching the organizational and 
economic mechanism of managing an agrarian enterprise in 
modern conditions should cover research methods based on 

a dialectical-hierarchical approach to a complex economic 
system that is characterized by movement, development and 
contradiction. 

This approach will allow to take into account the impact 
of changes and development of the external and internal 
environment on the effectiveness of management, the 
totality of elements of the management system, the specifics 
and relationships, which will allow them to be synthesized 
and explore the activities of the agricultural enterprise as a 
whole[3]. 

In addition, when studying the management efficiency 
of an agricultural enterprise, one should take into account 
the hierarchical structure of the management mechanism, 
which implies the need to take into account differences in 
goals, objectives, interests, and, accordingly, the 
effectiveness of manage ment objects at different levels[2]. 

Decision 

Without denying the objectivity, usefulness and information 
content of all the proposed methods for assessing the 
effectiveness of the management activities of an agricultural 
enterprise, we note the lack of an approach that allows us to 
assess the effectiveness of management as a whole, 
comprehensively and systematically. At the same time, it is 
extremely important to present an accurate and adequate 
definition of the management goal. Only such an approach 
will allow you to choose the right method / tool that will 
determine the degree of achievement of your goals [4]. 

The system of indicators proposed for assessing the 
effectiveness of the management of an agricultural 
enterprise at the meso- and macro levels is presented in 
Table 1. 

Table 1. Indicators of the effectiveness of the management of an 

agricultural enterprise 

Indicators Content 

Technological 

efficiency 
indicator 

Characterizes the degree of compliance of the 

material and technical base of the enterprise 
with the current stage of scientific and 

technological progress 

Functional 

efficiency 
indicator 

It is characterized by the degree of 

satisfaction of the needs of the population and 
all elements of the structure of the enterprise 

to fulfill their functional purpose. 
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Economic 
efficiency 

indicator 

It is determined by the effectiveness of costs 
at all stages of the movement of products; 

calculated as the ratio of the profit of 

individual business entities to the amount of 
own capital 

Social 

performance 
indicator 

It is characterized by the degree of 

satisfaction of the needs of hired personnel at 
the enterprise, consumers of products, the 

level of socio-economic development of rural 

areas. 

Environmental 
performance 

indicator 

Characterizes compliance with environmental 
standards, the state of the environment as a 

result of the implementation of environmental 

measures and environmental programs 

Logistics 

performance 

indicator 

Characterizes the capacity, cost and quality of 

the national transport network to meet the 

needs of the industry and export products. 

Indicator of 
foreign economic 

efficiency 

It is determined by the proximity of export 
and global suppliers, the balanced 

development of the industry, which 

determines import dependence on foreign 
manufacturers. 

Conclusion 

Given the diversified structure of an agricultural enterprise, 
the presence of both agricultural and processing, industrial 
and transport subcomplexes in its composition, it is 
advisable to use a differentiated approach to assessing the 
effectiveness of management activities of all structures, 
because each industry has its own characteristics associated 
with the specifics of the activity. 
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Abstract  

The COVID-19 pandemic has fundamentally changed how people perceive the world. The current socio-epidemiological crisis has 
actualized the role of digital technologies in these changes. In conditions of isolation, the status of digital spaces has switched from 
convenient to necessary, because they have become not only the main way to access information and services, but also one of the few 
vectors of economic, educational and leisure activities, as well as social interaction. More clearly than any event before, the COVID-19 
pandemic has shown the importance of civil communities. The flexibility and network structure of civil society engaged in the charitable 
sector, and the absence of bureaucratic barriers have brought non-profit organizations to a new level of development. Charitable 
foundations have banded together and self-organized to provide vulnerable populations with the health care they need. Going online has 
become a must for many of them, and it has been difficult to understand what activities can and cannot be done online, and how to bridge 
the gap between active users and those with less technological skills. 

Keywords: charity, digital charity, non-profit organization 

 

1 Introduction 

There are still few scientific works aimed at studying the 
digitalization of activities and the impact of IT technologies 
on the activities of NPOs during the COVID-19 pandemic 
in the world scientific discourse. In general, one can note the 
understanding of the impact of technology on social 
structures, including volunteerism, as a two-way process. 
The ambivalent nature of digitalization during the pandemic 
is associated both with supporting functions in the activities 
of non-profit structures, and with an even greater increase in 
digital divides, especially among vulnerable segments of the 
population.  

This category includes families in which children with 
special needs are brought up. Most of the work is aimed at 
analyzing the causes of digital divides among vulnerable 
segments of the population (Van Lancker, Parolin, 2020; 
Wang, Tang, 2020). For example, the pandemic has greatly 
reduced visits to families with children with disabilities by 
volunteers and social workers in order to minimize social 
contacts and the risk of infection, which has led to an 
increase in social isolationism and deprivation of these 
populations, who use digital technologies to a small extent.  

At the same time, the difficulties of digital philanthropy 
associated with recruiting new members, the lengthy 
process of their involvement and retention are noted. 
Technological innovations and digitalization have 
accelerated and expanded the scope and scale of the 
response during the pandemic, redistributed responsibility 
between aid agents, which has allowed researchers to 
rethink the institutional mechanisms of the influence of 
volunteers on the charitable process.  

They also noted the “touchless” nature of assistance for 
vulnerable groups and families with children with 

disabilities, and the possibility of scaling it from the local to 
the national level. First of all, we will single out activities 
related to the organization of online volunteer campaigns 
through social media and crowdsourcing platforms for the 
purchase of food products for different categories of the 
population, in particular those who are at risk for morbidity. 

The practice of introducing digital technologies is fair 
for the philanthropy sector in the global space. Based on the 
Charity Digital Skills Report, 83% of charities have adapted 
their services, pivoting to remote service delivery, 
responding in an agile way and developing digital skills and 
capabilities as a result. But the flip side of this is that 
digitally excluded service users are now even more isolated 
and excluded, and this is a key concern for charities: over 
half (52%) are worried about excluding some people or 
groups, and 27% say they need more support around digital 
inclusion. 

COVID-19 innovation is 83% of the charities had started 
offering online services. The key findings shown in Figure 
1. 

 
Figure 1 Key findings of pandemic restrictions 

In addition, assistance and mutual assistance during the 
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COVID-19 pandemic is more often presented in various 
hybrid forms of associations — organized and spontaneous 
volunteer groups, self-organizing communities, business 
communities, government agencies that use crowdsourcing 
methods and mobile applications to provide assistance, 
track the spread of the virus and etc. It is in such forms of 
"collective hybridity" at the intersections of volunteering, 
new technologies, social innovations that scientists see new 
theoretical frameworks and analytical opportunities for 
studying civil society using the example of charitable 
activities. 

Overview 

Due to the lack of a comprehensive analytical model for 
analyzing the collective digital practices of charity in the 
context of pandemic restrictions, it seems necessary to 
develop it according to the method of grounded theory and 
taking into account important conditions, namely: 
 it should explain the “online-offline” link that is 

characteristic of critical situations, which involves the 
emergence of practices in the digital environment and 
further implementation on the ground; 

 it is required to critically consider possible 
communication/digital gaps when (re)broadcasting 
practices from online to offline space and vice versa; 

 it is necessary to avoid technological determinism, 
since digital technologies act more like tools for 
volunteer practices that have certain meanings. 

Decision 

Although volunteer and charity organizations, like the rest 

of society, have plunged even deeper into a virtual 
environment, all digital formats of work used during the 
quarantine were used in one way or another by charity and 
earlier: for a decade they have been establishing 
coordination processes through social networks, recruit 
newcomers, notify and inform supporters, produce 
crowdsourcing, collect donations, make films and draw 
cartoons, lead educational work on websites, etc. The 
biggest changes affected educational programs that were 
previously conducted offline. To translate them into a 
remote format, volunteers actively used popular 
applications and technologies (for example, Skype, Zoom, 
various instant messengers and chats), quickly building up 
new knowledge and skills, as well as applying creative 
potential and links with the IT community. 

Conclusion 

In addition to the obvious benefits, the virtualization process 
has also opened up such problems as fatigue from remote 
formats, the inability to develop the practical skills 
necessary for working in the field, as well as the existence 
of a digital divide that closes the opportunities for the 
participation of volunteers who do not have digital literacy 
or equipment (laptop or desktop computer and etc.). The 
pandemic has "tested" the community of the charitable 
sector for the ability to provide assistance in the new 
conditions. Flexibility, quick adaptation and learning, 
network structure, availability of local knowledge again 
played into the hands of non-profit associations. It is 
obvious that the introduction of digital practices 
significantly expands the possibilities of remote 
consultations and rehabilitation activities in a pandemic. 
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Abstract  

Today, active business development can be carried out by promoting a brand, product or service through social networks. Social networks 
are powerful marketing platforms that allow you to convey the company's advertising messages to the target audience without 
intermediaries and in the shortest possible time. One of the key elements of an enterprise's marketing plan is to draw up a strategy for the 
Internet promotion of goods and services, which should display the goals of an advertising campaign, basic marketing communications 
approaches, as well as tools for promoting a product on the market. Due to the relevance of the chosen topic, the author highlights effective 
strategies for promoting online stores on Internet sites, their advantages and disadvantages. 

Keywords: promotion, online-store, strategy, contextual advertising, SEO, SMM, influencer marketing. 

 

1 Introduction 

In today's world, e-commerce is the main part of all trade, 
which corresponds to all the requirements of a rapidly 
growing market. A new format of developing of your 
business is presented by the creation of an online store. 
According to present statistics, four out of ten purchases are 
made online - and this number grows every year. According 
to experts, the annual increase in 2021 was 23%. It has been 
proven that online trading opens up new channels for selling 
their goods not only to small businesses, but also to large 
companies which are already being long time lasting top 
leaders in the market for goods and services. 

Recently, there are more and more online stores appears 
and offer a variety of goods and services. Accordingly, 
along with the popularity of online shopping, the 
requirements for the quality of service, page usability, visual 
content, methods of product promotion, etc. are growing. 
This type of activity forces the use of innovative promotion 
strategies in order to attract more customers, turning them 
into active consumers. Marketing strategies for promoting 
online stores are dynamic. They are actively evolving over 
time as new trends and opportunities emerge. That is why it 
is important to constantly optimize it accordingly to resent 
trends. A correctly chosen strategy largely determines the 
success and speed of promoting an online store. It is also 
worth considering that often, in order to achieve your goals, 
you have to use several types of tools. 

Based on the relevance, we will consider effective 
marketing strategies for promoting of an online store to 
achieve such goals as: increase of sales; increasing of 
market share; launching of new products; increasing the 
amount of the average order check; increasing the number 
of visitors to the online store; increasing the percentage of 
conversion [1]. 

The most effective tool that allows you to start selling on 
the site immediately after it’s release is the launch of 
contextual advertising. Contextual advertising (PPC - pay 
per click) is a type of paid advertising on the Internet, in 
which text advertisements or banners are displayed in search 
engines, on advertising sites tied to certain words [2]. This 
type of advertising is very popular among other promotion 

strategies, since it appeals only to those users who have 
really shown interest in a particular product or service. 

The main advantages of using contextual advertising: 
 quick setup and launch of advertising; 
 the possibility of adjusting and changing the 

advertising campaign; 
 work with a heated audience that knows what it 

wants; 
 availability of detailed statistics of results. 

Among the disadvantages of using PPC, there are fixed 
promotion costs and low efficiency in highly specialized 
niches where the cost per click is too high. To maximize the 
effectiveness of this tool, you need to control the budget, be 
sure to predict and analyze the results, and apply conversion 
tools. 

The next powerful tool for organic website promotion 
on the Internet is search engine optimization. SEO (Search 
Engine Optimization) is a set of methods that allow you to 
increase the importance of the site in the eyes of search 
engines to increase search traffic. 

The main benefits of SEO include: 
 efficiency - half of Internet users prefer to go to 

sites than to contextual advertising; 
 budgetary – in the long run, the cost of attracting 

clients is lower than the price of a client in the PPC; 
 prospective – SEO allows you to overtake 

competitors in terms of issuing a search query, 
using contextual ads as the main tool for promoting 
and attracting traffic. 

Among the shortcomings of search engine optimization, 
there are long promotion periods, as well as the possibility 
of changing search algorithms. It will take several months 
of hard work and financial injections to achieve positions in 
the TOP. However, using an SEO strategy in the long run is 
much more effective than PPC. 

One of the fastest growing areas and strategies of e-
commerce is social media marketing. Social media 
marketing (SMM) is a special Internet marketing tool that 
involves promoting of a product or service through the use 
of social networks, the content of which is created and 
updated through the efforts of visitors [3]. The sphere of 
SMM promotion is in demand and fast-paced. This is due to 
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the constant technical development of social media 
platforms. Any trends are short-term, and therefore one of 
the important competencies of a specialist in this field is the 
ability to follow current trends as quickly as it possible and 
qualitatively implement the most appropriate of them into 
the company's marketing strategy [4]. 

The following advantages of SMM: 
 the possibility of promoting of an advertising 

campaign to a large audience of existing or 
potential customers who spend a lot of time on 
social networks; 

 quick results – thanks to the total volume of traffic 
in social networks, you can get the first orders 
almost immediately after the launch of the 
advertising campaign; 

 variety and possibility of segmentation, depending 
on the characteristics of the provided goods; 

 ease of management - the interface of social 
network advertising cabinets allows you to set up 
the tools you use or change your strategy as quickly 
as you want. 

Among the disadvantages - marketing in social networks 
requires constant replenishment of the advertising campaign 
budget and a decrease in audience activity after it stops. 
There are also difficulties in accurately analyzing the actions 
of subscribers and high competition for attention. Separately, 
it must be said that SMM is not suitable for advertising 
certain categories of goods: pharmaceuticals, gambling, 
politics, etc. 

Promotion of an online store in social networks will 
increase the presence of the company on the network and 
increase the reach of the target audience. You can use the 
SMM strategy immediately after the release of the project to 
get quick sales, as well as together with SEO with a well-
developed site structure. To get a good result from the 
application of a promotion strategy in social networks, it is 
necessary to plan work qualitatively based on a systematic 
approach, create interesting and unique content, constantly 
devote time to the project, and control budget expenses in 
order to timely adjust the online store promotion strategy if 
necessary. 

Influencer marketing is a way for brands to promote 
their products through the endorsement or recommendation 
of influencers and content creators online. In many cases, 
the use of influencers is part of a brand awareness campaign 
and can also lead to high conversions and sales. Influencer 
marketing is now an incredibly popular marketing tool that 

will develop in the coming years [5]. According to the 
Digital Marketing Institute, 49% of shoppers rely on 
recommendations from influencers [1]. Moreover, 
advertising from influencers looks like friendly advice to 
their subscribers. And as we know, individual users like to 
imitate their idol: wear the same things, use the same 
cosmetics, use the same services. 

The benefits of influencer marketing: 
 attracting a new audience for less money - 

someone has a fixed price for advertising, someone 
agrees to work on barter, someone can be paid with 
advertised products; 

 creating unique content - influencers know exactly 
how to win the favor of their audience, because 
they are professionals in creating effective content; 

 the ability to independently choose an influencer 
focused on a specific target audience; 

 nativeness of advertising - with a creative approach, 
advertising does not cause rejection and negative 
reactions, like regular advertising in the feed. 

There are many advantages, but there are also some 
disadvantages, among which are: the difficulty in finding 
the right blogger, whose audience is interested in buying a 
product, as well as the unpredictability of the result. 
Influence marketing works effectively because it relies on 
both social and content marketing tools, where trust and 
authentic authority are already established in the minds of 
the audience. 

2 Conclusion 

In today's world, which can no longer be imagined without 
the Internet, it is not smart not to use online promotion of 
your business. Indeed, with the help of social networks, 
companies can solve a number of communication tasks, for 
example: informing the target audience as quickly as 
possible, creating a positive image, increasing of customer 
involvement, promoting goods/services, receiving feedback, 
and most importantly, increasing the company's income. 
Having considered the main strategies for promoting a 
business on the Internet, we can say that when choosing the 
optimal strategy for promoting a company, preference 
should be given to the symbiosis of available marketing 
tools at each stage of the development of an online store. 
Only by using traditional and innovative promotion 
strategies in combination, you can achieve the most 
effective advertising campaign. 
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Abstract: 

The relevance of this research is that knowledge of weaknesses in the branch of organization allows you to find ways to increase its 
potential. Such knowledge, accumulated during continuous monitoring of the organization's potential, increases its effectiveness. As a 
result, the implementation of corrective actions contributes to the establishment of new performance standards.  
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1 Introduction 

Considering that the totality of the established needs of 
educational programs contradicts their consumable needs, 
the problem of the study was expressed in the following 
wording: "It is impossible to effectively measure the change 
in the potential of an educational organization with a loss of 
trust on the part of all its participants”.  

2 Change of paradigm 

The management of the branch of the university should have 
mechanisms for responding to negative reviews of both 
students and graduates of the university. The object of the 
research is substantiating the compatibility of the needs of 
the region to the educational services offered by the branch 
of the university.  

3 Evolution of the system 

Aim of the research is developing a procedure that allows 
timely recognition of the loss of the reputation of a branch 
at any level of its functioning. In accordance with the aim, 

the following tasks were formulated: 
1. Conducting an ongoing analysis of the limitations 

that cause the branch management tranquility  
2. The choice of the option to strengthen the position of 

the university in the conditions of weakening the 
disposition of it. 

3. Implementation of a medium-term scenario for the 
timely detection of large-scale circumstances 

4. Development of a report on neutralizing negative 
trends in long term perspective. 

As practical results, it should be noted that the 
implementation of measures aimed at timely generalization 
of the identified circumstances improves the value based 
system.  

4 Conclusion and future work 

The novelty of the research is in measuring the ongoing 
transformations of the organization as part of the value 
pentagram, carried out on the basis of reasonably specified 
norms, ensures the development branch of the university in 
new conditions 
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Abstract  

Ethnic tourism entails full immersion into culture of a certain country or nation. Personal contact with locals, participation in their 
traditional activities, tasting of national cuisine and studying the centuries-old traditions – these are the main steps to experience cultural 
diversity and feel like a member of another ethnic group. For Greece, one of the most popular summer holiday destinations, tourism is a 
key industry in terms of economic growth. Ethnic tourism, however, is not considered to be very popular due to the fact the dominant trend 
of all Mediterranean countries has always been the seaside tourism. This work is an attempt to explain why it is crucial for Greece to 
develop and promote ethnic tourism. 

Keywords: ethnic tourism, Greece, COVID-19 

 

1 Introduction 

Nowadays, when the tourism market is extremely 
saturated, it is crucial for every destination’s development 
to design a specific action plan and development 
directions. Development of ethnic tourism is one of the 
ways how to promote destination.  In 1977, Smith was the 
first one who came with the term ethnic tourism as 
‘marketed to the public in terms of the ‘quaint’ customs 
of indigenous and often exotic peoples’’ (Yang, 2011) [9]. 
Ethno-tourism is a specialized type of the tourism, what 
can be defined as “any excursion which focuses on the 
works of humans rather than nature, and attempts to give 
the tourist an understanding of the lifestyles of local 
people” (Bolnick, 2003) [2]. It is a combination of 
different touristic activities in terms of understanding 
ethnic and cultural spheres. Different sub-types of the 
ethno-tourism can be distinguished - ethno-educational 
tourism, religious tourism, anthropological tourism, etc. 
(Aleksandrowa, Aigina, 2014) [1].  

When we speak about worldwide tourism and 
hospitality industry of the 21st century we cannot ignore 
the COVID-19 pandemic. Businesses in many industries 
were negatively affected by it: severe profit losses, forced 
retrenchments and functional termination, – tourism and 
hospitality industry, unfortunately, has suffered the most.  

Figure 1 [4] clearly illustrates a sharp decrease in the 
total number of tourists coming to Greece in 2020.  

 
Figure 1 Number of international visitors in Greece from 2005 to 2020 

Comparing to the previous year, when there were 
approximately 34 million foreign tourists, number of 
inbound trips in 2020 has decreased by 5 times (≈ 80%). 
Surely, tourism and hospitality industry of Greece 
suffered great losses. Although the current situation is 
gradually stabilizing, Greek market still needs recovery.  

Despite the fact that the COVID-19 pandemic has had 
a significant negative impact on the global tourism 
industry, authors of the OECD paper called “Managing 
Tourism Development for Sustainable and Inclusive 
Recovery” nevertheless state that this time can be used to 
rethink the tourism and achieve more sustainable goals. 
Still, it is clear that pandemic hit the global tourism with 
restrictions, and quick recovery is unlikely (OECD, 2021) 
[5]. 
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Figure 2 International tourism expenditure ($) 

Statistical data of the World Bank, reflected in Figure 
2 [7], shows that total international tourism expenditure 
in year 2020 decreased by 96,4% in compare with 2019 
as pre-pandemic period. The World Tourism 
Organization, in its World Tourism Barometer report in 
December 2020, stated that loss of about billion arrivals 
in 2020 resulted in a loss of about 1.1$ trillion in 
international tourism receipts (UNWTO, 2020) [8].  

Overview 

This work discusses the following issues: 
 Impact of COVID-19 on tourism and hospitality 

industry in Greece; 
 Statistics on inbound tourism; 
 Development of Greek ethnic tourism  

Decision 

In order to recover tourism and hospitality industry in 
Greece, new opportunities for tourists should be offered. 

Development of ethnic tourism can be a good investment 
of the Government of Greece for many reasons.  

Firstly, such type of tourism will attract people 
interested in history, culture and life of Greeks. 

Secondly, ethnic tourism is safe enough in terms of 
accommodation during post-pandemic time: tourists will 
be staying not at the crowded cities but in secluded rural 
area. 

Thirdly, the Government of Greece will support local 
farmers, suppliers and other service providers that can 
receive visitors, provide them with accommodation, 
catering and entertainment related to local culture and 
ethnicity, and thus contribute to economic prosperity. 

In addition, ethnic tourism is directly connected to 
sustainable tourism – concept that covers social-cultural, 
environmental and economic issues of the country. 

Conclusion 

Ethnic tourism is a type of tourism, the main purpose of 
which is to experience culture of the visited country. It 
includes various activities: from personal contact with 
local people to participation in century-old customs.   
Ethnic tourism is an advantageous solution for Greece. 
By creating a new, non-standard product in the market of 
the Mediterranean country, the Government will be able 
to attract tourists interested not only in beach vacation. In 
this way, historical heritage and cultural practices will be 
preserved. 

Moreover, as it is unlikely to expect a quick recovery 
after the COVID-19 pandemic, country should develop 
new directions in order to support tourism and speed up 
the recovery process. 

So, ethnic tourism is a great opportunity for Greece to 
develop tourism and hospitality industry. 
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Abstract  

Everyone in the IT community is talking about the fully utilise microservices and Kubernetes, CI/CD must be used. Every day, multiple 
production deployments are planned. To deploy swiftly while trusting the results. CI/CD has the flaw of not being universally applicable. 
Applications big deep dive in CI/CD pipeline constructed entirely from open-source software will be tested locally. The process of 
developing software requires a lot of tasks, especially when it comes to large-scale applications. You need to have a vision for the project, 
write the code, build it for production, test it out, and deploy it, and a lot more. It doesn’t matter how good your application is, if it’s not 
secure attackers can easily use the vulnerable code to steal the data on it. This can kill your entire business and reputation. This is where 
Static Application Security Testing (SAST) tools come into play. They ensure the security of the application’s source code before it is 
deployed to users. SAST is not only used to detect and catch security issues, it also has other benefits such as the ability to improve source 
code and identify problematic areas. In this thesis, SAST tools are paired with CI/CD pipelines, which give full secure automation abilities 
for developers and speed up the development process. Also Dynamic Application Security Testing (DAST) is used to examine applications 
for vulnerabilities in deployed environments. Its generates report, discovered vulnerabilities and displayed.  

Keywords: Docker, Kubernetes, DAST, SAST, CI/CD  

 

Introduction 

The objective is to deploy to production numerous times 
each day. To deploy quickly while also having faith in the 
results. The issue with CI/CD is that no single approach 
works for everyone. There isn't a "right" way to do anything. 
Only suitable for us" is offered [1]. At the end of the day, 
CI/CD is all about determining and implementing the 
release culture that works best for your team. Each section 
of the text has an own heading. Both theoretical and real-
world applications. It explains how to deploy to Kubernetes 
using the relevant components of technology. It will 
introduce the reader to the fundamentals of microservice 
architecture, containerization, and Kubernetes to help them 
get a better understanding of these topics. It examines 
Continuous integration and deployment in further detail. 
After a broad introduction, will look at Kubernetes and 
microservice architecture in more detail. Many CI/CD open-
source projects are available (programmes, tools). For 
starters, we want to find and compare open-source CI/CD 
technologies for Kubernetes deployment. The goal is to see 
how effectively a CI/CD pipeline built purely from open-
source software can perform on local servers. 

 

 

 

 

 

 

Figure 1 Automation testing 

Taking into account the architectural requirements 
discussed in the previous section, we made the following 
choices for the CI/CD environment setup: 

Software Versioning Control System - we make use of 
Gitlab to hook on to our automa- tion system, such that a 
build is triggered each time a commit is pushed onto a 
Gitlab repository. 

Automation Server - in this server, we host Gitlab 
CI/CD Runner for the automated build process, along with 
all the complementary tools for SAST and DAST checks. 

Web Application Server - in this server, we host a 
web-application server that depends on the application at 
stake: two instances were configured, one running Apache 
Tomcat for Java web applications, and another running 
NodeJS for Javascript web applications. 

Overview 

This work discusses the implementation of a wide range of 



The 20th INTERNATIONAL CONFERENCE  

INFORMATION TECHNOLOGIES AND MANAGEMENT 2022 
April 21-22, 2022, ISMA University of Applied Science, Riga, Latvia  R Selvaraj, V Gopejenko 

13 
NC04 Nano Technologies, Computer Modelling 
 And Information Communication Technologies 

different security checks in a standard CI/CD pipeline. 
1. In depth analysis of existing Kubernetes CI/CD 

pipeline will be carried out. 

2. Its development and related security concerns will be 

discussed using previous research works. 

3. Several security improvement techniques that exists 

and detailed benefits of using a third-party CVE Clair 

scanner system will be discussed. 

4. A Kubernetes CI/CD pipeline with integrated third-

party CVE scanner Clair is designed for the security 

purpose. 

5. Integrating SAST and DAST tools with CI/CD 

pipelines for better security purpose. 

Implementation 

The overall goal of our work is to integrate a wide 
range of different security checks on a CI/CD. For this, 
we make use of the techniques and tools presented in the 
state-of-the-art of this dissertation. 

In total, we integrate a total of five security checks on 
top of a simple baseline pipeline. The implementation 
follows a  

It have modular approach, with none of the security 

checks being reliant on each other, by dividing the pipeline 
definition in several separate job definitions. These modules 
are then imported at will to the baseline definition. 
Additionally, all the results from the different security 
checks are all aggregated in uniform manner. 

The security checks comprise of 4 SAST checks (that 
do not require a live deployment of the application), and 
one DAST check (that requires live deployment). 
The SAST checks are as follows: 

 Code Analysis - to examine the code against a set 
of rules that check the data and control flow of the 
source-code for security vulnerabilities. 

 Secrets Scan - to perform regex scanning of the 
repository for hard-wired secrets such as 
passwords, API keys, etc. 

 Dependency Scan - to compare the libraries 
imported in the project against a database of 
known vulnerabilities. 

 Container Scan - to analyse the produced 
container image against a database of known 
vulnerable packages. 

Conclusion 

After concluding the dissertation project, several 
conclusions can be drawn from the accom- plished work. It 
can be concluded that it is possible to integrate  a wide range 
of security checks of different types and with different goals 
in a single CI/CD pipeline. 

Additionally, it’s also possible to aggregate all the 
results from the different implemented checks in a uniform 
way, with the same scale of severity. 

The same pipeline framework is modular and reusable 
in different projects, as well as compatible with different 
programming languages - as the leveraged tools support at 
least the most mainstream ones. 

Finally, another drawn conclusion is that the DAST type 
of security checks are the ones that cause the most overhead 
to the performance of the pipeline. If in a given context the 
performance is a deciding factor, this stage should be ran in 
parallel as to not halt the conclusion of the delivery. 
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Abstract 

The present study is devoted to a construction of a model of a purposeful system which associates two important parameters – competitive 
and investment appeal. Such system is developed on the basis of new management products aimed at assessing a current state of an 
enterprise and ensuring a continuous measurement of its performance.  The measure of efficiency was defined as the current value of an 
association comprised of three potential members: the higher education institution, investors, and business representatives.  

Keywords: diagnostics, sustainability, position, norms, performance, value, parameters, participants, growth  

 

1 Introduction 

The used methods of value-based diagnostics allow to 
estimate the innovation directions, which are suggested to 
be conducted at the institution. Assessment of the current 
value was carried out through the expansion of Reichheld's 
three-loyalty effect. Such effect suggests inclusion of three 
loyal participants.  Its expansion required the identification 
of three values. Identification was carried out using the 
respective instruments. The value estimation was conducted 
in the long-term perspective. The denomination of the value 
was determined on the base of discounting cash flow in the 
frame of the functioning enterprise model. The rate of the 
discount was found as the rate revenue taking into 
consideration the existing ratio of the property assets to the 
lending assets. Some factors influenced its cost, for example: 
risk premium, systematic risk coefficient and county risk 
influenced the value denomination. 

2 An Approach 

The content of the study is set out in three parts.  
In the first part, a study of flexible methodologies and 

maintenance of management products is conducted. During 
their systematization, reasons for an unavailability of a 
management system to timely influence challenges of an 
external environment were identified. In order to assess the 
current value of contribution of the higher education 
institution to the social capital of the region, a business plan 
was prepared in advance in a long-term perspective.  

The second part develops procedures for measuring an 
effectiveness of an enterprise. It is based on new algorithms 
for developing a complex coefficient of short-term stability. 
Then, the following course of action consisted of the 
working enterprise model, CAPM model, WACC model 

SGR direct capitalisation model and the Gordon growth 
model, value pentagram. As a result, adduction of future 
values as of the beginning of 2019 was carried out. 

In the third part, approbation of the developed procedure 
was carried out based on the example of a development of 
the higher education institutions to three directions: hotel 
business, tourism, other business. In the course of the study, 
a system of effectiveness norms was developed, on the basis 
of which some zones for functioning of the enterprises were 
formed in the context of sustainability. Dynamics of 
investments into education was determined over a ten-year 
period as well. Funds of withholdings from investments 
were assessed. The final stage was the assessment of the 
contribution of loyal participants to the image of the region. 
This involved the development of a number of business plan 
options for hotel business, drawn up in a ten-year 
perspective in accordance with the UNIDO standard. These 
were used as a basis for determination of the value potential 
of hotel business and assessment of the value of intangible 
assets of hotel business.  

3 Conclusions 

The practical value and novelty of this study consists in the 
fundamental approach to identification of the reasons 
leading to the loss of performance of an operating enterprise, 
taking into account the application of new projects to its 
activities. Such reasons are revealed on the basis of the 
conversion of the values of dimensionless coordinates into 
a cost equivalent. Thus, using the prospective control 
technology, it was determined that by 2027, alumni of the 
higher education institution employed in business would 
contribute more than 27 thousands Euros to the social 
capital of the region. 
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Abstract  

A method has been developed for refining a short-term forecast of solar power plant performance using machine learning, which allows 
reducing financial losses of inaccurate forecast in most cases to 2-7% of the generated electricity cost and is approximately an order of 
magnitude more accurate than the dynamic simulation of solar power plant operation based on numerical weather prediction data. 

Keywords: solar power plants, short-term forecast, financial losses, forecast errors 

 

Introduction 

The growing fraction of renewable generation in power 
network makes it difficult to maintain a balance of power 
and energy in them. Due to the non-guaranteed electric 
power output at exactly the specified time by solar power 
plants (SPP), it becomes relevant to develop methods for 
short-term forecasting of the performance of these plants [1]. 
Particular attention is paid to the forecast for the generation 
of solar power plants for the day ahead with an hourly 
resolution, which is due to the current procedure for 
electricity trading in the wholesale market in many countries 
of the world, including Russia. The rules of the Russian 
wholesale electricity and capacity market establish 
permissible deviations of actual production from hourly 
volumes in the price application for the day ahead market 
(DAM) for SPPs in the amount of 10% of the installed 
capacity of generating equipment. The financial losses of 
the generating organization consist of lost profits (results 
from the fact that excess energy is paid at the rate of 1 
rouble/MWh) and losses from negative imbalance (they can 
be interpreted as the need to purchase on the balancing 
market the missing energy for wholesale market supply). 

A significant reduction in financial losses was achieved 
by solar power plants modeling using numerical weather 
prediction (forecasting the level of insolation and 
temperature in the surface air layer) with a combination of 
machine learning methods. 

Materials, methods and results 

Of the many existing forecasting error metrics [1], the root 
mean square error (RMSE) normalized to the installed 
capacity of generating equipment was used. In addition to it, 
financial losses from forecast errors were also used directly. 
Preliminary estimates showed that a halving of the RMSE 
forecast leads to a 5-9-fold decrease in losses. 

The calculation was carried out throughout Russia (3241 

grid points 1°×1° in latitude and longitude) excluding the 
territories served by the Far East power network and 
technologically isolated power networks for the period from 
January 2020 to July 2021. 

The calculated output of the photovoltaic panel (PVP) 
operating at the maximum power point was used as the 
actual SPP output. PVPs of the most widespread types in 
Russia (STP380S-B60/Wnh [2] and HVL-320/HJT [3]), 
oriented to the south and installed at an angle of inclination to 
the horizon less than the latitude by 12°, were considered. The 
generation calculation was carried out by dynamic 
simulation with the TRNSYS system [4] using a single-
diode five-parameter PVP model. The calculations use 
actinometric data of NASA Clouds and the Earth's Radiant 
Energy System (CERES) [5] (according to [6] CERES 
satellite observations are the most accurate available for the 
territory of Russia) and averaged over the CERES spatial 
grid (1°×1° in latitude and longitude) ERA5 data [7] for 
ambient air temperature and wind speed. 

An analysis of generation forecasting methods showed 
that for a forecast horizon of more than 6 hours, the forecast 
is almost always based on a numerical weather prediction 
(NWP). The generation forecast was calculated using the 
data of the NWP ICON model [8] averaged over the CERES 
grid, from which, according to daily forecasts for the next 
day, continuous time series of hourly data were built. To 
form the SPP forecast order for the DAM, submitted before 
13:30 Moscow time, taking into account the delay in 
uploading the ICON data to the server, the results of this NWP, 
performed at 06:00 UTC, were used. 

Before TRNSYS simulations the hourly sums of solar 
radiation from CERES and ICON were upper bounded by 
the values for a clear day. 

The RMSE of the predicted output from the calculated 
one was 72-85 Wh (19-22%) for the STP380S-B60/Wnh 
PVP, and 60-75 Wh (19-23%) for the HVL-320/HJT PVP. A 
pronounced influence of the solar power plant location on the 
accuracy of the generation forecast was not found. 
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The purpose of updating the short-term forecast was to 
reduce the financial losses of the generating company. Since 
the Russian wholesale electricity and capacity market 
operates only in price zones, only the territories included in 
the first (747 1°×1° points) and second (550 points) price 
zones were considered. The indicators of the balancing 
market, averaged for the price zones, together with the day-
ahead market prices, were taken from the website of system 
operator. A direct forecast method was implemented in 
which the predictive power calculated from the NWP data 
was used along with other characteristics for machine 
learning. In order to save time and resources, 4 classic 
machine learning models [9] were used separately for each 
point: linear and polynomial regressions, random forest and 
boosting [10]. 

An annual period was chosen for training the models, 
which avoids data imbalance. The remaining data from the 
sample (from January 18 to July 31, 2021) were used for 
cross-validation of models according to the following scheme: 
forecasting for 72 hours, calculation of metrics for the second 
half of the forecasting horizon, shift by 24 hours, which were 
added to the training set. The procedure was repeated 193 
times. The model was evaluated for the entire period of cross-
validation. Financial losses were summed up, the RMSE was 
calculated. The python libraries sklearn and xgboost were 
used. 

More accurate regression results are observed for random 
forest (Random Forest Regressor of the sklearn library) and 
boosting on 35 features, although both methods require more 
time to calculate than linear or polynomial regression. 

Analysis of the results of refinement of the production 
forecast by modeling using machine learning methods 
showed that the smallest financial losses in most cases are 
obtained by random forest method (64%), linear (26%) and 
polynomial (9%) regression, boosting – in 1%. For fast 
modeling and preliminary evaluation of the result, linear 
regression shows good results both in terms of speed and 

quality. For practical use, preference can be given to a 
random forest with saving the trained model and calling it 
to get a forecast, because these models have the ability to 
parallelize processes and do not require such costs as neural 
networks. 

The developed short-term forecasting method allows to 
reduce financial losses in most cases to 5-15 rubles for the 
control 193 days per one PVP, which is about 2-7% of the 
cost of generated electricity and is approximately an order 
of magnitude lower than the loss estimate based on the 
results of dynamic simulation of the SPP operation 
according to ICON NWP forecast data. 

An analysis of the influence of the location of solar 
power plants on the accuracy of the performance forecast 
showed that a large amount of financial losses from 
forecasting inaccuracy is typical for the polar part of the first 
price zone, which is unsuitable for the construction of SPPs, 
the smallest losses are observed in the southern part of the 
Krasnoyarsk Territory (Altai, Khakassia, Tyva) and in the 
northern part of the Irkutsk region. 

Conclusion 

The developed method for refining the short-term forecast 
makes it possible to reduce financial losses from inaccurate 
forecasting for most geographic points in the territory of the 
price zones of the Russian Federation to 2-7% of the cost of 
generated electricity, which is approximately an order of 
magnitude lower than the loss estimate based on the results 
of dynamic simulation of the SPP operation using ICON 
forecast data. 
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Abstract  

At the present time the creation of intellectual capital and its managing is actively developing field of science managemet. The creation of 
inntellectual capital and its management is relatively young field, there are no best practices and standards formulated main directions for 
intellectual capital development in Latvia. Currently there are many approaches and tools on the technological business environment used 
by different scientific institution for creation of intellectual capital management. This work is an attempt to find the best way of doing 
intellectual capital management on the technological business environment in Latvia. 

Keywords: intellectual capital, management, scientific institution,, technological business environment, Latvia. 

 

1 Introduction 

Taking into consideration the present techological business 
environment situation in Latvia it is important to make use 
of these conditions for further improvement and 
development of the intellectual capital and its management.  

The object of the present research paper is intellectual 
capital. The subject of the research paper is the management 
of intellectual capital. The objective of the paper is to study 
the integration process of technological business 
environment and intellectual capital management problems, 
to elucidate the factors influencing the intellectual capital 
management effectiveness, to develop proposals for solving 
problems and for intellectual capital management 
mechanism by maiking use of relationship between these 
factors in investigation of intellectual capital management 
in Latvia. 

Overview 

The tasks advanced in order to reach the objective:  
 Identify the concept of intellectual capital 

management; 
 To carry out analysis of the factors influencing  

intellectual capital management in the process of the 
technological business environment integration; 

 To carry out analysis of indicators characterising 
intellectual capital management effectiveness on the 
technological business environment. 

Theoretical study methods are reported analysis of 
intellectual capital management, technological business 
environment management, study of correlation between 

intellectual capital management factors and the 
technological business environment. Empirical pilot 
methods are observation for the purpose of studying mutual 
influence between intellectual capital management factors 
and the technological business environment, study of 
documents regulating intellectual capital management at the 
different scientific institutions in Latvia, analysis of the 
technological business environment management in Latvia, 
economic and statistical analysis of the intellectual capital 
management results on the technological business 
environment, economic experiment, study of international 
evaluation of scientific institutions, public and non-
government institutions data in Latvia. 

Research basis are intellectual capital management, 
scientific institutions and its technological business 
environment in Latvia. The research period is from the year 
2012 till the year 2022, separate themes have been studied 
for a shorter period of time or by way of comparison. 

Conclusion 

In Latvia the most significant problems of intellectual 

capital management are shortage of R&D personnel and 

expenditure, shortage of business competence of 

intellectual capital management at the different scientific 

institutions. 
The solution of intellectual capital management problems is 
based on the study of technological business environment, 
intellectual capital creation and management, and ensuring 
effective solution of intellectual capital management 
problems in Latvia. 
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Abstract 

Saudi Arabia is an Arab country famous for its pilgrimage tourism and one of the richest countries in oil reserves.  For several years, 
businessmen and pilgrims who came only as diplomats.  Saudi Arabia has been a closed country for many years but now it is opening 
its doors to the development of many areas and equally important to tourism.  Investment in tourism surprises many foreign countries 
and thus attracts them to the hotel business, restaurant and tour spheres because there are a lot of branches for the development and 
prospects of the world economy. 

Keywords: Saudi Arabia, tourism, development, goals 

 

1 Introduction  

Saudi Arabia may become one of the leading tourist 
destinations in the future.  Interest in this country is 
constantly growing, especially in the countries where 
Muslims live.  Saudi Arabia is a valuable country in 
terms of its location for its rapid access to the African 
mainland, its growing young population and its high 
level of personal gain.  It is expected that GDP per 
capita or purchasing power parity (PPP) of the state will 
reach 26,000 US dollars in the year 2014. 

As is well known, tourism in the Kingdom is 
pilgrimage to Mecca and Medina, which is visited by 
Muslims from different parts of the world.  Every year, 
12 million Muslims perform Hajj and Umrah. And their 
number is growing by about 2030, pilgrims will 
increase by 17 million. [2] Undoubtedly, this will lead 
to a shortage of places to stay, but this issue is already 
being resolved now, a new hotel is being built near 
Mecca that will be larger than the Makkah Clock Royal 
Tower, A Fairmont Hotel.  Transportation for Hajj and 
Umrah is currently available by high-speed trains, 
which connects the three destinations of Mecca, Medina 
and Jeddah. [4] For a complete understanding of what 
Saudi Arabia was like, you need to consider the 
statistics for the last time of its existence. 

 

This is undoubtedly leading to economic expansion 
as the Kingdom of Saudi Arabia (KSA) has launched a 
plan to Saudi Vision 2030 with three main themes – 
«Vibrant Society», «Prosperous Economy» and 
«Ambitious Nation».  Prospects for small business 
enthusiasm within the population, jobs and other 
opportunities.  One of the goals is to attract 100 million 
tourists by 2030.  And the main goal is to partially 
abolish the dependence of the economy on oil and the 
prosperity of tourism income, thereby attracting 
investment to the country. 

The first sources for the development of the segment 
of the economy became realizable, which began in the 
90s during the process of transition of the liberalization 
of certain spheres of society, the basis of which were: 
the social demand for democratic reforms, the partial 
change of the religious and political elite, the formation 
of a single economic space between the countries of the 
Arabian Peninsula on the basis of «  Islamic 
Solidarity.[1] 

The Kingdom of Saudi Arabia sees its advantages in 
a new chapter in the history of the tourism industry, 
Mohammad bin Sa Iman sees the kingdom as a holiday 
destination for foreign visitors by 2030.  The tourism 
industry is becoming like WHITE OIL for the kingdom.  
He wants the kingdom to be a huge and growing 
demand for locals, domestic and foreign visitors.  It is 
undergoing one of the biggest transformations in the 
tourism industry in the history of Saudi Arabia.  The 
kingdom has had a huge investment of 172 billion Saudi 
Riyals in the tourism industry, which is the average 
global tourism capital investment.  Investment has 
agreed to increase by 9.8% in 2017 and by 5% over the 
next ten years to 200 billion Saudi Riyals (US$54 
billion). [3] Relaxing immigration rules and developing 
tourism infrastructure are just some of the many 
initiatives the kingdom is pushing to boost tourism.  The 
Kingdom has promoted privatization in the country by 
substantially developing its current and future 
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attractiveness and greatly expanding its transport 
infrastructure. 

Also promoting investment in the tourism sector 
with the help of the program, Kafala will provide land 
for privatization in the country and land lease extensions.  
The Kafala program guarantees that tourism projects 
will receive loans of up to 1.5 billion Saudi Riyals ($400 
million), while the land lease extension initiative will 
provide businesses with an expected investment of 
more than 20 million Saudi Riyals ($5.33 million).  
United States) extension of the lease term of land to 50 
years instead of the original 15 or 20. In the province of 
Medina, 50 Red Islands are being updated and 
expanded, there is another Okaz City.  Qiddiya will 
have over 334 square kilometers outside of Riyadh to 
serve this newly founded area.  John Pagano, chief 
executive of the Red Sea Development Company, said 
in an interview that the tourism industry has invested 
about 10 billion rials ($2.7 billion) in a mega project in 
the Red Sea, where there were many islands that are 
untouched and have an identity.  Arabian desert and 
mountain landscapes. [5]  

The government organization SCTA is expected to 
carry out tasks such as monitoring the development of 
the tourism sector and efforts to develop long-term 
investments.  Of course, the tasks will not be limited 
only to the organization and structuring of the tourism 
sector, but also to more actively take over the national 
tourism administrations, that is, the development and 
marketing of tourism products.  The comprehensive 
organizational structure of the tourism sector in each 
strategy included SCTA, provincial tourism 
development councils (PTC), provincial tourism 
organizations (PTO), tourism development committees 
in the respective provinces. [6] 

Provincial Tourism Promotion Strategy the SCTA 
has developed a comprehensive plan for each province 
in Saudi Arabia over the next 20 years. 

Overview  

This work discusses the following issues: 
 Development tourism of Saudi Arabia 

 Goals in domestic tourism 

Decision 

In general, the picture of development and the goals of 
tourism in Saudi Arabia are very good in further 
development strategies, but it is important to consider 
that Saudi Arabia is a great owner of historical sights 
and, of course, a centuries-old place of pilgrimage and 
illumination. It is necessary to keep this fact, which is 
also a big goal for Saudi Arabia despite industrialization 
and tourism entry. It is also important to preserve the 
culture within the country because it is a kind of 
ethnically unique. Currently, one of the problems of the 
tourism industry in Saudi Arabia is the lack of qualified 
personnel with the necessary qualifications. In Saudi 
Arabia, the concept of tourism education has recently 
taken hold and the number of colleges and universities 
offering diplomas and degrees in Saudi Arabia is less 
than a handful. Thus, there is a lot of potential that 
educational units can realize to train future human 
resources in this growing industry. 

Conclusions 

For the first time, the Kingdom opens its doors to 
foreigners with complete relaxation and luxurious 
amenities. The growth of the tourism industry with its 
sub-sectors (aviation, transport, food and beverage, 
hospitality, tourism management, travel 
accompaniment, events and meetings industry, etc.) is 
inevitable throughout Saudi Arabia in the coming years. 
The Saudi Arabian tourism industry will welcome an 
increasingly diverse and mobile visitor who will not be 
limited to holy sites such as Mecca and Medina.  

According to a study done on the topic, Saudi 
Arabia's vision for 2030 is one that aims to use their aid 
instead of oil, for example, in the tourism industry.  
Here, the kingdom uses its soft power to build its 
tourism industry, knowing the popularity of its neighbor 
in the tourism sector, but this does not affect the vision 
and support of Saudi Arabia. 
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Abstract 

As practice shows, many people experience difficulties in choosing a career path for a variety of reasons.  Rapid changes in all aspects of 
our lives are happening simultaneously in different countries. The planning horizon is impossible to determine, it is difficult to predict what 
other environmental factors may be decisive in the near future. Economic, political indicators, sudden blockages of social networks, 
sanctions and shifts in priorities at the personal level, at the level of the country or political alliances - all this has a huge impact when 
planning further career actions. A change in the approach to the educational process is the most important condition for people in need of 
career changes to be able to receive high-quality new knowledge, be competitive and be able to meet the changing requirements of 
employers in the near future. 
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Introduction 

The object of this article is area of higher education in Latvia 
The subject of the research is the determination of 

existing trends and issues on the market of higher education 
in Latvia in regards with current economic and political 
situation. 

Objectives of the article: to determine existing 
requirements of labor market stakeholders and to offer an 
approach able to change the educational process in an order 
to satisfy better existing market needs. 

The study used both theoretical and empirical methods 
of analysis. 

Overview 

At a certain stage of life, every person has to make one of 
the most important decisions in his life: to decide on the field 
of education and choose a profession. As practice shows, 
many people experience difficulties in choosing a career 
path for a variety of reasons. These reasons differ markedly 
depending on the age and position of a person, but there are 
also inherent in almost everyone without exception. 

It is all the more difficult to make decisions about 
planning or changing your career now. Rapid changes in all 
aspects of our lives are happening simultaneously in 
different countries. The planning horizon is impossible to 
determine, it is difficult to predict what other environmental 
factors may be decisive in the near future. Economic, 
political indicators, sudden blockages of social networks, 
sanctions and shifts in priorities at the personal level, at the 
level of the country or political alliances - all this has a huge 
impact when planning further career actions. 

The future is uncertain and changing much more rapidly 
than one might have imagined even five years ago. The 

impact of the pandemic, government intervention, a sharp 
change in policy and an unpredictable economic downturn 
are all having an impact on the labor market. 

Unfortunately, at the moment, no large-scale and 
systematic work is being carried out nationwide to help in 
professional self-determination, from schoolchildren to 
adults. And if for adults such career guidance work is 
partially carried out by employment services, although it is 
considered more as an additional service, then in schools the 
career guidance of schoolchildren is at the mercy of the 
administration and teachers. Fortunately, many understand 
the importance of choosing a profession and arrange various 
events aimed at identifying students' inclinations and 
abilities for a particular profession. Among such events are 
psychological testing, excursions to enterprises, lessons 
with presentations of professions, and much more. 

Decision 

A change in the approach to the educational process is the 
most important condition for people in need of career 
changes to be able to receive high-quality new knowledge, 
be competitive and be able to meet the changing 
requirements of employers in the near future. In the 
mentioned circumstances, “immersive learning, experiential 
learning, is the pedagogy of choice, because it’s not just a 
fixed body of knowledge that you want to transfer. It’s a 
whole contextual set of lessons that you have to learn almost 
at the muscle memory level, to make them real” [1] 

As education leaders consider their options in the age of 
the existing   crisis, they must rethink the conventional 
wisdom. 

The core mission of the university—instruction, 
research, and service—has not changed. Nor has the need 
for advanced education to prepare individuals for a fulfilling 
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life and to drive the knowledge economy. For individuals, 
the economic benefit of earning a college degree remains 
clear. College graduates are on average wealthier, healthier, 
and happier over a lifetime. [2] 

In order to be able to provide competitive knowledge, 
universities need to take into account the following trends: 

 Teaching technologies are outdated 
 The pandemic has accelerated change. 
 New approaches to the forms of knowledge 

transfer - remotely, combo approach, self-
sufficiency 

 McKinsey: 2026 is the peak of higher education, 
then we need to be prepared for a decrease in 
demand [3] 

 Knowledge becomes obsolete faster than we can 
get it.  

 Specializations are shrinking 
 The range of applications is expanding 
 The turnover of the labor force is growing.  

Conclusion 

It is difficult to teach a person what is needed in the modern 
world. It is important to grow interest - this is more like 
education than the classical paradigm of education, test 
papers kill competence. 

Thus, modern education should provide the following: 

 Arouse interest, make it possible to choose 
education and, thus, your career development 
consciously 

 Individualize the offer, make it custom 
 To make the possibility of obtaining the necessary 

knowledge and skills more independent, the choice 
- more autonomous 

 The main emphasis in the transfer of knowledge to 
place on competence 

 In addition to the transfer of hard skills - specific 
knowledge, to develop mastering and soft skills - 
additional skills (communication, languages) 

 Keep in mind that modern knowledge must be 
"hybrid", because the requirements for the 
profession and skills become blurred, combine 
requirements from several areas (for example, the 
profession of a marketer includes knowledge of 
business, digital technologies, communications) 

 The role of a teacher should move from a 
demanding mentor to the role of an accompanying 
guide, a coach. 

A good university is not only knowledge, it is also 

networking, and managers should understand this. 
In addition, the range of study programs at the university 

needs to be expanded, offering, among other things, life long 
learning. 
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Abstract  

The insurance industry plays a vital role in today's modern economy. This sector covers a variety of unforeseen economic, technological, 
political and demographic risks, reducing insecurity and helping citizens to organize their daily lives, ensure the safety and well-being of 
themselves and their loved ones, as well as for companies to reduce unexpected and unwanted risks for businesses and the impact of 
possible events and to ensure their successful operation and development. Insurance companies are subject to regulatory enactments issued 
by the Financial and Capital Market Commission (FCMC). The activities of insurance companies and insurance intermediaries, as well as 
other financial institutions are regulated and supervised by the FCMC, which also maintains and regulates the registers of companies 
involved in insurance and reinsurance mediation.  
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Introduction 

If in the recent past the quality and price of a product or 
service were the determining elements in attracting and 
retaining customers, now international research shows that 
the experience of customer interaction with the company (or 
the perception of the company's attitude towards customers) 
has become the most important customer acquisition and 
retention. loyalty factor as well as an important element of 
brand differentiation. Especially the customer experience 
that has created emotionally lasting impressions has a 
significant impact on the customer's relationship with the 
company in the long run. [1] 

The object of the research is insurance market in Latvia, 
travel insurance in particular. 
The subject of the research is customer retention in 

insurance companies in Latvia, such as Baltic Insurance 

House. 
The study used both theoretical and empirical methods 

of analysis. 

Overview 

Continuous improvement of work processes means 
constantly reviewing and improving various processes and 
operations in the company as a whole. Continuous 
improvement work is not something that is done, but it is a 
way for the company to adopt a method of continuous 
improvement, it can mean two important aspects for the 
company: 

First, focus on growth - the company must pay constant 
attention to the gradual improvement of products and 
services. This means streamlining and improving the sectors 
that are plaguing the quality of a company's operations as 
soon as a problem is identified, rather than taking one-off 

change initiatives when a significant amount of time has 
passed since the problem was discovered. Secondly, to 
promote the internal work cultures of the company's staff, 
because most often, customer problems and their solution 
are encountered by lower-level employees, not by the 
company's managers. Continuous improvement is the 
responsibility of every employee in the company and cannot 
be left to management alone. 

Continuous improvement processes allow companies to 
identify problems and find ways to fix them. Small positive 
improvements over time can have a significant impact on the 
overall quality of a company's work. Gradually improving the 
quality of work, the company will begin to feel a much larger 
influx of customers. Paying more attention to what the 
customer wants from the service offered can improve the 
company's revenue if the customer's wishes and needs are 
met. If the customer has received the service that meets their 
needs, the company has reasonable expectations for good 
feedback and a future influx of customers, without making 
much effort to attract new customers. 

In 2021, the SKDS Research Center conducted a survey 
of the reputation of insurance companies, which provided a 
description of the overall situation in the insurance market 
as a whole, comparing changes in the situation over several 
years. The study was conducted to assess the reputation of 
insurance companies operating in Latvia. The study 
involved residents of all over Latvia in the age group from 
18 to 75 years of age. In total, more than 1,000 respondents, 
both women and men, were interviewed, taking into account 
their conversational and family status, level of education 
and occupation, as well as other relevant parameters. The 
study compared the opinion of the respondents, which was 
obtained starting from 2017, taking into account how it 
changed in 2019 and 2021. Respondents who actively use 
the services of insurance companies and those who have 
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never purchased any insurance services were surveyed. [2] 

 
Figure 1. Recognition of insurance companies [2] 

Decision  

Implementation of  a marketing strategy based on well-
informed market research on what customers expect and 
what is the best way to make a product or service available 

to customers is important. When customers decide to start 
using a product or service provided by a particular company, 
they want to understand it as much as possible. For these 
reasons, the company must provide customers with as much 
information as possible. Customers are usually interested in 
the company's vision, mission and support when they start 
using the company's products. From this information, 
customers can get general information about the company. 
The company must allow users to access detailed 
information about each product or service. The company 
must demonstrate the characteristics of each product that 
can attract customers to use the product or service. This will 
effectively promote the company's marketing strategy. 

Conclusion  

In conclusion, despite the fact that, according to financial 
data, compared to other players in the Latvian insurance 
market, the Baltic Insurance House plays a small role due to 
the fact that the insurance company has an effective 
management system appropriate to its size and business, 
The Baltic Insurance House has managed to maintain a 
certain stability, regardless of the state of emergency in the 
world and in the country. 
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Abstract 

The relevance of this study lies in the knowledge of bottlenecks in the organisation that can lead to its death. The knowledge is accumulated 
through measures that provide increased manageability in the implementation of extremely large-scale circumstances. As a result, it is 
possible to debug highly effective means of overcoming a crisis situation. 

Keywords: destruction, reconstruction, plan, program, efficiency, position 

 

1 Introduction 

Considering that high profit is contrary to collateral asset, 
the research problem was expressed in the following 
definition: “It is impossible to ensure the implementation of 
a high-margin offer in the absence of a well-functioning 
programme to attract a special group of users.”  

2 Formulation of the Problem 

The object of research is characterised as a set of forces that 
make it possible to invest capital, demonstrating the ability 
to manage its change during the implementation of a 
medium-term scenario of a highly profitable business [1]. 
The purpose of the study is aimed at developing a procedure 
that provides a system of measures to get out of difficult 
situations [2]. In accordance with the goal, the following 
tasks were formulated [3]: 
1. Conducting an ongoing analysis of proposals that 

hinder the achievement of the ultimate strategic goal. 
2. Choosing an option of requirements systematisation. 
3. Implementation of the medium-term scenario in the 

circumstances of deviation from the loyalty program. 
4. Development of strategic guidance for the interaction 

of participants in the organisation in special conditions. 

3 Conclusions 

As a result, this determines the degree of loss and assesses 
the willingness of the organisation management team not 
only to implement their existing and future plans, but also 
take corrective measures to restore the lost operational 
potential. As practical results, it should be noted that the 
timely detection of deviations from the strategy makes it 
possible to substantiate the scale of the prevented losses 
throughout the entire life cycle of the organisation. The 
novelty of the research lies in the implementation of the 
multi-user loyalty program in crisis circumstances. 
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Abstract  

There are promising prospects for the widespread use of artificial intelligence (AI), but there are also challenges to overcome in order to 
adapt AI technologies in industries. Publication activity reflects the interest of researchers in scientific sections, so that new and promising 
in the eyes of the scientific community thematic sections are characterized by increased publication activity. To identify such sections and 
their comparative assessment in the field of AI and Machine Learning, we used dynamic indicators D1, D2. Some results of such evaluation 
are presented in the paper. 

Keywords: artificial intelligence; machine learning; deep learning; scientometrics; bibliometric indicators 

 

1 Introduction 

Artificial Intelligence (AI) is the ability of a system to 
perform tasks normally performed by intelligent beings [1]. 
We can also say that AI is a software and hardware system 
that imitates human behavior and thinking. A schematic 
representation of AI components is shown in Figure 1 [2,3]. 

There are promising prospects for the widespread use of 
AI, but at the same time, there are problems, overcoming 
which means new opportunities for the adaptation of AI 
technologies in the economy and a new round of 
technological development of AI. In particular, it is possible 
to allocate technological problems, such as problems with 
data (quality of data and large volume of data), slow learning 
process, difficulties in explaining the results of ML models, 
and significant computational costs in the learning process.  

 

Figure 1 Subdomains of artificial intelligence 

Method 

The dynamic indicators growth rate (D1) and acceleration 
(D2) of the number of scientific publications are used to 
assess the field of scientific publications in the field of AI.  

The dynamic indicators (D1-speed and D2-acceleration) 
of the j-th bibliometric indicator  at time  can be 
calculated as follows [3,4]: 
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1 

 

 

2 

 
where k is the search term in database db, and w1j and 

w2j are empirical coefficients that regulate the “weight” of 
the .  In our case,  is the number of 
articles in  - the year selected using the search query k in 
the Google Scholar database. Weights w1j and w2j are taken 
as 1. 

The method has been used in the works of [5,6]. 

Results 

The publication activity analysis showed a high interest in 
modern transformer models, the development of datasets for 
specific applications of deep learning models, and a sharp 
increase in interest in methods of explicable machine 
learning. Relatively small research areas are attracting more 
and more attention, as evidenced by the negative correlation 
between the number of articles and D1 and D2 scores. The 
results show that, despite the limitations of the method, it is 
possible to (1) identify fast-growing research areas 
regardless of the number of articles and (2) predict 

publication activity in the short term with satisfactory 
accuracy for practice (the average prediction error for the 
year ahead is 6% with a standard deviation of 7%).  

Conclusion 

The proposed method makes it possible to estimate the 
dynamics of growth and decrease of publication activity in 
scientific sections of AI, including those related to 
applications in economic sectors. The method does not 
require access to large bibliometric archives and allows to 
obtain relatively fast quantitative estimates of dynamic 
indicators of the growth rate (D1) and acceleration rate (D2) 
of the number of scientific publications. The software and 
examples of calculations are available at 
https://www.dropbox.com/sh/fkfw3a1hkf0suvc/AACRZ7v
9qympen_ht00jeiF6a?dl=0. 
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Abstract 

An approach explores new means of fundamental diagnostics that are aimed at identifying management problems and eliminating 
organisational pathologies.  
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1 Introduction 

The basis for a diagnostic assessment is a systematisation of 
both early and late symptoms. Its results form the basis for 
a development of symptomatic measures. Such measures 
are considered as means to eliminate appearance of external 
pathologies. To do this, it is necessary to undertake radical 
measures aimed at key changes in an organisation. 

2 Main Part 

In the first part a study of resultative means of business 
assessment is conducted. Such means are regarded both in 
short-term and long-term perspectives: for example: 
acceleration and improvement of the processes by means of 
automation implementation without staff training; process 
acceleration in consequence of automation; implementation 
of automation and staff reduction. So a special procedure is 
required to facilitate the objective change, the development 
of which was the goal of this study. The implementation of 
the procedure allows for identification of causes that result 
in the organization to remain in an unstable state for 
extended periods of time [1]. 

In the second part an approach in developing procedure 
for diagnostics of management system is expanded. Its basis 
is formed by mechanisms of an organisation in conditions 
of radical innovations related to high level of uncertainty 
and unpredictability of a project’s life cycle. Such 

conditions is chronic, hence, unnatural for the organisation, 
as the external destructive forces occur along with the such 
problems: the market needs satisfaction and supply of 
resources in consequence of changes in environment 
requirements; lack of understanding of the company 
management system in consequence of the outdated 
knowledge submission; knowledge is delivered with an 
emphasis on “becoming a manager”, and the environment 
requires you to be a professional manager; the norms are 
adjusted to the current production, and not to the 
requirements for improvement; problem solving in a short 
time [2-4].  

In the third part, diagnostics management system is 
performed under conditions of a strategic course change. 
The results of the performed diagnostics made it possible to 
identify symptoms of abnormalities, which are following: 
ccompliance with established standards: the appearance of 
the management department in the form of an inability to 
solve quality problems due to absence of necessary funds; 
divergence of understanding between reality and the desire 
of the company's management [5,6]. 

3 Results 

As a result, all experience gained is recorded in a specially 
developed methodology, which serves as a guide for crisis 
management and mitigation 
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Abstract  

In recent years, many banks have closed their branches. The main reasons are unprofitability and the transition of customers to online 
banking. But recent research has shown that customers still need branches for different reasons such as complex transactions or specific 
personal requests. In this work the new approach to improve the branch structure of a commercial bank was defined.   

Keywords: commercial bank, branch, management structure, development and improvement of the management structure, information technology 

 

Introduction 

Banks are closing their branches in response to declining 
visits from customers and a shift to internet and mobile 
banking. Customers visits are estimated to decline by 
approximately 35% by 2020 [1]. Retail banking branch 
networks are contracting across North America, the UK, and 
Europe (Figure 1), although the pace of change varies 
considerably between regions. The great reduction of 71% 
is detected in the Netherlands. Banks in North America and 
Southern Europe are reducing branches and growing digital 
sales at a more gradual rate. In many Asian, African, and 
Latin American countries, branch reduction is not so 
apparent - only because retail banks in these markets 
leapfrogged branch distribution to go directly to digital sales. 

 
Figure 1: The number of branches per million people [2] 

But reality is more complex. The customers still demand 
interactions at key moments. They love digital for routine 
transactions, but want human contact when they need it. 
Branches give them the reassurance about the bank’s brand 
as well. So the branches still have a vital role as visible, 
tangible locations that customers associate with trust and 
reliability [3]. 

Decision and methods 

In previous article [4], the approach for improving the 

branch network of banks was defined. The main idea of 

this approach is incomplete, but partial opening of a 

branch, which involves several stages. In the first stage, 

only one third of all function shall be performed. At the 

second stage, a real assessment of the branch's capacity 

should be made, which verifies the theoretical 

calculations. In the next step, the mini-branch does two-

thirds of the work of a standard branch. At this stage, the 

general-purpose specialists are replaced by the core team 

of workers. 
In this article, the defined approach will be improved. 

First of all, a bank branch should be considered as an 
experience center where individual customer requests will 
be considered by specialists. Thus, a special individual 
approach to each client is developed. The function of such 
specialist is to build up a personal relationship with the client. 
At the same time, the client receives advice on complex 
operations and may even receive training or education. With 
this service, the client will be able to make a decision 
himself, but at the same time relying on a specialist. An 
important role of the bank is to confirm the correct decision. 

Other tasks of the experience center are operating as an 
integrated component of the overall channel strategy, 
leading with experience and emphasizing the human touch 
with the front-line complementing technology with empathy.  

This improved method implements three stages of 
improving the banking branch system. At the last stage, the 
experience center can be upgraded to a full unit. At this stage, 
the main part of the portfolio investment takes place from 
the parent bank, which gives more flexibility to the branch.  

 
 

Conclusion 
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This partial opening of a branch in several stages minimizes 
risks and allows the branch to instantly adapt to the specifics 
of the given region. The modification of the standard branch 

into an experience center allows banks to increase the profit, 
achieve a new level of the digitalization and find a special 
relationship to customers.
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Abstract  

In recent years, having a motivated workforce provides a variety of benefits, such as decreased absenteeism, employee retention and low 
staff turnover, better interactions between management and employees, increased worker performance, improved quality and enhanced 
customer service etc. The department's and even the company's success is directly correlated to the level of motivation of its employees. 
In order to keep personnel motivated, it is necessary to do so on a regular basis. In this thesis, the authors make a research on the employee 
motivation in tourism industry Kerala. For the research authors used KTDC, Idukki as the environment for the research.  

Keywords: employee, motivation, tourism, hospitality 

 

Introduction 

In tourism sector, it is vital to have motivated staff in an 
organisation. The success of a business is closely related to 
the motivation of its employees. Motivation is tough to 
analyse, control, and sustain, but if done effectively, it is 
relatively easy. In a world where most people work from 
home, it's all about having the proper attitude, energy, and 
perseverance. If one person is seen to be cheerful and 
excited about their motivation, the morale of the motivation 
will develop. The ability of a corporation to generate new 
ideas relies heavily on the motivation of its employees. A 
company's capacity to innovate is vital to its long-term 
viability, therefore you must guarantee that your employees 
are both innovative and driven. Employees that are invested 
in the company's success are more likely to come up with 
innovative solutions and improve overall performance.  

The object of the research is entrepreneurial activity 
within tourism industry in the Kerala region, India. 

The subject of the research is staff motivation system in 
the tourism and hospitality organisation. 

Qualitative and quantitative research methods have been 
used to conduct the research. Primary data and secondary 
data will be collected.  

Overview 

Many people from all over the globe have come to visit the 
state since it is a lovely site with a diverse range of flora and 
unique features. Because of the tourism industry, more 
people are visiting Kerala. Kerala tourism is recognised for 
being high-end, which is why so many people visit the state. 
Kerala tourism has never looked back, thanks to its natural 
beauty, scenic attractiveness, and other attractions. 

 
Figure 1.1 Foreign and domestic tourist arrivals across Kerala from 2013 

to 2019 (Statista, 2022) 

Government-owned, the Kerala Tourism Development 
Corporation, or KTDC, is in charge of and runs tourism in 
the state of Kerala. A group called the Kerala Tourism 
Development Corporation (KTDC) is based in 
Thiruvananthapuram and has offices all over the state of 
Kerala. It also runs hotels, resorts, and other places for 
tourists to stay in different parts of the state. When the 
Kerala Tourism Development Corporation was set up, it 
was in 1966[3] 

Decision 

The authors here make a research based on the employee 
motivation at KTDC, Idukki.  With the help of primary data,  
(Survey’s and interviews) the authors acquire required 
information’s regarding the current   employee motivation 
strategy of the organization  and this could help the authors 
to provide a new action plan for the improvement. 
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Conclusion 

A pleasant work environment is the foundation for a 
company's success. Motivating employees may be time-
consuming and tough. However, in order to boost employee 
productivity, managers must promote a favourable work 
atmosphere. Ascertain that workers believe their work and 
efforts contribute significantly to the company's success. 

Always remember to have a 'open-door' policy and a 
friendly management staff. Becoming a true and open 
communicator with your group. Maintaining constant 
communication helps build professional relationships. 
Staying optimistic and maintain calm specially under 
unforeseen events. Providing frequent, positive feedback to 
workers and team members can and will help the employees 
to get them motivated. 
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Abstract  

A method for evaluating media in several modalities is described: by thematic focus, by classes and properties defined by experts. The 
method allows the evaluation by semantically complex queries, for example, concerning socially significant topics. The algorithm is based 
on the thematic model of the corpus of publications and includes decision support methods to take into account expert opinions. In contrast 
to deep learning models, the proposed approach does not require markup of large corpora of texts and a long learning process. 

Keywords: mass media, topic modeling, natural language processing, social significant information 

 

1 Introduction 

The media are sometimes referred to as the "fourth estate" 
because they not only reflect the activities of the state, but 
also form the informational context, sentiment, depth and 
level of significance attributed to certain state initiatives and 
public events. A multilateral and quantitative (as far as 
practicable) assessment of media activity is important for 
understanding their objectivity, role, thematic and tonal 
orientation and, ultimately, the quality of society's "fourth 
estate. Therefore, it is useful to assess not only individual 
documents, but also the media as a whole in terms of the 
validity of specific hypotheses, such as "Are the media a 
source of socially relevant information?", "Do the media 
publish popular articles?" and "Do the media display 
objectivity?", etc. The papers [1-4] discuss a method that 
provides answers to the questions posed, based on the 
objective characteristics of the corpus of media articles and 
subjective high-level expert evaluations. 

Method 

The proposed method [5] allows the evaluation of media in 
several modalities (topics, properties, classes). The method 
combines thematic modeling of corpora of texts and 
multicriteria decision making [6-8]. Thematic modeling as 
one of the natural language processing methods [9,10] 
provides the division of a corpus of documents into 
intersecting groups based on the statistical characteristics of 
the vocabulary of words composing this corpus. 

Each media article can be described by a set of properties, 
which are often heterogeneous. For example, these 
properties can include both objective indicators (the number 
of reposts and comments) and subjective indicators 

(emotional tone or tone). It is necessary to assign a published 
text to a certain class, which allows us to evaluate, for 
example, the degree of its impact on the audience or the need 
for a more detailed analysis.   

The method is based on the analysis of document 
corpora and works as follows: a conditional probabilistic 
distribution of media by topics, properties and classes is 
calculated after forming a thematic model of the corpus of 
texts. The classes can be popularity, social significance, 
objectivity, etc. [11] Several methods are used to obtain 
weights that describe how each topic is related to the 
properties and classes in the analyzed document. These 
methods include manual high-level labeling using an 
analytic hierarchical process (AHP) [12], the use of multiple 
document corpora, and comparative corpus partitioning. 
The latter involves evaluating the thematic asymmetry of the 
corpora to obtain weights describing the relation of each 
topic to a particular criterion/property. These weights, 
combined with the thematic model, can be used to evaluate 
each document in a corpus for its relevance to properties and 
classes.   

Results 

The proposed method was applied to the corpus described 
in [13] to classify negative media information into socially 
relevant topics. A thematic model was developed using 
BigARTM (200 topics) [14]. Experiments confirmed the 
general feasibility of media evaluation using the thematic 
corpus model, as a ROC AUC score of 0.81 was obtained in 
the classification task, which is comparable to the results 
obtained for the same task using the BERT (Bidirectional 
Encoder Representations from Transformers) model [15] 
with a limited size of the marked corpus of documents (1000 
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documents).  
It has been revealed that in the situation of limited 

number of marked-up texts, the quality of classification is 
almost the same for both the proposed method and the 
BERT model, which allows us to recommend the proposed 
method for fast, low-cost processing of large bodies of 
documents and media assessment in general. The 
architecture of the software system implementing the 
proposed approach is based on the components described in 
[16]. The code of the system is available at [17]. 
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Abstract  

The purpose of this paper is to find new possibilities how companies can improve its online marketing and increase the awareness of 
products and services to achieve a competitive advantage in the business market.  The object of the study is online marketing application 
in entrepreneurial activity. The subject of the study is application of online marketing strategies for small and medium-sized companies in 
an order to create a competitive advantage.  

Keywords: business-to-business marketing, competitive advantage, online marketing, destination management company 

 

Introduction 

Creating a competitive advantage over one’s competitors is 
important for every company across the globe and online 
marketing has proven to be one of the most effective 
competitive strategies in a business-to-business field.  

The object of the study is online marketing application 
in entrepreneurial activity. 

The subject of the study is application of online 
marketing strategies for small and medium-sized destination 
management companies (DMS) such as Baltic Blues Travel 
LTD in order to create a competitive advantage.  

The paper utilizes secondary quantitative and qualitative 
data for the research findings. 

 
Figure 1. Competitive advantages of online marketing (the table created 

by author based on [4]) 

Overview 

Online marketing means marketing services and products 
and building customer relationships over the internet. It is 
the fastest growing form of direct marketing. In general, 

using the internet makes goods and services more 
competitive internationally because it creates efficiencies in 
distribution and transport, and reduces costs. The internet 
has created a standardized way for companies to 
communicate across country borders by reducing the 
language barrier in international marketing. It is also an 
effective way to gather and distribute information regarding 
international markets. Other considerable benefits include 
improved cash flows and more efficient payment processing.  

Here are a few statistics that show results to help steer 
your advertising business to business strategy decisions: 

1. 92% of young buyers prefer direct mail for making 
purchasing decisions, implying that the current and 
emerging generation has a higher level of trust in traditional 
advertising.   

2. For every $167 spent on direct mail, marketers in the 
United States sell $2,095 worth of goods or services.  

3. According to marketing experts, the average 
American is exposed to roughly 5,000 commercials every 
day, with most of them being digital ads and only about two 
being direct mail pieces.  

This implies that direct mail can help you break through 
the digital clutter and make your company stand out. 

4. Direct mail is opened 80-90 percent of the time, 
whereas emails are only opened 20-30 percent of the time. 

5. Direct mail has a response rate of 5.1 percent, 
compared to 0.6 percent for email, 0.6 percent for paid 
searches, 0.4 percent for social media, and 0.2 percent for 
online display ads.  

6.When used as part of an integrated campaign, direct 
mail increased advertisers' ROI by 20% [1]. 

Decision 

There are many ways to build a sustainable competitive 
advantage of DMC companies in Latvia, such as Baltic 
Blues Travel company in digital marketing. Some of the 
suggestions include: 
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1. Become seen as a leading authority 
2. Create vastly superior content 
3. Rule a social media platform 
4. Build a vastly superior user experience 
5. Build a passionately loyal audience 

Conduct usability testing and 
implement refinements on an ongoing basis. Users will 
remember if your site is far easier to use, and it can keep 
them coming back. 

Build a site that’s unbelievably fast. This is a specific 
way to build a superior experience. One way to do this is to 
consider implementing Accelerated Mobile Pages. 

Make a fantastic mobile experience. Site speed is one 
way to do this, but the other is to adopt a mobile-first 
mentality. Redesign your site and mock up your mobile 
experience first; work on your desktop version only after 
your design for the mobile site is complete 

Conclusion 

The main objective of this paper is to investigate different 
methods how small and medium-sized  DMC companies in 
Latvia, such as Baltic Blues Travel can create a competitive 
advantage over its competitors through online marketing, 
using international experience. The offer of their services to 
business buyers may improve leading to competitiveness 
increase. The case study provides a strong theoretical basis 
for online marketing and all presented ideas are inexpensive 
and can be executed easily. However, it is too early to say 
whether the recommendations presented in this thesis will 
be effective or not due to the current global crisis (COVID 
pandemic and global economic downturn) which has 
affected the whole industry. 
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Abstract 

The study is oriented to know the weaknesses in the organization. It allows to overcome obstacles in the implementation of the medium-
term scenario within given norms. .Such knowledge is permitted to find the improvements in the system through locating and understanding 
the weak points of the system. The methodology for performing diagnostics is accumulated through constant monitoring the potential of 
value. There are effective means of increasing the rate of capital turnover, tested in the context of established regulations e system. As a 
result, implemented measures targeted at improving the system, positively affect the characteristics of the system. 

Keywords: methodology, oobstacles, leverage, restore, live activity, chance  

 

1 Problem 

The requirements for continuous monitoring of introduced 
modifications to the system are in conflict with the 
reluctance of developers to locate the vulnerabilities in their 
patched version of the system. Considering that the focus on 
long-term value growth is in contradiction with short-term 
profit accumulation schemes, the research problem was 
expressed in the following formulation: “It is impossible to 
make effective changes to the system without being able to 
reveal the hidden causes for its quality deterioration” [1]. 
The object of the study is revealed in the identification of 
organizational growth factors, which provide an opportunity 
to identify the symptoms of inhibition of production by 
taking responsibility for the abandonment of productive 
entrepreneurship (going beyond) before and after justifying 
the loss of value due to the focus on short-term gain [2]. 

2 Methodology 

Advance of rules for overcoming violations during the full 
life cycle of production. The aim of the study is to develop 
a procedure that allows you to identify the necessary 
measures and be able to initiate and implement them, 
eliminating issues as they emerge. As a result, the following 
four tasks were formulated: 

1. Perform a continuous analysis of the barriers 
responsible for complacency in the management team. 

2. Choice a new set of measures for the next version of 
the system and select the variant of exclusion of 
effectiveness.  

3. Implement a middle-term scenario for the performance 
system transformation. 

4. Development of a manual for the operation of the 
system in special conditions. 

3 Results 

As practical results, it should be noted that the 
implementation of measures targeted at identification of 
system vulnerabilities, helps to improve the system as a 
whole. Besides, it should be distinguished the reasoning for 
changes that allow to produce valuable through the mastery 
of unique technology before and after the agreement of the 
regulations of all work and how to pay for it.  

The novelty of the research is in the full-scale 
implementation of an improved version of the system, 
which ensures the development of an organization under 
updated conditions. It allows to implement a program of the 
sustainable growth of the organization in a difficult 
environment 
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Abstract  

Higher education is a complex ecosystem that is rapidly changing in the modern world. The globalization of the educational space is 
accompanied by increased competition between countries, uneven and non-linear expansion of higher education. Forms, methods, 
technologies of education are developing, primarily related to the use of ICT. The requirements for the result of education - its graduates - 
are changing. 

Keywords: digitalization, international students, pandemic, ICT. 

 

Introduction 

Since the beginning of the 21st century, rapid 
transformation processes have begun in the system of 
education and higher education. Back in the 2000s, analysts 
noted a significant turbulence in its development, which is 
associated with the high growth dynamics of student 
numbers. The boom in higher education was accompanied 
by a significant increase in international flows, an increase 
in the number of foreign students. Under the influence of 
rapid digitalization, new forms and methods of teaching 
began to appear. The financial crisis and various financial 
restrictions have led to a decrease in the cost of education. 

Results 

Demographic trends have led to a clear distinction between 
the Global North and the Global South. The hallmark of 
Global North has been a decrease in the number of students 
despite efforts to attract international students. Conversely, 
Global South has seen a rapid growth in student numbers. 

At the same time, the new events of the 2020s showed 
that all these circumstances turned out to be only 
prerequisites for real transformations. The following are the 
most important current trends: 

1) The first severe and completely unexpected test was 
the global pandemic, when in April 2020 higher education 
institutions around the world were forced to close and 
international transport traffic was interrupted. At the 
beginning of 2022, there are still no exact data on the 
number of students in general and international students in 
the world in 2020 and 2021. But there is every reason to 
believe that it has decreased. 

However, the educational community has risen to the 
challenge. More than 20 years ago, MOOCs (massive open 
on-line courses) appeared and have been developed since 
2011, when leading American universities (Stanford and 
Massachusetts Institute of Technology) posted video 
courses of academic disciplines of their professors in open 
access. In the new situation, information technology has 
become a decisive factor in overcoming the difficulties of 
the pandemic and has itself received a new impetus for 
development. The wide dissemination of learning 
technologies using ZOOM platform made interactive 
communications possible and thereby ensure the continuity 
of the educational and scientific processes. 

2) The next unexpected factor was the military 

aggression of 2022, which, despite its local nature, will have 
great consequences for the global educational space. 
Undoubtedly, this will mean a redistribution of student 
flows and, accordingly, financial flows between countries 
and continents, in general - a change in the structure of both 
the total number of students and the number of foreign 
students. The Russian Federation was the fifth country in the 
world in terms of the number of foreign students in 2019 - 
282.9 thousand, which accounted for 4.7% of their total 
number (6063.7 thousand). Obviously, the majority of them 
will change their place of study and go to other countries. 

3) There is a further intensification of competition at the 
global level for foreign students, evidence of which is the 
constant changes in its structure. Thus, the long-term leader 
in the world market - the United States, despite the increase 
in the number of foreign students, is gradually reducing its 
market share. In 2019, 16.1% of all foreign students studied 
in the USA, while in 2015 there were 19%, and in 2000 - 
25.3%. Also constantly fighting for their market share are 
such leaders as Australia (8.4% in 2019 and 6.2% in 2015), 
the UK (8.1% and 9.0 respectively), Germany (5.5% and 4. 
8%), Canada (4.6% and 3.6%). There are new leaders of the 
world market of higher education, which are very actively 
developing. So, the UAE for the same period (2015 - 2019) 
increased its market share from 1.5% to 3.7%, Japan - from 
2.8% to 3.4%, China - from 2.6% to 3.3%, Turkey - from 
1.5% to 2.6% . 

4) It is also necessary to note the transformational 
changes in higher education itself: its temporal and spatial 
limits are changing; along with formal documents on 
education, the role of various certificates and diplomas (on 
participation in competitions, courses, trainings) is growing; 
paramount is not so much a diploma of education as the 
presence of certain skills, and first of all, creative skills, 
leadership qualities, abilities for continuous development 
and creativity. 

Conclusion 

The current stage is characterized by profound changes in 
the ecosystem of higher education. A new paradigm of 
higher education is being formed, in which its main subjects 
(teacher and student) will acquire new functions. The scale 
of higher education will also expand and take on new shapes, 
both due to geographical expansion and due to the diversity 
of its forms of manifestation.  
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Abstract  

This paper describes a method for estimating the difference between images acquired from a UAV while flying along the same routes. The 
method is based on the use of embeddable images acquired by pre-trained neural networks. The main advantage of the method is that there 
is no need to train a deep neural network.  

Keywords: embedding, deep learning, cosine distance, computer vision, UAVs 

 

1 Introduction 

Image change detection [1,2] is one of the current tasks in 
the field of computer vision, which is based on a set of 
photos taken at different moments in time. Change detection 
methods are applied to many tasks, such as anomaly 
detection with video surveillance and satellite cameras, road 
quality verification, and automation in the field of precision 
agriculture [3]. However, existing change detection 
methods are often trained to recognize specific objects such 
as machinery, people or plants, or to recognize specific 
changes such as changes in plant conditions [4]. 

The purpose of this paper is to evaluate the feasibility of 
using pre-trained deep neural networks to solve the problem 
of detecting significant changes in frames without additional 
training of the neural network. 

2 Data and method 

Image processing involves tasks of identification (cv1), 
verification (cv2), recognition (cv3) and determination (cv4) 
of visible object characteristics (speed, size, distance, etc.). 
The cv2 problem is often solved using so-called Siamese 
networks [5], where two images are processed by two 
identical, pre-trained networks.   The method based on the 
application of pre-trained deep neural networks is efficient 
in terms of the effort involved in image partitioning and 
model training. One type of cv2 class task is to identify 
frames of two video sequences containing significant 
changes. For example, such video sequences can be 
obtained by flying a UAV along the same route. A well-
proven method of face recognition is based on obtaining 
vector representations (so-called embeddings) of frames 
after the images have passed through the network layers. 
The results obtained (image vectors) are compared using a 
triplet loss function, which can be implemented as triplet 
distance embeddings [6] or a triplet of probabilistic 

embeddings [7]. However, this approach still requires some 
pre-training of the network, which may be difficult to 
implement in some operational monitoring tasks. Therefore, 
in this paper we use a direct comparison of image 
embeddings, which can be done by calculating the cosine 
distance, or cosine similarity between the embedding 
vectors. Since the scalar product of the vectors and the 
cosine of the angle between them are related by the relation 
(1): 

                            (1) 

therefore the cosine similarity can be calculated as 
follows (2): 

                           (2) 

 
The cosine distance can be calculated with the 

computational libraries as follows: 

import scipy.spatial.distance as ds 
dist2 = ds.cosine(embedding1,embedding2) 
The value of dist2 can be between -1 and 1. A value of 

0 means that the vectors are the same or, more precisely, 
point in the same direction in multidimensional space (the 
angle between them is 0). Significantly different vectors will 
have a distance estimate at a level close to 1. 

The cosine distance value is used to match parallel 
frames from the two flybys based on the cosine distance 
between their vector representations. Then, based on 
experiments, a threshold of cosine distance has to be 
selected, above which the frames will be marked as having 
significant differences. 

During the computational experiments, synthetic data 
obtained in the Unreal Engine 4 3D environment was used. 
The data represents videos of virtual UAV overflights over 
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fields, with varying illumination, wind speed (which slightly 
changes the UAV's route), and season (vegetation colour) 
for different overflights. Random objects were added to the 
field, the frames with which the model should identify. The 
figure 1 shows a fragment of the video file in which there 
are foreign objects on the 4th frame. 

 
Figure 1 - Four frames of the video file 

Alexnet [8] and ResNet 50 [9] were used as pre-trained 
models. 

The AlexNet network architecture can be summarised as 
follows: Input (227 x 227 x 3) -> Conv (11 x 11 x 96, s = 4) 
- > Max pool (3 x 3, s = 2) -> Conv (5 x 5 x 256, same) -> 
Max pool (3 x 3, s = 2) -> Conv (3 x 3 x 384, same) -> Conv 
(3 x 3 x 384, same) -> Conv (3 x 3 x 256, same) -> Max pool 
(3 x 3, s = 2) -> -> FC (9216) > FC (4096) > FC (4096) > 
Softmax (1000) > Output. Conv - convolution layer, FC - 
full connected layer. The word same in convolution layer 
designation means that stride and padding are chosen so that 
the size of output tensor coincides with the size of input 
tensor. The original 227 x 227 three layer image is 
transformed into a 6 x 6 x 256 tensor which is fed to the full-
link neural network to perform classification. The Resnet 50 
architecture is even more extensive: Input (224x224x3) -> 
Conv (7x7x64, s=2) -> Max pool ((3x3x64, s=2) -> 3x 
Conv(3x3x64, s=1)->3xConv(1x1x256, s=1) ->4x 
Conv(1x1x128, s=1) ->4x Conv(3x3x128, s=1) ->4x 
Conv(1x1x512, s=1) ->6x Conv(1x1x256, s=1) ->6x 
Conv(3x3x256, s=1) ->6x Conv(1x1x1024, s=1) ->3x 
Conv(1x1x512, s=1) ->3x Conv(3x3x512, s=1) ->3x 
Conv(1x1x2048, s=1) -> Avg pool -> FC(1000) -> Softmax 
-> Output. 

4 Results and discussion 

The table 1 contains the results of computational 
experiments which show that, in general, pre-trained models 
can be used to determine the difference between frames 
under certain conditions. For each data set, 2,000 different 
thresholds were enumerated and the one with the maximum 
F1 Score was selected. This maximum F1 Score is also 
presented in the table, along with the area under the ROC 
curve. 

TABLE 1 Model testing results 

Model&Dataset ROC AUC Top F1 Score 

resnet50_land1.csv 0,875059723 0,859813084 

alexnet_land1.csv 0,819079471 0,859813084 

alexnet_land2.csv 0,895814379 0,736378205 

resnet50_land2.csv 0,905669552 0,793485342 

alexnet_land4_orig.csv 0,710267544 0,570752714 

resnet50_land4_orig.csv 0,740790885 0,606711409 

resnet50_land4_sdvig.csv 0,583277779 0,443386955 

alexnet_land4_sdvig.csv 0,622562454 0,453596288 

alexnet_land5.csv 0,718294092 0,832342449 

resnet50_land5.csv 0,749291395 0,832818074 

resnet50_land6_spring.csv 0,67740601 0,473432056 

alexnet_land6_spring.csv 0,682125913 0,476976209 

alexnet_land7_fall.csv 0,73668296 0,55743326 

resnet50_land7_fall.csv 0,753649462 0,621779859 

alexnet_land7_spring.csv 0,777882066 0,58454387 

resnet50_land7_spring.csv 0,797022712 0,635791881 

It can be seen that resnet50 performs better (by 3-5%) 
than alexnet. Both networks performed poorly for the 
land6_spring image set, which reflects abrupt changes in 
weather conditions. The networks also failed to cope with 
the shift of land4_sdvig images, illustrating inaccurate UAV 
overflights along the route. 

5 Conclusion 

The use of pre-trained deep neural networks for frame 
difference detection has potential for practical applications. 
Experiments have shown that the quality of such 
classification increases significantly when monitoring 
within the same season under the same weather and lighting 
conditions.  The method does not require extensive frame 
marking work and is suitable for classifying any changes. 
The resnet50 model showed the best results on the dataset 
used. However, a significant change of the UAV route or a 
change in weather conditions leads to a drastic decrease in 
the quality of frame classification. Further research should 
evaluate the possibility of partial marking to improve the 
quality of change identification. 
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Abstract  

The current geopolitical situation requires a fundamental change in the system of national, collective and global security of the countries 
of the world. Under these conditions, such forms of cooperation and association of countries that form new directions and vectors of 
attraction are of particular importance. Cooperation between the countries of the Baltic and Black Seas has a long history and huge untapped 
potential. 

Keywords: the national security, the collective security, alliance, Baltic Sea – Black Sea cooperation. 

 

The current geopolitical situation is characterized by extreme turbulence: the situation and the balance of power in the world 
are changing rapidly. Despite the successes achieved since the Second World War in reaching stable peace and order, we 
can state a constant increase in the number of new threats to the security of countries and peoples. Singling out such a 
phenomenon as terrorism as a separate threat. Aggravation of painful imperial ambitions of the Russian Federation. Islamic 
fundamentalism and interethnic conflicts in Arab countries. All these and many other processes exacerbate the need to create 
military alliances and alliances for security purposes. 

Russian aggression against Ukraine has become a new factor, and quite unexpected in its scale, despite the constant 
readiness to see this threat. The impact of this factor on the strength and further development of NATO remains to be assessed 
in further studies. There is no doubt that the threat from the East was not exaggerated, that it was indeed serious and 
underestimated. Despite the intelligence and analysts' data, the scale of today's aggression raises many questions regarding 
not only the need to strengthen the alliance, but also the solution of future issues of the fate of the Russian Federation and its 
status in the world. 

Moreover, there is every reason to believe that not only the system of collective security in Europe needs a radical revision, 
but the entire system of global security in the world. The Russian war in Ukraine made obvious the need to build a radically 
new order of international security and its guarantees. 

Under these conditions, cooperation between the countries of the Black and Baltic Seas has a great potential, which has 
not been fully used. In any case, the development and strengthening of cooperation in these regions seems extremely 
promising both in the economic aspect and in the aspect of collective security. 

In the modern context, there is a need to build a radically new system of regional, collective, pan-European and even 
global security. The starting point for this new configuration of international security will be Ukraine and the agreements 
that will be adopted after the end of hostilities. In any case, regardless of this, it is necessary to clearly understand the potential 
of the Black Sea region in terms of both developing cooperation and building the North-South vertical, the Baltic-Black Sea 
axis. It is quite obvious that all previously created institutions will certainly be reviewed in a new context, since they will 
either have to disappear, or be transformed, or acquire a radically new purpose and mission.

mailto:antoina.djakona@isma.lv
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Abstract 

During the sustainable operation of the enterprise, the attention of the management team is lost. The study explores ways to renovate the 
operability of the organization. At loss of stability consultants are involved, but management has no objective means to make a reasoned 
conclusion about the state of development of the organization. This study proposes a full-scale review advance to the organization’s current 
activities. Such procedures are confined to the development of a special program on the basis of which the organization is improved. As a 
result, the skill of conducting effective changes throughout the life cycle of entrepreneurship is being practiced. 

Keywords: environment, impact, inactivity, crises, diagnosis, symptoms, changes, advantage 

 

1 Introduction 

Existing business valuation methods are focused on 
standard procedures that do not allow to assess the stability 
of the organization as a whole. The relevance of this 
research study lies in the awareness about weaknesses of an 
organisation that are threatening to destroy it. Assessment of 
the state of the business is impossible in the absence of 
diagnostic tools. Such knowledge is generated by the 
measures ensuring sustainability under extensive 
circumstances, which results in the possibility to undertake 
activities on crisis response. Management should have a 
diagnostic method that will allow making a timely and 
accurate diagnosis as well as provide measures for restoring 
activity. Considering that measures on crisis response 
contradict the norms of sustainable functioning, the problem 
of the research study should be formulated as follows: “it is 
not possible for an organisation to avoid entering a crisis 
without the means for timely neutralisation of the 
destructive forces” [1]. 

2 An Approach 

The purpose of the research study is the availability of 
means to prevent disorganised consequences through 
diagnosis before and after the generation of knowledge and 
prevention of organisation’s entering the crisis. The 
following research tasks have been formulated according to 
the purpose of the research: 
1. to systematize the factors that interfere with the 

functioning of the organizations and to analyse the 
current deficiencies causing management inactivity; 

2. develop measures to restore lost functionality, taking 
into account the means of fully diagnosing the 
organization and to choose the effective version of the 
diagnostic system; 

3. to evaluate the effectiveness of the developed 
mechanism and to implement the medium-term plan 
of organisational changes; 

4. to organise an effective interaction between the 
members of the organisation under special 
circumstances and to advance a handbook of research 
on trends in product development and loss prevention . 

It allows to elaboration the procedure to ensure the 
measurability of an organisation’s integrity in the course of 
conducted changes. 

3 Conclusions 

Based on the developed the requirements have been 
elaborated that not only allow choosing the priority areas of 
the work, but are also ensuring the degree of understanding 
organizational traps calling for the deviation of the 
enterprise from the final aim. In terms of practical outcomes 
of the research, the activities to prevent potential losses 
throughout the life cycle of an organisation should be 
mentioned. The novelty of the research is in implementing 
an improved technology supporting organisational 
development under the new condition.  
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Abstract  

This paper examines the impact of COVID-19 pandemic on the tourism industry of Uzbekistan. In recent years, coronavirus (COVID-19) 
along with strict isolation measures had shown its negative impact on various sectors of the economy around the world, so in Uzbekistan. 
The tourism industry has been one of those sectors which faced the adverse impact of COVID-19. As a result of the pandemic isolation 
the flow of tourists to many tourism destinations dropped sharply. Tourism related companies such as hotels, restaurants, travel agencies 
and many other leisure activity providers witnessed a significant decline in their businesses.  The thesis  explains the importance of tourism 
industry in the economy of Uzbekistan and analyzes the impact of coronavirus (COVID-19) on the Uzbek tourism sector. 

Keywords: COVID-19, tourism industry, pandemic, Uzbekistan 

 

Introduction 

The COVID-19 outbreak has seriously affected travel 
demand both internationally and in Uzbekistan. The tourism 
sector experienced:  
 the sudden cancellation of international flights; 
 restrictions on both domestic and international travel; 
 awareness of health and safety issues. 

Indeed, the decline in the number of tourists, because of 
the pandemic restrictions, affected the economy of 
Uzbekistan’s tourism industry. The objective of the study is 
to define the impacts of COVID-19 on the sector using 
statistical data.  

Object is entrepreneurial activity of tourism industry in 
Uzbekistan. 

Subject is the impact of COVID-19 to the 
entrepreneurial activity of tourism in Uzbekistan. 

The paper utilizes secondary quantitative and qualitative 
data for the research findings. 

Overview 

Uzbekistan is one of the popular international tourist 
destinations with its UNESCO-recognized historical sites 
and cultural history. The Uzbek tourism industry had seen 
significant growth over the last couple of years (before 
COVID-19) in the number of tourists visiting the country. 
According to statistics the total number of the visitors who 
visited Uzbekistan in 2018 was 5.34 million, while it 
increased by 35% to 6.74 million in 2019 [1]. This growth 
was mirrored in tourism income, which raised from 1.04 
billion US dollar in 2018 to 1.34 billion US dollar in 2019, 
indicating 26.2% increase [2].  

However, due to the implemented worldwide lockdown, 
Uzbekistan closed its doors on March 16, 2020, to tourists 
from all over the world.  As result of this, the developing 
tourism industry of the country experienced several rapid 
declines. For instance, according to the statistical data, in 

2020 around 1.5 million and in 2021 around 1.3 million 
tourists visited Uzbekistan, representing less than 23% of 
the 6.7 million recorded in 2019 (Figure 1). Tourism service 
exports estimated 260 million US dollars in 2020, less than 
20% of previous year's level of 1.313 billion US dollars [3].  

 
 Figure 1. The decline phase, in the number of visitors in millions, 2019- 

2021 (the table created by author based on the statistics [3]) 

Furthermore, COVID-19 affected the employment in the 
travel & tourism sector of Uzbekistan with 27.3 % decrease 
in 2020 compared to 2019 [4].  

Decision  

As travel restrictions at country borders have been removed 
this year, tourism may see some increase from now. But 
tourism will not be the same as it was before COVID-19 
crisis. Because tourists are more conscious to their health 
and safety now that even small things which may threaten 
their health at the country they want to visit, would change 
their perception about this destination. Therefore, it requires 
particular attention and serious action from both 
government and tourism companies to recover the tourism 
sector and attract tourists to the country again. Authors 
suppose that the tourism companies should transform their 
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traditional way of attracting tourists to innovative, with 
investment in technology and digital innovation programs. 
Also, the government should introduce supportive programs 
to help tourism businesses; especially small and medium-
sized enterprises and as well it should invest for the 
sustainable growth of tourism sector of the country.   

Conclusion  

The COVID-19 crisis has had a detrimental impact on the 

tourism industry, and it may keep so for some years. This  
paper investigates the severe impacts of the COVID-19 on 
tourism and the economy of the country. Along with the 
economic downturn, the coronavirus has created a 
significant threat to the tourist industry. Because  
of this reason it seemed to have had an impact on the 

tourism sector.  
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Abstract 

At the present time monitoring and performance analysis of Information systems is necessary. An important part of this process is the 
visualization of the received data. 

The first part of this work focuses on metric data visualization options. The data in its turn includes the one collected for monitoring and 
analysis of information system workload. Zabbix, PRTG and Grafana were chosen as visualization programs. The study comprises a brief 
comparative analysis of the selected programs. 

The second part of this work is practical. It focuses on SQL Server deadlocks which can affect the overall system performance and on how 
to fix them. 

Keywords: monitoring, Zabbix, PRTG, Grafana, system performance, deadlocks 

 

Introduction 

Working on my thesis (“Development of the Monitoring 
and Analysis System For Information Network’s Server and 
Client Parts”) I encountered a collected data visualization 
issue. There were various metrics for performance analysis. 
Operational system’s performance counters, a database 
workload, application performance index, number and type 
of errors, etc. After data collection and preliminary analysis 
there is a need to somehow display the date on a user’s 
screen. We need monitors, graphs, charts, tables. Otherwise, 
this information is just zeros and ones that lie in their 
database and do not affect decision making. Without 
visualization, the system doesn’t make any sense - no matter 
how well it is set up, no matter what type of analysis it 
carries out. So I am going to launch a program which 
enables the system kernel to collect and log the necessary 
information, using automatic and manual settings. 

A huge amount of work to visualize the collected data 
must be done either by yourself or using ready-made 
solutions. 

Having conducted a more careful study, I focused on the 
following software products: 

1. Zabbix 
2. PRTG 
3. Grafana 
Zabbix [1] - the server can be installed on Linux only, 

while the agent can be installed on both Windows and on 
Linux. It is a free software product. There are several 
templates for monitoring networks, servers, routers and 
other IT infrastructure devices in the "box". It is possible to 
connect new sensors to different settings - this is what I need. 
Through such sensors it will be possible to show the 
information that the system kernel collects. 

Figure 1 shows an example of a Zabbix dashboard (the 

screenshot is not from my system, but from the Internet). 

 
Figure 1. Zabbix 

PRTG [2] – the server can be installed on Windows. It 
is a shareware product. The free version is more than enough 
for my research. Again, there are many sensors from the 
“box” for collecting data on IT infrastructure devices. And 
it is also possible to connect new sensors which in their turn 
can be connected to the necessary data. 

Figure 2 shows an example of a PRTG dashboard (the 
screenshot is not from my system, but from the Internet). 

 
Figure 2. PRTG 
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Both Zabbix and PRTG are equally suitable solutions for 
the data visualization problem. The only difference is that 
PRTG is easier to set up while Zabbix is completely free 
software. However, both products duplicate the information 
that the kernel of my system has already collected and 
prepared for output. In other words, they are redundant. So 
we need to take a closer look at the third software product - 
Grafana 

Grafana [3] is a free data visualization, monitoring and 
analysis platform. It can connect to various data sources. 
Meanwhile it is not a collector and analyzer. It is a good and 
pleasing visualize – the one that I need. 

Figure 3 shows an example of a Grafana dashboard. 

 
Figure 3. Grafana 

Overview 

This article shows how to detect and fix errors in a working 
information system, using a visualizer. The process consists 
of four stages: 

 Finding an error 
 Analysis 
 Fixing an error 
 Conclusion 

Decision 

My choice is Grafana. Though the system kernel for my 
thesis paper has not been written and the metrics, being a 
result of the non-existent kernel, has not been collected, I 
cannot wait to test the visualizer. 

After consulting with colleagues I deployed a bunch of 
software to collect the log information of our productive 
system. Error and warning data from the logging migrated 
to the Elasticsearch search engine. Further the databases 
aggregated by error, time and server were transferred to the 
Grafana dashboard. There are several key nodes in our 
productive system - that is the central node, the warehouse 
node and the online store node. And there are several dozen 
knots of ordinary stores. Information on key nodes was 
displayed in separate histograms whereas data for all the 
stores - in a general histogram. I also added the error code 
below. The result is a dashboard, shown in Figure 4. 

 
Figure 4. Dashboard 

Here is the text of one of the common errors detected 
while working with the the visualizer: 

Lock conflict while executing a transaction: Microsoft SQL 

Server Native Client 11.0: Transaction (Process ID 99) was 

deadlocked on lock resources with another process and has been 

chosen as the deadlock victim. Rerun the transaction. 

HRESULT=80004005, SQLSrvr: SQLSTATE=40001, state=33, 

Severity=D, native=1205, line=1 

Using the MS SQL Extended Events mechanism [4], we 
were able to catch conflicting queries leading to these errors. 
These turned out to be deadlocks that occur when one 
session registers data for exchange and uploads this data to 
exchange files by another session. Figure 5 shows the 
deadlock graph of these sessions. 

 
Figure 5. Deadlock graph 

Having considered the graph information in detail, I 
managed to find lines of code from which conflicting 
requests were called. By changing the algorithm a little 
(managed locks were added to the data before the request), 
I managed to resolve the deadlock conflict and eliminate the 
errors associated with them. 

Conclusion 

Thus it can be concluded that the visualization of any 
information is very important. Specifically, in my case, it 
helped to detect errors hidden from both users and 
developers, those which consumed server resources and 
negatively affected overall performance of the system. 
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Abstract 

The present work is devoted to ensure the management of the whole process at the level of responsibility centers. An approach is proposed 
to the research of problems of business protection from a position of means for ensuring of protection at various levels of the organization 
The objective means that allow to identify the reasons for the destruction of the organization and to create a system of countermeasures act 
as such tools. The core principle behind the advance is to hold the individuals responsible for the task they have control over. This will 
decrease internal waste and downtime caused by structural changes within the organization. 

Key words:  diagnostics, duplication, depreciation, changes, improvement, performance 

 

1 Introduction 

Introduction of new control facilities and the organization 
cause changes in strategic development of the enterprise. 
However, gaps of responsibility within the structure of the 
organisation, results in a problem that is due to the 
organizational structure of an organisation being unable to 
ensure effective management. The main task of the research 
is expert activity within the framework of which it would be 
possible to recommend to managers of the enterprise to 
choose their concrete technology for protection of business. . 
As a result, to restore management functions of the 
organisation, changes in the organisation's structure in the 
form of power and responsibility redistribution have to be 
made, hence ensuring the “withdrawal” of the organisation 
from an unstable state [1]. 

2 Main Part 

As a subject of study, performance mechanisms of 
organization protection are used. The aim of this study 
comes to development of the procedure that ensures a 
change in the organisational structure, taking into account 
the effective means of managing the whole process. It allow 
providing the protection of business at any stages of it’s life 
cycle. In accordance with the goal the following objectives 
are solved: 

1. To provide continuous analysis of violations in the 
distribution of powers; 

2. To choice for adjusting the organizational structure 
in the short term.  

3. To implement the scenario for assessing the full 
performance of the organisation in the medium-term; 

4. To development the manual on what steps to take in 
the conditions of internal self-organization. 

The tasks listed above were the basic for execution of 
the examination, allowing to develop a complex of 
recommendation for the use of effective mechanisms of 
business protection in each specific case. 

3 Results 

Examination of business protection mechanisms is focused 
on finding of leverages for an integrated assessment of all 
types of ensuring the sustainable business operation. 

As a result, the proposed approach makes it possible to 
improve the implementation efficiency of the taken 
decisions until the final goal is achieved. 

At the same time it is necessary to concentrate attention 
to the following circumstances: assessment of the situation 
both from within and outside the branch; definition of 
potential factors that may become a source of new 
opportunities; development of the strategic plan to achieve 
the ultimate potential benefit. 

The novelty of the approach is in the mechanisms of 
internal self-organisation that is accompanied by the 
changes in the organisational structure. 
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Abstract  

During their studies, students acquire skills and competencies to work with scientific literature and various sources of information. Students 
use a variety of data collection methods in their research and learn how to analyse the data obtained. The task of scientific supervisors is 
to guide, couch and support students in research work. Work with bibliography in academic research include such areas as 1) creating a 
literature review, 2) compilation of the list of sources and literature used in the research, 3) creating references in the text, 4) avoiding 
plagiarism in scientific writing. 

Keywords: academic research, bibliography, references, plagiarism 

 

Introduction 

During the study process, students develop various 
academic works that have the characteristics of scientific 
research work. These are most often scientific essays, 
reports, case studies, term papers, bachelors or qualification 
theses, master's theses. Students have been studying for 
academic writing since the first semester. Education, theory 
and practice are the cornerstones of every profession. 
Acquisition of knowledge of the principles of scientific 
methodology and basic skills of scientific research is now 
included in every study program. The academic staff is 
responsible for providing a scientific approach to their 
subjects, the development of critical thinking in today's 
information-rich news field. 

Results 

Literature reviews are designed to provide an overview of 
sources explored while researching a particular topic and to 
demonstrate that research fits within a larger field of study. 
There are 4 stages in creating a literature review: 1. Problem 
formulation - which topic or field is being examined and 
what are its component issues?; 2. Literature search - finding 
materials relevant to the subject being explored; 3. Data 
evaluation - determining which literature makes a 
significant contribution to the understanding of the topic; 4. 
Analysis and interpretation - discussing the findings and 
conclusions of pertinent literature [2], [6], [7]. 

Thorough bibliography shows that researcher has used 
appropriate sources for the research. Bibliography can help 
researcher make sure that the best versions of all sources are 

used, to demonstrate that researcher is aware of all of the 
relevant and update literature with the latest trends in the 
field. 

Referencing helps the researcher to avoid plagiarism so 
that it is clear which ideas belong to him/her and which are 
somebody else's. References show awareness of the topic, 
provide supporting evidence for new ideas, arguments and 
opinions, allow others to identify the sources used [2], [4], 
[7]. All university assignments that involve research by 
another author must be properly cited. By citing the work of 
a particular scholar, researcher acknowledges and respects 
the intellectual property rights of that researcher. 

Academic integrity encompasses a number of values 
including honesty, trust, respect, fairness, and responsibility 
and ideals that should be upheld by all educational 
stakeholders [1]; [3], [5], [8]. Strategies to deter plagiarism 
include advice regarding assessment development, 
curriculum design, and academic skills education [1]. 

Conclusion 

The academic staff of each study course is responsible for 
the observance of scientific principles in their study subjects. 
The teacher must set high quality requirements for each 
study work that is a studies outcome. Each teacher develops 
students' attitudes towards education, the fair study process 
and the results obtained. Thus, the inclusion of this topic 
“Work with bibliography in academic research during 
studies” in the study process contributes to one of the most 
difficult problems in the implementation of research-based 
studies

. 
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Abstract  

The paper discusses the video and image preprocessing steps that are required for a wide range of clustering, segmentation and classification 
tasks. The peculiarities of the processing processes presented in this work are the large volume of video data and potentially high data 
acquisition speed when multiple UAVs are in operation. The described stages provide conversion of the raw data into a format suitable for 
input to a machine learning system with subsequent solution of the problem and for further research. 

Keywords: computer vision, UAVs, machine learning 

 

1 Introduction 

Computer vision is a set of machine learning techniques, 
which in turn is part of the field of artificial intelligence [1]. 
Computer vision tools and techniques are widely used for 
UAV data collection and processing. The wide range of 
UAV applications and the features of this platform [2] 
require the development of a set of video data processing 
methods in monitoring tasks. In fact, it is necessary to 
develop a sequence of operations that could transform and 
process the "raw" data to solve a wide range of clustering, 
segmentation and classification tasks. The first and very 
important task is video and image preprocessing. 

Data preprocessing is a set of methods that provide 
conversion of raw data into a format suitable for input to a 
machine learning system and subsequent solution of the 
problem. 

2 Overview 

Video data processing involves the same steps as image 
processing except for one additional step to extract frames 
from the video file.  The steps for pre-processing video data 
include: 
1) Retrieving frames from the video, and saving them. 
2) Dividing the dataset into training and test parts. 
3) Increasing the sample size by adding modified frames. 
4) Normalization of data. 
5) Data centering. 
6) Data scaling. 

Later in this paper, these steps will be discussed in more 
detail.  

3 Decision 

3.1 Retrieving frames from video, and saving them 
This procedure is illustrated in figure 1 (figure 1) 

 

 
Figure 1 - Frames of the synthesised video file 

Above is an example of the same frame cut out of three 
video files. Since the length of the video is 53 seconds, we 
get 1590 frames, given that the frame rate of the video is 30. 
It is possible to reduce the number of images by taking only 
part of the frames rather than all of them, which is 
essentially equivalent to reducing the frequency. 

3.2 Dividing the data set into training and test sets 

It is necessary to divide the data set into two groups of 
unequal size in order to check the validity of the obtained 
results (to check the quality of the classification algorithm). 
The first (large) group is intended for training the system. 
The second (smaller) group is for testing the system. 

3.3 Augmentation of the sample by modifying them 

Data set augmentation or data augmentation is a technique 
that allows increasing the size of the training dataset by 
modifying the existing dataset. In image processing tasks, 
such modification is performed with the existing images, 
which eventually improves the generalization ability of the 
neural network. Such methods include the following: 

 Image cropping.  
 Vertical and horizontal shifts. 
 Magnifying or reducing the image. 
 Rotations and flips. We can rotate the image by a 

certain angle.  
Each rotated image is unique for the model. Arbitrary 

rotation within 360 degrees is possible. The image can be 
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flipped horizontally or vertically, depending on the object. 
For example, a car image cannot be flipped vertically, as this 
would result in an upside down car. However, it is possible 
to flip it horizontally so that the car is viewed left and right. 

3.4 Normalizing 

Scaling is an operation that moves data from one numeric 
range to another by simply dividing it using a predefined 
constant. In deep neural networks it is necessary to limit the 
range of input variables to 0 to 1. This allows first of all to 
give all the input data the same weight initially, and 
secondly, to optimize the learning process (matching the 
ranges of input variables and neural network weights speeds 
up the process of finding the optimal weights). For example, 
individual pixel colour parameters vary from 0 to 255. 
During normalization, this range changes to a range of 0 to 
1. 

3.5 Centering 

Centering is an operation that helps achieve more stable 
learning. Centering partially solves the problem of explosive 
gradient growth and vanishing gradient, when due to the 
great depth of the neural network, the gradient required for 
the error back propagation algorithm becomes vanishingly 
small. Centering allows to transform the data set so that the 
average value of each data sample is 0. 

3.6 Scaling 

To train a neural network, it needs to be given an image of 
a certain size. Since the data source may be different, most 
often we convert its images to a certain size. For example, 
in our experiments we have used image sizes of 128x128, 
256x256, 512x512 pixels. The maximum size is usually 
limited by the GPU memory and its architecture. In 
particular, when using NVIDIA P100 GPU with 12 GB of 

memory it is possible to store 3 images of 512x512 size at a 
time in the video memory. 

4 Conclusion 

As a result of computational experiments, preprocessing 
methods for synthetic and real video data have been tested, 
which include 

 Obtaining frames from video, and saving them. 
 Dividing the dataset into training and test parts. 
 Data augmentation. 
 Normalization. 
 Data centering. 
 Data scaling. 

The peculiarities of the processing processes are the 
large volume of video data and potentially high data 
acquisition speed when multiple UAVs are in operation. 
Features of real-time data processing of multiple UAVs will 
be the subject of further research. 

5 Acknowledgements 

This research was funded by the: Science Committee of the 
Ministry of Education and Science of the Republic of 
Kazakhstan, grant number AP08856412 « Development of 
Intelligent Data Processing and Flight Planning Models for 
Precision Farming Tasks Using UAVs»;, grant number 
BR10965172 «Space monitoring and GIS for quantitative 
assessment of soil salinity and degradation of agricultural 
lands in South Kazakhstan».  

Publication was partially realized with support of 
Operational Program Integrated Infrastructure 2014 - 2020 
of the project: Intelligent operating and processing systems 
for UAVs, code ITMS 313011V422, co-financed by the 
European Regional Development Fund and ERASMUS+ 
ACeSYRI: Advanced Centre for PhD Students and Young 
Researchers in Informatics reg.no. 610166-EPP-1-2019-1-
SK-EPPKA2-CBHE-JP. 

 

References  

 Mukhamediev R I et al. 2021 Review of Some Applications of 

Unmanned Aerial Vehicles Technology in the Resource-Rich 

Country. – Applied Sciences 11 (21) 10171 

 Mukhamediev R. I. et al. 2021 From Classical Machine 
Learning to Deep Neural Networks: A Simplified Scientometric Review. – 

Applied Sciences 11 (12) 5541. 

 

  



The 20th INTERNATIONAL SCIENTIFIC CONFERENCE 

INFORMATION TECHNOLOGIES AND MANAGEMENT 2022  

April 21-22, 2022, ISMA University of Applied Science, Riga, Latvia   D Kelsina, R Kopitov, I Pyasetska 

106 
PM11  Productmaking: Beyond Traditional Algorithms 

 Software product control  

Dina Kelsina, Rostislav Kopitov, Irina Pyasetska 

ISMA University of Applied Sciences, Latvia 

Corresponding author’s e-mail: d.kelsina@gmail.lv, rostislavs.kopitovs@isma.lv,  irina.pjasecka@gmail.com 

Abstract 

The result-oriented tools for evaluating software labor intensity focus on the sustainable management of the interaction between the 
participants who are involved in the development process. Preventing deadline disruptions in the course of work increases the accuracy of 
the developer's obligations to the customer.  
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1 Introduction 

The approach focuses on identifying and correcting 
planning defects in the early stages of software development. 
These measures reduce financial losses and enhance the 
reputation of developers. However, inefficient production of 
software products is caused by a mismatch between the 
resources allocated and the amount of labor expended by 
developers.  

2 The Computational Platform 

The purpose of the study is focused on the development of 
a procedure that ensures the responsibility for the issuance 
of objective conclusions about the estimated labor intensity 
of software development. In this regard, it was necessary to 
carry out the classification of tools for estimating labor 

intensity. On its basis, a systematization of software 
production process control was carried out. 

As a result, it became possible to develop a procedure 
for a full-scale assessment of software labor intensity. 
Approbation of the procedure was carried out in the course 
of packaging the activities of the BPO organization in a 
specific product. 

3 Conclusions 

On the basis of the procedure recommendations were 
developed on the use of performance tools that evaluate the 
labor intensity of the production of software products. The 
obtained results indicate the presence of the resultant tools 
to evaluate the effectiveness of the enterprise as a whole and 
identify weaknesses in the individual stages of its 
implementation. 
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Abstract 

The article deals with associations of university publishers in the US and Europe, as well as university publishers that are leaders in the 
field of academic literature in the US and Europe. In addition, provide analysis of university presses companies of management models, 
marketing strategies, profits during the pandemic crisis were analyzed. 
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1. Introduction 

The pandemic crisis has greatly affected the work of many 
publishing houses, especially the university press, which 
was often published in print format. The crisis affected the 
supply of paper, the limited physical access of users to 
libraries and shops, and the closure of bookstores. 

These factors influenced changes in the management 
strategies of such companies (switching to flexible 
management - part of the days of work in the office, part of 
the days of work remotely from home), and literature 
promotion strategies (arrangements with online book 
promotion platforms (Amazon etc.), opening their own 
courses, developing their own platforms for book sales). 

Publishers have been challenged to move quickly to 
digital. 

2. Research results 

The international university press market consists of both 
publishers and associations. There are two major 
associations in the USA and in Europe: The Association of 
University Presses (AUP) and the Association of European 
University Presses (AEUP).  

Association of University Presses (https://aupresses.org/) 
based in New York and Washington, USA. This association 
assists in the marketing and promotion of books published 
by its members, and professional training of university 
publishers. Most American university presses are members 
of this association, but since 2017, the association has also 
attracted publishing houses from other countries.  

AUP establishes and maintains links with state and 
government institutions, foundations and other 
organizations that may be interested in the development of 
academic publishing. In addition, the organization contacts 
sponsoring organizations to raise funds for the 
implementation of projects in the interests of all university 
publishers and the entire student and teaching community 
monitors legislative changes, provides legal consulting 
services, and, if necessary, can also organize lobbying for 
the interests of university publishing houses [4]. The 
association is engaged in researching the market of this 
literature, identifying the main problems, preparing various 

events to support the publishers that are part of the 
association.  

One of the main types of AUP services that publishers 
use is corporate advertising. For example, if a university 
press can't afford to pay for its ads in the New York Times, 
then the AUP steps in and collects applications from several 
participants and then enters an advertising contract with the 
newspaper on its own behalf. The source of payment is the 
AUP, whose costs are covered by the university publishers 
participating in the advertising project. One of the activities 
of AUP is the formation of a database of scientific 
publications for all universities, these databases are 
available for use by students through the university server, 
which makes it easier for them to search for literature and 
get acquainted with thematic novelties, and promotes 
monographs. The budget of the Association of University 
Press is $2 million a year. One-third is membership fees and 
two-thirds are income from the provision of services 
(management consulting, marketing, advertising) [4]. 

Many European university presses have joined the 
Association of American University Press (AAUP) as 
foreign members. Despite this, there is still a significant 
difference between the structures, legal aspects of university 
publishing in the US and Europe. France, Germany, and 
Italy have a national association of university presses, while 
in other countries only one or two university presses can be 
found. Many university presses in Europe are not known to 
the general public. Even though each publishing house has 
different vectors of development, mission, structure, eight 
universities from the Netherlands, France, Germany, 
Belgium, the United Kingdom in 2010 decided to form an 
association of European University Presses. It is an 
organization of and for university presses across Europe to 
help them build stronger relationships between them, co-
operate, and share knowledge in order to reach common 
goals and to jointly address important issues in a currently 
dynamic time in publishing [3].  

Their primary goal is to help each other define the vision 
of university press publishing in the digital age, and we can 
share ideas on how to (re)invent ourselves. Participation in 
the association is paid. The team provides opportunities to 
participate in various conferences, international 
exhibitions.  
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Now, this association is working to improve its 
catalogue (aeup-catalog.eu). They already have a catalogue 
platform to which all members are connected, title metadata, 
printed and eBooks uploaded. But so far there is no proper 
marketplace and open searchable database. 

It is important to note that this association also includes 
representatives of Latvia. Riga Technical University Press 
actively participates in many activities of the association. 

We would also like to consider world leaders among 
university publishers as subjects of this market. According 
to the SENSE ranking of academic publishers [5] the main 
publishers in the world, who publish scholarly works and 
books for students are California University Press, 
Cambridge University Press, Clarendon Press, Columbia 
University Press, Harvard University Press, Oxford 
University Press, Pennsylvania University Press, Stanford 
University Press,  etc. These publishing houses produce 
journal articles, dictionaries, monographs, scholarly editions, 
higher education textbooks, schoolbooks and working 
papers. Also, they have blogs and specialist networking 
sites.  

Consider the general points of the marketing and 
management strategies during pandemic Covid-2019 of 
these three leading non-profit academic publishers: 
Cambridge University Press & Assessment (UK), Oxford 
University Press (UK) and University of California Press 
(USA). These publishing houses have sales representatives 
all over the world.  

Management. The number of employees in these 
publishing houses is 7986 employees in Oxford University 
Press, 123 employees in University of California Press and 
3035 employees worldwide in Cambridge University Press. 
All of the publishers represented have a board of directors 
and committees, which are appointed by the staff of their 
universities. They have a Finance committee, Marketing 
department, Publishing committee and others. After the 
pandemic, the Presses assumed that they would be 
implementing a hybrid model of working that mixes some 
days in the office and some working from home. During 
pandemics Cambridge University Press, for example, 
actively invests in skills development of staff; an 
apprenticeship scheme; a focus on equality, diversity, 
inclusion and belonging; coaching from external 
professionals around issues of change to encourage greater 

flexibility and resilience at work; the encouragement of 
community engagement and charitable activity by their own 
offices around the world.  

Marketing. The publishing house has made a big 
breakthrough in digital technology during the pandemic 
despite the reduction in staff. The main achievements: 
online and digital projects focused on improving reach and 
flexibility. For example, Oxford University Press improved 
its online platforms MyMaths, Kerboodle and Oxford Owl. 
Also, the OUP provided its services as a developer of online 
platforms for representatives of the educational business. 
Cambridge University Press improved online projects such 
as Cambridge Core, Cambridge Dictionary and Cambridge 
Go. Both these publishing houses started actively blogging. 
For example, Cambridge University Press created a series 
of blogs “Cambridge Reflections”, written by our authors 
and editors in the humanities and social sciences on the 
wider impact of the pandemic 

Profit. According to the Annual report of Cambridge 
University Press, sales of the previous fiscal year were £384 
million in the period and operating profits in the 15-month 
period were £20.7 m. The Finance Annual report of Oxford 
University Press showed that the estimated annual revenue 
for the fiscal year ending 31 March 2021 was over £56 
million. Growjo Statistics claims that the University of 
California Press's estimated annual revenue is currently 
$29.9M per year [1; 2; 6]. 

3. Conclusion 

After analyzing the work system of the largest European and 
American publishing houses, we can conclude that the 
pandemic crisis contributed to a sharp transition to the 
digital format, the founding of their own written blogs, and 
the search for solutions to provide new types of services. As 
an example, cooperation with other companies to provide 
services for the creation of educational platforms or the 
creation of their own courses. Also, many publishing houses 
have approached the idea of making academic literature 
accessible to people from all over the world. All reviewed 
publishers provided free medical literature so that doctors 
could improve their fight against coronavirus. Some of these 
publishers, like Cambridge University Press, were able to 
get out of the crisis with the least financial losses. 
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Abstract 

Uranium nuclear disintegration is one of the cleanest ways to meet the growing demand for energy. The uranium needed for power plants 
is mainly produced by two methods in approximately equal volumes: in quarries (underground and open) and leaching on-site (ISL). 
Effective use of ISL requires, among other things, the correct determination of the filtration characteristics of the accommodating rocks. 
In Kazakhstan, this calculation is still based on methods developed more than 50 years ago, and in some cases there is inaccurate results. 
At the sa uranium mining, machine learning, regression model, filtration characteristics.me time, knowledge of filtration characteristics is 
necessary to count extracted reserves, predicting the dynamics of production, calculating the optimal number of wells, etc. This article 
describes the method for calculating the coefficient of filtering of rudinal rocks using machine learning. The proposed method is based on 
nonlinear regression models. It also allows you to estimate the filtration properties of breeds in the process of technological acidification, 
where the existing method is not applicable. The proposed method is applicable to about half the uranium produced in the world and allows 
us to significantly (by 22% -70%) to increase the accuracy of determining the filtering coefficient and, accordingly, increase the accuracy 
of the estimated reserves and economic indicators of production processes. 

Keywords: uranium mining, machine learning, regression model, filtration characteristics. 

 

1 Introduction  

According to the World Nuclear Association, in 2018, the 
largest uranium mining companies produced 86% of the 
world's total uranium production [1,2], of which NAC 
Kazatomprom JSC accounted for 21%. Companies use two 
main mining methods: open pit (underground and open-pit), 
which accounted for 45.9% of the production, and in-situ 
leaching (ISL), which accounts for 48.3% of the world's 
uranium production. Approximately 5.8% of uranium is 
mined as a byproduct, such as in gold mining [3]. In 
Kazakhstan uranium production is carried out by the in-situ 
leaching (ISL) method. In this method, uranium is extracted 
through a network of pumping and injection wells through 
which a leaching solution circulates. An important 
characteristic for planning uranium mining is the filtration 
properties of the host rock. Filtration properties of rocks 
have a significant impact on the mineral composition of both 
the surface soil layer and rocks that lie at a depth of tens and 
hundreds of meters. Knowledge of filtration properties in the 
form of filtration coefficient allows to plan the volume of ore 
extraction. The currently used methodology for calculating 
the filtration properties of wells for uranium mining by in-
situ leaching is based on a system of rules that take into 
account only one geophysical parameter (apparent 
resistivity- АR). However, this methodology is not 
applicable in the case of a failure to record CW or distortion 
of values under the influence of acid, which is widely used 
in uranium mining. At the same time, other geophysical 
parameters can be used to calculate the filtration coefficient, 

the use of which can improve the accuracy of the calculation. 
Multiple parameters in the presence of actual measurements 
can be accounted for by using machine learning models 
(MLM) [4, 5]. MLM is widely used to solve the tasks 
geological mapping [6], lithology classification [7,8], 
stratigraphy [9]. 

2 Methodological steps 

The methodological scheme of the study consists of the 
following steps: 

 Data collection and preprocessing. This step is 
necessary to form a set of input variables and to 
select the target variable. 

 Application of machine learning methods in two 
experiments. 

a) Experiment 1: ANN-based regression model based 
on data from exploratory wells of the 
Budennovskoye field. 

b) Experiment 2. Regression models based on ANN 
and Extreme Gradient Boosting (XGBoost [10]) 
use data from the Inkai field. 

Verification of results using root mean square error 
(RMSE), coefficient of determination ( 𝑅2 ), Pearson 
correlation coefficient 𝑅. 

3 Results  

According to the current methodology [11], the parameters 
of the rock filtration properties and the actual value of the 



The 20th INTERNATIONAL SCIENTIFIC CONFERENCE 

INFORMATION TECHNOLOGIES AND MANAGEMENT 2022  Y Kuchin, J Rabcan, A Symagulov, R I. Mukhamediev, 
April 21-22, 2022, ISMA University of Applied Science, Riga, Latvia   B Abdygalym, N Yunicheva, E Mukhamedieva 

28 
NC11 Nano Technologies, Computer Modelling 

 And Information Communication Technologies 

filtration coefficient (𝐾𝑓) were identified at the exploration 
drilling stage. Subsequently, the obtained parameters were 
used to calculate the filtration properties of the technological 
wells. Correct calculation of 𝐾𝑓  

affects the estimation of 
recoverable reserves and parameters of the production 
process. Based on the results of the experiments, a two-stage 
scheme for determining filtration coefficients in the fields of 
Kazakhstan using machine-learning models was proposed 
[12]. 

In the first stage, machine learning models were tuned 
using data from exploratory wells. A hybrid model is formed 
from the tuned models, which use the MLM for acidified 
well sections, where the input data are spontaneous 
polarization potential (SP) (XGBoost (SP)). For non-
acidified sections, the apparent resistance logging (AR) and 
lithological code set by the expert (LC) data were used 
(XGBoost (AR, LC)). 

Because technogenic acidification intervals are found 
only in production wells, they are not present in the dataset 
generated from exploration wells. Therefore, it is impossible 
to directly teach the correct predictions 𝐾𝑓 for acidified 
intervals. Because of the poor quality of SP curve recording, 
adding it as an input regression parameter usually slightly 
worsens the accuracy. 

However, in acidified well sections, the AR curve is too 
distorted, and the lithological code only indicates the 
acidification interval (not the actual rock type). Moreover, 
this distortion is dependent on the lithological composition 
of the rocks and the amount of acid. Therefore, the only 
option in this case is to use the SP, even though it has low 
accuracy. 

During the training on data from exploration wells, only 
intervals with a thickness of 0.5 m were used for comparison 
with data from hydrogeological studies, which led to a high 
RMSE value. In the technological well data, lithologic 
intervals were mainly more than 2 m thick, so the result of 
the approved methodology was relatively good (in wells 
without acidified intervals, almost comparable with 
regression models). Based on this, we can draw the 
following conclusions. 

1. Regression models work well for all intervals, 
while the current methodology is only suitable for intervals 
greater than 1.5-2m. 

2. The current methodology is not applicable to wells 
containing acidified intervals. 

3. Hybrid can be applied to wells containing acidified 
intervals. 

4 Conclusion.  

The extraction of uranium by the method of underground 
borehole leaching requires a fairly accurate determination of 
the lithological composition and filtration properties of ore-
bearing rocks. The mineral composition of the surface layer 
of soil, as well as rocks at a depth of tens and hundreds of 
meters depends on the filtration properties of the ore rocks. 
The methodology used in Kazakhstan for assessing the 
filtration properties is based on the fact that at the stage of 
exploratory drilling, parameters are determined, which are 
subsequently used to calculate the filtration properties of 
technological wells. However, the existing technique gives 
an inaccurate result, and in the zones of technological 
acidification, which make up to 40% of all considered data, 
it cannot be used. Inaccuracies in determining the filtration 
coefficient lead to errors in the production process and 
inaccurate calculation of recoverable reserves. 

To overcome the shortcomings of the existing approach, 
the paper proposes a method for calculating the filtration 
coefficient based on the use of regression models. The 
proposed model receives electrical logging data as an input, 
and the calculated filter coefficient as an output. To improve 
the quality of the model, it is made hybrid, that is, it is 
formed from two models. For non-acidified areas, a model 
is used in which the input variables consist of AR and LC. 
For acidic areas, a model is used whose input variables 
consist of SP data. 

The analysis shows that the proposed method gives a 
significantly lower mean square error in determining the 
filtration coefficient, better (by 70%) correlates with the 
flow rates of wells, with the actual values of the filtration 
coefficient (by 27%) is applicable for small intervals and, in 
addition, can be used to calculate filtration coefficient in 
acidification zones. 
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Abstract  

The article deals with one of the most important global problems of mankind – climate change due to the increase in emissions of 
greenhouse gases, primarily carbon dioxide. The aim of the study is to analyse the implementation of international agreements on 
decarbonisation of the economies of the world .  
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Introduction 

At present, the fact of anthropogenic impact on global 
warming in the 20th – 21st centuries is considered proven. 
Indeed, neither solar radiation nor volcanic activity has a 
decisive influence on the global average annual temperature. 
It is the human factor that dominates here: population 
growth, destruction of forests and burning of fossil fuels, 
which have led to a rapid increase in the concentration of 
CO2 in the atmosphere. 

Overview 

Based on the study, it is found that: the current climate 
policy is not active enough; the climate leader is the EU with 
its Member States, which pursue a balanced integrated 
energy and climate policy that does not jeopardize social 
and economic growth. 

Decision 

Analysis of modern research on decarbonisation of the 
economy 

As noted in the work P. Ekins, P. Drummond and 
J. Watson (2018) [2], “Energy, and access to energy, are 
essential to human life, civilisation and development. One 
characteristic of industrial societies, that has both allowed 
them to evolve into their current form and continues to fuel 
their activities, is their greatly enhanced use of energy per 
person, enabled by the discovery of fossil fuels and the 
development of technologies that enable these fuels to be 
exploited”. But this has caused a number of problems that 
are gaining an increasing importance on the global stage, 
including: greenhouse gas emissions, energy security issues, 
etc.  

The most comprehensive research of the problem of 
reducing carbon dioxide emissions in the energy sector are 
carried out by International Energy Agency (IEA), US 
Energy Information Administration, World Energy Council 
(WEC). Also, this issue is the subject of study of many 
scientists and expert researchers. Moreover, it is considered 
with regard to a number of aspects, one of the most 

important of which is the determination of priorities and 
mechanisms for elaborating a national decarbonisation 
policy, fair distribution of countries’ contributions related to 
greenhouse gas emissions, impact of decarbonisation 
measures on the competitiveness and socio-economic 
development of countries; identification of effective 
mechanisms for international cooperation, etc.  

Antimiani A. et al. (2016) [1] consider the risks of 
implementing the EU strategy to mitigate climate change by 
reducing greenhouse gas emissions and the impact of 
climate policy on competitiveness. The authors prove that 
this influence can be quite serious and, therefore, it requires 
informed decisions on the elaboration of a decarbonisation 
policy. At the same time, it is determined that a long-term 
EU strategy aimed at investing in energy efficiency and 
renewable energy sources can protect vulnerable industries 
while increasing the competitiveness of high-tech industries 
and advanced economic sectors. The need for a balanced 
decarbonisation policy, which will take into account support 
for high-tech industries, is also noted by Gryshova I. et al. 
(2020) [3], Khaustova V. et al. (2018) [4].  

Research by Kyzym M. and Leljuk O. (2019) [5] deals 
with the analysis of the state of the power sector in Ukraine. 
Based on the study, it is proved that the main reason for the 
decrease in the volume and efficiency of production in the 
country is a steady downward trend in the intensity of 
electricity production, due to the deterioration of the 
technical condition of the generation capacities, which 
requires the implementation of appropriate measures for 
their modernization. Kyzym M. et al. (2018) [6] justify the 
directions of structural and technological modernization of 
the Ukrainian power sector, taking into account the 
prospects for the technological development of the modern 
energy sector, reducing its load on the environment and the 
production sufficiency of domestic power engineering.  

Veysey J. et al. (2016) [7] analyse the possibilities for 
Mexico to reduce greenhouse gas emissions. The authors 
found that the ambitious national goals of reducing 
greenhouse gas emissions in the country contradict the latest 
trends in the field of energy and emissions in general and 
substantiates the need for decarbonisation of the country's 
power sector along with changes in the transport sector.  

https://apps.webofknowledge.com/OutboundService.do?SID=E3fAZKr5l9qAu7ZjFM5&mode=rrcAuthorRecordService&action=go&product=WOS&lang=ru_RU&daisIds=32436774
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Investigation carried out by Singh A. et al. (2019) [8] 
presents the construction of a numerical economy-wide 
model of India with energy sector detail to evaluate the 
impact of achieving India’s commitments to the Paris 
Climate Agreement (PA). The simulation results are used to 
determine the future decarbonisation policies of the country.  

Thus, at present, decarbonisation of the economy is 
considered as an important integral component of the 
modern development of almost all countries of the world. 
According to modern researches, the largest impact on the 
environmental as concerns CO2 emissions is made by the 
energy and transport sectors. Therefore, countries pay 
special attention to the problem of decarbonisation in 
forming their energy policies. At the same time, scientists 
note that addressing this problem requires developing of 
balanced approaches and strategies that will allow achieving 
the goals of decarbonisation without threatening sustainable 
socio-economic development of countries and their energy 
security. International cooperation based on justice, political 
will and sustainable public policy of all countries of the 
world is also recognised as an essential component for a 
successful solving of the problem of reducing CO2 
emissions into the atmosphere.  

Conclusion 

Thus, as was mentioned earlier, today, one of the most 

important global problems of mankind is climate change 
under the influence of increased emissions of greenhouse 
gases, especially CO2, which has led to the conclusion of a 
number of international agreements aimed at reducing 
emissions. At the same time, the world practice shows the 
presence of certain difficulties and contradictions in 
countries’ observing them (Veysey J. et al. (2016) [14], Max 
Åhman et al. (2017) [9], Lois Barber et al. (2017) [10]). This 
requires further analysis and research since the 
determination of priorities, mechanisms and directions for 
the implementation of these agreements should take into 
account, on the one hand, the common goals of reducing 
emissions, and, on the other hand, the ability of countries to 
fulfil the agreements while ensuring their sustainable 
development and an adequate quality of life for their people. 
Only this can help to achieve harmonious cooperation and 
fair distribution of public responsibility in addressing 
climate change. 
 Thus, the goal of this study is analysing the 

implementation of international agreements to ensure 
decarbonisation of the economies of the world.  

 To achieve this goal, the study solves the following 
tasks:  

Analysing the content and requirements of international 
agreements to ensure decarbonisation of the economy.  

Considering the features of the implementation of 
international agreements by countries of the world. 
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Abstract 

This study is devoted to the development of skills, which allow you to apply the means of reproduction to the entire process by preventing 
the spread of false information about the system. Thus, the organization is in its neutral state, where destructive forces under the influence 
of external risks, do not pose a threat to the organization. 

Keywords: destructive forces, pressure, stability loss, analysis, correction, testing, synthesis, improvement 

 

1 Introduction 

Analyzing the pattern of deviations makes it possible not 
only to develop means of neutralizing the reasons for 
destruction of the system, but also to find the right tools for 
unlocking the hidden potential of the organization. During 
research, it was found that superficial diagnosis of defects 
which attempts to justify them, contradicts the development 
of skills for analyzing complex problems of the organization. 
The discovered contradiction allowed for identification of 
the research problem, which can be summarized in the 
following statement: “It is impossible to draw objective 
conclusions about the state of the organization, whilst 
having an incomplete set of characteristic signs of a problem 
as well as without fundamental mechanisms for detecting 
and establishing, viable performance standards”. When such 
standards are present, continuous changes will not interfere 
with the current operations of the organization. 

2 Nature and Purpose of the Methodology  

In the selection process of the object of study, it was 
determined that strict adherence to the guidelines for 
maintaining the emergence qualities of the system 
throughout the organizations’ entire life cycle ensures that 
the organization can achieve its specified goal. Additionally, 
the goal of the study is to develop a procedure to quantify 
the benefits of continuous improvements and corrections to 
the system, with a focus on confirming the efficacy and 

reliability of such changes. In accordance with the goal, the 
following tasks were put forward: 

1. Conduct an analysis on the current disturbances, 
which result in the functioning instability of the 
system.  

2. Selection of a method for bringing back the 
organization from its unstable state. 

3. Implementation of the medium-term development 
scenario for the organization, in accordance with the 
consolidated changes.  

4. Development of a prospective report, based upon the 
actions of individuals involved in the operation of the 
system, whilst generating effective proposals that go 
beyond the desired goal. 

Practical results show that the developed maintenance 
program allows not only to preserve the emergence of the 
system during the introduction of innovations, but also to 
ensure its efficacy without a decrease in performance 
standards. 

3 Conclusion 

The novelty of the study lies within the implementation of 
changes in the organization, which improve the quality of 
service from version to version without a loss in the 
functionality of the system. Thus, this elevates the level of 
system maintenance, whilst maximizing its resistance to 
external factors due to the continuous search for hidden 
control levers within the organization. 
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Abstract  

ASR in natural language and corresponding machine learning methods are essential for research nowadays. The purpose of this work is to 
review the main challenges and approaches in Automatic Speech Recognition (ASR) for low resource languages in the scope of speech 
segmentation, automatic feature extraction and feature generation. 
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Introduction 

Over the past decades, there has been significant 
development of the machine learning paradigm. This 
paradigm is often used for automatic speech recognition, 
ranging from mobile devices to "smart home" and ending 
with space systems [1, 2]. The most effective and commonly 
used machine learning techniques are artificial neural 
networks, support vector machines [3], Gaussian mixture 
models [4], and hidden Markov models [5]. Recently, the 
deep learning approach [6] has also received a significant 
expansion, which has improved the efficiency of speech 
signal recognition. 

Although commercial speech recognition systems based 
on the machine learning paradigm have been available for 
some well-defined applications such as dictation and 
transcription, there are still many unsolved problems in this 
area. These include recognition in a noisy environment, 
multimodal recognition, multilingual recognition, 
recognition in an unknown language [7]. 

Modern automatic speech recognition systems have 
achieved acceptable accuracy results and are operated 
widely in various fields. Further improvement in accuracy 
will further expand the scope of speech technologies in the 
daily life of ordinary users. However, standard supervised 
recognition methods [6] have essential obstacles for further 
improvement in recognition quality due to some inherent 
limitations. 

The most proven standard methods are based on 
machine learning algorithms with well-prepared training 
data sets (labeled speech corpora) and using them (hidden 
Markov models, neural networks, etc.). In such systems,  

 

recognition accuracy is limited by the training data set's 
volume, balance, and labeling accuracy. Often such systems 
have difficulty recognizing new words and rarely use 
contextual combinations of known words. There are several 
commonly recognized problems in modern speech 
technologies, the solution of which will contribute to their 
transfer to a new qualitative level. One of these problems is 
the problem of detecting unknown words in a speech signal 
[8]. The ability of the system to independently detect an 
unknown expression in a speech signal and learn to 
recognize them is a valuable feature that improves the 
quality of recognition. Modern designs are still terrible at 
this, and the presence of this feature will change the 
approaches used for acoustic modeling. Instead of simply 
accepting only what we already know, we need the ability 
to determine the fact that we do not know something. Before 
recognition, it is necessary to automatically divide and 
classify the signal into known and unknown fragments 
(words, phrases). The basic speech pre-processing pipeline 
is shown in FIGURE 1. The essential research interest is 
concentrated on advanced feature extraction and 
segmentation approaches, as these parts may potentially 
decrease the workload on speech recognition models. The 
work intends is study the possibility of creation a speech 
recognition system that are adaptable and flexible by posing 
a very extreme situation when it is necessary to learn the 
entire language without having any knowledge about it [1]. 
Due to resource limitations, it is reasonable to consider as 
the highest level of the language structure for the 
unsupervised learning system only the lexical level. Speech 
and linguistic technologies accompanied with algorithms 
that can complement systems with preliminary training in a 
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barely manually annotated corpus (low-resource languages 
or dialects) [8]. In addition, it allows identifying new and 
unknown words not included in the training data set in the 
speech stream. Fast unsupervised learning of recognition 
algorithms from a minimum data set is still a little-studied 
problem; some competitions are held annually [9]. 

Hence it remains challenging problem to extract 
effectively the information about the structural linguistic 
units of an unknown speech signal in an unknown language 
without prior training. Information about structural 
linguistic units is retrieved sequentially from low levels to 
higher ones. The lowest-level units are individual micro-
local segments of the signal at the level of individual 
acoustic events, and the highest-level unit is subphonemic 
units of individual words. The process of analysis and 
transcription is performed by the sequential iterative 
clustering of low-level units to aggregate them into higher-
level units up to individual words; density methods are used 
to cluster with a previously unknown number of clusters 
[10]. For these purposes, for each level, specialized 
clustering algorithms are developed that take into account 
the linear structure of the speech signal and the contextual 
features of the distribution of various types of segments at 
this level. One of the possible approaches for evaluating the 
solution's quality to this problem is modifying the method 
of dynamic adjustment of the time scale called Dynamic 
Time Warping (DTW) [11]. The main focus of this work is 
on robust algorithms for multilevel segmentation of the 
speech signal [12] and automatic classification of the 
received segments. The primary accented has been given to 
methods that allow extracting essential information about 
the structure of a raw speech signal in an unknown language 
using unsupervised learning. It allows to use unsupervised 
learning algorithms for an unknown language by identifying 

stable linguistic units in this language at various levels and 
their subsequent transcription. Transcription of speech 
signals means its encoding in the form of a compact textual 
description about the structure and various properties of the 
analyzed signal, taking into account its pronunciation. 
Transcription can be carried out hierarchically at all 
considered linguistic levels [2]. The machine learning 
system is immersed in an unknown language environment; 
hence, due to the generalization of the processed speech 
information and the analysis of the patterns, the system 
independently learns to identify various language structural 
units in the speech stream, up to individual words. This 
problem remains difficult to solve at the machine level, 
where the dominant paradigm is massive learning using 
large datasets manually labeled by humans.  

Hence, it is essential to focus on highly efficient 
unsupervised speech signal recognition algorithms in an 
unknown language, which have high robustness to 
variability and changes in the dynamic characteristics of 
speech. One of the main advantages of approaches in [9, 11] 
is their focus on the process of unsupervised machine 
learning. These algorithms are used to overcome the 
shortcomings inherent in widely used methods of 
supervised speech recognition by combining best of their 
features. We hope that the provided survey will encourage 
the readers to participate in facing the challenges in the 
broad field of speech recognition. 
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Abstract  

Speech signals in natural language and machine learning methods used for analysis and recognition have attracted a lot of attention for 
many years as an object of research. The purpose of our work is to develop algorithms with cheap computation costs that allow extracting 
helpful information about the structure of a raw speech signal in an unknown language using unsupervised methods. 
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1 Introduction 

We present new robust algorithms for multilevel speech 
signal segmentation as a part of the possible framework for 
automatic classification of received speech signal[1]. The 
obtained algorithms have a sufficient degree of robustness 
and allow for multilevel segmentation of the analyzed 
speech signal. The resulting multilevel segments of the 
speech signal are subjected to further classification in the 
context of different classes. The segmentation is performed 
at various scale levels that include the acoustic, and 
microwave levels. 

2 Algorithmic approaches 

Various methods and approaches for acoustic segmentation 
of a speech signal have been developed and implemented in 
software [2,3,4,5]. All developed methods were 
experimentally tested on the generated dataset. In the 
process of experimental verification, the effectiveness of the 
proposed algorithms for automatically determining the 
boundaries of acoustically homogeneous segments was 
evaluated. The measure of correspondence between the 
automatically obtained boundaries of segments and the 
manual labeling available in the dataset was numerically 
evaluated. If the studied algorithm had its parameters, their 
parametric identification was carried out to maximize the 
selected quality criterion to measure the correspondence 
between automatic and manual labeling. In the course of the 
experiments, it was important to evaluate the ratio of the 
speed and quality of the generated labeling, as well as the 
simplicity of the algorithm itself, both in terms of the 
simplicity of the algorithm structure itself and in terms of 
minimizing their customizable parameters. 

The task of the developed algorithm is to identify local 
acoustically homogeneous sequences of basic frames of the 
analyzed speech signal. This algorithm is based on the 
analysis of a local homogeneity measure of the speech 
signal spectral characteristics. At the initial stage, the 
selected speech signal is subjected to pre-processing, 

including normalization, framing, and parameterization, i.e., 
calculation of basic informative features for selected frames 
and their subsequent higher-level analysis. During 
normalization and parameterization, the original speech 
signal is processed, and then it is automatically framed, i.e., 
it is divided into relatively short, evenly spaced, and 
overlapping frames (short sections containing the original 
speech signal). Before parameterization, each frame is 
weighted by a specialized window function in order to 
minimize the effect of a jagged or distorted spectrum. Thus, 
at the initial stage of acoustic segmentation, the basic units 
of analysis are parametrized frames presented as an ordered 
set of their compressed spectral characteristics. Each frame 
is already described not by a section of the original speech 
signal but by the corresponding vector of features that 
characterize its compressed spectral characteristic in the 
form of a finite set of spectral coefficients and their 
derivatives. Each frame is specified by 80 parameters, 
including the base spectral coefficients and the first and the 
second derivatives. 

Thus, based on the results of framing and 
parameterization of the speech signal, we obtain a temporal 
sequence of vectors of features of the speech signal. And the 
very task of acoustic segmentation of a speech signal is 
reduced to finding local clusters of feature vectors in their 
resulting time sequence as they analyze the local 
commonality of their set of features. Local uniformity 
means the presence of similar spectral or acoustic 
characteristics in adjacent segments or in a group of adjacent 
segments. 

2.1 ACOUSTIC SPEECH SIGNAL SEGMENTATION 

Essential requirements for speed, accuracy, and robustness 
are imposed on the efficiency of the developed algorithm for 
acoustic segmentation of a speech signal [6,7]. These 
relatively high requirements are because this algorithm is 
one of the most fundamental algorithms and its efficiency 
directly affects the efficiency of other higher-level 
segmentation algorithms. The acoustic level segmentation 
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algorithm should be relatively fast, and it is desirable to have 
a linear dependence on the amount of processed speech data. 
This algorithm should analyze the local context of the 
speech signal exclusively, regardless of the global context; 
that is, segmentation should be carried out mainly at the 
local acoustic level without considering the global structure 
of this analyzed speech signal. The level of the local 
segmentation of the speech signal acts as the most basic 
level of segmentation. At the same time, its local essence 
lies in the analysis of only adjacent vectorized frames 
without taking into account their higher-level context, which 
will be taken into account at subsequent hierarchical levels 
of segmentation. 

At the first segmentation stage, we must exclusively 
receive local segments without their global context-
combinatorial analysis. Due to the exceptional local 
properties of this segmentation, the highest speed of this 
algorithm is achieved in comparison with other higher-level 
segmentation algorithms, including those based on cluster 
analysis. In fact, at this stage, we carry out only the local 
aggregation of parametrically defined frames into low-level 
segments, consisting of small groups of adjacent segments. 
It evaluates the maximum local similarity of spectral-
acoustic characteristics and forms localized dense clusters 
of vectors in their time sequence, interspersed with 
discontinuities in their density distribution. 

In the process of synthesis and experimental verification 
of various algorithms, the most optimal results of acoustic 
segmentation were obtained using the developed algorithm 
for detecting changes in the time that is the method of 
distortion accumulation (Algorithm 1). 

FIGURE 1 An example of the result of automatic segmentation of a 

speech signal using the algorithm for detecting changes in the time series 

of feature vectors using the error accumulation method 

This algorithm takes X as input data - the time series being 
analyzed, consisting of spectre feature vectors, as well as 
two parameters: p - the maximum allowable deviation 
threshold in the formed segment, after exceeding which the 
local segment boundary is set and mode - sets the method 
for determining deviations in the segment. When mode=Soft, 
the algorithm operates in the soft mode: the next right object 
is added to the segment until the distance from the newly 

added object to the centroid of the cluster consisting of 
objects already added to the segment is less than the 
specified threshold value p. When mode=Hard, the 
algorithm operates in strict mode; adding the next right 
object to the segment is carried out as long as the distance 
from each already included object to the new centroid of the 
cluster consisting of objects already added to the segment 
(including the candidate object) is less than the threshold 
value p. 

The proposed algorithm returns the following data as 
output parameters: k is the number of received segments; A 
is a sequence of k triplets (a, b, c) that specifies whether each 
element of the time sequence belongs to a certain segment; 
c is the centroids of the corresponding segment that are 
needed in subsequent calculations in case of a change in the 
composition of segments at subsequent levels of 
segmentation. 

The result obtained in the form of identified boundaries 
is shown in FIGURE 1. An additional FIR filter was used to 
receive this result, allowing additional smoothing of the 
segment boundaries. 

This filtering procedure allows one to select more 
general characteristics of transformations in the input 
sequence. For this, a software implementation of the filtfilt 
functions from the scipy.signa signal processing library has 
been utilized. FIR filtering, which performs smoothing of 
the obtained function of changes in the characteristics of the 
speech signal, uses a windowed filter. This filter function 
applies the linear digital filter twice: once forward and once 
backward. The combined filter has zero phases and twice 
the filtering order of the original signal. A characteristic 
feature of this method is the ability to regard the frequency 
features at the beginning and end of the processed signal. 
The filter parameters are adjusted for amplitude time 
sequences corresponding to the speech signal. The filtering 
procedure is initialized with the coefficients of the FIR filter 
(Finite Impulse Response). The filtfilt algorithm is used, 
which minimizes the initial and final transients. The 
coefficients for the band frequencies are selected manually. 
The lower and upper coefficients 0.0001, 0.2 were chosen, 
which correspond to the nature of the speech signal. The 
width of the filter window is set proportionally to the audio 
sampling frequency Frequency_Rate/10. 

Algorithm 1: 

function AggregationByAccumulation (X, p, mode) 

Input : Raw spectral features of speech signals  

𝑋 =  {𝑥1, … , 𝑥𝑛} 
Sensitivity border parameter p > 0 

Method of segmentation 𝑚𝑜𝑑𝑒 ∈ {𝑆, 𝑅}   
Output : Number of resulted segments k 

List of left/right segmentation borders 𝑎𝑖 , 𝑏𝑖 and 

segmentation centers 𝑐𝑖;  
𝐴 = { (𝑎𝑖, 𝑏𝑖 , 𝑐𝑖) | 𝑖 = 1, … , 𝑘} 

𝐴 ← ∅ ; a ← 1; 𝑐 ←  𝑥1 

foreach 𝑥𝑖 ∈  𝑋 
 condition = 

‖𝑥𝑖−с‖

√𝑛
< 𝑝 

 if mode = 𝑆𝑜𝑓𝑡 then 

  condition ← condition & 

                   𝑚𝑖𝑛
𝑥𝑘 ∈ {𝑥𝑎,… ,𝑥𝑖}

‖𝑥𝑘−с‖

√𝑛
< 𝑝  

 if not condition then 
`  𝑏 ← 𝑖 −1; add (a, b, c) into A;   𝑎 ←  𝑖 
 else 
  c ← centroid { 𝑥𝑎 , … , 𝑥𝑖} 

if 𝑥𝑎 ≠ 𝑥𝑛 
 c ← centroid { 𝑥𝑎 , … , 𝑥𝑛}; add (a, 𝑛, 𝑐) into A 
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return : k, A 

For the resulting smoothed function, it is analyzed for 
local maxima. By using the find_peaks function from 
scipy.signal, peaks are selected that correspond to the most 
significant changes in the characteristics of the speech signal. 
These peaks are markers for segmenting the speech signal 
into low-level speech analysis units. 

2.2 MICROWAVE SEGMENTATION OF A SPEECH 
SIGNAL INTO SEGMENTS COMPARABLE TO 
THE PITCH PERIOD 

New algorithm for segmenting a speech signal into 
segments comparable to the pitch period has been developed. 
The purpose of developing this algorithm is to obtain low-
level atomic segments for the purpose of their subsequent 
hierarchical aggregation into high-level segments of a larger 
dimension comparable to the subphonemic or phonemic 
components of the speech signal. 

Initially, the analyzed speech signal is uniformly 
segmented into mutually overlapping microwave sections 
comparable in dimension to the period of the fundamental 
tone frequency, i.e., reasonably short segments. A 
sufficiently small step is chosen when forming such sections, 
which should provide a sufficiently large degree of their 
mutual overlap. Then the parameterization of each of these 
microwave sections is carried out. Parameterization can be 
carried out in various ways [2, 5]. Based on the results of the 
parametrization, each microwave region is associated with 
a feature vector corresponding to it. An ordered set of such 
vectors form a time series. 

In the next stage, the identification of local atomic 
clusters comparable with the fundamental tone period in the 
structure of the analyzed time series is carried out. The 
identification of such atomic local clusters is carried out by 
detecting discontinuities between the Euclidean distances of 
adjacent vectors (Algorithm 2). 
 

Algorithm 2: 

function AggregationByAttraction (X) 

Input : Raw spectral features of speech signals  
𝑋 =  {𝑥1, … , 𝑥𝑛} 

Output : Number of resulted segments k 

List of left/right segmentation borders 𝑎𝑖 , 𝑏𝑖 and 

segmentation centers 𝑐𝑖;  
𝐴 = { (𝑎𝑖 , 𝑏𝑖 , 𝑐𝑖) |𝑖 = 1, … , 𝑘} 

𝐴 ← ∅ ; a ← 1; 𝑐 ←  𝑥1 

foreach (𝑥𝑖 , 𝑥𝑖+1, 𝑥𝑖+2, 𝑥𝑖+3), 𝑖 ∈ {1, … , 𝑛 − 3} 
 𝑑1 = ‖𝑥𝑖+1 − 𝑥𝑖‖; 𝑑2 = ‖𝑥𝑖+2 − 𝑥𝑖+1‖; 

𝑑3 = ‖𝑥𝑖+3 − 𝑥𝑖+2‖; 
condition = 𝑑1 < 𝑑2 & 𝑑3 < 𝑑2 

 if condition then 
`  𝑏 ← 𝑖 −1; add (a, b, c) into A;   𝑎 ←  𝑖 
 else 
  c ← centroid { x𝑎 , … , 𝑥𝑖} 

if 𝑥𝑎 ≠ 𝑥𝑛 
 c ← centroid { x𝑎 , … , 𝑥𝑛}; add (a, 𝑛, 𝑐) into A 

return : k, A 

The meaning of these events is that noticeable changes 
in the time sequence of the norms of the difference of 
successive vector representations mean noticeable changes 
in the microwave audio sequence. Thus, the sequence of the 
speech signal is divided into intervals for which this event is 
not performed, and some homogeneity/similarity of speech 
characteristics within the interval can be assumed. Vector 

representations within the obtained intervals are local 
clusters, from which the most characteristic representatives 
can be distinguished. Getting this partition is a clustering 
process, and typical representatives are centroids. Thus, for 
the obtained local clusters, centroids are calculated, the 
sequence of which forms the time series of the next level, 
and the aggregation process is repeated recursively. In 
practice, it is advisable to use 2 or 3 recursive repetitions to 
obtain segmentation with a high level of detail in the 
phonetic features of speech. The calculated last level of 
partitioning is used for comparative evaluation of this 
segmentation algorithm with all other proposed algorithms. 

An example of the result of a microwave segmentation 
of a speech signal into segments comparable to the period of 
the fundamental tone of the analyzed speech signal is shown 
in FIGURE 2. The lower part of FIGURE 2 shows the 
segmented speech signal, and the upper part shows the 
sequence of received segment boundaries. The third one 
represents speech segments of the lowest level. Their local 
aggregation will be carried out at subsequent stages to 
obtain larger subphonemic or phonemic segments. 

FIGURE 2 An example of obtaining a generalized segmentation result 

using the developed algorithm by analyzing the joint distribution of 

segment obtained by several different algorithms 

 

2.3 LOCAL AGGREGATION OF WAVE SEGMENTS 
INTO LARGER SUBPHONEMIC SEGMENTS 

An algorithm for multilevel sequential local aggregation of 
microwave segments into larger subphonemic segments has 
been developed. Sequential recursive local aggregation of 
objects in the time series is also carried out according to the 
principle of detecting gaps between their local clusters, but 
this procedure is repeated several times recursively, and 
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after each repetition, the centroids for all received segments 
are calculated, and these centroids already act as 
segmentation objects for the next level. For the local clusters 
obtained at the current level, centroids are calculated, the 
sequence of which forms the time series of the next level, 
and the aggregation process can be recursively repeated 
several times. Thus, the result is a multilevel segmentation 
of the speech signal. When moving from a lower 
segmentation level to a higher one, the boundaries of 
intermediate segments are removed. Accordingly, those 
boundaries that remain when moving to a higher level of 
segmentation are clearer, i.e., have a greater degree of 
unambiguity than the inter-segment boundaries that have 
undergone reduction. Accordingly, the lifetime of segment 
boundaries during multilevel aggregation and subsequent 
segmentation determines the degree of their importance in 
terms of making decisions about true phonemic boundaries. 

When this procedure is used for the first time, the initial 
vector representations of short-term overlapping fragments 
of the speech signal are used as an input signal. After the 
distribution of these vectors over local segments is obtained 
at the output of this function, its centroid is calculated for 
each segment. An ordered set of such centroids form a new 
time series, which in turn is also segmented using the same 
procedure. Thus, segments of the next level of the hierarchy 
are obtained, for which centroids are also calculated, and the 
process can be repeated again. If this procedure is repeated 
many times; as a result, all segments will merge into one 
single segment. It should be noted that the segment 
boundaries of the next level are a subset of the segment 

boundaries of the previous level. 
At this stage, the resulting total segment vector is 

smoothed using a FIR filter. The FIR filter parameters are 
adjusted so that the resulting smoothed signal peaks are 
located at the required distance from each other. At the final 
stage, the procedure for searching for peak vertices is 
performed and generalized segment boundaries are set in 
their place. 

Conclusion 

This work focuses on developing highly efficient 
unsupervised speech signal recognition algorithms in an 
unknown language, which have high robustness to 
variability and changes in the dynamic characteristics of 
speech.  

The main feature of the developed algorithms is their 
focus on the process of unsupervised machine learning. 
These algorithms are used to overcome the shortcomings 
inherent in widely used methods of supervised speech 
recognition by combining them. The expected results are 
new algorithms for solving the tasks and their software 
implementation as part of an automatic continuous speech 
recognition system. 
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Abstract 

The  relevance of this study lies in the change in the negative attitude of users to the value characteristics of product development.  Change 
of representations allows to accelerate a life cycle of a turn of the capital.  This is achieved through the proposed product development tool.  
Its support is aimed at changing the market, which requires a serious reconstruction of the organization around a new scheme of activity, 
developed taking into account the introduction of new functions, adopted in the context of determining their priority, importance and 
complexityuation. 
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1 Introduction 

Time the enterprise is in an unstable state, which has a 
positive effect on the safety of activities.  New technical 
solutions implemented in the new version of the system 
contradict the requirements for product development.  
Requirements do not take into account user dissatisfaction 
with the product.  As a result, the unreasonable race of 
developers to improve service functions worsens the quality 
of the product required by the user.  The so-called 
“commoditization effect” extends to the organization, in 
which potential users cease to appreciate the development 
of the product.  Technological uncertainty is due to the lack 
of instructions for the preparation of high-level 
specifications. The identified problem is expressed in the 
following wording: “It is impossible to ensure effective 
improvement of the product in conditions of only a 
technological focus on its improvement in the absence of 
means for a reasonable selection of innovative proposals, 
primarily taking into account customer dissatisfaction”  

2 Problem 

The sequence of identified problems considered as part of 
advanced design tools, goal setting reduces the.  The object 
of research is the core of the product.  This is a built-in 
control system unit used as part of the next version of the 
improved product [1].  Such a block transforms user tasks 
into an organization problem.  The subject of the study is the 
application of high-level specifications that synchronize 
market requirements and industry proposals, and prevents 
the spread of the commoditization effect.  

The purpose of the study is to develop a procedure that 
provides a search for ways to transform user problems.  In 
accordance with the goal, the following tasks were set: 

1. Use B. Olet's technology to create a well-
established system (HOS) that performs current 
analysis of product promotion throughout the 
entire life cycle of its existence 

2. Modify HOS into an open system, built according 
to the type of «Turquoise organizations» Lalu, and 
realizing the synchronization of requirements and 
innovative proposals in the course of choosing a 
short-term development option. 

3. Evaluate the implementation of the medium-term 
scenario in terms of identifying key factors and 
symptoms that cause loss of value due to user 
dissatisfaction 

4. Develop instructions for the long-term 
development of the enterprise based on a 
sustainable growth model. 

3 Conclusions 

As a result, this determines the degree of loss and assesses 
the willingness of the organisation management team not 
only to implement their existing and future plans, but also 
take corrective measures to restore the lost operational 
potential. As practical results, it should be noted that the 
timely detection of deviations from the strategy makes it 
possible to substantiate the scale of the prevented losses 
throughout the entire life cycle of the organisation. The 
novelty of the research lies in the implementation of the 
multi-user loyalty program in crisis circumstances. 
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This research is aimed at detecting subtle signals detected outside the organization. The omission of such signals causes a decrease in the 
importance of the organization's value resources. Therefore, their timely detection prevents potential losses in the future. The study of 
losses is based on the study of the components of intangible assets. Talk about the complexity of measures to restore a certain type of asset 
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1 Introduction 

The presence of such information allows to uncover the 
forces leading to the adoption of hasty unreliable decisions. 
This determines the causes that cause the breakdown of the 
key competencies of the organization. Knowledge of the 
causes allows you to find the means to neutralize the 
elements of execution. Such elements are not consistent 
with the purpose of the organization, that is, with the 
effectiveness of the activity. The negative impact of 
execution on effectiveness is due to actions that not only 
violate its completeness of activity, but also cause the effect 
of self-initiated activity. Such actions belong to the so-called 
"private opinions", on the basis of which proposals for 
improving the organization are formed. During their 
implementation, carried out against the background of 
continuous changes, an incorrect assessment of the current 
state occurs, which makes it impossible to establish the 
correct meaning of what is happening.  

2 Provided approach 

To obtain a reliable assessment, a methodology is required 
that allows recognizing private opinions and proposals that 
contribute to improving effectiveness. At the same time, the 
formulation of the highlighted problem is expressed as 
follows: "It is impossible to make reliable decisions in the 
absence of fundamental diagnostic tools that allow us to 
identify the ratio of destructive influence of execution on the 
effectiveness of activities." The destructive nature of private 
opinions negatively affects the reputation of the enterprise. 
In this case, in order to preserve its image and improve its 
rating, it is necessary to carry out continuous effectiveness 
measurement. Such a measurement is carried out as part of 
a system configured for the examination of self-initiated 
activity. The subject of the study is the losses incurred by 
the organization due to the inability to recognize proposals 
such as "private opinions" [1]. The purpose of the research 
is aimed at developing a procedure that ensures the issuance 
of an objective conclusion about the current state of the 
analyzed enterprise and its development prospects [2,3] The 
implementation of the long-term scenario is carried out 
within the framework of the program for the recovery of lost 
benefits discovered during the study of the potential for 
sustainable growth as part of the system of intangible assets. 

In accordance with the goal, the following tasks were set [4]: 
1. Improvement of the methodology of the current 

analysis of the components of intangible assets in the 
context of the Andreessen-Thyssen approach. 

2. Choosing the option of restoring damaged valuable 
resources included in the system of intangible assets in 
the context of assessing their labor intensity at the level 
of the Hull approach.  

3. Implementation of the medium-term scenario of 
enterprise development as part of the sustainable 
growth model SGR.  

4. Improvement of the decision-making methodology 
aimed at determining the preferred growth potential of 
the organization at the Copeland-Dolgoff pentagram 
level.  

3 Results 

The main result of the reaserch is the full-scale expertise, the 
peculiarity of which is the ability of the organization to 
justify the amount of damage prevented. The significance of 
the damage is determined on the basis of a program that 
allows you to identify cases that caused violations of the 
reliability of decisions made. The authenticity of solutions 
is associated with the use of means of control, formation, 
distribution and use of all the resources of the enterprise in 
the process of their circulation. The developed tools are part 
of a system that allows you to receive conclusions for time 
intervals of varying duration. The practical value of the 
reaserch consists in the development of recommendations 
that allow to restore the loss of value as the localization of 
the places of attributes that call for the destruction of 
efficiency 

The novelty of the research consists in finding levers for 
the growth of the enterprise's potential. Their use allows for 
an increase in the cost of identifying key attributes. As a 
result, an increase in the efficiency of activities is carried out 
when measuring the significance of the elements of the 
system of intangible assets. During the measurement, 
organizational distortions caused by unreasonable decisions 
are revealed. 
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Abstract  

This paper presents an empirical study comparing the existing topic modeling approaches in terms of their quality and effectiveness 

through designed experiments. Various topic modeling approaches were evaluated, including LSA, pLSA, LDA, and ARTM. 

Experimental results showed that pLSA, LDA, and ARTM are comparable in incoherence scores and running speed. But ARTM is 

slightly better than others thanks to the task-oriented regularizes. Results also showed that words for each topic will have a negligible 

effect after their position in the topic is larger than a certain top-M number on representing this topic. 
 
Keywords: topic modeling, LDA, LSA, pLSA, ARTM 

 

1 Introduction 

Topic modeling is an important task of NLP, which 
automatically discovers the hidden structure and patterns 
from a large collection of documents. The discovered 
information has interpretability and modular structured 
features. A topic model provides topics, each of which is a 
ranking of all unique words in the documents by relevance 
to the topic. Take top-M most relevant words to describe the 
topic then get the relevant document by these topics. The 
main ideas of existing topic modeling approaches are to 
estimate topic-token and doc-topic latent parameters in two 
ways: matrix factorization and probabilistic estimation. 

Early work on topic modelling with matrix factorization 
method is Latent semantic analysis (LSA) [1], which is an 
approach of using singular value decomposition (SVD) [2] 
that tries to find the best low rank approximation of an 
occurrence matrix. This approach has seen a resurgence in 
adding probabilistic features renamed probabilistic latent 
semantic analysis (pLSA) [3]. Instead of using SVD, the 
core idea of pLSA is to find a probabilistic model that 
estimates concurrence matrix observed from documents.  

Latent Dirichlet allocation (LDA) [4,14] is a two-level 
Bayesian generative model: i) the first one is to model topics 
distribution over tokens and ii) another one is to model 
documents distribution over topics. One assumption of LDA 
is to apply a prior from Dirichlet distribution to generate the 
above mention distributions, which overcomplicates the 
model when applying the Bayesian inference [5, 6]. There 
are many other variations of LDA [7, 8, 9] have been 
proposed, most of them tried to solve the limitation of the 
original LDA under the LDA's framework, but these 
ingredients overcomplicate the algorithms. 

BigARTM [10] is a non-Bayesian model that attempts 
to solve the problems that appeared in the LDA model. It 
considers the topic modelling as problem-oriented matrix 

factorization and the parameters are trained through 
expectation–maximization (EM) [11] algorithm adding 
several task-specific regularization terms and the model 
parameters start with random initialization. In the point of 
BigARTM, the parameters of LDA more likely to be 
initialized with Dirichlet distribution and trained with the 
single objective function. 

This paper presents an empirical study comparing the 
existing topic modeling approaches in terms of their quality 
and effectiveness through a set of designed experiments. 
Considering the difference between the existing approaches 
and their similarities, controlled experimental comparisons 
are necessary for these approaches to analyze their 
effectiveness. Results showed that on a controlled dataset 
pLSA, LDA, ARTM are comparable in coherence scores 
and running speed. But ARTM is slightly better than others 
thanks to the task-oriented regularizes. Results also showed 
that words for each topic will have a negligible effect after 
their position in the topic is larger than a certain top-M (≈
50) number on representing this topic. 

The rest of this paper is structured as follows. Section 2 
describes task formalization of topic modeling. Section 3 
describes the existing topic modeling approaches. Section 4 
evaluates and compares the existing approaches. Section 5 
concludes this work with possible future work. 

4 Dataset and Experiments 

Table 1 presents the data statistics of documents from 
20newsgroup which is used in literatures as standard dataset. 
The documents pre-processed with several steps before the 
experiments, namely by cleaning (removing extra symbol, 
url, emails, stopwords, etc.), sentence segmentation, 
tokenization, stemming. 

TABLE 1 20newsgroups dataset statistics. 
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20newsgroups 

 
training set tokens:               11259 

test set tokens:                      7488 

vocabulary size:                   1995 
average document length:    88.06 

 

In following experiments, we tested several existing 
approaches: latent semantic analysis (LSA), probabilistic 
latent semantic analysis (pLSA), latent Dirichlet allocation  

(LDA) and additive regularizers of the topic model 
(ARTM).  

These approaches are compared with each other on 
20newsgroup dataset. LSA is implemented gensim library 
with truncated singular value decomposition function, and 
pLSA, LDA and ARTM tested with BigARTM library. Cv 
coherence scores for obtained topics and the running time 
for 100 iterations are reported in Table 2. Cv coherence 
measures how often the topic words appear together in the 
corpus. The higher cv coherence scores indicate the model 
gives better results. 

It can be seen from the Table 2 that LDA takes a longer 
running time for 100 iterations compared to others. 
Although LSA is the fastest among them, its performance 
cannot compete with others. ARTM performs good 
outcomes among them; it outperforms LSA and it is slightly 
better than pLSA as it added several regularizations to pLSA. 

 

TABLE 2 cv coherence results for different approaches. 

Models M=10 M=20 M=30 M=40 M=50 Running 
time 

LSA 0.482 0.385 0.356 0.351 0.341 22.6 s 

pLSA 0.682 0.625 0.589 0.576 0.566 41.9 s 

LDA 0.655 0.598 0.574 0.565 0.563 1 min 6s 

ARTM 0.689 0.644 0.605 0.588 0.571 54.7 s 

Topic modeling is unsupervised learning, and the 
optimal number of topics is unknown. We design the 
following experiments to determine if cv coherence can be  
an evaluation metric for identifying the optimal topic 

number. The corpus with 20 topics is chosen, and run 

different approaches on this corpus then calculated the 

coherence scores for various top-M relevant words. The 

expectation is that cv coherence values should be the 

highest at point top-M = 20 for all models.  
It can be seen from Figure 1 that with grows of the M-

most relevant words of each topic, the coherence scores drop 
gradually for all the models. It is clearly seen that pLSA, 
LDA and ARTM outperform LSA significantly, and all 

models reach a stable coherence value with growth of top-
M. This result indicates that around top-M ≈ 50 words have 
a significant influence on representing the topics for topic 
modeling approaches. Experiments show that Top-M > 50 
words for each topic will have a negligible effect on 
representing this topic.  

 
FIGURE 1 Comparison of different topic modeling approaches with M-

most relevant words. 

5 Conclusion 

This paper presents an empirical study comparing various 
topic modeling approaches: LSA, pLSA, LDA and ARTM. 
Several experiments were carried out to evaluate their 
performance in terms of coherence and speed. Experiments 
show that LSA requires less time than other but with low 
coherence value, and pLSA, LDA, ARTM are comparable. 
ARTM is slightly better than others because it has task-
oriented regularizes added. Results also showed that words 
for each topic will have a negligible effect after their 
position in the topic is larger than a certain top-M (≈ 50) 
number on representing this topic. 
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Abstract  

The formation of the information society not only allows us to expect greater efficiency and a successful society, but also gives new impetus 
to traditional threats without the security of the state and creates new challenges for the national security system. In such conditions, the 
search for new opportunities to secure the security of the state becomes especially important, given the formation of a new field of 
confrontation - cyberspace. Given the level of penetration of ICT in all critical areas of life of people and nations, so it is possible to provide 
confrontation in cyberspace and cyberwarfare. 

Keywords: security system, cybercrime, cyber security 

 

1 Introduction 

Ukraine needs to create an adequate security system in a 
transforming world, where the challenges of national 
security are increasingly becoming different from the 
traditions of threats. [1]. 

In Ukraine, the system of protection of cybersecurity of 
the state involved low military and law enforcement 
agencies. Among them are the Ministry of Defense of 
Ukraine (and its special units - in particular the Main 
Intelligence Directorate), the Security Service of Ukraine. 
At the same time, the activities of these agencies are not 
always adequately secured.. 

Overview 

In terms of efficiency and consequences of the use of air 
weapons, which is the term that is often used, it can be 
equated to a weapon of mass cinema. Therefore, cyber is 
one of the main security concerns. 

Russia launched a hybrid war against Ukraine four years 
ago. This type of war that the aggressor country may remain 
publicly uninvolved in such a conflict and covert military 
operations. A number of leading Western experts rightly call 
it the "war of the new generation" or the "war of the new 
generation." [6] 

Thus, the functioning and protection of the homeland as 
information, cyberspace is a military task of the state in the 
context of actions with Russia in the course of our country 
[4]. 

It is known that in recent years various sectors of the 
Ukrainian economy and the social life of ordinary citizens 
have become very vulnerable in cyberspace. Public and 
private companies are constantly suffering from periodic 
cyberattacks, for which, as it turned out, they were not ready 
at all. It is a pity, but we must also state the fact that Ukraine 

does not have even today any effective tools to prevent 
attacks and their effective counteraction, and all existing 
cybersecurity measures are mostly unsystematic and, as a 
result, unsuccessful. [3] 

 The threat to state cybersecurity in the form of cyber 
intervention can be both external and internal. 

In addition, every society needs rules, standards, norms, 
regulations, instructions and other documents to feel 
protected in cyberspace, at least in legal terms. Sectoral 
regulations on cyber risks are now emerging, and there is 
growing interest in this area from the legislature. Ukraine is 
developing safety standards for critical infrastructure. 

Decision 

Anyone who has access to the Internet can become a victim 
of cybercrime. Today, there are many schemes and tools 
used by cybercriminals, the most common of which are: 

 Carding - fraud with payment card data and 
systems. 

 Phishing is the substitution of a website or web 
page. 

 Vishing - taking the confidential data of the 
cardholder, using phone calls under the guise of a 
bank employee. 

 Online fraud - the creation of fictitious online 
stores, imitation sales of goods or services. 

 Piracy is the illegal use or distribution of 
intellectual property. 

 Card-sharing - hacking access to watch satellite 
and cable TV. 

 Social engineering is a tool for manipulating and 
managing people. 

 Malware - the creation and distribution of malware. 
 Dissemination of illegal content - information that 

promotes extremism, terrorism, drug addiction and 
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violence. 
By following the personal rules of protection, you will 

be able to turn the weakness of the human factor into an 
advantage that will serve as a reliable protection. Here are 
some tips to help you protect yourself from cybercrime: 

 Installing and updating antivirus software on your 
computer. 

 Create passwords with different numbers, 
characters and special characters, as well as change 
them periodically. 

 Do not use the same password on all sites, devices. 
 Store data backups on devices that do not have 

network access. 
 Prevention of theft of personal information. 

These rules and guidelines will help reduce the risk of 
personal data leakage and should be followed by every 

Internet user. 

Conclusion 

The main goal of the "Cyber Security Strategy of Ukraine" 
(one of the fundamental legislative documents) is to create 
conditions for the safe functioning of cyberspace of the state, 
its use in the interests of society and the individual. The 
document also provides a set of measures aimed at 
combating cyber threats, deepening international 
cooperation in this area, ensuring the protection of state 
electronic information resources and information 
infrastructure. To implement this strategy, the National 
Security and Defense Council established the National 
Cyber Security Coordination Center as a working body of 
the Council. [5] 
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Abstracts 

The relevance of the following research consists of finding methods of method of accelerated distribution of management products. Its use 
gives an opportunity to remove distrust to the new forms of convolution of a voluminous information space into a capacious form. Such a 
representation gives an opportunity to identify the reasons for the negative attitude towards open-ended knowledge. 
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1 Introduction 

The ease of the open access is viewed on the background of contradictions, which is caused by the inconsistency of the usual 
requirements, that are required to increase the set of service functions, and improved offerings, that are limiting norms for 
assessing user satisfaction with the value of the changed product. In fact, we are now talking about the introduction of more 
compact forms of management, which was the basis for identifying the research problem, reduced to the following wording: 
"It is impossible to accept the simplification of a management product in the absence of means of proving its effectiveness."  

2 Main Part 

The object of the research is an algorithm for the formation of an expert opinion in the conditions of an organization being 
in an unstable process [1, 2]. The goal of the research is directed on the development of a procedure that provides a way to 
translate user doubts about new forms of management product into an organization problem [3, 4]. 

In accordance with the goal, these tasks were formulated: 
1. Conducting a current analysis of the shortcomings of the product of collective labor; 
2. Choosing an effective option for disseminating knowledge about managing through the organization of the transition 

from the collective form of presentation of material to the individual form of education, built like a communications 
laboratory. 

3. Implementation of the medium-term scenario for the transformation of the organization within the existing landfill 
[as part of a communication laboratory requiring the involvement of the management of persons undergoing training 
(PUT). 

4. Organization of effective interaction of participants of the organization under conditions of an unstable process. 

3 Conclusions 

As practical results it is worth pointing out the event organization, that allow to inform about the potential losses of those 
companies, where PUT work, as well as throughout their whole life cycle. The research novelty consists of shifting the focus 
of interest in a new management product, which is distributed from PUT to employer. Approbation of the developed 
procedure is carried out during the preparation and organization of three scientific and practical conferences. 
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Abstract 

In modern conditions, the number of challenges affecting the activities of educational institutions is significantly increasing: the COVID-
19 pandemic and other epidemic threats, russia's aggression against Ukraine, further globalization of the educational services market, a 
global socio-economic crisis, the clear evidence of which are difficult to control inflationary processes and other factors that change the 
usual organization of business processes of educational institutions. 

Keywords: organizational culture, COVID-19, russian aggression against Ukraine, global educational services market. 

 

1 Introduction 

Under the influence of the changes taking place in the 
modern world, for many educational institutions the need to 
develop anti-crisis strategies covering the main aspects of 
their activities is actualized. Russia's war against Ukraine 
has a significant impact on all spheres of public life on a 
global scale, causing human casualties and financial losses. 
For the countries of the European Union, it is associated 
primarily with a new round of the socio-economic crisis, the 
rapid growth of inflation, as well as the difficulty of 
predicting macroeconomic indicators. In such difficult 
conditions for educational institutions, one of the most 
important aspects is to ensure the required quality of 
educational services, maintaining the existing scientific and 
educational potential. It should also be noted that the current 
crisis was preceded by a long period of the COVID-19 
pandemic, which led to the development of distance 
learning technologies, as well as other significant changes 
in the organization of the educational process. The process 
of providing educational services is becoming global. After 
the start of the war in Ukraine, the presence of a significant 
number of English-language programs in the educational 
institutions of the European Union contributes to the 
strengthening of the educational migration of Ukrainians, an 
important selection criterion for which is safety in the 
country of residence. 

2 Overview of the study area 

Modern problems in the field of higher education, as well as 
various aspects of improving its competitiveness and quality, 
issues of organizational culture development are considered 
in the papers of L. Antonyuk, E. Grishnova, D. Denison, I. 
Kalenyuk, K. Cameron, E. Shein and others. The need for 
the development and implementation of an anti-crisis 
strategy for educational institutions, the development of 

organizational culture in the system of improving the quality 
of higher education in modern conditions is increasing. It is 
the strengthening and development of organizational culture 
in the face of a lack of financial resources that can be the 
direction of activity of educational institutions that will 
provide the greatest efficiency at minimal cost. 

Analyzing modern challenges that affect the activities of 
educational institutions, it should certainly be noted that the 
COVID-19 pandemic was an important factor that largely 
changed the activities of educational institutions. For their 
corporate culture, this influence was manifested primarily in 
the fact that a smaller amount of direct communication, live 
work and informal communication led to a partial loss of a 
sense of belonging to a particular organization or team and 
contributed to the formation of the model of a “global 
employee”, whose workplace is at his home. Such an 
employee can work simultaneously in several organizations, 
his attention is focused on the performance of certain labor 
functions, and the level of loyalty and commitment to the 
values of a particular organization may be minimal. 

Bringing together such employees with similar values 
can be quite a difficult task, requiring additional efforts to 
ensure involvement in the activities of the educational 
institution. It should also be noted that the period in which 
classes at universities were conducted mainly in a distance 
format was difficult for students, teachers and university 
administration. In addition to the stress of possible infection 
and uncertainty in the future due to the exacerbation of crisis 
trends in the socio-economic sphere, there was also 
increased strain on the eyes and nervous system due to 
changes in lifestyle, less opportunity for direct 
communication between people. 

It is also quite common opinion about the low efficiency 
of distance learning, as the level of adaptation to this format 
of knowledge of each participant in the educational process 
was different, not everyone was able to organize their 
activities as effectively as possible, resist the flow of 
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negative information. mutual understanding and 
involvement, as in the usual format of offline work. 

In the conditions of the full-scale war of Russia against 
Ukraine, analyzing the situation in the sphere of higher 
education, it should be noted that the war caused great losses, 
many universities have already been damaged or destroyed. 
To capture the consequences of Russian aggression, the 
Ministry of Education and Science of Ukraine has launched 
an interactive map of destroyed and damaged educational 
institutions [5]. According to this map, as of April 2022, 
1,499 educational institutions were affected by bombings 
and shelling, of which 102 were completely destroyed [5]. 
This includes educational institutions in Ukraine, but these 
indicators make it possible to characterize the current state 
of affairs and identify the preconditions for the crisis in 
higher education, the consequences of which will be felt not 
only in Ukraine but throughout Europe long after the war. 

 
 
 

Conclusion 

In the system of factors ensuring the quality of higher 
education in times of crisis, organizational culture is of 
particular importance. To reduce the impact of negative 
factors on the activities of educational institutions are 
important: change the management style in organizations to 
ensure higher quality educational services and the necessary 
level of academic culture of all participants in the 
educational process; ensuring a high level of academic 
integrity; raising the level of social responsibility of 
educational institutions, implementation of the values of 
social responsibility in their activities; improving the 
effectiveness of interaction with stakeholders participating 
in the educational community and building a monitoring 
system; further development of distance learning 
technologies (use of modern applications for conducting the 
online learning process; development of corporate business 
process management systems of educational institutions, 
etc.); increasing the involvement of employees working 
online in the activities of the educational institution. 
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Abstract  

Network security is becoming one of the main ideas of the present time. Internet provides tremendous ease in almost all industries such as 
online banking, online shopping, communications, businesses or organizations. Thus, the communication network requires the security of 
sensitive data that is stored or transmitted over the internet. Due to the rapid emergence of computerized gadgets and their access to the 
Internet has caused the unreliability of user data. Nowadays, security and privacy threats are becoming more and more complex, making 
increased demands on data protection on the Internet. In this article, a virtual private network (VPN) is introduced - a great way to protect 
devices and information from hackers. A VPN is a private network that operates over a public network, encrypting information so that 
attackers cannot use it. The main purpose of a VPN is to provide various elements of security, such as authenticity, confidentiality, and 
data integrity. VPN services are also available for smartphones, computers and tablets. VPN is an evolving technology that plays an 
important role in the WLAN by providing secure transmission of data over the Internet. 

Keywords: encryption, protocol, virtual private network (VPN). 

 

1 Introduction 

A VPN is a network structure that affects public networks 
to protect sensitive data available for public access on the 
network. It is a cost-effective and correct solution in various 
networking and telecommunication organizations. A virtual 
private network (VPN) is the most important part of any IT 
business because it saves huge infrastructure costs, using the 
public Internet to create a secure communication 
environment from the corporate office to users' websites. 

 
Typically, a VPN is a subscription-based service. This 

means the user has to download an app from their ISP and 
subscribe to use their private network to protect various 
devices. Free VPN apps are also available in the App Store 
for various OS. Before you use a VPN, keep in mind that 
your VPN provider may keep records of Internet activity 
that may well be available authorities. 

 

Overview 

Why do we use VPNs? From a consumer's perspective, the 

main advantages of VPNs are that they are much more cost-
effective. The solution to using VPN technologies is a high-
speed dedicated line. Such lines are expensive, difficult to 
manage and difficult to maintain. The Internet provides 
reliability for VPN users. Even in very remote locations, 
there are dial-up modem connections to the Internet. Virtual 
private networks guarantee a secure connection for users 
with a telephone connection. The Internet provides VPN 
precision services. Mobile users may not be able to use 
dedicated lines to connect to the corporate site, so VPN 
technology is the only possible solution. 

Benefits of 
 Virtual private networks get rid of geo-restrictions. 
 Internet privacy is no longer compromised. 
 Protects against cyber criminals. 
 Data transmission is encrypted. 
 Regional leased lines or even cable networks are 

all you need to connect to the Internet and use the 
public network to tunnel a private connection. 

 Cost savings. 

Decision 

Potential customers have a wide range of hardware and 
software for VPN deployment: from integrated 
multifunctional and specialized devices to pure software 
products. 

The main types of VPN solutions are as follows: 
 software-based; 
 integrated; 
 specialized; 

Software-implemented VPN products are inferior in 
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performance to dedicated devices, but have enough power 
to implement VPN networks. It should be noted that in the 
case of remote access, very little bandwidth is required Thus, 
pure software products can easily provide sufficient 
performance for remote access. The undoubted advantages 
of this approach are flexibility and ease of use, as well as 
relatively low cost. An integrated VPN solution includes, 
routing and switching functions. The main advantage of this 
method is the centralization of element management. For 
companies that do not need a high-performance corporate 
network, reducing the cost of network equipment is one of 
the primary objectives, and the most effective is an 
integrated solution that allows you to concentrate all 
functions on a single device. However, it should be noted 
that the more functions the device performs, the more 
obvious the performance loss will be. High performance is 
the main advantage of specialized VPN hardware. The 
higher speed of this type of system is due to the encryption 
performed by a special chip. The amount of computation 
needed to handle VPN packets is 50 to 100 times greater 
than the amount of computation needed to handle regular 
packets. If the enterprise network performs various activities 
that require high traffic exchange, it is recommended to use 
special equipment for efficient processing of VPN data 
packets. Dedicated VPN equipment provides a high level of 
security, but at a high cost. 

Conclusion 

Virtual private networks allow users and businesses to 
communicate over the public Internet with remote servers, 
branches or businesses while maintaining secure 
communications. A VPN is a highly reliable, versatile and 
inexpensive communication tool. In this article, we 
determined that various VPN technologies are popular, 
including SSL and IPsec. We also listed the different types 
of VPNs and noted that their versatility allows the user to 
choose which tool they want. Virtual private networks can 
provide a range of authentication, integrity and encryption 
algorithms. 

Virtual private networks are expected to be used for 
secure communications in the future. The VPN industry is 
predicted to grow in the coming years. It is important that 
the requirements meet the needs of the consumer and 
maintain their universality. 

Analyzing the main problems of information security in 
local or global networks as virtual private networks, we can 
conclude that such systems should provide detection of 
internal and external threats and intrusions, filtering of 
external traffic, control over the use of corporate network 
resources and prevent leaks of confidential information. 

 
 
 

References  

 1. Kanuga Karuna Jyothi, Dr. B. Indira Reddy “Study on Virtual 

Private Network (VPN), VPN’s Protocols And Security”, Int © 2018 

IJSRCSEIT | Volume 3 | Issue 5.  

 Komalpreet Kaur, Arshdeep Kaur “A Survey of Working on Virtual 

Private Network” © 2019 IRJET | Volume 6 | Issue 9.  

 https://scholar.google.com/citations?hl=en&user=OOI01CwAAAAJ  

 https://www.servercake.blog/types-virtual-private-network-vpn/  

 https://www.geeksforgeeks.org/types-of-virtual-private-network-

vpn-and-its-protocols/  

 D. Simion, M.F. Ursuleanu, A. Graur, A.D. Potorac, A. Lavric 

“Efficiency Consideration for Data Packets Encryption with in 

Wireless Tunneling for Video Streaming” INT J COMPUT 

COMMUN 8(1):136-145 

 https://whatismyipaddress.com/vpn-comparison  

 https://scholar.google.com/citations?hl=en&pli=1&user=ks9yhS0A

AAAJ  

 Charlie Scotte et al., “Virtual Private Network” Second Edition, 

O’Reilly, January 1999  

 Ayhan ERDOĞAN, Dz. Yzb. “Virtual Private Networks (VPNs): A 

Survey”, 

https://pdfs.semanticscholar.org/bd27/4a3195cb2de780c87727ec6e6

248dffb80e5.pdf  

 https://scholar.google.com/citations?user=Js1wB70AAAAJ&h1=en

&scioq=Dr.+Yogesh+kumar+sharma  
 

 



The 20th INTERNATIONAL SCIENTIFIC CONFERENCE 

INFORMATION TECHNOLOGIES AND MANAGEMENT 2022 
April 21-22, 2022, ISMA University of Applied Science, Riga, Latvia   Y. Kapelyushniy, V. Khotunov, S. Kutsevskyi 

43 
NC17 Nano Technologies, Computer Modelling 

 And Information Communication Technologies 

Robotics In Our Life 

Yevhenii Kapeliushnyi, Vladyslav Khotunov, Kutsevskyi Serhii* 

ISMA University of Applied Science, Latvia 

Cherkasy state business college, Ukraine 

*Corresponding author’s e-mail: akonvict160@gmail.com vkhotunov@gmail.com, greynny@gmail.com,  

  

Abstract  

Will artificial intelligence help humanity or destroy it? This is disputed by the most prominent scientists and developers. Inventor Elon 
Musk, physicist Stephen Hawking and Microsoft chairman Bill Gates warn against the development of artificial intelligence, but other 
scientists and celebrities such as Mark Zuckerberg, programmer and founder of Facebook, see the benefits for all mankind in the use of 
artificial intelligence. 

Keywords: robotic, work, robot 

 

1 Introduction 

Hiroshi Ishiguro is a Japanese who creates robots, known 
for developing realistic androids, created a new robot boy 
who looks 10 years old and copies human facial expressions. 
The facial expressions of the android actually repeat the 
human, plus the added involuntary movements that an 
ordinary person makes - blinking, movement of the head 
and eyes. The robotic boy has a transparent "skull". The 
professor believes that it is important to create such robots, 
because someday robots will become a part of our lives. 

The inventor thinks that human-like work will be truly 
integrated into society - not only to automate production or 
as a labor-saving device, but also as a replacement for the 
physical presence of man... 

Overview 

A robot is an electromechanical, pneumatic, hydraulic 
device, program, or a combination of both that works 
without human intervention. 

Every year the works improve and become smarter, but 
still their artificial intelligence is not equal to human. 

Consider the top 5 original robots today: 
 Fashion robot - This robot is designed to clearly 

show how the clothes that the user liked will look 
on it. The robot is created from fragmented pieces, 
each of which is able to change its location. As a 
result, the robot can change its size from minimum 
to maximum. This robot was created by Estonian 
developers. 

 Robot that washes hair from Panasonic -  Of course, 
you can't call this work practical - it's so easy to 
wash your own hair or entrust this responsible task 
to a hairdresser. Well, if a person likes modern 
devices, he will probably like this robot, which is 
able to remember the individual characteristics of 

man, using those procedures for his hair, which is 
necessary for this individual. The robot scans the 
head, translates it all into a 3D model to determine 
the optimal amount of shampoo or massage 
treatments, which the robot is also able to do. 

 Robot bartender with Lego - This robot knows how 
to mix cocktails and does it well. The robot 
understands language, so it is able to accept any 
order, if you say it clearly enough. 

 Robot neurosurgeon - This is one of the most 
advanced devices of today. In order to create a 
robot that is really capable of performing complex 
brain surgery, it was necessary to spend a lot of 
time and money. As a result, the robot surgeon is 
ready and recently performed his first operation, 
removing the tumor from the patient's brain. The 
operation lasted 9 hours and was very successful. 

 Cubinator - The robot that quickly makes up the 
most intricate Rubik's Cube is capable of doing so 
in just 18.2 seconds. The robot was entered in the 
Guinness Book of Records in 2010. 

Decision 

Consider areas of activity in medicine in which it is 
advisable to use robots: 

1) Works – couriers Specialized "couriers" who will 
deliver medicines, tools, linen, food and everything else that 
can be transported will also be useful for medical institutions. 
One of the most famous such machines - TransCar LTC 2 
(a platform on which you can put including bulk containers) 
or Tug (reminiscent of a mobile cabinet). 

In turn, the Omnicell M5000 optimizes drug handling. 
Often patients are prescribed several drugs at the same time, 
and this machine forms the appropriate "kits" for each 
patient for several days, spreading tablets and capsules in 
blisters. The speed of the Omnicell M5000 is 50 sets per 
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hour, while the average human specialist has 4 sets per hour. 
The robot helps patients by packing medicines according to 
the doctor's prescription for several days. 

This device is a great example of how intelligent 
robotics can take on routine tasks to free up time for 
something more important. 

2) The use of robots in surgery - Of course, the use of 
robots in medicine is advisable in cases where only fine 
work is required. Intelligent devices can make treatment 
more effective and less traumatic for the patient, reduce the 
risk of complications. One of the most "robotic" areas of 
medicine is surgery. The work literally becomes the hands 
of doctors, participating in complex operations. 

Perhaps the most famous and high-tech robotic surgeon 
can be called the da Vinci system. At this stage, the robot 
does not operate alone, but only obeys the commands of the 
doctor. The latter sits behind a special console and controls 
the machine with joysticks and pedals. He watches his work 
through a special screen, which displays a magnified 3D 
image in HD quality. Another assistant is in the robot itself 
and helps to switch between tools. The tasks of da Vinci 
medical robots are very broad: they are used to perform 
operations (including complex and atypical) on the heart, 
thyroid gland, pelvic organs and abdomen. The da Vinci 
system is actively used by doctors in many countries. 

3) Works – secretaries - As in many other fields, robotics 
in medicine helps doctors with the same type of tasks that 
take a lot of effort and time, but which do not require 
significant mental effort or decision-making. These include 
patient registration, working with electronic cards, 
providing background information. Many secretarial robots 
have already been developed and are used in a variety of 
fields. It is likely that in the future intellectual work will take 
over much of the administrative work in medical institutions. 

Conclusion 

Positive impact on human life from the introduction of 
robots: 
 The works can work in harsh and dangerous climatic 

conditions, they are used in the development of 
mineral deposits. 

 Using robots to perform typical actions. 
 Since the works themselves are a product of high 

technology, their development and implementation in 
production requires the development of an entire 
branch of science and industry, which provides a large 
number of jobs. The knowledge gained in the 
development of robots can be applied in a variety of 
areas. 

 Negative impact on human life from the introduction 
of robots: 

 Today, many scientists are concerned about the 
introduction of robots in our personal lives, especially 
"home robots", which will be able to collect personal 
data about the house and the user and pass it on to 
others. 

 Equally important is the perception of humanoid 
robots as living organisms. 

 The Swiss think tank estimates that 75 million jobs 
could be lost by 2022 due to robotics. 

According to other scientists, advances in computer 
technology will provide approximately 133 million new 
jobs. 

Therefore, the question of the benefits or dangers of 
robots remains open. 

The future is coming now and we need to give robots the 
right place in our lives so that we do not feel their superiority 
over us. 
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Abstract: The economic development of the world is accompanied by the formation of a new economic format. Countries of the world 
form a balanced and specific policy of their own development, taking into account the peculiarities of global development at the present 
stage. The paper analyzes the experience of Austrian economic development, taking into account the needs and opportunities for 
compliance with leading models of environmental legislation. 
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The formation of environmental awareness, a holistic 
ecosystem approach that can be implemented at all stages of 
economic and economic activity is becoming a priority in 
the formation of a smart society and smart economy. Each 
country pursues its own interests, based on needs and 
opportunities, developing mechanisms and tools that can 
ensure the development of the country in the context of 
sustainable development. Each country implements such a 
policy in accordance with its own development goals, 
consider examples. 

Austria's environmental policy strategy is being 
implemented at the level of Ministries, Departments and 
Municipalities. In general, there is the Conference of 
Regional Ministers for the Environment, the Austrian 
Committee on Sustainable Development and the National 
Climate Change Committee. In Austria, sustainable 
development policy is implemented through two key 
strategies aimed at integrating environmental savings policy 
and sustainable economic development policy. These key 
strategies include the National Strategy for Sustainable 
Development, adopted in 2002, and the Austrian Strategy 
for Sustainable Development, adopted in 2010 [1]. The first 
of these strategies focuses on the integration of sustainable 
development principles into national policy, the key ones 
are 20 goals, covering various aspects of quality of life, 
building competitiveness, preserving the environment, 
responsibility in the international arena. The Sustainable 
Development Strategy 2010 aims to provide a common 
basis for policy-making at various levels of government and 
economic activity (both national and subnational, from the 
federal government, communities, regions to municipalities 
or provinces) [2]. However, some articles and provisions are 
duplicated in these two strategies and somewhat hinder the 
effectiveness of sustainable development and the 
achievement of certain goals [3]. These strategies also 
determine the further legal framework related to certain 
elements of economic development, such as the Law on 
Green Energy, the Law on Climate Protection and the Law 
on Energy Efficiency, etc. In this format, the key goals of 

increasing energy efficiency by 1.5%, increasing investment 
in electricity production from green sources (renewable) 
have been identified. A popular tool for sustainable 
development is fiscal policy, the application of 
environmental taxes has brought Austria 9.6 billion euros, 
which is a total of 57% of all tax revenues for energy, 34% 
of transport taxes, 8% of resource taxes, 1% tax on pollution 
[3]. It should be noted that the bulk of environmental 
taxation falls on the energy tax, in second place - the 
transport tax. The share of the pollution tax, although rather 
insignificant, is gradually increasing over the specified 
period of time. However, in general, the level of revenues 
from environmental taxation does not indicate a general 
environmental policy or environmental awareness in 
Austria. Indicators can indicate both a high level of use of 
products with a high level of pollution and a high level of 
use of products with a low level of pollution and 
environmental taxation. 

The key goal of Austria's strategic development is 
energy independence by 2050, which requires a 
combination of financial instruments and development 
models that involve the development of smart cities and the 
government program in general [4]. At the city level, 
developed countries solve a number of problems that may 
delay or hinder the implementation of long-term projects for 
the formation of new innovative ecosystems, the 
development of which is possible through highly educated 
talents, high-tech industries, networking and others. In 
general, one of the key elements in the development of a 
smart society is the development of sustainable innovation, 
such as the Climate and Energy Fund on Smart Cities 
initiative in Austria to promote sustainable energy, reduce 
greenhouse gas emissions and develop a climate strategy. In 
total, about € 150 million is spent on such projects each year 
to support "pilot projects" to combine technical and social 
innovation. In general, this is formed within the framework 
of the Climate and Energy Fund, the strategic goals of which 
are the formation of a specific system of intelligent, network 
and integrated solutions in cities for the sustainable 
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development of the energy system; formation of technical 
and social systems through a combination of energy 
networks, systems of utilization, communication, mobility, 
etc. 

Such projects in Austria are being implemented in 
Vienna (about 2 million inhabitants), in the city of Graz 
(about 300 thousand inhabitants), focusing on smart city 
initiatives, in particular in terms of reducing pollutant 
emissions, "greening" the energy system, increasing 

technological innovation and etc. In general, the key 
conceptual characteristics of building a smart economy at 
different levels of government are “Policy and Initiatives”, 
“Sustainability”, “Public Participation” and “Observation” 
[4]. Thus, we can note that Austria is quite actively 
developing the concept of smart economy and smart cities, 
implementing greening projects at different levels of 
government.  
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Abstract  

Testing is a key activity in software development due to the common systems complexity, environmental variations or product specifics 
(e.g. based on some risks). This all causes the quality of a product and reflects the high presence of defects. Using manual or automation 
test activities these defects should be found and prevented from appearing again. Usually, to improve the testing process QA team applies 
automation activities, as example in CI/CD pipelines. But since all projects are unique and can include some risks or known problems, 
there is no best or the only practice or standard formulated that can be used in any project. Currently there are many frameworks in the 
market, or your automation testing team can even create your own and unique framework. Some of the ready to go frameworks are useful 
and actually can save companies human resources and money. However, using an unsuitable framework or creating an incorrect framework 
can lead to waste of time and resources. This work is an attempt to show the role of automation in both Software Development and Software 
Testing processes. 

Keywords: manual testing, automation testing, test automation frameworks, CI/CD pipelines 

 

Introduction 

Nowadays, software testing is an important aspect of the 
software development process. However, as the IT 
market has grown, the efficient and flawless operations of 
a product have become increasingly vital for mass-market 
software. 

Testing is a sub-process of the entire Software 
Development Life Cycle, and it is a critical aspect of 
product development. Processes for testing should begin 
as soon as possible. This early start will help to improve 
future product quality and cost. Testing in a timely 
manner assists a business to save money by letting defects 
in the program be discovered before they enter the final 
product or at later stages. 

The test automation technique can be used in 
practically any project to find flaws in the system faster 
and at an earlier stage of development. Test automation, 
like the name suggests, is the process of employing test 
scripts to verify the program being tested. It's usually a 
third-party tool, script, or framework that simulates real-
world interaction with an application. To a greater or 
lesser extent. For example, unit tests are almost not 
similar to human interactions but take a short time to run, 
so the end-to-end tests are vice versa. 

Automation tests, like development, can be done 
wrong, resulting in a lot of wasted time and money. As a 
result, the early stages of the process are crucial. Figure 1 
depicts the steps. 

 
Figure 1 Automated Testing Process 

The issues are: how automation processes contribute 
in product development and overall testing processes 
including coverage of some activities with automated 
tests, and how they contribute to overall product quality, 
the pros, cons and misconceptions of automation testing 
and how they can be used in Continuous integration, 
Continuous delivery and Continuous deployment. 

Overview 

This work discusses the advantages, disadvantages and 
conclusions on the following issues: 
 Automation process as a part of development and 

testing processes. 
 Pros, cons and misconceptions of automation testing. 
 Automation in CI/CD context. 
 Success Factors in Test Automation. 
 Automation frameworks and Tools. 
 Automation design patterns. 

Decision 

Describes the role of automation in the development and 
testing processes while explaining some ways how it can 
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be applied to improve efficiency of testing process, and 
how to build more stable, rigour and robustness with 
applying design patterns.  

Different testing frameworks and types of them are 
shown, with analysing some popular ready to use 
solutions. Based on personal experience shown the role of 
automated tests in Continuous Integration, Continuous 
Delivery and Continuous Deployment and the real 
benefits from them. 

 
 
 
 

Conclusion 

Success of automation depends on applying design 
patterns and principles of “robust” tests and 
understanding of basic success factors. 

Test Automation is the best way to increase the 
effectiveness, efficiency and coverage of software testing. 
Decisions to apply automation or not should be context 
related, based on the needs of a concrete project. 

When automation testing begins, the timing varies 
depending on the project requirements. Depending on the 
project, automation in the software testing process can be 
attributed as both a supplementary and a key procedure, 
but it cannot replace all manual testing effort. 
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Abstract. The formation of a new global system and systemic global interdependence generates new factors of competitiveness of market 
participants, determining their appropriate strategic behavior to ensure a high competitive position and leadership. Based on the author's 
methodology for assessing the intellectual leadership of countries, the clustering of countries in the global economy is determined. The 
evaluation algorithm was based on three stages: first - the resource level; secondly - the level of intermediate results of intellectual activity; 
third - the level of the final results of overall progress. Using the multifactor regression model and cluster analysis, four clusters of countries 
were identified according to key indicators of intellectual leadership. The specialization of the two countries in terms of merchandise 
exports was analyzed, namely, 1 cluster - the United States and Germany; 2nd cluster - Israel and Italy; 3rd cluster - Brazil and Ukraine; 
Cluster 4 - China and the Republic of Korea. The index of economic complexity by the given countries is allocated and the change of 
position of each country of a cluster in a rating for 10 years is defined. 

Keywords: Index of economic complexity, intellectualization, clustering of countries, commodity exports. 

 

Exploring the preconditions for leadership and 
specialization of countries is an important issue in the 
context of globalization. The influence of individual factors 
on the ability of individual countries to achieve leadership 
positions is an important scientific issue that requires the 
study of a significant body of data. It is necessary to carry 
out clustering of countries in order to understand the 
peculiarities of the development of countries selected for 
analysis. Clustering is based on the author's methodology 
for assessing the intellectual leadership of countries in the 
system of global economies, which provides a three-step 
assessment algorithm - and allows a comprehensive 
assessment and comparison of the main functional areas of 
the phenomenon and follow the experience of innovative 
systems of intellectual leaders [1]. Clustering indicates 
significant differences between countries in terms of 
development, so cluster 1 is characterized by high rates of 
development, cluster 2 includes countries with moderate 
rates of development and covers mostly European countries, 
cluster 3 is characterized by geographical diversity and 
relatively low rates of development, cluster 4 combines 
Asian countries that have emerged as a result of economic 
and mathematical modeling into a separate group. The paper 
examines the export specialization of individual countries 
within each cluster, as well as the level of economic 
complexity of the products they export. UN trade statistics 
were used in the analysis [2], and information from the 
Center for International Development at Harvard University 
[3]. Countries belonging to the same cluster, when 
specializing, have significant common features in their 
export profile and have reached a similar level of economic 
complexity. We will consider features of the countries of the 
first cluster on an example of the USA and Germany. The 
commodity exports of both countries are dominated by 
high-tech goods (machinery and transport equipment, 
chemical products, electronic integrated circuits, medicines) 
[2]. 

A comparison of the development of countries' 

leadership in terms of the Economic Complexity Index, 
which takes into account the complexity and diversification 
of the country's exports, determined a sufficient proximity 
of countries within one cluster. For the USA reached 1,55, 
and Germany has one of the best results in the world on this 
index 2,09. The positions of these countries in the ranking 
of economic complexity are quite close. In 2020 Germany 
ranked 4th out of 133 countries, and the United States was 
in 11th place [3]. If we consider the countries of the 2nd 
cluster, which include Italy and Israel, as of 2018 they are in 
the top ten of the 133 countries participating in the ranking. 
Italy ranks 14th on the economic complexity index of 1,44, 
its rating has improved by 3 positions over the past ten years. 
Israel is characterized by a fairly high share of machinery 
and transport equipment. In Italy's merchandise exports, this 
position generally dominates. According to the SITC, 
approximately the same share in Italian exports is occupied 
by goods of the group "Chemicals", "Goods classified 
mainly by materials", "Various manufactured goods". 
Among the TOP-10 goods of Italian exports are medicines, 
cars, engine parts, shoes. In Israel exports, a significant 
place is occupied by goods belonging to the group 
"Chemicals", "Goods classified mainly by materials", 
"Various manufactured goods" [2].  

The group of third cluster countries is considered on the 
example of Brazil and Ukraine. Both countries have rather 
low indicators of economic complexity and have not shown 
significant progress in this area for the period 2008-2020. 
Thus, Ukraine with an index of economic complexity of 
0,37 ranks 44th in the ranking and for ten years its 
positioning has not changed. Brazil's economy is less 
complex than Ukraine's - ECI is 0,21 and 49th in the ranking 
and the deterioration of the position by 1 point. In contrast 
to the countries of the previous clusters, the specialization 
of both countries is dominated by products with a low 
degree of processing, in particular, agricultural products. 
For Brazil, the leading exports are soybeans and iron ores 
and concentrates, the SITC commodity group "Raw 
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materials+oils of animal and vegetable origin" accounts for 
almost a third of Brazilian exports, "Food, animals + 
beverages, tobacco". Commodity groups SITC "Food, 
animals + beverages, tobacco" and "Raw materials+oils of 
animal and vegetable origin" in 2018 accounted for almost 
half of Ukrainian exports of goods. A significant volume of 
exports of both Ukraine and Brazil accounted for the group 
"Goods classified mainly by materials". Regarding the 
export of machinery and transport equipment, both 
countries are not strong enough in this segment. Only 11,2% 
of Ukrainian exports were machinery and equipment. [2]. 
This commodity group dominates the imports of the two 
countries. The peculiarities of the countries that were 
assigned to the 4th cluster are their significant export 
specialization in machinery and transport equipment, as 
well as significant progress in increasing the level of 
economic complexity of national economies. Consider the 
Republic of Korea, as well as China as examples of 
countries in the 4th cluster. The Republic of Korea ranks 
third in the world in terms of economic complexity. Over 
the ten-year period, the country has risen 8 positions in the 
rankings, ahead of even Germany today. During the same 
period, China increased its place in the world ranking of 
economic complexity by 6 positions with an ECI of 1,34 
(18th place). Machinery and transport equipment 
predominate in the exports of both countries. For China, the 
share of machinery in the country's exports is 48%. 
Regarding the Republic of Korea, machinery and transport 
equipment in 2020 accounted for 57,5% of the country's 
merchandise exports. The main export items of China were 
radio and television transmitters, television cameras, digital 
cameras and video recorders; computers; electronic 
integrated circuits; parts and accessories for office 

equipment, special equipment; semiconductor devices; 
phones. The exports of the Republic of Korea were 
represented by the following commodity items: electronic 
integrated circuits; refined petroleum oils; cars; ships, boats; 
engine parts; parts and accessories for office equipment 
special equipment; liquid crystal devices, lasers; other 
optical instruments and instruments [2]. 

Thus, the study confirms the existence within the cluster 
of common features in the specialization of countries, as 
well as the achievement by countries of similar levels of 
economic complexity and diversification of export goods. 
We can note that the clustering of countries on the basis of 
key indicators of intellectualization is also confirmed by the 
analysis of the specialization of each cluster in the 
production of certain goods. For the countries of one cluster 
is characterized by the proximity of indicators of complexity 
of economic activity, close structure of production of goods 
and export-import activities. The countries of the first and 
second clusters are characterized by goods with a high 
degree of processing and the level of added value. Third 
cluster countries (including CEE and Baltic countries) 
specialize in commodities and occupy rather low positions 
in terms of economic complexity. The countries of the 
fourth cluster unite mainly the Asian region and have high 
rates of economic complexity, mostly high-tech exports and 
specialize in both high value-added and ICT goods. The 
criteria of development of the countries revealed by means 
of mathematical model and the formed clustering according 
to the indicator of the international specialization in an 
export profile confirms economic closeness and similarity 
of economic structure of the countries. This is in line with 
current trends in the formation of leadership positions in the 
global market. 
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Abstract  

These days, business requires the creation of their own information systems. They can have different goals, but the main purpose is to save 
man-hours, automate some processes and, of course, improve calculation speed, where needed. Developed products became definitely 
bigger with a kind of more really complex business logic (e.g., banking) and integrations with other platforms and/or microservices.  

Throughout the history of computing, many software and systems to be delivered into operation subsequently had high impact failures or 
were not able to meet the needs of stakeholders due to existing flaws. If the software doesn't work properly, it can cause many problems 
such as money, time or reputation. Quality Assurance (QA) is a way to reduce the risk of software failures during operation. 

Keywords: quality assurance, context-based testing school, testing methodologies applicability 

 

Introduction 

Software problems will always exist in every software product: not because developers are irresponsible or careless, but 
because software complexity is hard to determine – and humans have limited capacity to handle complexity. Design flaws 
can never be totally eliminated in any complicated system. Detecting the design defects in software is just as difficult, for 
the same complex reason. Since the software and digital systems are not continuous, testing boundary values are not 
sufficient to guarantee accuracy. 

Software Testing is the process of evaluating and verifying that a software product or application works as expected. It 
may include activities aimed at assessing the attributes or features of a program or system to determine if it meets the 
requirements. Quality assurance in deeper understanding also involves verification activities for some project documentation 
through the static testing techniques.  

Quality assurance has become a weighty part of the software development life cycle. Modern and popular SDLCs, such 
as Scrum or V-Shaped models, involve testing as early as possible. The key purpose is to mitigate possible risks of intractable 
defects in the final stages of development. Quality assurance only makes sense in the case conducted against project needs, 
the system under test is suitable to final Users' needs and works as expected according to specification. 

Summarizing described above: all of the mentioned meanings are called to achieve delivering high-quality software 
development and saving money by issues identification as early as possible.  

From an official point of view, we have an ISO 29119 standard that reflects the software testing practices from most 
popular institutes (such as ISTQB or TMMI) and even some IEEE standards for testing documentation (f.e. IEEE 829) [2,3]. 
But the real business prefers to apply context-based testing approaches.  

Quite important thing is to build project processes (not only testing) by taking into account possible risks and decreasing 
their influence on the final product. There is no actual (or standardised) and full set of risks that suits every project – every 
business has their own, but the following types can be common in one or another interpretation: 

 imprecise time estimates; 
 mistaken identification of complexities, functionalities, or operations; 
 insufficient regression time; 
 incomplete validation; 
 poor risk control. 

However, the problem is that standards of testing avoid taking into account context. They mostly describe widely used 
software testing methods and activities (defined by testing institutes) but avoid business problems. Standard-based testing is 
applicable only for projects that use linear-sequential life cycle models (f.e. Waterfall).  

As we know, agile software development models is a combination of iterative and incremental models with the main 
focus on adaptability, customer needs and rapid delivery of software that is ready to use in production. In other words, it is 
non-traditional SDLC models that have the main priority on the flexibility of the development process. ISO 29119 standard 
cannot guarantee flexibility for the quality assurance process through software development.  

Nowadays development processes would like to involve the QA team in the early stages of negotiations with customers 
concerning the future project and real practice shows that they can be very useful because project managers focus on business 
and scope, developers focus on technical implementation and architecture structure, in turn, QA engineers analyse final 
user’s needs, common user flows (with the required set of features) and can even define high-level quality characteristics 
that should be met at the end of development. 

Overview 
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This article discusses the advantages, disadvantages and conclusions on the following issues: 
 quality assurance role in modern SDLC models; 
 context-based testing approaches; 
 testing standardization perspectives. 

Decision 

The experience of big software companies (f.e. Apple, Google, Microsoft) shows that ISO standards that refer to software 
testing are not suitable for modern SDLC models.  

Real businesses prefer to use сontext-based software testing school introduced by James Marcus Bach and Cem Kaner. 
Furthermore, the statistic shows that applying context-oriented testing activities is cost-effective in a longe range perspective. 
Mentioned testing approaches are based on the following principles [1]: 

 the value of any practise depends on its context 
 there are good practices in context, but there are no best practices; 
 people, working together, are the most important part of any project’s context; 
 projects unfold over time in ways that are often not predictable; 
 the product is a solution. If the problem isn’t solved, the product doesn’t work; 
 good software testing is a challenging intellectual process; 
 only through judgment and skill, exercised cooperatively throughout the entire project, are we able to do the right 

things at the right times to effectively test our products. 
Sometimes the cost of a mistake can be comparable to the cost of developing a system or part of this system from scratch. 
Quality assurance only makes sense in the case conducted against project needs, the system under test solves the final 

Users' problem and works as expected according to specification. 

Conclusion 

Software development, of the course, is fraught with risks. Some of them can be minor and easily surmountable, but other 
ones can have a huge and even destructive  impact on the developed system and/or project. In an ideal world, risks must be 
handled by the whole project team and processes have to be established with appropriate risk analysis and control. But the 
statistic shows, applying testing activities (and the QA team formation)  against context improves the effectiveness of the 
testing process.  

Testing should take into account risks all the time and optimize processes in order to reduce the risk of their happening 
and decrease their impact on the project. From the cost of bug statistics, we know that the cheapest way to predict bugs is to 
fix mistakes in the documentation. The best bug is the one that never happened.  

Investments into the Quality Assurance are usually returned as mitigation cost of bugs by identifying them in early stages. 
So, today managers and stakeholders prefer to integrate testing activities as early as possible and conduct it against the project 
(and/or business) concern. 
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Abstract  

Currently, due to the increasing availability of mobile Internet, there is a trend towards the use of mobile applications. Apps are popular 
not only among Internet users, but also quite profitable for their owners. Putting these two factors together, we can conclude that almost 
any business development strategy can include the creation of an application. The dilemma, however, lies in choosing the right way to 
develop mobile applications. There are over five billion smartphones in the world. Of these, about 99% work on Android and iOS, 
according to StatCounter. To optimize the process and avoid programming a mobile application for each of the operating systems, you can 
resort to cross-platform development. It is based on a single source code and technology stack. Once the application code is written, it can 
be deployed across devices and platforms without worrying about incompatibility issues. This is a generic approach that is widely used to 
save development time and money. 

Keywords: cross platform, mobile apps, kotlin multiplatform, flutter. 

 

1 Introduction 

Cross-platform is the ability of software to run on multiple 
platforms. Cross-platform mobile development allows you 
to cover two operating systems, iOS and Android, with one 
code. It does not involve writing code in a native 
programming language, but provides an almost native 
experience through a visualization interface using native 
controls. At the moment, many companies use cross-
platform solutions, someone is already seriously 
considering switching to them in the near future. Cross-
platform development of applications for iOS and Android 
allows you to significantly optimize development processes. 
Any cross-platform application can be compiled for various 
platforms with minimal effort. 

 
And the result will be different executable files. So, in 

the solution for iOS, the executable file will receive the 
extension ".ipa", and the application for devices running 
Android will start the application from the file ".apk". There 
are many articles that analyze in detail all the advantages of 
cross-platform applications. However, the pros and cons 
should be considered on the Framework, which has every 
chance of becoming the most popular among developers. 

 

Overview 

Cross-platform entails the creation of applications that can 
run on different operating systems. Once the application 
code is written, it can be deployed across devices and 
platforms without worrying about incompatibility issues. 
This is a one-stop approach that is widely used to save time 
and money. Cross-platform development opens up new 
business opportunities and allows you to launch as soon as 
possible. If the product is not too complicated, 
understandable, performs certain tasks, then this is the best 
solution for a quick and efficient launch. 

Benefits of 
 If customers use both Android and IOS, then 

covering all types of mobile devices will help to get 
a wide segment of users. 

 A single stack of technologies is used, both for 
android and for iPhones. 

 Deployment is much faster due to the fact that there 
is a single code base that can be easily integrated 
into any operating system. 

 The speed of creating a mobile application 

mailto:nazarrybickij@gmail.com
mailto:vkhotunov@gmail.com


The 20th INTERNATIONAL SCIENTIFIC CONFERENCE 

INFORMATION TECHNOLOGIES AND MANAGEMENT 2022 
April 21-22, 2022, ISMA University of Applied Science, Riga, Latvia  N Rybitskyi, K. Kholupnyak 

50 
NC20 Nano Technologies, Computer Modelling 

 And Information Communication Technologies 

increases significantly. 
 It is much easier to launch a cross-platform 

application to the market. It is enough to take into 
account a number of requirements that the stores 
set. 

 

Decision 

At the moment, the market for operating systems for mobile 
devices (phones, tablets, smart watches, TVs, etc.) has 
formed and is focused on two main platforms - Android and 
iOS. 

There is now a wide range of cross-platform 
technologies, including Flutter, React Native and Kotlin 
Multiplatform. 

Flutter is a cross-platform mobile development 
framework by Google that uses the Dart programming 
language. It is an open-source SDK that helps to create 
beautiful, native-looking, mobile, web, and desktop 
applications using a single codebase. It is a reactive 
framework that comes with plenty of ready-to-use widgets 
and offers better performance because of compiling with 
machine language.  

React Native is a popular JavaScript-based mobile app 
framework that allows you to create native mobile apps for 
iOS and Android. The framework allows you to create 

applications for different platforms using the same code 
base.  

Kotlin multi-platform is an experimental language 
feature that allows developers to use a single codebase to 
develop applications for both Android and iOS. Kotlin 
multiplatform leverages the advanced features and 
capabilities of the programming language across iOS, 
Android, iOS, Windows, Mac, Linux, Web, etc. By making 
it possible to share code between all these platforms, it 
significantly reduces the development time. 

Conclusion 

Cross-platform application development is a great solution 
for business tasks. If the emphasis is not on the visual design, 
but the functionality itself is important, this development 
method can significantly reduce time, reduce the budget and 
make an effective application that will benefit the business. 
If you immediately need to reach a larger audience and the 
application’s functionality is not complicated, it’s easier and 
cheaper to use a cross-platform approach.  

Thus, a single codebase will undoubtedly impact every 
aspect of application development, down to reducing the 
number of developers required, allowing a company to save 
money that would normally be spent fixing and updating 
two separate codebases. 

References  

 StatCounter is a web traffic analysis - https://gs.statcounter.com/ 

 ASOMobile is a comprehensive mobile app analytics for developers, 

marketers and ASO specialists - https://asomobile.net/.  

 Official site for React Native developers - https://reactnative.dev/ 

 Official site for Flutter developers - https://flutter.dev/ 

 Official site for Kotlin Multiplatform developers -

https://kotlinlang.org/docs/multiplatform.htm 

  



The 20th INTERNATIONAL SCIENTIFIC CONFERENCE 

INFORMATION TECHNOLOGIES AND MANAGEMENT 2022 
April 21-22, 2022, ISMA University of Applied Science, Riga, Latvia  A Gubar, V Khotunov, K Kholupnyak 

51 
NC21 Nano Technologies, Computer Modelling 

 And Information Communication Technologies 

6g Networks: New Generation Cellular Communication 

Alexander Gubar, Vladyslav Khotunov, Kateryna Kholupnyak* 

ISMA University of Applied Science, Latvia 

Cherkasy state business college, Ukraine 

*Corresponding author’s e-mail: alexandr.hubar1999@gmail.com, vkhotunov@gmail.com, Katyakholupnyak@gmail.com 

  

Abstract  

The development of 5G services has caused a wave of competition around the world and, more importantly, launched a race to develop 
6G. Whoever manages the telecommunications technology sector sets standards for products and services and plays a major role in the 
future development of the industry. 

Keywords: telecommunication, technology, digital 

 

1 Introduction 

In November 2019, the official Chinese research group on 
6G was established. Developed countries such as the United 
States, Japan, South Korea and some European countries 
have begun to develop research and development plans for 
6G, as the telecommunications sector has always been a 
competition point. 

5G technology aims to create a comprehensive sensor 
system in which you can easily access information and tools. 
On the other hand, 6G will help build a perceptual nervous 
system that integrates artificial intelligence (AI) and 
wireless cognition, which can give intelligent responses. 

Overview 

Compared to 5G technology, 6G will have less 

latency, higher speed and higher bandwidth. And this 

advanced technology will help connect the real world 

with the virtual digital world. It will also make design, 

research and development and experiments much more 

efficient and significantly reduce their costs, enabling the 

production of digital products in the physical world using 

high-tech technologies, including 3D printing. 
In terms of economic development, 3G promoted e-

commerce, while 4G promoted e-commerce and mobile 
payments. The construction and application of 5G 
infrastructure marked the beginning of the intelligent 
production of Chinese enterprises and served as a basis for 
the rapid development of the sector. Similarly, the wireless 
cognitive technology associated with 6G technology, once 
it matures, will further contribute to the development of the 
digital economy. [1] 

In the digital economy, big data intelligence will be a 
real impetus for innovation, and 6G networks will not only 
become backbones for data transmission, but will also 
integrate edge and core computing much more seamlessly 
as part of a combined communications and computing 
infrastructure. This will provide many potential benefits as 

6G technology begins to work, including access to AI 
capabilities. 

The 6G-based digital economy will be a determinant of 
a country's competitiveness. And 6G technology, wireless 
cognition as its main feature, will become the main 
technology and the main driver of the digital economy. 

6G is expected to support speeds of up to terabytes per 
second, unprecedented capacity and latency, which will 
increase the performance of 5G applications, in addition to 
expanding the scope to support new and innovative 
applications in wireless cognition, sounding and 
visualization. 

Prior to the introduction of 4G services, China remained 
a passive player in the field of advanced technology, mainly 
following the United States and European countries, and did 
not set standards for telecommunications technology. 

But by developing 4G technology at the same time as a 
developed economy, China has become a major player in 
this field and contributed to the rule-making process. The 
fact that 4G in China is the most advanced and widespread 
in the world has also contributed to the rapid development 
of mobile payments in the country. 

Decision 

Starting with 5G, the Chinese telecommunications industry, 
thanks to its extensive research, has taken a leading position 
in the standardization and production of 5G 
telecommunications equipment. 

And now that the United States and Europe are lagging 
behind China in 5G development, they want to drag China 
through uncompetitive means, such as limiting the 
development of Chinese companies such as Huawei, and 
launching 6G research and development before China to 
make money on the advantage they enjoy in the millimeter-
wave industrial circuit. 

In terms of R&D in 5G technology, China has two 
advantages. First, it is a world leader in the 
telecommunications sector and has a strong pool of talent. 
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Second, it has a relatively complete industrial network 
covering R&D, design, production and application, and is 
home to Huawei's leading 5G equipment manufacturer. [2] 

Recent history shows that those who lead the 
telecommunications sector set standards for 
telecommunications products and services and play a 
greater role in the future development of the industry. 

And as 6G becomes the engine of a new round of 
economic development, the Chinese government, 
businesses and research organizations need to step up 
cooperation to succeed in 6G's competition. 

Conclusion 

Ukraine is gradually closing the gap with Western countries 
in the process of launching new generations of 
communications. Thus, if 3G in our country appeared in 
2015, lagging behind the developed world by more than a 
decade, the gap between the active development of our 4G 
(2018) and European 4G - 5-8 years. Fifth-generation 
networks, which appeared in the world en masse in the early 
2020s, are likely to reach our country fairly quickly - by 
2022. 

Therefore, the introduction of 6G, if it appears in the 
world by 2030, should affect our market. [3]
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Abstract  

To describe informational, functional, and conceptual structures in a website a model is used for it and that model is called Web Semantic 
design method. In a website for various tasks and functions same information, functional and conceptual structure is used. The design 
pattern is used to solve the issue. The challenge, therefore, was to enlarge, and that is to say, to produce a design pattern from a high-level 
perspective, in particular, when considering "web genres". Therefore, the focus of the first part of this proposal is to identify the different 
types of sites, and then to develop a few designs for each of them. In web design, the content management system is a challenge for it. 
Current system approaches were created before the web content management frameworks became popular and matured to further the 
development of web frameworks. Apart from the fact that there are certain systemic processes in which the system or rather the decision 
to make use of a web content management framework is considered, their strategies are specific to a specific web content management 
framework and do not provide the whole arrangement. In this research, WSDM is combined with Web genres for different design patterns 
of websites. 

Keywords: WSDM, Web Genres, and Design patterns 

 

Introduction 

Wakil and Jawawi [1] stated that an important aspect of the 
Project of any industry is the design of the project before the 
implementation of the project. Similarly, in web designing, 
proper design of the web is very important. In the context of 
industry, different design methodologies were created and 
used. Web Semantic Design Method WSDM is the best 
design methodology in web design. In this research, the 
Web Semantic Design Method is used.  This thesis focus on 
basically two points: 
 In particular website genric, a lot of websites included 

in it and all that websites have the same functionality 
 In implementing a web system, a Content management 

system is used. 
In 1998, Professor De Troyer and Leune developed a 

website design methodology named WSDM. Presently, 
WSDM stands for Web Semantic Design Method while in 
past WSDM stands for Web System Design Method. 
Audience Driven is the unique feature in WSDM that makes 
it different from all other design methods [3]. Along with 
primitives modeling, WSDM also provides systematic 
guidelines for website development is the unique feature in 
WSDM. The WSDM strategy consists of several sections 
that include: a statement of purpose, a public display, a 
theoretical plan, an initial implementation plan [2].  

 
Figure 1- Web Semantic Design Methodology based Application 

The new concept of suspension designs, which will be 
introduced in this concept, is an undeniable standard. The 
first motive behind this proposal was to explore the 
feasibility of integrating Web applications into WSDM and 
how WSDM should be streamlined to achieve this, and that 
means separating configuration designs for specific site 
types or types and then joining the WSDM system. The 
concept of configuration planning is very much linked to the 
standard functionality that is important between sites with a 
similar type or location. These high-level stop projects 
should be captured and reported and alternatives to the 
WSDM system should be investigated [4]. 
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Overview: 

This research discusses adapting the Website Design 
Method WSDM towards recent common practices in web 
development. The conclusion is based on the following 
research objectives: 
 To look at the genres previously made in the 

classification of sites because of their type.  
 Research on past genres to characterize configuration 

designs for sites and relate them to explicit sorts. 
 To consolidate site sorts and related plan designs into 

WSDM. 
 To analyze the limits current web architecture 

philosophies have as far as the flexibility to late 
execution instruments and systems. 

 To adjust WSDM appropriately to conquer these limits. 
 To exhibit the adequacy of the adjusted WSDM 

variant through a model. 

Decision: 

To design the websites WSDM method is used in which 
different models are used for the informational, functional, 
and conceptual structure of websites. It is decided to design 
a pattern to solve the issue of using the same information, 
functional and conceptual structure for different websites. 
The thesis aims to design such a pattern that applies to all 
websites and this can be done through a combination of 
WSDM with a web content management system 

Conclusion: 

In this thesis, different design patterns are collected for 
corporate websites, e-commerce websites, websites genres, 
and social network websites. Different design patterns used 
for the genre are presented in a model, there are different 
models for different genres. To deal with design patterns and 
website genre, WSDM is used.
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Abstract  

The main aim of this study is to determine the usage of artificial intelligence in finance. Artificial intelligence is most widely used in every 
field. In this research work, we study the history of artificial intelligence, opportunities, and challenges faced by a business while using 
artificial intelligence. In this research, we used the qualitative research method to answer all the research questions. In it, different literature 
is studied and analyzed to determine the impact of artificial intelligence on business, especially the finance sector. This study concluded 
that throughout the financial system whether it is analysis, analysis, or investment, there will be a lot of technology that you can afford to 
do things. 

Keywords: Artificial Intelligence, Machine Learning, Business, Future, and Technology 

 

Introduction: 

Buchanan [1] stated that Artificial Intelligence (AI) is a 
major factor in the invention of everyone who 
communicates in the creative world. In terms of AI, it 
includes its regions, for example, AI (ML) and machine 
learning. While AI may be portrayed as a mechanical ability 
to stabilize in intelligent and human-like selections over 
time, ML incorporates construction models, often realistic 
models that provide predictable and unstructured results. 
People who are not very educated about our Artificial 
Intelligence AI partner with robots that mimic human 
activities and understanding in their work. 

This is obvious as the world of entertainment has taken 
up so much time as we need to persuade AI to target robots. 
While this is valid, there are other differences between facial 
confession, fingerprint confession, chatbots, design 
confession, clever apps, and mindless investigations. 
Previously, the inclusion of AI in product development was 
considered by large organizations that had the equipment to 
hire highly trained professionals. Over time, AI systems 
with higher levels of meditation were created, and with a 
few lines of code in any programming language of decision-
making, one could have the option to integrate an artificial 
system [2]. 

Lin [3] stated that the predictive models could be 
coordinated into genuine domains costs assessments, stock 
trade costs, monetary and bookkeeping models, market 
expectation models, and somewhat wistful examination 
which gives how purchasers respond to a given item. Its mix 
in the business world has prompted superior deals where 
Amazon records more than 60% deals from its proposal 
frameworks. With the expansion in web-based clients from 
huge organizations, supplanting human help with chatbots 
has been an extraordinary achievement by which these 
Chatbots are supplanting the human labor force in giving 
computerized and continuous help. 

Giudici [4] stated that few businesses are going to AI to 
finish tasks that were prior achieved by individuals. The 
financial Service industry consolidates AI to deal with huge 
information, find fraud by distinguishing uncommon 
activities, convey online with clients, and fill a few other 
fundamental roles. Concerning facial recognition, voice 
acknowledgment, and ML there are very a few 
extraordinary gainful cases. New advancements are giving 
extraordinary advantages to improve client offers to drive 
proficiency and adequacy in the association. 

Artificial intelligence instruments can carry fundamental 
advantages to the universe of finance, which empowers a 
few assignments to be mechanized, which gives a lift for 
scientific limit in research with conventional methods that 
are presently quickly becoming obsolete. However, these 
disregarding the extraordinary advantages AI applications 
offer, they additionally come with various restrictions, 
which can make them not be reasonable for playing out 
certain exercises, coupled with a scope of dangers that must 
be enough overseen properly. 

As we are presently living in an innovation, cash-filled 
society, monetary business sectors are gradually starting to 
incline more on Artificial Intelligence using: Underwriting, 
Managing Risk, Quantitative Trading, Personalized 
Banking, Cybersecurity, and Fraud Protection. 
Guaranteeing is characterized as "the cycle through which 
an individual or organization faces monetary gamble 
challenges an expense". Guaranteeing typically manages 
circumstances including ventures, credits, and protection. A 
new article states, "AI can take endorsing from a distinguish 
and-fix mentality to a foresee and-forestall theory". The 
utilization of Artificial Intelligence in Underwriting 
considers a faster, more precise portrayal of monetary 
examinations as far as dangers and choices for a business. 
In hazard the board, "Computerized reasoning can be 
utilized to combine approaches, methodology, and controls 
with the controllers and administrative changes to further 
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develop their associations' consistency". Computerized 
reasoning is extremely useful while dealing with and 
assessing, both, organized and unstructured information, 
particularly information that doesn't fit on a bookkeeping 
page. Besides, man-made brainpower comparable to chance 
permits monetary establishments to work on their scientific 
capacities in administration and consistence, assisting with 
recognizing takes a chance in a more ideal way. Quantitative 
exchanging is "a kind of market procedure that depends on 
numerical and factual models to recognize and regularly 
execute open doors". Computerized reasoning assists with 
assessing stock costs in the exchanging area, permitting the 
dealer to settle on a better choice in light of more precise 
expectations of hazard. Using man-made brainpower and 
calculations in PCs, the exchanging system is becoming 
simpler for clients,  

assisting them with characterizing where to exchange, at 
what cost, and what amount.. With the essential utilization 
of online media, banks and different organizations can 
follow how they market their items and administrations, 
including item and administration configuration, hazard the 
executives, and business gauging, Research states, "by 
dissecting the huge volumes of information accessible via 
web-based media, banks can separate key bits of knowledge 
that will empower them to further develop an item and 
services improvement, client care, advertising, hazard the 
board and business execution". With this, banks and 
different organizations can all the more productively 
investigate their opposition and give important client 
training [4]. 

Overview: 

This work discusses the advantages of using artificial 
intelligence in finance. Conclusion of the work on the 
following points: 
 Different opportunities and challenges faced by 

businesses when they used Artificial Intelligence. 
 The effect of Artificial intelligence on the financial 

corporate sector. 
 Globally usage of artificial intelligence. 
 The future of Artificial Intelligence. 
 The process is adopted by organizations to gain a 

competitive edge in this technological era. 

Decision: 

The trend of using Artificial Intelligence in every sector of 
the world is increasing day by day. Artificial Intelligent is 
increasingly used in the financial sector of business. It is 
decided to use a qualitative method of research to identify 
how AI is used in finance, how AI is globally adopted, what 
are the challenges and opportunities faced by businesses 
when going toward AI and What is the future of Artificial 
Intelligence. The main aim of this research is to find the 
answer to how different industries especially the finance 
sector used artificial intelligence. 

Conclusion: 

Artificial Intelligence is widely used in every sector of 
business. In finance, artificial intelligence is used in 
different processes. There is a continued improvement in it 
and it is determined by reviewing different literature on 
artificial intelligence in finance. 
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Abstract 

This study shows that full-scale efficiency estimation is based on a set of well-established mechanisms. Such mechanisms are primarily 
focused on recovering the loss of value to the organisation due to unreasonable postponement of important business for “one day”. As a 
result, the skill of conducting effective changes throughout the life cycle of entrepreneurship is being practiced. Putting off such tasks is 
often the result of business managers being overloaded with other responsibilities and it being considered as an perspective antidote in 
preventing a crisis within an organization. 

Keywords: symptoms, revenue, loss, potential, change, performance, value, improvements 

 

1 Introduction 

In the terminology of creating efficiency “Barnard” rules, 
this means that the presence of useful cures for business 
illnesses is an adequate immune protection for the 
organization. Meanwhile, it is possible to tap into the growth 
reserves of an organisation, when managers end up failing 
to follow the principles of an effective business 
management. Primary problems this research is addressing 
are the uncreative means of control to use of capital during 
its turnover process. The methodology of the value oriented 
management is the best approach for monitoring 
unsustainable operations for the organisation [1]. 

2 Formulation of the problem 

The study requires maintaining the opening target through a 
set of control tools which make to identify the liabilities in 
the working capital cycle. Main objective of the study is to 
develop a procedure to assess the effectiveness of the 
changes made to the system, limited in time and resources. 
To achieve the task following tasks have to be executed: 
1. Ability to notice a set of attributes of breaches to 

formulate control principles until achievement of the 
objective.  

2. Select an alternative with the best value for the 
entrepreneurship out of choices available.  

3. Execute a value-based control scenario, considering 
the medium-term sustainable growth rate 

4. Develop a performance handbook of research on 
trends in product design and development in the long-
term perspective. 

In this approach, those who wish to acquire the skill of 
restoring the lost sustainability of an organization 
throughout its life cycle [2]. Hidden vacancies in the 
organisational structure of the company can be recognised. 
In reality the potential is realised in accordance with 
accepted capitalisation norms [3]. Changing the algorithms 
to centre on the key factors and the symptoms of 
organisation’s development allows managers to identify the 
consequences of tasks that were unjustifiably pushed aside 
due to the negative impact of the external environment on 
the organisation’s development at the time.  

3 Conclusions 

The results of the study suggest, increasing the evaluation 
mark leads to a more efficient redistribution of functional 
responsibilities among those involved in the capital cycle. 
This determines the degree of loss and assesses the 
willingness of the organisation control team not only to 
implement their existing and future plans, but also take 
corrective measures to restore the lost operational potential. 

The novelty of the study is due to the results construction 
which incorporates a set of well-established mechanisms to 
ensure that instances of loss in value due to disruptions of 
management principles. 
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