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TAX COMPLEXITY AND ITSNEGATIVE INFLUENCE
ON THE BUSINESSENVIRONMENT IN BRAZIL

Simone Amorim®
Arthur Diniz
Claudio Praxedes
Diego Souza

ARLE "

UNIT Tiradentes University, Brazl
*Corresponding author’s e-mail: ssimone_silveira@unit.br

Abstract. This article aims to present the direct relationship between the
complexity of the tax system and an unfavorable business environment in
Brazil, showing how the HDI growth relates to those topics. The sourceisthe
news released on websites, with the title: “Sergipe is among the states that
facilitate the least opening of companies,” says the Ministry of Economy,
which was analyzed using the Criticd Pedagogica Image Analysis
Framework. A qualitative approach and bibliographic research have made it
possible to identify that Brazil still has much to improve in its accounting
processes to become a country that attracts investors and generates jobs and
income.

Keywords: business environment in Brazil, tax system, jobs and income.

1 Introduction

In an increasingly connected world, tax obligations generated from small
businesses have broader connections than one can initially imagine. It is
possible to exemplify this statement based on actions an Accountant needs to
perform so that small, medium, or large businesses can work fluidly,
following current legidlation.

In Brazil, each state of the Federation has its control mechanisms that
provide information used to generate public employment policies and,
therefore, jobs and income for the population, which leads to the creation of
tax and accounting mechanisms that will support sustainable development,
among others. Worldwide, there are institutions that follow these and other
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processes to shed light on the path that is being taken by nations to achieve
development that provides their respective populations with the devices
necessary for a decent life.

However, Brazil presentsitself as one of the countries with the highest tax
complexity in the world, which directly and negatively affects the business
environment and the generation of employment and income. When we
observe, for example, the HDI (Human Development Index) ranking under
these two aspects, we note afavorable business environment and asimple and
transparent tax system in countries with the best indicators.

Brazil is in the 84th position regarding its HDI (0.765), according to the
latest UN report — United Nations (2020) [1]. Thus, we question: How does
the tax burden affect economic and human indicators in Brazil? Given the
above, this article aims to present the direct relationship between the
complexity of the tax system and an unfavorable business environment in
Brazil, presenting how both influence the growth of the country's HDI. It is
necessary to mention that taxation, in a democratic system, constitutes an
instrument of and for society. It is through tax incomes that the maintenance
of the state's political and administrative structures and government actions
are made possible [2].

To fulfill the objective, we will present the analysis of the news entitled
“Sergipe is among the states that make it a less easy process to open a new
small business” (Figure 1) [3] to reflect on aspects that impact companies and
the job market, performed from the “Critical Pedagogical Image Analysis
Framework” [4].

Figure 1. “Sergipe is among the states that make it a less easy process
to open a new small business”
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It will help us reflect on the complexity of the Brazilian tax system in
contrast to other nationsto clarify itsimpact on small and medium businesses,
employment, and income, aswell asthe HDI of countries with aless complex
tax system than the Brazilian, its positive and negative points as well.

Overview

o First impressions

It isajournalistic article that has as its source a survey conducted by the
Ministry of Economy. The image makes a straightforward connection with the
headlight showing a Work and Social Security Card (CTPS).

e Describing

The Ministry of Economy conducted a survey to identify the level of
difficulty in the process of opening companies in each state of Brazil. The
newspaper responsible for the article highlights the unfavorable position of
the state of Sergipe in the research. In addition, it sought to make a direct
connection with the subject by placing an image of an alleged employer
signing the employee's work and socia security portfolio. The focus of the
image isa CTPS and, alittle further, with an unclear focus, someone signing
a document.

¢ Analyzing

The headline is: “Sergipe is among the states that make it a less easy
process to open a new small business,” says the Ministry of Economy. When
we look at the image portrayed, one can make a connection with the subject
since the admission process of a worker is one of the stages of the business
opening. The article also cites other steps mentioned in the government
survey, such as how someone can get alicense and the licenses necessary to
open a company.

e Developing critical awareness

Although the state of Sergipe occupies one of the worst positions in the
national rank of making things difficult to open a new small business, this
complexity is a problem throughout Brazil. Moreover, the country has a high
number of litigationsin labor lawsuits worldwide. Both facts cause enormous
legal insecurity, driving potential investors away and making Brazilian
companies less competitive when we compare Brazil to other nations.

o Justifying

To organize each country according to the quality of their business
environment, the Doing Business Index was created as an initiative of The
World Bank, which classifies countries and their respective states on business
regulation issues. The ranking is based on a few indicators like opening
companies, obtaining a permit, property registration, contract execution, tax
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payments, etc. The index analyzed 190 economies around the globe and
informed that countries in thefirst positions are necessarily nations with very
high HDI.

¢ Connecting

The state of Sergipe is in the 15th place of the national doing business
ranking, but when it comes to offering permits, it is in the 24th, with an
average of 347 days long. In addition, it is also in the 24th place in the tax
payment indicator, and the spending of 1,483 hours per year only for tax
payment is estimated. When we analyze theinternational index, placing Brazil
as a parameter, the country isin the 124th position among 190 countries, with
an average of 1,501 hours only for tax payments. But in the criteria of less
bureaucracy to open companies, it is at the 138th position in the rank.
Compared to Australia, which occupies the 14th position of the overall
ranking, we can see that a country that wants to prosper and develop
economically needs to have a favorable business environment to attract both
national and international investment.

e Expressing

It is possible to see that the state of Sergipe already presents itself with
problems related to bureaucracy people face to start a low-risk business
compared to other states in the country. The issue takes a much larger
dimension when compared to the rest of the world.

Decision

The need for less bureaucracy in the business environment proves to be
urgent. An unfavorable environment not only distances the country from
developed nations but affects the exchange rate and the productivity of the
Brazilian people. It can even influence an inflationary lack of control.

Conclusion

When the news was published, solutions were sought to avoid the collapse
of the Brazilian economy, given the need for compulsory social detachment
to decrease the Covid death numbers among the population. Many businesses
did not resist the temporary closing period and were closed for good; others
needed to adapt to the economic scenario and the sanitary crisis that plagued
the world. Amid this situation, some individuals visualized opportunities, and
othersinnovated by offering new products to maintain/resume their quality of
life. Brazil needsto create and maintain afavorable environment to bring itself
closer to the developed world, bringing quality of life to its population and
stability to either small or large businesses.
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PRIORITIESAND KEY AREASOF COMPETITIVE
DEVELOPMENT OF UKRAINE
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Abstract. Ukraine is experiencing changes in the global economy and is
in need of systemic transformational actions to effectively manage its
potential, increase its competitiveness, and improve the welfare and quality of
life of the population. However, attempts to reform the political, economic,
and social spheres have not yielded enough positive changes. The Recovery
and Development Plan of Ukraine focuses on macroeconomic stability,
economic freedom, European integration, access to know-how, access to
finance, and transformation of priority sectors. It includes a methodological
concept for identifying innovative projects, global technological trends, and
clusters of technologies that will ensure competitive leadership. The
expansion of new dynamic opportunities for competitive advantage is
achieved by increasing labor productivity, reducing energy intensity of GDP,
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enhancing economic security and innovative
competitiveness.
Keywords: international competitiveness of countries, innovations,

recovery of Ukraine.

increasing Ukraine's

The evolutionary development of the global economy has led to the
internationalization of competition, and the formation of a market economy is
closaly linked to the creation of a competitive environment, as competition is
an integra part of the market and a prerequisite for its functioning.
Competitiveness is one of the key criteria for the efficiency of any business
entity. The competitive advantages of a country's economy, as well as its
clusters, industries, enterprises and regions in global markets, in turn,
determine the national security and global competitiveness of any state.

Ukraine, while defending itsindependence by military means, isexperiencing
changes in the global economy on alarger scde and isin dire need of systemic
transformational actions to effectively use the state's potential and improve the
welfare and quality of life of its population. Despite al the damage and
destruction, Ukraine has agreat innovation potentia for the country's revival and
post-war recovery. Every year, the World Intellectual Property Organization
publishes a report on the Globa Innovation Index, which ranks the world's
economies according to their innovation potential, and Ukraine ranked 57th
among 132 countries (Table 1).

Tablel
Ukrainein the Global Innovation Index ranking 2020-2022
Knowledge

Innovatio | Innovation and Creative
Y ear Gl .

n inputs outputs technology outputs

outputs

2020 45 71 37 25 44
2021 49 76 37 33 48
2022 57 75 48 36 63

Source: created by the authors based on [1]

The generdized results of the analysis of Ukraine's innovative
development show that this is not enough for an economy that seeks to
establishitself asan independent competitive state on the global stage. Among
the reasons that slow down the role of the innovation factor in increasing the
competitiveness of the Ukrainian economy are the following:
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— lack of modern development institutions that ensure the functioning of
the innovation economy in all its components (organization and management
of developments, their financing, marketing, commercialization, etc.);

— lack of effective coordination of state economic, educational, scientific,
technical, industrial and innovation policies. The practice of modern
Ukrainian reality shows that all levels of economic management do not pay
attention to the role and importance of organizational innovations, the
implementation of which will not only increase the efficiency of the
management system but also accelerate the development of the economy on
an innovative basis.

In this context, Ukraine, as a country that is a candidate for EU
membership and follows global development trends, can adopt foreign
experience in introducing innovations into economic activity, including
European experience. For many years, the European Union has been aleading
supplier of innovations and innovative technological inventions that require
in-depth research, devel opment and large investments. Y ear after year, Europe
has been strengthening its important role in shaping the environmental and
digital transition to a sustainable economy. High-tech innovations continue to
strengthen the EU's technological leadership and create new solutions to
pressing societal challenges, such as climate change and cybersecurity.

The absence of a national strategic vision for the country's development
and competitiveness has resulted in Ukraine being one of the least devel oped
countries in Europe today. Y ears of underfunding of scientific progress have
turned Ukraine into a region that stands out negatively in terms of economic
development, and the war has exacerbated this negative trend. Our country
needs radical innovative solutions for economic recovery and modernization.
The experts of the Lugano Conference on Ukraine's Recovery outline six key
priority areas for the economic recovery of our country [2]:

1) macroeconomic stability;

2) economic freedom (development of the banking and financial sectors,
budget planning, reforms related to the status of a candidate for EU
membership);

3) European integration and access to European markets;

4) access to know-how;

5) access to finance (access of Ukrainian businesses to the European
market, qualified labor force and technology development);

6) transformation of priority sectors (relocation of businesses damaged
during the war, a strong innovation ecosystem, launch of sectoral programs
for rapid involvement in European supply chains).
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One of the important components of the Recovery and Development Plan
of Ukraine is the creation of the Digital Accelerator "Innovation Menu"
developed by the Kyiv National Economic University named after Vadym
Hetman jointly with the Ministry of Economy of Ukraine and aimed at laying
the foundation for the innovative competitiveness of our country. The
initiative to work together on the Innovation Menu, which opens up incredible
opportunities for post-war reconstruction and competitive development of
Ukraine in the field of high technology, was supported by the authors of
innovative projects from different regions of Ukraine. The partners have
already developed aweb platform that presentsthe first 47 innovative projects
of high-tech clusters that need investment support, namely the digital
technology cluster, biotechnology, energy and environment, new materials,
and high-tech development infrastructure.

In the process of creating the innovation menu, we have [3]:

— developed amethodological concept for identifying innovative projects;

— identified global technological trends;

— identified clusters of technologies that will ensure the competitive
leadership of countriesin the twenty-first century.

Thus, in our opinion, one of the main guidelines for Ukraine's economic
activity in the global environment is the accumulation and realization of
material and intellectual resources that can change the structure of the
country's economy and create new jobs. The development of the
intellectualization model of the economy is characterized by the increasing
role of research and development as a key factor in economic development.
The expansion of new dynamic opportunities for competitive advantage is
achieved by increasing labor productivity, reducing the energy intensity of
GDP, enhancing economic security and increasing Ukraine's innovative
competitiveness.
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Abstract

Currently, DSS are a popular tool in the information technology industry.
Such systems are important for decision support in various industries,
including marketing, finance, project management and companies. They help
to analyse alarge amount of data, identify correlations and make predictions,
which alows you to make more informed decisions. [1] The mathematical
support of the DSSitself is based on artificial intelligence methods. [2] Since
the creation of a full-fledged "artificial intelligence" opens up new horizons
of development for humanity. [3]

Keywords: neural network, machine learning, data science, data analysis,
mathematical model

Introduction

Every year the volume of data increases at an incredible rate. People
generate more information than they can process. It is at this stage that there
isagreat demand for the development of decision support systems.

Decision support systems can be based on various artificia intelligence
methods, depending on the needs and goas of the system. Artificia
intelligence methods are an effective way to support the decision-making
process in organizations, as they can help decision makers quickly analyze
complex data and identify patterns that may not be obvious to people. [4]

The main subject of study is a person's thinking abilities and ways to
implement them with the help of technical means. Technically, the software
implementation is carried out using machine learning and artificial neural
networks.
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Machine learning is a method of creating artificial intelligence that
involvestraining acomputer to recognize patterns and make predictions based
on data. Machine learning algorithms can be used in DSS to predict results or
recommend actions based on historical data.

And neural networks, in turn, are a machine learning algorithm based on
the structure of the human brain. [5] They can be used in DSS to process and
analyse large amounts of data, as well as to make forecasts or
recommendations based on this data. [6]

A single-neuron architecture called a single-layer perceptron was
considered. In the perceptron (Figure 1) similarly, the connections between a
neuron and input signals have certain weights.

Figure 1. Diagram of a neural network with one neuron

The operation of a single-layer perceptron can be described by one
mathematical formula (1), where al input data are summed taking into
account the weight of each compound. Next, the generated amount passes
through the activation function in the form of alogistic function:

1

(W # X, W= Xy W = Xy — W, # Xy —Ws = X5 + W xb) (1)

y:1+e

where W is aweights between the input signals of the neuron and; X isainput
signals; d is a output value of the neural network; e is aexponent; b isabias
(threshold value);
The resulting y value is the output signal of the neural network. The
perceptron worksin such a simple and understandable way.
And perceptron training takes place according to certain formulas (2-4):
E=y-d @)
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where E isaneural network error; y is a output value of the neural network; d
isadesired required value.

Q=E*y*(1-y) ©)
where Q isaloca gradient; E is a error of the neural network; y is a output
value of the neural network:

W, =W, -L*Q*X,

W, =W, - L*Q*X,
W, =W, - L*Q*X, @
W, =W, -L*Q*X,
W, =W, - L*Q*X,
W,=W,-L*Q*b

wherel isthe convergence step; b isthe threshold value; cisthelocal gradient;
W is the weights between the input signals and the neuron; x is the input
signals;

The learning process is the process of adjusting weights, which is
performed in the opposite direction. Starting from the very last layer and
ending with the very first.

To train a neura network, its structure, initial weights of connections, as
well as input signals were created. Input signals are observations that are fed
to the input of a neura network, and each observation has the desired value.
The threshold value is determined to be equal to one[7].

Having done numerous iterations of the learning process, the result was
obtained:

Figure 2. Thevalues of the weights of the trained per ceptron

21



21st International scientific conference

Analysing the changed weights of the neural network, the coefficients of
the relative importance of each input signal were determined (Figure 2).
Subgtituting the obtained va ues of the weights, the formulanaturdly turns out:
1

y= |+ e CHBIXK 075X, 4171 X, 083+ X, 164+ X5 -0.2%5) ©)

where y is the output value of the neural network; e is a exponent; X is the
input signals; b — bias (threshold value);

Passing through the neural network, the output signal of the network is
calculated by the formula (5), which should be similar to the required value.
The result obtained and the input signal vector are shown in Table 1.

Tablel
An example of input signalsthat should be fed to the input
of a neural network

X1 X2 X3 Xa | Xs b d y

(500-300)/100 0 50/100 2 0 1 1 0.9999

(150-200)/100 1 30/100 2 1 1 0 0.0057

Analysis of the neural network learning process. Before the software
implementation of training, the entire data set was divided into a training
sample and atest sample (Figure 3). The neural network was not trained on
test data; such a process was created in order to detect the retraining of a
neuron.

Figure 3. Graph of perceptron losses during training.
horizontally — the era of neural network learning;
vertically — an indicator of the average error.
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There is no explicit retraining, since the neural network finds a common
pattern between the test data and the training data (Figure 3). Next, the
analysis of changesin the local gradient was carried out.

L

Figure 4. Gradient descent in 3d

The analysisrevealed ahigh learning rate (Figure 4). In just 500 iterations,
the neuron reached the minimum required value. This effect carries
information about a high learning rate.

Conclusion.

In this article, the development of a classifying neural network was
considered as one of the machine learning modelsfor DSS. Anincreasein the
learning rate was revealed with a high parameter of the convergence step and
with a large number of training iterations. But it is important to exercise
control over such parameters, since thereisarisk of retraining the network on
a specific data sample. To avoid the risk of retraining, it is recommended to
divide the sample into a training (on which the network is trained) and a test
(on which the network was not trained). Thus, an analysis of a single-neuron
architecture called a single-layer perceptron was carried out. In the problem
under study, the choice of a perceptron was the optimal solution compared to
other neural network architectures. Since alarge number of neurons does not
always guarantee high accuracy, and at the same time requires more
calculations during training.
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Abstract

Nowadays speech recognition is widely used in different areas of human
life: in mobile devices, different information systems, smart home systems
and more. However, speech recognition features available only for common
languages like English, Chinese or Russian. For low-resource languages
which have insufficient amount transcribed data, such systems are unavailable
due to the expensiveness of data collection. Kazakh language also belongs to
the group of low-resource languages, thus implemented solutions for Kazakh
language are very expensive or unavailable. This work proposes the way of
improving Automatic Speech Recognition (ASR) for Kazakh language using
the most available data — raw texts without audio. Language Model (LM)
distinctly trained on enhanced text data is used in the decoding stage of
recognition process. Inclusion of enhanced LM had very good effect of Word
Error Rate shortage.

Keywords: automatic speech recognition, language model, word
embeddings, transformer.

1 Introduction

Low-resource languages need the implementation of ASR systems, but
lack of necessary data makes this task impossible. Kazakh language is also
one of low-resource languages, but despite this problem agroup of researchers
applied well-known Recurrent Neural Networks types and architecture
models to the Kazakh language [1, 2]. The results of these researches proves
the necessity of enlarging data corpus for training.
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Another group of researchers studied the ways of combining data to
improve resulting ASR applying transfer learning [3] and multilingual
training [4, 5].

One of the solutionsfor decreasing error rates of recognitionin ASRisenrich
aset of parameters which describe the rel ations among recognized tokens-words.
Some studies try to improve language models and apply them in ASR by using
distinct language models trained on enhanced text data [6-8]. This approach adso
can be caled the relatively cheaper way of ASR improvement; raw text data
collection is much easier than transcribe an audio data

This research studies improvement methods of ASR model. Proposed the
enhancement of the text corpus with additional texts for improving the
decoding process and encoder of ASR model for other language is used to
improve the encoder of ASR.

Overview

Thiswork discussesimprovement of Automatic Speech Recognition using
next approaches:

— Enhanced language model inclusion in the joint decoding stage

— Use of other language ASR model’s encoder in the encoding stage

Decision

This study proposes the decoding improvement distinct language model.
Distinct language model trained on extended text corpus, which also includes
text corpus entire dataset. Proposed decoder is given in Figure 1.

Sequence of words

Decoder

RNN-LM of enlarged
CTC+Attention text EOfpuS([-)atase(
text corpus + extra

text corpus)
Speech Signal  |——» Encoder

Transfer learning: encoder

Encoder of large
corpus.

Figure 1. Improved decoder with the LM of enlarged raw text
and transferred encoder of other language
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LM enhancing

ESPnet was chosen as a tool for experiments, because it supports novel
architectures for ASR: transformer and conformer, branchformer which use
Convolutional Neural Networks (CNNSs) for processing input raw signal s and
apply joint decoing (CTC + attention mechanism) for output. Moreover, it
allows to train distinct Language Model (LM) [9, 10] and use it in decoding
process to predict the next word (1)

E)gp Ol ¥im-1, 1) =108 PP (Wl ¥11 ha) +
logp"™ (VulY1n1, hrr) (1)

PYwhere p is the probability of the next word, is the probability of word
given as hypotese calculated by entire ASR model, p'™ is the next word
probability calculated by external language model, B is the LM coefficient
(float value between 0 and 1).

Inclusion of extra text corpus can improve featurized representations of
words, using different variations of words’ usage in an enormous number of
contexts. This improves hot vectors (E) and increases the number of word
features.

LM architectures

The enhanced text corpus was trained on the Transformer Architecture
Perplexity value taken with enlarged data on transformer architecture is the
lowest: 2.99. Also, Table 1 shows that transformer architecture can extract
much more trainable parameters in comparison with Seguential RNN LM
(50.54 M).

Tablel
Perplexity values of different language models
LM Perplexity # of trainable # of
ar chitecture parameters sentences
RNN LM (text
of entire dataset) 9.09 6.83M 5774
Transformer
LM (enlarged 2.99 50.54 M 139810

text corpus)

All types of language models were with a ESPnet’s Conformer ASR
architecture. Results of experiments on 15 hours of transcribed data for Kazakh
language are given in Table 2. Decoding’s LM weight for was set to 0.3.
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Table2
WER(test) and CER(test) of ASR with 15 h of Kazakh Language
with different combinationsof LMs

LM type WER/test (%) CER/test (%)
Sequential RNN LM with entire
dataset text 54.0 20.1
TransformerLM of enhanced 168 182
raw text
TransformerLM with enhanced
raw text + cross lingual transfer 46.3 18.3

learning with Encoder

Conclusion

Exhanced LM, taken by training big raw text decreases both error rates:
WER and CER. Significant impact is seen on WER. Transformer LM of big
text decreased WER by 7.2%. Results of experiments showed that LM of
enhanced text datais more effective asit can decrease perplexity and increase
the number of trainable parameters.

The result of cross-lingual transfer learning from ASR model for English
language in joint usage with Enhanced Transformer LM could further
decrease ASR error rates.
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Abstract

Agriculture plays an important role in the development of the Ukrainian
economy, annually creating asignificant part of the country's GDP, providing
the population’s needs for agricultural products on the domestic and world
markets, and making up a significant share of Ukrainian exports.

Keywords: agriculture, agro-industrial complex, agrarian sector, crop
production.

1 Introduction

The agricultural sector is one of the main budget-forming areas of
Ukraine's economy and accounts for about 43% of the country's export
commodity structure. The agro-industrial complex is also the main source of
constant currency inflow to the budget of Ukraine and forms about 10% of the
domestic GDP. According to the State Statistics Service, asof the end of 2021,
there were 336.3 thousand registered entities in the agricultural sector in
Ukraine, which is 13.9% of the total humber of economic entities. As of
January 1, 2021, agricultural land occupied 42 million hectares, or 70% of the
country's total land fund. 78.9% of agricultural land is arable land and
perennial plantations, 13.0% is pastures, and 8.4% is hayfields. [1].

According to Article 3 of the Ukrainian Commercial Code, the economic
activity of agricultural enterprises is the activity of subjects of agrarian
business in the sphere of social production aimed at the production and sale
of products, performance of works, or provision of services[2].
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The main means of production in agriculture is land, as opposed to other
sectors of the economy. When used correctly (timely and proper crop rotation,
rational use of fertilizers), its properties improve with each year, which is not
typical for means of production in other sectors of production. However, with
the start of full-scale Russian Federation invasion of Ukraine, the area of land
suitable for cultivation has significantly decreased. According to the State
Statistics Service, as of the end of 2022, of the 28.4 million hectares of all
cultivated areas that were under cultivation in 2021 throughout Ukraine, 86%
remained on the territory of Ukraine-controlled areas, which is 24.6 million
hectares, of which 3.8 million hectares are impossible to cultivate due to
proximity to the front line, shell fragments, landmines, etc.

According to the results of the winter crop sowing in 2022, there is a
significant reduction in the sown area of winter crops. Compared to the
autumn figures of 2021, the sown area of winter crops on the controlled
territory of Ukraine decreased by 26% and amounted to 3.8 million hectares,
and taking into account the occupied territories, the sown area of winter crops
decreased by 43%. Apart from the military aggression, thistrend is explained
by unfavorable weather conditionsin the autumn of 2022, high logistics costs,
and limited export opportunities due to the blockade of Ukrainian seaports.

One of the main problems of agriculture during the war is the blockade of
seaports, through which the mgjority of goods were transported from Ukraine.
The prolonged blockade of Ukrainian ports has greatly affected the ability to
store last year's harvest properly. Grain loses its quality characteristics over
time and subsequently ends up in the fodder group, which leads to a decrease
in price. Under these conditions, processing this grain into compound feed to
meet domestic demand becomes a promising option. This will help increase
domestic consumption of fodder grain while reducing the burden on the
transport infrastructure intended for export shipments.

Taking into account the significant share of logisticsin the price of grain crops
in 2023, there isadecrease in the area sown with grain crops, with a smultaneous
increase in the area sown with oil crops. According to data from the Ministry of
Finance of Ukraine, the price of oil crops on the world market exceeds the price
of grain crops by 2 times (Figure 1) [3]. Therefore, according to preliminary
estimates by the Ukrainian Agribusiness Club (UCAB), the area sown with grain
crops in 2023 will be 8.7 million hectares, which is 22% less than the 2022
indicator and 45% less than the 2021 indicator. At the same time, the area sown
with oil cropsisforecasted to be at thelevel of 9.7 million hectares, which is32%
higher than the 2022 indicator and 9% higher than the 2021 indicator. Thisisthe
first time in the higtory of independent Ukraine that the area sown with il crops
will be greater than the area sown with grain crops[4].
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Figure 1. Dynamics of changesin world pricesfor grain crops
and vegetable oilsin 2022-2023

In 2022, a Memorandum was signed between Ukraine and Poland for the
construction of a cross-border pipeline to export plant oil from Ukraine to
Gdansk (Poland), which isalso asignificant factor that influenced the increase
in the area of oilseed crops cultivation. It should be noted that in 2022,
sunflower oil ranked second in terms of export value, with a value of $5.46
billion. The decrease compared to 2021 was 14.4% in money terms and 16.3%
in volume (4.29 million tons). At the same time, it should be taken into
account that sunflower seeds also entered the TOP-10. Ukraine exported
2.7 million tons of this product worth $1.255 billion, which is 33 times more
than in 2021. The construction of a pipeline for transporting plant oil will help
Ukraine reduce the export of sunflower seeds, while proportionally increasing
the export of oil and fully loading oil extraction plants.

Overview

In the study, trends are considered and conclusions are drawn on the
following issues:

* Number of business entities in the agricultural sector of the economy

* Export of agricultural products

» Dynamics of prices for the main types of products

Decision

The functioning of agriculture is strategically important for maintaining
the economy of the country. Recognizing this, companies in this sector
continue to work despite al the difficulties of war. Among the main problems
currently facing the industry are: expensive logistics, limited sales markets,
financial issues, mined fields, and reduced crop areas. This situation forces
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domestic farmersto adapt their work and seek alternative ways of selling their
products (such as railway transport).

Resources needed to restore and support the industry come from two
sources— farmers own funds and donor international support. The most costly
item in wartime conditions is landmine clearance. According to estimates by
the Ukrainian Association of Sappers, currently about 83,000 sguare
kilometers are contaminated with various types of landmines, making it
impossible to cultivate the land. Based on rough estimates, the cost of
demining is $10 billion.

Ukraine receives great assistance from the FAO, which actively supports
small farmers and rural families. Currently, they are receiving winter wheat
seeds to meet production needs for the 2023 harvest. The FAO also provides
animal feed to farms, multi-purpose financial assistance, and vouchersfor the
purchase of other production resources.

Conclusion

The agricultural sector remains one of the leading industries in the
Ukrainian economy, despite the challenges it has faced since the beginning of
the full-scale war. During the war, agriculture playsacrucia rolein ensuring
the country's food security and supporting the economy as awhole.
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Abstract

The purpose of this article is to analyze the human factor in the field of
information security, an analysis of how information security understanding
can become the main tool to overcome these shortcomings. The heightened
threats of information technology haveled to new technol ogy-based solutions,
while research related to human factors has been limited.

The evaluation of Zobox data has shown that several risks pose significant
threats to the organization's operations. To mitigate these risks, the
organization must implement appropriate measures such as disaster recovery
plans, security protocols, and employee training programsto ensure the saf ety
and security of itsoperations and data. To addressthese risks, the organization
must develop a comprehensive security policy that outlines the necessary
measures to ensure the safety and security of its operations and data. The
security policy should include guidelines on disaster recovery plans, access
controls, data backups, encryption, employee training, and incident response.

Keywords: basic security policy, retail, India.

Introduction

Information security in the broadest sense is a set of means of protecting
information from accidental or intentional exposure. Regardless of what
underlies the impact: natura factors or artificia causes — the owner of the
information bears losses. The integrity of information data means the ability
of information to retain its original form and structure both during storage and
after repeated transmission. Only the owner or user with legal access to the
data has the right to make changes, delete or supplement information.
Confidentiality is a characteristic that indicates the need to restrict access to
information resources for a certain circle of people. In the process of actions
and operations, information becomes available only to users who are included
in information systems and have successfully passed identification. The
availability of information resources means that information that is freely
available must be provided to full users of the resources in a timely manner
and without hindrance. Reliability indicates that the information belongs to a
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trusted person or owner, who simultaneously acts as a source of information.
Ensuring and maintaining information security includes a set of diverse
measures that prevent, monitor and eliminate unauthorized access by third
parties. Information security measures are also aimed at protection against
damage, distortion, blocking or copying of information. It isimportant that all
tasks be solved simultaneously, only then afull-fledged, reliable protectionis
provided.[1] An information threat is a potential impact or impact on an
automated system, followed by damage to someone's needs. Today, there are
more than 100 positions and varieties of threats to the information system. It
isimportant to analyze all risks using different diagnostic methods. Based on
the analyzed indicators with their details, it is possible to competently build a
system of protection against threats in the information space. Threats to
information (computer) security are various actionsthat can lead to violations
of the state of information protection. In other words, these are potentially
possible events, processes or actionsthat can cause damage to information and
computer systems. Information security threats can be divided into two types:
natural and artificial. Natural phenomenainclude natural phenomenathat are
not dependent on humans, such as hurricanes, floods, fires, etc. Man-made
threats depend directly on the person and can be intentional and unintentional.
Unintentional threats arise dueto negligence, inattention and ignorance.[2] An
example of such threats can bethe installation of programsthat are not among
the necessary ones for work and further disrupt the system, which leadsto the
loss of information. [3] Deliberate threats, unlike the previous ones, are
created on purpose. These include attacks by intruders both from outside and
from within the company. The result of the implementation of this type of
threat is the loss of funds and intellectual property of the organization.
Violation of the information security regime can be caused by both the
planned operations of intruders and the inexperience of employees. The user
must have at least some understanding of information security, malicious
software, so that his actions do not harm the company and himself. Incidents
such as the loss or leakage of information may also be due to the targeted
actions of company employees who are interested in making a profit in
exchange for valuable data of the organization in which they work or have
worked. It is necessary to assess information security threats in a
comprehensive manner, while assessment methods will differ in each specific
case.[1] The purpose of this article is to analyze the human factor in the field
of information security, an analysis of how information security
understanding can become the main tool to overcome these shortcomings. The
heightened threats of information technology have led to new technology-
based solutions, while research related to human factors has been limited.
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Overview

Itiswidely recognized that the employees of an organization are often the
weak link in protecting their information assets. Information security has not
received enough attention in terms of the influence of the human factor. [1]
The human factor has a huge impact on the success and failure of efforts to
provide and protect businesses, services, systems and information. If system
security is overlooked by the developer, the IT system becomes vulnerable
and can be exploited by an attacker. Social engineering attackerstry to obtain
sensitive information by targeting people's vulnerabilities — that is,
weaknesses in an organization due to people's characteristics and
behaviors.[2] Organizations often ignore the human factor. A security study
from Cisco Systems has shown that users who work remotely will still engage
in activities that threaten security. A study of employee behavior showed that
upon receiving a suspicious email, 37% would not only open the email but
also click on the link, while 13% would open the attached file. In addition,
after receiving a regular email, 42% clicked on a link and provided
confidential information, and 30% opened a file that would supposedly
improve computer performance. [4] A survey was conducted among security
professionalsand I T departmentsto determinetheir top priorities over the next
few months. About 44% of respondents said their I T and security teams spent
less than 20% of their time on daily operationa security. Another 32 percent
said they devoted 20 to 40 percent of their time to safety. Only 20 percent of
participants dedicated a significant portion of their daily and weekly
administrative activitiesto securing their systemsand networks. [5] 45 percent
of al data breaches that occurred worldwide in 2019 were the result of
hacking. With a presence rate of 22 percent, errors were the second most
common cause after accidents. The vast mgjority of data breaches were the
result of actions taken by third parties.

The relevance and significance of studying the socio-organizational and
psychological aspects of information security will remain and even increase
despite the increasingly successful introduction of technologies, tightening of
legidation, improvement of internal labor acts and security policies at
enterprises. Creating an information security subculture in the future may be
the key to managing the human factor, while employee compliance with all
prescribed rules will continue to be of concern to leaders of organizations.[3]
Typical controls used to encourage safe employee behavior will invariably
include awareness programs, the development of clear and consistent
information security policies, and the use of various deterrence methods.

India, which has the second-largest population connected to the internet in
the world, was not an exception to the expanding digital village. The
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expansion of connectedness made possible by the world wide web holds the
prospect of massive social advancement; but, it also exposes our digital
society to the emergence of new threats. Cybercrime does not respect national
boundaries and has advanced at a rate that is comparable to that of new
technologies. [6] In a poll conducted in 2022 among Chief Information
Security Officers (CISO) in Canada, 87 percent of respondents reported that
employeesin their firms were aware of the role that they had in defending the
organization against cyber threats. This number climbed almost twice as much
asit did in 2021, and as a result, employees in Canada are the ones who are
the most conscious of the role they play in comparison to employees in other
markets. Seventy-five percent of people who took the study held this opinion
about Australia, giving it the second place spot. [7] As a result, the
accompanying repercussions are at an all-time peak level of significance for
India: The frequency, complexity, and specificity of cyberattacks against
corporationsare all on therise. The obviousfinancial repercussions of acyber
assault are only the beginning of the damage that can be done. The majority
of respondents believed that rising expenses associated with aerting
customers will be the most significant repercussion of cyber warfare in 2021.
It is worth noting that According to a survey conducted by the web security
company Indusface in 2022, India was a prime goa for assaults. Companies
are likely to increase their spending on cybercrime as the government works
to remedy the policy gap.[8, 9] Nevertheless, the finances designated for
cybersecurity have been underutilized, where only Rs 98.31 crore spent of the
total Rs213 crore allocated. Thisis despite the fact that the frequency of cyber
attacks across the country has undergone a multiple growth over the course of
the same period of time. The Indian Computer Emergency Response Team
(CERT-In) recorded a total of 3,94,499 cyber security breaches in 2019, as
indicated by data given by the government. The figure skyrocketed to
1158208 in the year 2020 and continued to rise, reaching 1402809 the
following year. This year, there have been as many as 674021 instances of
breaches in cyber security registered through June with the majority of the
cause by the human factor. [10]

Decision

Zobox Retail isamobileretail company, that now unites 13 stores around
Guijarat, Rajasthan, and Uttar Pradesh in India. It has been opened during the
pandemics on the wave of the increased demand for the mobile phones for
Internet access. The business model is that company renews broken phones
and sellsthem and accessories for the haf price, that has gained high demand
due to the cost reduction and value of the goods. Consequently, the chain has
grown more than three times in two years. Zobox has acquired a number of
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new retail spotsin 2022 and in November 2022 the new shops were unified
under the Zobox brand. Consequently, the number of stores expanded rapidly
and the security policy in the company is different from spot to spot that leads
to the increased human factor impact as soon as the number of employees
increased. Consequently, increased the number of errors and issues with the
firewall and security breaches, given the existing statistics from the company.
Right now the company when employing the personnel provides the leaflet
about basic requirements to the use of the internal and external system and
behaviour. Employees need to be trained and the basic common security
policy should be developed.

The information system in Zobox is a distributed network, which consists
of workstations and servers. For the planned activities for the distribution of
encryption (cryptographic) and processing of protected information, the
enterprise allocates a separate room that does not have access to the public
networks of the enterprise. The security of the main office of the enterpriseis
organized by a round-the-clock post at the entrance to the protected territory
of the enterprise. The protection of individual stores is carried out with the
help of contractswith security companies or the protection of retail space. The
stores are under video surveillance, where the data is written to the company's
server system.

Further, the analysis and classification of sources of threatsto information
circulating at the facility was carried out. About the analysisand classification
of sources of threats to information circulating at the facility, it should be
assumed that for the same threat, the methods of reflection. depending on the
location of the threat source (internal or external), may vary. A separate group
of internal sources of threats to information can be specialy introduced and
recruited employees who are among the auxiliary, main, or technica
personnel, as well as employees of the information security department. All
possible sources

Anthropogenic sources of threats to information are subjects who have
accessto work with the regular means of the object of information, authorized,
unauthorized, whose actions can be committed both by negligence and
intentionally. This group of information threat sources is of the greatest
interest, because the actions of the subject can always be predicted, evaluated,
and appropriate measures taken. Countermeasuresin this case directly depend
on the actions of employees of the information security department.
Technogenic sources of threats are determined by human technocratic
activities and the development of technology. Next, the threat factor Y will be
determined by the ratio Y = X*Z, where X is the level of protection of this
system/strength of reduction of thisrisk in Zobox (3 — low, 1 — high) and Z is
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how common this threat is to Zobox according to author’s knowledge (1 — not
common, 3 — very common). The threats are based on the 1SO appendices .
Risk analysisis carried out based on the immediate goals and objectives for
protecting a particular type of confidential information. The purpose of the
analysisisto identify the risk characteristics of an automated system and its
resources. When conducting a risk analysis, the following main factors are
taken into account: the value of information, software and hardware resources
of an automated system, the significance of vulnerabilities and threats, the
effectiveness of existing or / and planned means of ensuring information
security. The highest evaluation means the most risk in the information
system. The possibility of realizing a threat is determined by the probability
of its realization within a given period of time for a certain resource of an
automated system. The probability of athreat being realized is determined by
indicators such as. the attractiveness of the resource (the indicator is used
when considering the threat from intentional human impact), the possibility
of using the resource for financial gain, the technical possibilities of realizing
the threat, and the degree of ease of implementing the vulnerability.

Breach of contractual relations 4
User error 6
Unauthorized changes of records 6
Interruption of business processes 6
Failure of communication links 6
Destruction of records 6

Compromising confidential
information

Breach of legislation 6
Misuse of information systems 9
Disaster (human caused) 9
0 2 4 6 8 10

Figure 1. Most common and impacting threats

The evaluation of Zobox data has reveded that severa risks pose significant
threats to the organization's operations. The most exposed and vulnerable risks
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were found to be disaster (human caused), misuse of information systems, breach
of legidation, compromising confidential information, destruction of records,
failure of communication links, interruption of business processes, unauthorized
changes of records, and user error.

Disaster, whether natural or human-caused, is a risk that can have
devastating effects on the organization. It can cause damage to physical
infrastructure, disrupt operations, and result in significant financial losses.
Misuse of information systems is another risk that can compromise the
security of the organization's data. This can occur through intentional or
unintentional actions, such as accessing or sharing sensitive information
without proper authorization.

Breach of legidation isarisk that can lead to legal and financia penalties,
damage to the organization's reputation, and loss of customer trust.
Compromising confidential information, whether intentional or unintentional,
can also result in significant harm to the organization. This includes the theft
or unauthorized disclosure of sensitive data such as financial information,
personal data, or trade secrets. Destruction of records, whether through
intentional or unintentional means, can result in the loss of important
information that is crucial to the organization's operations. Failure of
communication links can result in the inability to communicate with
customers, partners, or suppliers, and interrupt business processes, resulting
in delays or even theinability to deliver products or services.

Unauthorized changes of records can result in data inconsistencies and
errors, compromising the integrity of the organization's data. Finally, user
error isarisk that can lead to accidental data loss or exposure, which can be
costly to the organization.

Conclusion

In conclusion, the evaluation of Zobox data has shown that several risks
pose significant threats to the organization's operations. To mitigate these
risks, the organization must implement appropriate measures such as disaster
recovery plans, security protocols, and employee training programs to ensure
the safety and security of its operations and data. To address these risks, the
organization must develop a comprehensive security policy that outlines the
necessary measures to ensure the safety and security of its operations and data.

The security policy should include guidelines on disaster recovery plans,
access controls, data backups, encryption, employee training, and incident
response. The policy should also address how the organization will comply
with relevant laws and regulations and ensure the confidentiality and integrity
of sensitive information. By creating a basic security policy that takes into
account the risks identified through the evaluation of Zobox data, the
organization can improveitsoverall security posture and minimize the impact
of potentia threats. This will help to protect the organization's reputation,
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ensure business continuity, and maintain the trust of its customers and
partners. Therefore, it is imperative for the organization to take action and
prioritize the devel opment and implementation of a security policy to address
the identified risks.
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Abstract

The study looks at organisations that provide support for social
entrepreneurship in Latvia. Social entrepreneurship projects that have been
successfully implemented in Latvia have been identified. It has been
established that Latvia has alegal and regulatory framework which regulates
the functioning of social entrepreneurship, a structure which provides
financial support for social entrepreneurship has been created. The problems,
which do not alow effective functioning and development of social
entrepreneurship in Latvia, have been determined. The ways of solving the
problems of development of entrepreneurship are proposed and the necessity
of wusing information technologies in the development of socid
entrepreneurship in Latviais pointed out.

Keywords: social entrepreneurship, projects, state support, information
technologies, Latvia.

Introduction

Social entrepreneurship as an effective tool for solving socia problemsis
arapidly developing sector in Europe, including Latvia. Although it is, still a
relatively new concept in Latvia, every year more and more social enterprises
are addressing a variety of social problems and challenges by offering awide
range of solutions. Social enterprises as an interdisciplinary type of
entrepreneurship often face obstacles and challenges that conventional
businesses and civil society organisations have already overcome: lack of
legal framework, complex business models, identity issues, lack of awareness
among the public, low visibility, and problems accessing investment markets.
These problems cannot be solved overnight. This requires not only that social
enterprises themselves find rational and effective solutions, but also that they
have a strong and functioning social enterprise ecosystem that enables them
to find long-term, collaborative, integrated solutions.

Results

Social entrepreneurshipin Latviaisan actively developing field. Currently
there are several organisations in Latvia providing support and information
for social entrepreneurs. One such organisation is Socia Entrepreneurship
Association of Latvia (SEAL), which provides information and assistance in
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planning, developing and managing socia enterprises and marketing
strategies. In addition, it provides practical tools for social entrepreneurs and
support in obtaining investment, and develops and supports a network of
Latvian social entrepreneurs. It also offers trainings and events on social
entrepreneurship [1].

There are several social enterprise projects in Latvia, namely: the “Mentor”
educational project, “My Business Plans” project, “Economic Support” project,
“Social Protection” project, “Social Entrepreneurship” project.

In Latviathe state provides support for social entrepreneurship on different
levels. The state provides financial support for social entrepreneurship in the
form of grants, potential development, training and support for businessideas.
State agencies and other authorities provide additional support in the form of
information, advice, training, referrals, legal assistance, etc.

The Investment and Development Agency of Latvia provides money for
social entrepreneurship in the form of grants and loans. They can be used to
finance various socia projects, including projects aimed at social inclusion,
business devel opment, job crestion, etc. [6].

The Latvian government is aso constantly looking for new ways to
support social entrepreneurship. Recently new legidativeinitiatives have been
proposed which aim to support the development of social entrepreneurship in
Latvia. Public and private donors also provide financial support for social
entrepreneurs and initiatives.

There are also a number of other programmes in Latvia, which support
social entrepreneurship. For example, the Latvian government programme
“Investment in Social Entreprencurship” is designed to support innovative
social enterprises and projects. The programme alows entrepreneurs to
receive financia support for social entrepreneurship related projects[7].

There are aso a number of non-governmental organisations and social
movements in Latvia that promote and strengthen socia entrepreneurship in
Latvia. For example, the Regiona Centre for Social Entrepreneurship offers
advice, training and marketing services for social entrepreneurs. Other
organisations, such as the Social Entrepreneurship Centre, provide advice on
planning and entrepreneurial thinking as well as tools and information on
social entrepreneurship in Latvia[8].

We have identified the problems of social entrepreneurshipin Latvia:

low knowledge and understanding of entrepreneurship: entrepreneurs
have insufficient knowledge and understanding of how to successfully launch
and run a business. Having insufficient education and experience is a big
problem for social entrepreneursin Latvia;

lack of finance for small businesses: access to finance for SMESremains a
problem for social entrepreneursin Latvia. Accessto credit isthe main source
of funding for small businesses, but entrepreneurs face high interest rates and
other obstacles;
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insufficient government support: there is a lack of political support for
social entrepreneurship in Latvia. The lack of government support for social
enterprises significantly limits their ability to attract investment;

low level of social responsibility of enterprises: the existence of alow level
of social responsibility of enterprises is another serious problem for social
entrepreneurship in Latvia. Businesses do not appreciate the potential and
importance of socially responsible business practices.

Conclusions and Proposals

There are many organisations supporting the development of socia
entrepreneurship in Latvia. They provide information, tools and practical
support for social entrepreneurs as well as financial assistance.

The state also supports and promotes social entrepreneurship. A legal and
regulatory framework has been formed and funding is available for socia
enterprise projects.

In our opinion, the main directions for solving the problems of social
entrepreneurship in Latvia could be:

— creating a favourable legal and financial environment for socia
entrepreneurs. This can include the devel opment of supportive regulations and
guidelines, as well as the provision of tax incentives and funding support;

— improving access to information and training. This could include
creating training and information exchange programmes for sociad
entrepreneurs and providing access to data and research that can help them
improve their projects;

— supporting social start-ups and innovation. This can include economic
instruments, such as investments and support services, aswell as the creation
of financial support programmes,

— supporting networks and clusters of social entrepreneurs. This may
include creating platforms for exchange of ideas, cooperation and support, as
well as regular meetings and events;

— supporting initiatives to raise awareness of social entrepreneurship. This
could include funding education programmes and information campaigns.

In addition, we think that information technology can significantly
develop socia entrepreneurship in Latvia. They makeit possible to create and
disseminate information about projects, provide the opportunity to conduct
surveys and research, and support dialogue with partners and donors.
Information technology will allow social entrepreneurs to create innovations
quickly and efficiently, reducing the time it takes to implement them. This
will allow entrepreneurs to reach their goals faster while reducing costs.

Information technology also helps social entrepreneurs to produce market
research and provide information on target audiences, which allows socia
entrepreneurs to target their resources and increase their social impact.

Overdl, information technology offers great opportunities for social
entrepreneurs, allowing them to achieve greater results at minimal cost. They
help entrepreneurs achieve greater social impact and success.
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Gradual urbanization in the world leads to the strengthening of the need to
solve problems that arise due to the complexity of city systems, their growth and
theformation of awhole ecosystem of anew level. In general, morethan 4 billion
peoplelivein cities, and according to forecasts, the urban population will grow to
7 billion by 2050 [1]. In accordance with this, the issues of organizing a
comfortable spacefor living in cities, improving the quality of life, and improving
technology asatool for implementing these tasks are being updated.

Intheworld, there are currently numerous exampl es of theimplementation
of strategies for the implementation of such solutions, the implementation of
smartization in order to increase the comfort of living in cities. Thisis helped
by technologies that alleviate or solve the problems of traffic jams, control of
water and air quality and their purification, garbage removal and its disposal
and processing, use of resources, improvement of energy efficiency, etc. [2]
Smart cities use the latest technologies and innovations to create more
efficient, safe and sustainable living conditions. Modern smart cities can use
intelligent waste management systems to reduce the amount of garbage and
optimize the process of its collection and recycling, smart lighting systems
that provide automatic switching on of lights depending on the ambient light,
which reduces electricity costs and reduces carbon dioxide emissions.

The creation and development of smart cities requires the performance of
several key tasks, in particular: the development of smart city infrastructure,
the use of smart technologies, the involvement of the public in solving
problems, and the provision of financing for smart city development projects.
The development of the infrastructure involves, first of all, the strengthening
of control and analysis of the life of the city, which means:. the installation of
various sensors and sensors, data collection systems, the formation of
communication networks and systems that provide data processing and their
systematization. Smart technologies involve the use of artificia intelligence,
blockchain and Internet of Things technologiesto collect and process data, as
well as to develop innovative solutions. Involvement of the public involves,
first of al, increasing the motivation of the local population to solve certain
problems.
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Animportant task in the process of creating and functioning of asmart city
is the provision of the necessary financing, the inflow of financial resources
to solve the special tasks of a smart city. The financing of smart cities is an
important problem, as it forms the prerequisites for the implementation of
certain projects. Thetransition of an ordinary city to the concept of smart cities
requires significant expenses for R&D, infrastructure development,
improving the skills of employees, educating the population, etc.

In general, the key financing tools for smart cities are:

1. State investment, which involves the allocation of budget funds for the
development of innovative technologies that can stimulate the development
of the smart economy.

2. Private investments. venture funds, banks and other private investors
can invest funds in the research and development of new technologies, the
implementation of specific projects that can become important steps in the
development of the smart economy.

3. Lending: banks can provide loans for the development of smart
projects, in particular for the expansion of infrastructure and the development
of new technologies.

4, Tax Incentives. Governments can provide tax breaks and rebates to
companies developing technologies that can become important for a smart
economy and smart city infrastructure.

5. International investment: foreign investors can provide financia
support for the devel opment of the smart economy in countries where they see
the potentia to increase their profits, the introduction of smart technologies.

6. Budget optimization: cities can reduce costs of energy and other
resources thanks to the use of smart technologies that allow for more efficient
use of resources

7. Public-Private Partnerships: Financing of smart cities can aso be
organized in the form of public-private partnerships, which involve
cooperation between the public and private sectors. Partnerships with private
companies may provide funding and expertise in exchange for profit sharing
or other financial incentives.

8. Crowdfunding: a mechanism for attracting financing from the general
public, when financing takes place on the basis of co-financing by the
authorities, investors, and the public.

9. Grants and subsidies: Funding for a smart city can also be obtained
through grants and subsidies from governments, foundations and other
organizations. These funding sources can be used to support specific smart
city projects, such as energy-efficient street lighting, smart transport systems
or renewable energy projects.
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10. Municipal bonds and loans: local authorities can raise financing for
the development of smart cities by issuing municipal bonds and obtaining
loans from banks and other financial institutions.

The instrument of municipal participation in the formation of a smart city
is quite interesting. Municipal bonds are a type of bond issued by loca
governments, such as cities, counties, or local councils. These bonds are used
to raise funds for various projects, such as the construction of roads, schools,
parks, water systems, and other projects that may benefit the community.
Municipal bonds typically have a lower level of risk compared to corporate
bonds because they areissued by local governments with stable revenues and
limited opportunities for default. Also, they can have more favorable terms of
interest payment compared to corporate bonds, which makes them attractive
to investors [3].

Such tools are quite actively used for the formation of a comfortable social
infrastructure and meritorious benefits. For example, in 2022, the city of
Berlin issued municipal bonds to finance the construction of social and
environmental projects through so-called sustainable development bonds [4].
Similar bonds are quite actively used by the government of the state of North
Rhine-Westphalia, which in 2020 issued its ninth sustainable development
bond for a total amount of 3.5 billion euros (terms of 10 and 30 years) to
finance socia and environmental projects. Bonds were primarily issued for
investors who support green investments and wish to receive more
information about the state of ecology, environmental projects, etc. [5]

In general, we can note that the formation of a smart city is a complex
process, which involves the simultaneous implementation of a large number
of projects of rather high complexity and, accordingly, requires significant
funding. This, in turn, requires the development of funding sources that can
be used both separately for projects and in combination, depending on the
needs of the city, its financial condition and the needs of a specific project.
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Abstract

In the this theses, we will discuss the technology of virtuaization.
Virtualization technology involves the process of moving al enterprise
services from desktop computers to virtual servers, which can unsure
uninterrupted operation of these same services, especialy during hourly
power outages when all services may continue to operate. Implementing this
technology in the enterprise involved not only studying the technology itself
but also learning software complexes for managing virtual servers, conducting
analysis and research.

Introduction

With the growth of information technology, more and more servers and
services are transitioning to server virtualization or to the cloud. Virtualization
technology has long been used in various industries and simplifies the process
of building cloud services by reducing the amount of necessary equipment for
varioustasks, which in turn eliminates the need for purchasing and servicing it.

Given this, the question arises of choosing virtualization technology for
the company's services. There are two common types of virtualization:
hardware and container. They have both common and different functionalities,
which provides variability in choosing when developing the company's
services, but at the same time raises the question of which technology will
better meet all usage conditions.

Overview

Implementing server virtualization at an enterprise is the process of
deploying virtualization technology to ensure optimal operation and efficient
utilization of server resourceswithin the enterprise. Virtualization enablesthe
consolidation of multiple physical servers into a single virtual environment,
which simplifies server management and maintenance.

The implementation of virtualization technology within an enterprise has
numerous benefits, such as cost savings on server maintenance and reduced
electricity consumption. Additionally, virtualization provides greater
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reliability and data protection, as it enables the creation of backups and data
recovery in case of disasters.

When choosing virtualization technology for an enterprise, several factors
must be considered, such as the size of the enterprise, data volumes,
performance requirements, and security demands. Different types of
virtualization have their own advantages and drawbacks, so it is necessary to
carefully consider each option and choose the optimal one for the specific
enterprise.

Decision

To successfully implement virtualization of the server part at the
enterprise, it is necessary to:

1. Conduct an analysis of the existing hardware and infrastructure to
determine the optimal virtualization technology.

2. Select a suitable software product for virtualization implementation,
taking into account the enterprise’s needs.

3. Plan and prepare the infrastructure for virtualization deployment.

4, Test the solution before launch to verify its effectiveness and proper
functioning.

5. Implement virtualization of the server part and transfer the necessary
functionality toit.

6. Provide support and maintenance of virtuaization to ensure
uninterrupted system operation

Conclusion

This article discusses how virtualization is an effective solution for
improving the efficiency of a company's server infrastructure. |mplementing
virtualization can reduce the amount of necessary equipment, which in turn
reduces costs for purchasing and maintenance. Additionally, virtualization
allowsfor more efficient distribution of workload on the server side, increases
reliability, and provides faster access to necessary information. When
choosing between hardware or container virtualization, it is important to
carefully analyze usage conditions and consider the common and distinct
functionalities of each type. Implementing virtualization is a key step in
improving a company's server infrastructure and ensuring more efficient
overall operation.
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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
morereally complex businesslogic (e.g., banking) and integrationswith 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. Most people
definitely have experience with software that did not work as expected, or so
they essentially thought. If the software doesn't work properly, it can cause
many problems such as money, time or reputation. Quality Assuranceisaway
to reduce the risk of software failures during operation.

Keywords: quality assurance, context-based testing school, testing
methodologies applicability

Introduction
Software problems will aways exist in every software product: not
because developers are irresponsible or careless, but because software
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complexity ishard 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 (or quality assurance and quality control) is the process
of evaluating and verifying that a software product or application works as
expected. Or, it may include activities aimed at assessing the attributes or
features of a program or system to determine if it meets the requirements.
Quiality assurance in deeper understanding also involves verification activities
for some project documentation through the static testing techniques.

Quality assurance has become aweighty 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 officia point of view, we havean 1SO 29119 standard that reflects
the software testing practices from most popular institutes (such as ISTQB or
TMMI) and even some |EEE standards for testing documentation (f.e. IEEE
829). But the real business prefersto 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 isthat 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. Standart
based testing isapplicable only for projectsthat uselinear-sequential lifecycle
models (f.e. Waterfall).
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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. 1SO 29119
standard cannot guarantee flexibility for the quality assurance processthrough
software devel opment.

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 showsthat 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 users needs,
common user flows (with the required set of features) and can even define
high-level quality characteristicsthat should be met at the end of development.

Overview

This article discusses the advantages, disadvantages and conclusions on
the following issues:

— Quality Assurance rolein modern SDLC models

— Context-based testing approaches

— Testing standardization perspectives

Decision

The experience of big software companies (f.e. Apple, Google, Microsoft)
shows that 1SO standards that refer to software testing are not suitable for
modern SDLC models.

Real businesses prefer to use context-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:

— Thevalue 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[3].

History knows real examples of software that was based on a great ideato
solve a user's problem and no reasons to expect otherwise, but very serious
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defectswereidentified in the latest stages of development (for example during
acceptance testing). Sometimes the cost of a mistake can be comparableto 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 bugsis 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

The main goal of this project isto create aweb application that would aid
small businesses in maintaining their financial records. Web apps are
becoming more and more crucia in today's business environment for
optimizing operations and enhancing productivity. This program is created to
be user-friendly and economical so that small business owners with minimal
resources can utilize it. The project specifies the application's primary goals,
which include giving record-keeping and financial reporting facilities. The
work's conclusion highlights the application's potential advantages for small
enterprises, including better financial management and decision-making.

Keywords: business, web apps, financial records.

Introduction

Small businesses frequently struggle with effective financial management,
especidly in the early stages. Y et, as aresult of technological advancements,
it is now possible to construct user-friendly and affordable web applications
that can help smal businesses with record-keeping and financia
administration.

The objective of this project isto develop aweb application that provides
tools to small business owners so they may manage their finances more
effectively. Small business owners will be able to monitor their sales,
expenses, and other financial data and create financial reports to help them
make decisions about the future course of their company.

Small business owners can better manage their finances and concentrate
on expanding their companies by offering a practical and user-friendly
solution. Financial management could change thanks to the creation of aweb
application for small enterprises, making it more convenient and affordable.

Overview

The main objectives of thiswork:

e Create aweb application that small business ownerswith little technical
experience may use easily.
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e Develop a system that is reasonable and economical to assist small
businesses in managing their finances and maintaining correct records.

e Give small business owners the resources they require to maintain a
record of their earnings, expenses, and other financial transactions.

e Provide small business owners the ability to produce financial reports,
including balance sheets and income statements, to aid them in making
defensible choices about the direction their company will take.

e Make sure the application is scalable so that it can develop alongside
the business as it grows and its requirements change.

e Create the application with security in mind, guarding against theft or
unwanted access to the financial information of small business owners.

Conclusion

It is impossible to overstate the advantages of such a web application.
Small business owners can concentrate on expanding their companies rather
than becoming bogged down in administrative tasks thanks to simplified
record keeping. By giving small business owners accurate financia
information, the program can also aid them in avoiding costly mistakes.
Furthermore, the application's global accessibility enables business ownersto
travel and work remotely without compromising their record-keeping
obligations.

In general, developing aweb application for small businessrecord keeping
isawiseinvestment in the development and success of these companies. This
application has the potential to revolutionize the way small businesses
function and thrive by offering a cost-effective and simple-to-use tool for
managing financial records
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Abstract

The relevance of this research is to use an assessment tool that identifies
the weak links found outside the university. Their timely identification and
prevention alow avoiding potential losses in the future. This is achieved
through the analysis of business information used as part of a unified system.
Such asystemisset up for full-valued assessment. With help of the reasonable
defined rates, it is possible to obtain performance conclusions about the state
of the university.

Keywords: analysis, rates, system, coordination, requirements, decisions,
procedure

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 aloss of trust
on the part of all its participants”.

Evolution of the system

The object of the full-valued assessment is the management tool used in
the coordination of external and decisions made.Aim of the research is to
standardise procedures for using compatible assessment techniques to find
informed ways of improving the university. In accordance with the aim, the
following tasks were formul ated:

1) To identify the features of a full-valued assessment

2) To formulate the requirements for a full-valued assessment of the
university.

3) To make a choice of an effective technology for a full-valued
performance assessment

4) To develop an condition diagnosis procedure. .

As aresult, it has been established that the full value of the assessment
characterises the organisation's ability to justify both the magnitude of the
additional benefit and the value of the damage avoided.
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Conclusions

The use of new diagnostic tools makes it possible to unlock the growth
potential of an organization in a new environment The increase in growth is
determined on the basis of agorithms that provide fixation of the change in
the position of the university. This ensures that performance norms and
efficiencies measures are synchronized

REQUIREMENTS FOR ORGANISATION’S
POSITION DETECTION

Romans Dyakons, Vsevolods K ar gj evs,
DinaKeélsina, Rostislavs K opitovs
Latvia, ISVIA,
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Abstract

The conclusion about an organisation's capacity to operate is made within
a system of reasonable standards and on the basis of value. From the point of
view of the assessment, we are talking about a superposition model, in which
each change is implemented at the level of a contribution to the enterprise
value, assessing at the support stage. Assessment in the context of testing is
considered as the attitude to the phenomena of difficultiesidentified in expert
activity, which was organized to establish the significance of key attributes,
which determine the strategic position of the organization.

Keywords: specifications. effectiveness, technology, choice, value,
elements, contribution

Introduction

As aresult, twelve requirements were formulated that will be used in the
selection of valuation tools that allow assessing the position of the
organization on the basis of value. In fact, the above regquirements are high-
level specifications. They have been given a high status due to the fact that on
their basis the choice of the best technology will be made, which will be used
as part of a full-valued assessment system. More as part of the adopted
technology, ranges of key parameterswill be established and validated, on the
basis of which the effectiveness is measured and the organisation's
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performance conclusion formed. During the research and study, it was found
that there were five technologies that are being used during value-based
management.

Choosing an effective technology for a full-valued performance
assessment

Therequirements, considered in the context of full value, providethebasis
for the selection of the appropriate technology. Such grounds are put forward
in the light of the survey of static and dynamic business valuation methods
carried out. The formulation of their use is due to the analysis of the
shortcomings of traditional evaluation mechanisms and the review of trends
in the field of financial and organizational consulting. Based on the twelve
requirements, the characteristic of the five most effective technologies is
given. When selecting these technol ogies, two points were taken into account.
Firstly, the significance of each requirement was determined, and secondly,
the importance of a particular technology was taken into account.Secondly,
five quantitative values were obtained, which reflect the degree of suitability
of each technology considered in the context of assessing the viability of the
organization. In terms of value, the choice of the best technology from the
point of full-scale technology was carried out. As aresult of thisanalysis, the
“Pentagram of value” technology was selected, with a maximum score of
4.665 (with anorm of > 2.82) [1]. We are talking about the Copel and-Dol goff
model, in which each change is realised at the level of a contribution to the
enterprise value. Such contributions are evaluated at the maintenance stage.
By making a consistent transition from present value to reconstructed value,
the four states of the enterprise are evaluated.

Results

As aresult, the increase in value reaches up to 200% [2]. Such growth is
possibleif the contribution to the value of all elementsinvolved in afull four-
phase system evaluation is known, and the selection of the best alternative,
validated by a system of quantitative assessments, is carried out. Once you
know the contribution of each element, you can begin to measure the
effectiveness of the overall activity. A researcher who divesinto the theory of
performance measurement must clearly adhere to the main condition. In the
aggregate, the compliance of the norms of the whole process and the measures
of the complete activity is necessary for working with a rea object. The
unigueness of the approach lies in the fact that any contribution is evaluated
at the maintenance stage. Moreover, it is necessary to first go through four
stages, at which actions are carried out at the level of expert reports. As they
are confirmed, a conclusion is made about the organization's performance.
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Abstract

Chalcopyrites are ternary semiconductors, which possess a highly
symmetrical crystal structure and a direct band gap. A model for the
calculations of chalcopyrite materials has been developed based on the well-
studied CuGaS,; and CuGaSe; chalcopyrites within the framework of this
study. This model has been applied for the ab initio calculations of perfect
AgGaS, and AgGaSe, chalcopyrites to test whether it reproduces the basic
parameters of the materials. Then the calculations Crea, Zhea, and Vea have
been performed to assess the influence of these defects on electron structure
of the materials. The analysis of the calculations revealed that defect atoms
resulted in the conductive state of the materials while perfect AgGaS, and
AgGaSe; are insultators.

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

Introduction

Chalcopyrites (CP), are ternary semiconductors with the general chemical
formula I-111-VI, (I=Cu, Ag, Il1=In, Ga, Al, VI=S, Se, Te, etc.) or I1-1V-V>
(I1=Be, Mg, Zn, Cd, IV=C, S, 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 142d space group, No. 122, with
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four formula unitsin one unit cell and have tetragonal crystal structure. Partial
or complete substitution of cations or anions alows fine-tuning of the
structural and physical properties of CP solid solutions due to the high
flexibility of chemical composition.

AgGaS, and AgGaSe, possess important infrared nonlinear optical
properties. The former is transparent both in the visible and infrared range
from 0.7 to 12um, while the latter is opaque in the visible region and
transparent in the infrared region from 0.7 to 20pum [1].

The first principle calculations have been performed for AgGaS, and
AgGaSe,. At first perfect AgGaS, and AgGaSe, structures have been
calculated followed by the modelling of Cr, Zn, and V atoms substituting Ga
atoms in both materials. Structural and electronic properties have been
calculated for both perfect AgGaS, and AgGaSe, aswell asfor both materials
containing defects. The construction of density of state and band structure
plots and band structure allowed investigation of the substitute atoms on the
electronic properties for the materials under investigation.
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Figure 1. The model of chalcopyrite

Computational details

CRYSTAL17 computer code [2,3], which employs Gaussian-type
functions centred on atomic nuclei as the basis sets (BS) for an expansion of
the crystalline orbital s has been used to perform hybrid DFT calculations. The
following BSs have been used in the calculations: Cu— Cu_pob_TZVP _rev2,
Ga - Gapob TZVPrev2, S - S pob TZVP rev2, Se -
Se pob_TZVP_rev2, Ag - Ag_POB_TZVP_2018, In -
In_POB_TZVP_2018.
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Heyd-Scuseria-Ernzerhof  hybrid  exchange-correlation  functional
(HSEO6) [4], 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
HSEO06 functional The Brillouin zone has been sampled by 8x8x8 Pack-
Monkhorst net [5] resulting in 59 k-points in total for bulk calculations, 260
k-pointsin total for ideal 2 x 2 x 1 supercell, and 868 k-pointsin total for 2 x
2 x 1 supercell containing a single defect.

Results

The calculated lattice parameters for AgGaS, are a = 5.74A and c=
10.50A. The direct energy band gap is estimated to be 2.62eV. These results
are in a good agreement with the experimental data. The calculated lattice
parameters for AgGaSe, area= 5.97A and c= 11.06A. The direct energy band
gap isequal to 2.22eV. While the lattice parameters are in a good agreement
with the experimenta data the band gap value is dightly overestimated.

The supercell model of both AgGaS, and AgGaSe, has perfectly
reproduced the results received in the calculations of the bulk materials. This
alowed to proceed with the calculations of the Crga, Vea, and Znea defectsin
both AgGaS; and AgGaSe..

DOS and band structure plots have been constructed and analysed for all
the calculated structures. The analysis of the electronic structure has revealed
that the induction of the defects transformed the electronic state of the
materials from insulator to conductive.

Conclusions

Calculations of AgGaS, and AgGaSe; have been performed using the
Crystal computer code. The calculated lattice parameters and band gapsarein
agood agreement for both AgGaS; and AgGaSe, with the experimental data.

Adding defect atoms significantly affected the electronic properties of the
materials making them conductive while perfect AgGaS; and AgGaSe; are
insulators. Thus, even small concentration of the defect
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Abstract

In the framework of this research, the development of EyeRoll mobile
application on the Android platform for an electronic device to train and
strengthen the eye muscles is considered. Software development combines a
methodology based on research in the field of optometry and vision science,
user-friendly and easy-to-use functional design, and also provides feedback
and evauation of the progressin using the device.

Keywords: Android application, electrical eyetraining device, eye muscle
training and strengthening, vision training, eye muscle relaxation

Introduction

Currently, there is an issue on the market of simulators for training and
strengthening the eye muscles due to the following factors [1, 2]:

1) they are limited in use by the place and time (e.g., they are available
only at the appointed time under the supervision of a specialist such as an
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ophthalmologist or an oculist). They require professional knowledge for their
effective use;

2) they continueto strain their vision using smart devices and/or computer
programs

3) they have limited technical capabilities and proposed solutions, e.g.,
insufficient range of application and the range of activity of the oculomotor
muscles;

4) the existing exercises are monotonous, therefore they do not provide
sufficient compliance and motivation for regular training [3].

Vision training is one of the most effective additional procedures for
normalizing and improving the functioning of the eye muscles. This was the
reason behind the development of a device for preventive training and
strengthening of the eye musclesto maintain afavorable tone of the eye motor
function. The device consists of ahousing, alight source (laser), two elements
for coordination of the x and y axes (motors), a reflective surface and a
microcontroller unit (MCU). The device is controlled by the software that
provides the communication between the device and other external devices
such as smartphones, tablets, computers and databases (Figure 1). The
software has two modes: Relaxation — for the relaxation of the eye muscles
and Training 1,2— for strengthening and devel opment of the eye muscles.

The development of the software adapted to the user's requests based on
the parameters of the user's behavior, such as the time spent working on the
computer, the intensity of the activities, daily functions, etc. is considered in
this work.

The main parameters of the software functionality:

— the possibility of changing the parameters taking into account the
training environment and individual tasks and goals of the user.

— the possibility of using the device independently without supervision of
the vision specialist

— automati ¢ feedback and areport generation based on the compl eted work
according to the devel oped methodology;

— collection and analysis of the information and data to find individual
solutions for the users based on the data collected by all users about to the
most effective and appropriate vision training and eye rehabilitation (Al)
programs.

Users registered in the application have access to the analysis of the
infformation and data of the vision training, expert opinions and
recommendations. The application analyzes the overall progress of users and
offers personalized plans and exercises for eye relaxation and training based
on the data obtained from various sets of exercises.
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Figure 1. Using the device while lying down
(1-EYE ROLL, 2-smart device; 3-light pulse) [1]

Decision

The EyeRoll application: algorithms and the logic of functioning.

1. Data collection.

a) User profile (age, use of glasses/lenses, hours at computer). Based on
these data, a general score of the user (Su) is derived. The score ranges from
0 to 10, where 10 meansideal conditions.

b) The program determinesthe desired number of exercisesaday (denoted
by N) depending on the number of hours spent in front of the screen,

¢) If the relaxation mode is chosen, the user is asked to answer a set of 7
guestions about the quality of her/his eyesight. Each question has 4 answers,
ranging from O to 3. Thus, the overall score ranges from O (ideal) to 21 (very
bad). Denote this number by Se.

2. Daily use.

a) In addition to performing its regular functions, the application should
remind the user about the need to make a pause and conduct an exercise. The
frequency with which the notification appears depends on the required number
of trainings per day. E.g., there should be at most N/2 notifications.

b) After each successful exercise (successful meansthat it was not aborted
by the user, and the evaluation was done within a certain amount of time after
the end of the exercise; otherwise, the exercise is considered as unsuccessful
and the result is discarded). The user evaluates her/his state with one of 3
smiles: Good, Neutral, and Bad, which are encoded as 2, 1, and 0. At the end
of the day, the mean note is computed as an aver age of all notes given during
the day. Denote the respective mean note by M(i), wherei is the number of
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the day counting from the first use. If in the j th day the user did not conduct
any exercise, we set M(j)=-1.

¢) Depending on the number of exercises per i th day, the efficacy of
training W(i) is computed as follows. Let n be the number of exercises per
day. Then W(i)=n/N. If W(i)>1 (i.e., the user did more exercises than
required), we set W(i)=1.

3. Evaluation of theresults after a period of time.

It is assumed that the results are evaluated in 3 weeks. Otherwise, the
suggested rules have to be adjusted.

a) In 3 weeks the user is asked to answer the same questions asin 1 ¢).
The result is denoted by S). If Sz > S, then thereis an improvement in the
eyesight. by S;.

b) Based on the user evaluations the total evaluation is computed while
taking into account the higher relative importance of the more recent
evaluations. To do so, we use the following equation:

M= 0.9%i=1.7,M@)20 M) +Xi=g.14M@)20 M) +1.1¥i=15 21,M(@)z0 M (D)
totalnumberofnon—negativeevaluations

This equation should be interpreted as follows: the average value of al
non-zero evaluations is computed, the evaluations made during the first week
are calculated with with the coefficient 0.9, while the eval uations made during
the last week are calculated with the coefficient 1.1.

These coefficients are used to reflect the increased importance of the more
recent evaluations. If necessary, the coefficients can be changed to 0.8, 1, and 1.2.

¢) To estimate the work of the user during the considered period, we sum
all W(i):

W=2i—1.20W(@)

The value W > k means that the user made the number of exercisesthat is
equivalent to exercising k days while making the complete set of exercises.

Making conclusion about the result of the application use

To make a conclusion about the outcome of the exercises we start by
looking at M (see 3 b)).

a) If M > 15, the total outcome is positive. The user can be given a
“present”, say, a new pattern.

b) If 1.5> M > 0.8, the outcome is neutral. If the user did more than 50%
of exercises, we may attempt to stimulate his/her interest by rewarding a new
pattern, giving a badge etc. If the average work is below 50%, we suggest the
user to work more.
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c) If 0.8 > M, the outcome is considered to be negative. In this case, we
check the amount of exercises performed as in the previous case.

d) If the neutral or negative outcome persists for more than 6 weeks and
more than 50% of exercises are completed but there is no improvement in the
quality of the eyesight (according to the evaluation of the questionnaire), then
we suggest the user to visit a doctor.

Conclusions

The EyeRoll application was created using Java, an open-source mobile
operating system, for Android smartphones. The program connects to the
device that creates the red dot light patterns using the BluetoothAdapter
object. Thewidget elements and native Android layout are used in the creation
of the user interface.
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Abstract

The article defines the essence, main components and features of the
investment system in housing construction. The current situation in the
housing construction market in Europe is characterized. The directions of
development of the European housing market are determined.

Keywords: forms of investment, investment mechanisms, sources of
investments, subsidies, socialization of housing construction.

The relevance of studying the system, forms and dynamics of investment
processesin the field of housing construction is very high in modern conditions,
since the dynamic development of socia and economic processes involves the
development of new forms and methods of investment in order to create
residentia rea edtate. Investment is the most important element of any economic
system, since it is a resource that alows you to create tangible and intangible
benefits. At the same time, investment in congtruction ensures further expansion
and reproduction of capitd, creating amultiplier effect in the economy.

The purpose of investing in housing construction isto create housing as a
durable commodity that meets the most important needs of the population.
Theinvestment system in housing construction isan open system that interacts
with al participants in the investment process, as well as participants in the
construction and sale of residential real estate. Organizational forms of
investment — traditional (individual, loans, emission), aliances (corporations,
associations), co-financing institutions, project financing. Investment
mechanisms — construction financing fund, target bonds, co-financing
ingtitution, real estate operations fund. Sources of investment — budgetary and
non-budgetary (internal: profit, depreciation; external: bank loan, housing
certificate, equity participation, mortgage loan). The investment system in
housing construction includes pre-project, design, financia and legal
subsystems that have certain functions and the goal is the implementation of
an investment project.

The general problem of system of investment in housing construction is
the identification of sources of financing. The main sources of financing in
housing construction are — private investments (investments of individuals
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and lega entities: companies, non-profit organizations, associations, which
may consist of own and borrowed funds); state (funds of different levels of
the budget of the authorities, invested in order to provide the needy categories
of citizens with housing, the acquisition of real estate for the needs of state
authorities); mixed investments (investments consisting of funds from
investors of different groups, such as public-private partnerships); foreign
investment (capital invested by foreign agentsin aconstruction project for the
purpose of making a profit).

In economic science, housing is considered as a commodity that has
several forms: an object for living, an object for acquiring ownership, an
object for sale or rent. The modern housing market is a system of economic
relations between the customer, contractors, the state, buyers, investors,
suppliers and credit institutions in the field of housing construction, using
the main factors of production in order to make a profit through its sale,
rental and operation.

Describing the state of the modern housing construction market in Europe,
one should note some stagnation and a sowdown in price growth in the
construction sector. At the same time, experts note that the indicator of
business activity in the construction sector till has a positive trend. The main
problems of the housing construction market in Europe are currently
considered: thelack of building materialsand low water levelsin water basins,
which threaten supply and logistics, as well as the negative trends in the
consumer market, reflecting a decrease in investment activity, both by the
population and large companies. Together, these factors have a negative
impact on the cost of housing construction.

The negative factor that caused the reduction in construction volumes is
the war in Ukraine. Thus, as of June 2022, the volume of construction in the
countries of the European Community decreased by 2.3%. The difference in
production volumes between countriesis very significant. The largest decline
was observed in the construction sector in Austria and Germany: by — 6.3%
and — 4.5%, respectively [1]. In these countries, the trend of labor and material
shortages continues. Thereisaso asignificant decreasein thelevel of interest
in the implementation of construction work, for example, in Germany. In the
period 2021-2022 in Austria, a decrease in the level of permits for the
construction of residential and non-residential facilities was noted. The most
stable trends are demonstrated by the Netherlands — the country has a high
growth in construction volumes in the sector of residential and commercial
buildings. Similar trends are characteristic of the construction sector in
Poland, which is characterized by consistently high growth ratesin residential
construction.

At the same time, European analysts note a number of problems related to
the need to improve the system of investment in housing construction. Based
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on the analysis of the experience of Austria, Finland, France, the Republic of
Ireland, the Netherlands and Spain, scientists believe that the modern system
of investment in housing construction in Europe should take into account the
various national characteristics of the housing systems of the countries
participating in the community, including:

— systems of subsidies, regulation and social security (direct subsidies,
financial guarantees, tax incentives, inclusive zoning);

— cooperation of labor markets, land and finance, taking into account the
peculiarities of state regulation;

— long-term consensus on private renting and its place in the housing
system;

— socidization of the housing construction market, including socia
housing programs. In this regard, consideration should be given to increasing
the role of “non-profit” housing providers (housing associations, cooperatives,
state-owned companies) [2].

Also, analysts [1; 2] note the importance of countries and municipalities
using transparent and efficient systemsfor assessing housing needs, aswell as
the appropriateness of the financial resources required for the construction of
both new facilities and the improvement of existing housing stock. Thus, the
need to study the theoretical and applied foundations of the investment system
in housing construction is currently being updated.

Further research will be concentrated in the direction of studying the
features of the forms of housing construction financing, taking into account
the nature of the interaction between the subjects of the investment system
(investor, customer, developer, contractor and buyer) in the framework of
investment processes. At the same time, mechanisms for investing in the
housing construction market require the development, taking into account
modern scientific and applied approaches to financing investment projectsin
the housing construction segment.
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Abstract

Quantum chemical study of 4-(4-(Dimethylamino)phenyl)-N-(2-
ethylhexyl)-1,8 naphthalimide (NA1), and 4-((4-(Dimethylamino)
phenyl)ethynyl)-N-(2-ethylhexyl)-1,8-naphthalimide (NA2) compounds is
presented and discussed. Problems of the ground state geometry optimizations
and excited state geometry optimizations were evaluated through matching
the simulated results with the experimenta ones.

Keywords: quantum chemical study, naphthalimide compounds.

Introduction

Investigation of processes of intramolecular charge transfer (CT) is very
important in organic optoel ectronics.

Different macromolecular devices could be developed using carbazoles
[1], fluorenes [2], naphtalimides [3] etc. Due to interaction with the
surrounding media, the efficiency of the device may vary significantly.
Essential changes of molecular structure and corresponding changesin charge
redistribution predetermines the reactivity of molecule as well as sensitivity
of sensor.

Naphthalimides belongs to class of pi-conjugated molecules which could
be used for chemical sensors (for metal ions, anions, for reactive oxygen
species) [3].

This work is devoted to the quantum chemical study of 4-(4-
(Dimethylamino)phenyl)-N-(2-ethylhexyl)-1,8 naphthaimide (NA1), and 4-
((4-(Dimethylamino)  phenyl)ethynyl)-N-(2-ethylhexyl)-1,8-naphthalimide
(NA2) compounds [4].

Review of research

Quantum chemical calculations of NA1, NA2 derivatives were performed
using density functional theory (DFT) implemented in the Gaussian16 [5]
software package. Ground state geometry optimization and following lowest
excited state geometry optimization were provided by means of range
separated (RS) hybrid functionals: CAM-B3LYP and Wh97XD using 6-
31G(d,p) basis set — see Fig.l. Solvent surrounding (Cyclohexane,
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acetonitrile) was simulated using the Polarizable Continuum Model (PCM)
method. Table 1 represents the parameters  of molecular geometry of NA1
and NA?2 in different solvents. For NA1 molecule, dihedral angle ¢2 (between
naphthalimide fragment and benzene ring) changes from 53 deg (ground state)
until 33 deg (lowest excited optimized state). For NA2 molecule, dihedral
angle @2 (between naphthalimide fragment and benzenering) is closed to zero
(flat molecule). Thisdiscrepancy with the experimental facts can be explained
by the suitability of the density functional method only for modeling the
structure of the ground state but not excited state.

Figure 1. NA1(top) and NA2 compounds

Tablel
Different molecular geometry of NA1 and NA2 in different solvents.
Dihedral angles ¢1 (between dimethylamine and benzenering)
and @2 (between naphthalimide fragment and benzenering). Geometry
optimization was provided by means of density functional CAM-B3LYP
method and 6-31g(d,p) basis set in the ground SO state as well
asthe lowest excited Sl state

Optimisation in So Optimisation in Sy
Compound Solvent
1, deg 2, deg 1, deg 2, deg
Vacuum 9 51
NA1 CyHex 7,3 53.1 0.2 339
ACN 7,4 51.9 0.9 315
Vacuum 0 0
NA2 CyHex 13 0.9 0.7 05
ACN 0.2 0.4 0.3 0.5
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The semiempiricdl TD method (for singlets only) was used for the
simulation of the electronic absorption spectrum. Distributions of electron
density for the HOMO aswell asthe LUMO for NA1 and NA2 structures are
presented in Fig. 2. Any pure CT charge redistribution behaviour was
established. In general, charge redistribution between left substituents and
central core unit istypical for both conformers.

Conclusions

NA1 and NA2 molecules exhibit charge transfer behavior in partialy in-
plane/in-plane or twisted excited-state geometries that strongly depend on
environmental parameters.
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Abstract

Miskantas-20, a lecturer support system for assessing knowledge and
achievements is being developed. The knowledge and achievement support
system alows to automate the assessment of both closed and open-ended
guestions, not limited to the assessment of achievementsin aparticular subject
area, and form feedback to both the person being tested and the tester.

Keywords: MISKANTAS-20, lecturer support system.

I ntroduction

How to check the student's knowledge and skills? This problem has been
solved in classical ways for several thousand years. The roles of lecturer and
student or teacher and student in a hierarchical educational system are an
essential feature of every society [1]. In this way, checking and evaluation is
the lecturer's prerogative and a very difficult job for the lecturer, since the
open-type question, not the test type, requires individual familiarization and
evaluation. How to make the lecturer's work easier?

Automated tests, which are possible in the Moodle [2] system, only
partialy solve this problem. Presenting several answers for which you need
to choose one correct one, does not develop a critica and intellectual
understanding of the subject, encourages memorization of the endless
unnecessary information, and inhibits integrated thinking.

There are many benefitsto having assessments on open-ended questionswhen
the student must write an essay. In thisway, both interdi sciplinary knowledge and
thinking intelligence would be reflected. The problem is that until first decade of
214 century such verification systems were not developed [3].

This work is devoted to Miskantas-20, a lecturer support system for
assessing knowledge and achievements is being developed. The knowledge
and achievement support system allows to automate the assessment of both
closed and open-ended questions, not limited to the assessment of
achievements in a particular subject area, and form feedback to both the
person being tested and the tester.

Review of research

Miskantas-20 is a composite system where students and the lecturer use
the MOODLE system of their organization for information collection, storage,
and organization of communication. Fig. 1 represents the basic diagram of
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data exchange between modules on remote computers. The system consists of
several main parts: a) user's Moodle with local database, b) Miskantas’
database MariaDB_M, which is used only for centralized data collection and
returning the result to the user's Moodle with a local database, c) Kedras
database MariaDB_K, which is used for automated evaluation.

Bteadia_ 1 |

|FterimbE_ | b
|M--:|:- 2 I Riakamia | Kedres
(Haame gt Marme W —{ Ranen s

ftacdle 3 |

RAonaE 3

Figure 1. Basic diagram of data exchange
between modules

Every academic user must organize the Moddle module on hisingtitution's
computer (or in the cloud). During manual manipulations by the lecturer, the
data is transferred to the Miskantas’ database MariaDB_M placed in the cloud.

Fig. 2 represents the schematic diagram of the module FLUORITE
running in KEDRAS. FLUORITAS API scans the MariaDB_M database at
defined time intervals. After finding records that correspond to unassessed
sessions (parameter AssessmentDone=0), it runs data transfer and processing
programs that transfer the corresponding records from Miskantas’
MariaDB M to Kedras’ MariaDB_K for further analysis and return the
results. Software modules as separate API’s have been created to ensure
system operation: FLUORITE, CHROMITE, CALCITE, COPY 23, COPY 32,
ANALY SIS. Modules are written in Javalanguage. VM wasimplemented in
OSLinux UBUNTU.

If at least one (or more) records are found that correspond to unassessed
sessions (parameter AssessmentDone=0), four modules start in sequence:
CALCITAS, COPY23, ANALY SIS, COPY 32 — these are data transfer and
processing programs that transfer from Miskantas’

MariaDB M to Kedras’ MariaDB_K and returns the relevant records for
further analysis and returns the resulting results. After the work is completed, the
CHROMITAS module is cdled again, which continues its activity — the
Miskantas’ MariaDB_M database, the session table is scanned at appropriate time
intervals— whether there are any new unvalued sessions at the current time.
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Figure 2. Schematic diagram of the module
FLUORITASin KEDRAS

Theautomatic evaluation isformed in thefollowing way. First, the lecturer
prepares an open question, writes an answer (which will not be visible to the
students), and at the same time extracts keywords and key phrases from this
answer. Students write an answer to an open-ended question, place it in the
Moodle system and wait for the answer.

Second, dl answers of the lecturer and the students are analysed at the same
time. All answers are divided into sentences according to syntax signs, and
sentences into wordglitems. A two-dimensional matrix, the number of rows of
which corresponds to the number of sentences, and the number of columnsto the
maximum number of wordsin a certain sentence, isused for evauation.

Third, the matrix is filled with weighting factors S, $, S according to
three criteria: @) the word/item in language dictionary (Lithuanian as well as
English), weight factor S;; b) sentence word as a keyword, weight factor $;
¢) sentence word as key phrase word, weight factor Ss.

The biggest problem was the search for the right criterion — i.e., rational
weights selection of coefficients S, S, Ss for the evaluation of i) P (density
matrix method) and ii) P (artificia intelligence method, neural network [4]).

For P1 estimation, weight coefficients: S=1 (item in language dictionary),
S=5, (item in keyword set), $=10, (item in key phrases set).

For P, evaluaion (artificia intelligence method, unidirectional neural
network: 3input/loutput). A rational network training mode (10000 epochs) and
data were selected for P, estimation (unidirectional neural network). Lecturer
answer was used for training. Final note “10” was established according to the
initial definition (the lecturer knows everything!). Each student answer was used
for predicting/estimation. Due to comparison to lecturer score, fina note of
student answer will be in interval from “0” until ’10”.

Conclusions

During the implementation of the project, experimental development
activities will be carried out to develop, test and evaluate the final prototype
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and pilot version of the Al-based support system for the assessment of
knowledge and achievements. Analysis of different texts (in English and
Lithuanian) could be provided.

Overestimation is excluded. Real grades are too low. Thisis natural since
the student must aspire to the level of a lecturer. However, for pedagogical
reasons, grades should be correlated. In some cases, the correction should
reach +2 points (in a ten-point system).

Problem of the sensitive grammatical content of the sentenceis not perfect
solved: how to recognize a factor, a conjunction, how to compare the
synonyms. Finally, Miskantas-20 is useful for routine works as a novel
advance system.
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Abstract

The advent of modern blog applications has revolutionized the way
individuals and businesses share their ideas, information, and perspectives
with a wider audience. In this context, we present a blog application that
utilizes the React framework — awell-known JavaScript library renowned for
its user interface building capabilities. Our blog application provides a
platform to create, and publish blog posts. We delve into the technical aspects
of the blog application, discussing its underlying architecture, data
management strategies, and user interface design. Our aim is to provide a
comprehensive understanding of the functionality and design of the blog
application, as well as highlight its relevance and significance in the
contemporary digital landscape.

Keywords: blogging, React framework, web technologies, social media
sharing, development, design, feature-rich

Introduction

In recent years, the importance of blogging has increased significantly as
it has become an effective way for individual s and businesses to communicate
their ideas, thoughts, and products to the world. Due to the advancements in
modern web technologies and frameworks, creating a blog application that is
both visually appealing and functional has become much easier. This work
aims to design and develop a modern blog application using the React
framework and analyze the advantages and limitations of this approach.

Overview

The primary objective of thiswork is to design and implement a feature-
rich and visually attractive blog application using React. React is a popular
JavaScript library that offers developers an easy way to build user interfaces
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with a component-based approach. React has gained recognition due to its
simplicity, high performance, and reusability.

To accomplish the above goal, this project will be divided into multiple
phases, starting with the research and analysis phase to identify the
requirements and functionalities of a modern blog application. Once the
project requirements are determined, the design phase will involve creating a
wireframe and mockup of the blog application to give a clear idea of the
application's look and feel.

In the next phase, the development phase, the primary focus will be on
implementing the functionalities and features of the blog application using
React and other web technologies such as HTML, CSS, and JavaScript. This
phase will include developing components and modules that can be easily
reused and customized to enhance the scalability of the application.

Moreover, this project will also explore various options for integrating
third-party services and APIsto provide additional functionalities to the blog
application. For instance, integrating social media sharing options,
subscription management, or comment sections to increase engagement.

Decision

The decision to use React as the primary technology for building the blog
application was based on its popularity and simplicity. React has a vast
community of developerswho contribute to its development and maintenance,
making it a well-supported framework. Additionally, React's component-
based approach offers the ability to create reusable components, making it
easy to develop and scale the application.

Conclusion

In conclusion, this diploma work aims to design and develop a modern
blog application using the React framework and anayze the benefits and
limitations of thisapproach. By incorporating various design and devel opment
phases, this project intends to develop a feature-rich and visually attractive
blog application that can be easily scalable and customizable. This project will
aso explore various options for integrating third-party services and APIs to
provide additional functionalities to the blog application, enhancing the
overall user experience
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Abstract

Databases are routinely used to manage and store information or data, both
globally and locally. This is due to the need to collect and process large
amounts of information. Currently, most projects use SQL or NoSQL
solutions. The question is how long a situation like this will remain. Some
solutions have technological limitations [1-9]. For example, SQL databases
can grow if there is sufficient data storage on the physical device. Query
services depend on the network card bandwidth, response time, and other
parameters. This has led to an increased demand for solutions that can
circumvent such technological limitations.

Keywords: database, blockchain, SQL, NoSQL, sharding

Introduction

The analysis of the published articles showsthat scientists and researchers
tend to improve the existing solutions by adding new technologies not directly
related to DB. As an example, is the use of cloud services for database
management. The current trend is towards the migration from SQL solutions
to NoSQL solutions [3-6]. Since they support internal solutions designed to
automate the partitioning of data into individual DB segments and their
distribution across the network, they produce a single DB across different
network segments. These are commonly referred to as DB Sharding. In other
words, modern databases aim at combining distributed storage and sharing of
large amounts of data. The main benefit is that the projects using such
partitioned DBs do not differ from projects using DBs without partitioning.
Such solutions are developed at the DB development stage and are subject to
infrastructural technological constraints. But such DBs also cause several
problems, such as complexity of implementation, balancing problems,
complexity of merging of datainto asingle dataarray, and finally, partitioning
is not supported by many database solutions (engines).

A new solution is database solutions based on blockchain technology.
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Review of research

A review of the scientific literature leads to the following conclusions:

— The implementation of blockchain solutions has to take into
consideration the foreseeable technological limitations of physical storage
devices, asthey significantly affect write/read speeds and data capacities.

— The development of high-tech solutions requires attention as far as the
security of software solutions and the establishment of clear rules for data
access at an administrative level are consent. This becomes especialy
important when the planned dataset will be used in the financial sector, which
isgoverned by many standards, such as PCI-DSS, GDPR, |SO/IEC27040, and
others.

— Itisimportant that modern solutions make use of Sharding technology,
which often solves the problem of extensibility. Thisisimportant not only for
databases but also for blockchains [3, 5].

— Theuseof blockchains allows new solutionsto extract not only the data
but also the history of all data changes for agiven identifier, which appearsto
be a much more rigorous behavioural model than relational databases. This
feature being of paramount importance can be exploited in innovative
products in the fintech field. However, the same property and cryptographic
techniques used to implement blockchains make their performance
significantly slower compared to relational databases.

— Research shows that blockchains are dower to process transactions due to
their security mechanisms. For example, Fabric and Quorum blockchains have a
peak throughput of 1500 tps, while some databases can reach 15000 tps. Thisis
also the case for other indicators that affect speed, such as the number of nodes
between which datais split, reproducibility, and others[10, 11]

[ Blockchain solutions are often deployed based on open-source licenses
and gain recognition for the attractive idea of decentralizing data. This makes
it possible to exploit the idea of open source to devel op new modern products
[11]. Databases, on the other hand, make it possible to exploit the developed
support infrastructure for the development of solutions, however they require
an initial contribution since they a product distributed with apaid license.

Conclusions

In general, blockchain solutions are a new trend for products that need to
store large amounts of data. In addition, they have a very high level of
anonymous access control. Another advantage is that they do not overwrite
the information, but always add net to it, which makes it possible to control
who has added to it and when, and that each entry in the blockchain should be
validated using specific mathematical and cryptographic algorithms. Also, the
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blockchainsare distributed over the network, which makestheir accessaways
available 24/365 (based on the blockchain mechanism).

Database solutions are evolving rapidly and nowadays allow everyone to
choose the right solution for any need. They are faster compared to
blockchains but are more centralized. Another important aspect is the
reliability of data storage. Data recovery in the event of data loss depends
heavily on theindividual datarecovery mechanismsrather than on the chosen
database implementation mechanism.
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Abstract. Modern globalization and urbanization actualize the issue of the
development of cities as comfortable and environmentally friendly centers of
life. The emergence and spread of smart cities was the answer to these
challenges. The practice of creating smart cities is increasingly spreading in
the countries of the world, their experience is diverse and interesting for
research. An important component of a smart city isthe policy of smart urban
planning.

Keywords: digitalization, urbanization, IKT, sustainable development,
green economy

Modern globalization is accompanied by the aggravation of urbanization
problems, the growth of the urban population and, in general, the number of
large cities and megacities. As an integral part of the development of society
and economy, the process of urbanization can have both positive and negative
consequences. On the one hand, cities provide more opportunities for
employment, education, and accessto cultural events. Cities can provide more
efficient infrastructure, such as transportation systems, hospitals, and other
services. On the other hand, the growth of urbanization can lead to problems
such as air, water and soil pollution, overloading of transport infrastructure
and provision of housing and other necessary services for the population. In
the long term, increased urbanization may lead to resource scarcity and
increased greenhouse gas emissions. All these circumstances actuaize the
issue of careful planning and management of cities in order to ensure their
sustainable and efficient development.

The answer to these challenges was the emergence of smart cities, which
were driven by innovations and new technologies that provide a comfortable
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life for the population and help preserve the environment. Smart cities are fast
becoming the new norm, and thus urban planning is evolving to accommodate
these innovative developments. To create efficient and effective smart cities,
urban planners must consider a number of factors, including transportation,
energy consumption, waste management, and more.

One of the key aspects of smart city planning isthe use of technology to create
amore sustainable and livable urban environment. For example, smart transport
systems can help reduce congestion and improve air quality, while smart energy
networks can help reduce energy consumption and promote the use of renewable
energy sources. Another important point when it comes to smart city planning is
the use of data andyticsfor decision making. By analyzing data from sensors and
other sources, city planners can gain indghts into how people move around the
city, which areas are prone to congestion, and other factors that can contribute to
more efficient and effective urban infrastructure. In general, the god of smart city
planning isto create amore connected, sustainable and livable urban environment
that meets the needs of residents, while aso promoting economic growth and
environmental sustainability. As technology develops, so will the field of urban
planning, and the posshilities for creating truly smart, innovative cities are
virtually limitless.

When assessing the success of the world's smart cities, many factors are
taken into account, the main ones being: management, mobility, technology,
security, people and environment. For example, the City-in-Motion-Index,
developed by the IESE Business School of the University of Navarra, takes
into account: Human capital; Socia cohesion; Economy; Public management;
Governance, which typicaly shows the effectiveness of state intervention;
The environment; Mobility and transportation; Urban planning; International
outreach; Technologies.

Urban planning, inturn, isclosely related to sustainability. Toimprovethe
livability of any territory, it isimportant to takeinto account local master plans
and the design of green areas and spaces for public use while also focusing on
smart growth. New urban planning methods should focus on creating
compact, well-connected cities with accessible public services. [1]

The qudlity of urban planning is measured using 8 groups of indicators.Bike
Advance (Whether or not acity hasabike sharing system); Buildings (The number
of completed buildings in a city; The count includes structures such as high-rises,
towers and low-rise buildings, but excludes other miscellaneous structures and
buildings of different statuses (under congtruction, proposed, etc.); Bicycle stations
(Bicycle gtation locationsin acity); Electric charging stations (Electric car charging
pointsin a city); Number of people per household (Average number of people per
household); Percentage of the urban population with adequate sanitation services
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(Percentage of the urban population that uses at least basc sanitation services-that
is, improved sanitation facilitiesthat are not shared with other househol ds); Artificial
intelligence (Al) projects (Whether or not a city has Al projects); High-rises
(Percentage of buildings classified as high-rises. A high-rise is a multi-floored
building of at least 12 soriesor 35 min height (115 feet)).

Table 1 shows the ranking of the TOP-10 smart cities of SIMI 2022, both
overall and by individua components — the headings Urban planning,
Mobility and Transportation, etc. The composition of advanced cities
according to the general index and according to individua ratings has certain
differences. At the same time, the composition of the leading citiesis obvious
— London, New Y ork, Tokyo, Paris, Singapore, etc. (Table 1):

It is important to note that not only capital cities can become the most
successful smart cities, but also any other cities that choose a smart
development strategy, implement the latest ICT, and create a people-centric
space. Smart cities are most often associated with advanced technology, but
smart cities are also characterized by prioritizing sustainability and protecting
the environment. One of the key aspects of asmart city isthe concept of "green
infrastructure” or "green economy". This can include things like green roofs,
urban gardens and parks that provide important benefits to both people and
the environment. For example, green infrastructure helps reduce the urban
heat island effect, improves air quality and provides important habitats for
wildlife.

Smart cities can use renewable energy sources such as solar and wind
power to reduce their dependence on fossil fuels, and they can implement
smart grids to manage energy use more efficiently. In addition, smart cities
can use data and analytics to optimize waste management and reduce water
consumption. Overal, the connection between smart cities and the natural
environment is critical. By prioritizing sustainability and protecting the
environment, smart cities can create healthier and more livable spaces.

88



April 20-21, 2023

Riga, the Republic of Latvia

e

U=

B T Wa eyl it g EOT| i, Hkeny | vageeg | oy Suadny T
L, Ll A oA iy il vroyuE | s g wORE n__u.h_lm:_____ o0 [
[L=] wl
FH g Menjora, Ly Lo ey LT Uy nnkn Fanl Frceming E
RV ET " B e N T [T [Ty (T LHME T [ETTEF] =10 ] wireowe | ¢
[ oy T
L LT A Y g T e | i UL | puprry | tnguey . B
iy n.:..__ﬂ.; poee | P, | eednEg nny §_.m_ﬂw_-.; mjfmys | wyog uip §
et s wxedrBur rdml | Imquepos | wipedos | mEinmy, E.EJ: v e [T, 80 ] oL E
A ] | wpd o | ey ;f._ﬂi,u sy |l ey | sy g | el | aney £
(L T W] AP Taqura T | oly| Lk [ oL vl | fow e |
WOTH] m._a.mﬂ_!_-._. ARE ”___ﬂﬂ..luu Hw ot 0 | ”.!_.W.ﬁu._._ L B I DT 1
Hisl ¥ ] | L ] [ oo k] | S U R
CrreRE VN Eesian abll TIFEY RSN ) R [ - wepy | wespn | M
A e iy
NE TS FEEE SR LT TR
| #¥1Ed

89



21st International scientific conference

References:
1. City-in-Motion-Index 2022 // https://media.iese.edu/research/pdfs/ST-
0633-E.pdf

Author
Iryna Kalenyuk, 13.09.1960 Ukraine
Current position: Doctor of Science
(Economics), Professor, Director of
Researching Ingtitute  of Economic
Development, Kyiv National Economic
University named Vadym Hetman, Kyiv,
Ukraine
University studiess Taras Shevchenko
National University of Kyiv
Scientific interest: economics of education,
globalisation
Publications: more 250 works
Experience: 42 years teaching and scientific
activity
Oleksandr Umanskyi, 12.05.1991 Ukraine
Current position: PhD student (International
economic relations), department of
international  economic, Kyiv  National
Economic University named Vadym Hetman,

Kyiv, Ukraine

University studies:  Central  European
University

Scientific interest: smart economics, urban
planing

Publications. 5 publications
Experience: 5 years of legal experience (of
which2 years of civil service)

90



Riga, the Republic of Latvia April 20-21, 2023

CURRENT ADVERTISING DEVELOPMENT TRENDS
IN UKRAINE

Arina Kalienichenko’, Viktoriia Riashchenko, Iryna Dernova
ISMA University of Applied Sciences, Latvia
*Corresponding author’s e-mail: arishkal40713@gmail.com

Abstract

The research analyzes the trends of the modern development of the
advertising market in Ukraine. The characteristic features of the advertising
market development and the main types of advertising as an important
economic category are revealed. The main advantages and disadvantages of
individual types of advertising are investigated and summarized, and their
popularity in Ukraine is highlighted. The peculiarities of advertising
development and its form are considered in detail, as well as the most
favorable types of advertising appeals and the reasons for such preferences
among consumers are identified.

Keywords: advertising, advertising market, advertising activity, media,
marketing.

Introduction

In the conditions of globalization of economic processes, the influence of
global trends on the development of domestic markets is taking place. This
applies to the advertising market, which is developing under the influence of
both the global market and internal factors such as economic, political, and
cultura factors.

Advertising transforms information into a tool that shapes consumer
needs, interests, tastes, and habits. It has a powerful impact on changing the
infformation space, distributing multimedia services, and publishing
businesses. At the present stage of the development of the advertising market

91



21st International scientific conference

in Ukraine, it isthe external environment that has the greatest influence on the
activities of advertising agencies, forcing them to restructure their business
and adapt to new conditions, while forming new development programs. Like
in many other countries, in Ukraine, more and more companies are directing
their advertising budgets to digital channels, such as social networks, search
engines, and mobile applications. However, It should be noted, that 2022 was
an exceptionally difficult year for the entire Ukraine, particularly in economic
terms. Many companies ceased to exist, many partially shut down, some
operated as during the wartime, while there were also those that actively
developed. The All-Ukrainian Advertising Coalition conducted a study and
found that in 2022, the advertising mediamarket fell by 63%. In general, direct
TV advertising in 2022 decreased by amost 80% and amounted to
59,267,337.85 euros, while sponsorship lost 87% and did not exceed
5,851,711.84 euros. [1].

Let's consider the main types of advertising in the media that are most
effective for promoting advertising messages in Ukraine. It is worth paying
attention to the distribution of advertising by itstypes, asthiswill allow usto
clearly understand which types of advertising are most popular. (Fig 1).
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Fig. 1. Distribution of advertising by means of dissemination. [1, 2].

In Ukraine, 40% of total advertising spending is alocated to online
advertising, with search engine advertising and social mediaadvertising being
the most popular forms. One of the most common and effective types of
advertising istelevision advertising, which ispresented to potential consumers
through images and sound. Among outdoor advertising, advertising billboards
and advertising on transport are the most prevalent. Outdoor advertising has a
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number of advantages compared to other types of advertising: long-term
contact with potential customers, voluminous and vivid images, a variety of
advertising media, and a low probability of placing ads next to competitors.
Disadvantages of this type of advertising include a low likelihood of finding
the target audience and significant costs for measuring the effectiveness of
placement. Additionally, outdoor advertising can be damaged by negative
weather conditions, and legidative restrictions significantly limit the ability
to create such ads.

Print advertising, including newspapers and magazines, is a special type
of advertising that is widely distributed in al print media. One of the
disadvantages is the lack of contact with customers who do not wish to view
the advertising block. The prevalence of radio advertising is only 4%,
although its advantages include wide coverage, frequency, live
communication, and low advertising rates.

According to the Ukrainian Association of Media Business (UAMB), with
the beginning of full-scale military operations on the territory of Ukraine, the
press advertising market fell to 0. Starting in May, advertisers began to
cautioudly return, and by the summer, placement volumes reached 25-30% of
the 2021 levels. [1]

In the modern stage of development of information technologies,
advertising on the Internet is gaining significant popularity. Influencer
marketing is becoming increasingly popular in Ukraine, especially on social
media platforms such as Instagram and TikTok. Brands collaborate with
influential people on social media to promote their products and services,
engaging their followers and influence. Video advertising is also growing in
Ukraine, where more brands are using video to promote their products and
services. Video advertising on social media and streaming platforms has
become more popular due to their high level of engagement and ability to
effectively convey messages.

The most favorable types of advertising appeals anong consumers may
vary depending on severa factors, including the target audience, the product
or service being advertised, and the context of the advertisement. [3].

However, there are severa types of advertising appeals that have proven
to be effective:

1. Emotional appeals. advertising that evokes strong emotions such as
happiness, sadness, or fear.

2. Humor: humorous advertising can be very effective in capturing
consumers' attention and leaving a lasting impression.

3. Social proof: advertising that emphasizes the popularity or widespread
use of aproduct can be particularly effectivein persuading consumersto make
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apurchase. Thistype of appeal isbased on theideathat people are more likely
to adopt behavior that is considered popular or widely accepted.

4. Celebrity endorsements can be effective in creating positive
associations with a product or service.

5. Vaue proposition: advertisements that focus on the value or benefits of
aproduct. Thistype of appeal highlightstangible benefits such as cost savings,
convenience, or productivity.

Overadl, the most favorabl e types of advertising appeals among consumers
are those that are able to connect with them on an emotional or personal level,
as well as provide a clear and compelling reason to take action. Effective
advertising is capable of dliciting a sense of urgency or desire among
consumers, as well as providing a solution to a problem or need.

Overview

This paper discusses the advantages, disadvantages, and conclusions on
the following topics:

— Main types of advertising;

— Trends in the modern development of the advertising market in
Ukraine;

— Specific types of advertising;

— Types of advertising appeals..

Decision

Therefore, having considered the types of advertising appeals, it can be
noted that advertising should correspond to the culture and peculiarities of the
mentality of the chosen target audience. Significant importance is also given
to the price differences of various media. Advertising is evolving, the number
of adsisincreasing, and their quality isimproving. Every step of technological
progress inevitably affects the means and types of advertising. Special
attention should be paid to advertising on the Internet. Advertising on the
Internet is a process that is easy to control because there is the possibility of
making corrections even during advertising events. One of the most
significant features of such advertising is the ability to analyze the effect of
the advertising campaign in real-time.

Conclusion

All in all, advertising activity in Ukraine is rapidly developing in parallel
with the use of advanced innovative technologies. Advertising and marketing
play an important role in the economy and business landscape of Ukraine.
Promoting products and services: advertising and marketing are crucial for
businesses to promote their products and services to potential customers. By
using various channels such as television, radio, print media, digital media,
and outdoor advertising, companies can reach a wide audience and increase
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brand awareness. It isimportant to note that the Ukrainian nation has a unique
mentality formed by instability and wars. Therefore, the first thing that
advertising should provide to consumers is comfort and confidence that the
product they choose will only bring them benefits.
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Abstract

After February 24, the life of Ukrainiansfinally and irrevocably changed.
The Ukrainian state and economy has changed its vector. After the victory of
Ukraine, the cities will need a long and large-scale restoration. Most of the
infrastructure is damaged or completely destroyed, so the areas affected by
the fighting will turn into a large construction site. And the construction
business will come to the forefront and become one of the priority areas for

95



21st International scientific conference

the development of the Ukrainian economy. The aim of the work is to study
the feasibility of introducing modern trends in the development of the
construction business.At the heart of this study, the object is new technologies
in the construction business. The subject of the work is modern technologies
of the construction business.In this work, the following methods are used: the
deductive method and the method of analysis.

Keywords: construction industry, modern technologies

Introduction

The construction industry of any country isakind of indicator of thelevel
of development of its economy, since it determines the state of many spheres
of activity, for which it acts asamaterial base, creating the necessary material
and technical prerequisites and providing construction, repair and
reconstruction of industrial and nonindustrial facilities.

Congtruction technology is becoming increasingly safety-oriented.
Wearable devices integrated into special work boots connect to Wi-Fi and
warn of human fal hazards, robots transport heavy or hazardous materials
instead of humans, or build scaffolding, laying bricks.

The construction industry is often criticised for being overly conservative,
standardised and bureaucratic in its paperwork. However, the latest
construction technology is not easy to implement because the main
requirements for facilities are safety, i.e. each technology must be normative,
standardised and self-sustainable: the final cost of its development must be
adequate and the effectiveness in reducing costs in the future must be
substantial, plus, prolonged in time. Any construction technology requires
proper design and a whole range of work by the project team, quality control
aswell as staff training.

An important component of the construction complex are also subjects of
the investment sphere, namely, investors of al forms of ownership,
investment banks, insurance organizations specializing in construction risk
insurance, intermediary and engineering organizations that provide services
to participants of construction legal relations[1, p. 531].

Theaim of thework isto study thefeasibility of introducing modern trends
in the development of the construction business.At the heart of this study, the
object is new technologies in the construction business.The subject of the
work is modern technologies of the construction business.In this work, the
following methods are used: the deductive method and the method of analysis.

The studied issues in construction allow usto highlight the trends that are
driving the transition to modern construction technologies, such as:
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1. Cloud services and mobile technology

The operation of the BIM model involves the inclusion of cloud services
for the exchange of data, real-time information. There can be a wide variety
of segmented information and tools in the clouds, from tools for architectsto
project management systems that are available to anyone involved in the
project at any time from a mobile device — the effects of collaboration are
enhanced [3].

2. Artificial intelligence

Artificia Intelligence (Al) is the 'behaviour' of a machine, a technology
that mimics human cognitive functions: problem and problem solving, image
recognition, object recognition and learning. There is a specia field of Al,
machine learning, which is based on the collection of statistical data from
which inferences and conclusions are drawn.

3.Virtual and augmented reality as building technology

Among the new technologies in architecture and construction, virtual
reality (VR) standsout. It createsa 'real’ world in adigital environment, using
photos, renderings and 360° video. The technology's capabilities enable
navigation in a redigtic digital environment, where it is aso possible to
interact with objects in real time. Augmented reality is already individual
digital elements superimposed on the real environment, which complete the
final conceived model [3].

4. 3D modelling

This construction technology has long been in the service of the
construction industry, but only in recent years has it gained real scale in
widespread use.

The concrete 3D printing market in the construction industry [2] is
predicted to grow to $58 million by 2024.

This is stimulated by the increased demand for such printing in
construction: the high productivity and ease of creating structures of varying
complexity. Obtaining finished building blocks (walls, dlabs) or other
componentsdirectly at the construction site reduces not only production costs,
but also logistics and personnel costs. Thanks to extrusion technology in 3d
modelling it is now possible to create elements from different materials —
concrete, geopolymer, cement, gypsum and clay [3].

Overview

The following issues are addressed in this paper:
e Popular modern technology in the construction business
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Decision

Modern technology is not yet particularly developed in Ukraine, so | think
a gradua introduction would be appropriate. As it will save time, costs and
improve the quality of construction in general.

Conclusion

Itisclear that large-scal e digitalisation and adoption of modern technol ogy
in the construction industry will progress— amarket demand where efficiency
and reducing time as well as cost becomes a priority. Therefore, construction
is becoming smart not only in computer-aided design, but aso in the actual
process of creating the object, using robots, 3d printing, sensors, smart
materials and technologies. And of course, new technologies will have an
impact on the profits of the construction business, as they aim to optimise and
make al phases of a project efficient, from engineering surveying through to
operation.
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Abstract

There have been significant developments in computer graphics over the
past few decades, and advances in hardware and software have led to
increasingly realistic and compelling visual experiences. Central to this
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evolution is the development of graphical accelerators (GPUs), a special
hardware designed to accelerate the complex calculations needed to render
high-quality graphics. In this paper we will look at the history of graphic chip
architecture from the early 1980s to the present day. We look at some key
trends and innovationsin this area, including the development of real -time ray
tracing, the use of graphics processors for artificial intelligence and machine
learning, and the growing emphasison energy efficiency. Wewill also explore
some of the challenges and opportunities that lie ahead in graphics chip
architecture, including the potential impact of new technologies such as
guantum computing and the growing demand for graphics processors in
highly specialized applications, such as healthcare and augmented reality. In
the fina analysis, our aim is to provide a comprehensive overview of this
critical area of computing and to give an idea of where it might lead in the
coming years.

Introduction

The history of graphics hardware dates back to the early days of computer
graphics in the 1960s and 70s, when researchers were first developing
techniques for creating and displaying images on computer screens. In those
days, computer graphics were limited to simple line drawings and wireframe
models, and processing was done entirely by the computer's central processing
unit (CPU). However, as computers became more powerful and the demand
for more redlistic graphics grew, researchers began exploring the idea of
dedicated graphics hardware. The first commercial graphics processing unit
(GPU) was the NEC pPD7220, released in 1982. This chip was designed to
handle simple 2D graphics, such as those used in computer-aided design
(CAD) and desktop publishing applications. Over the next decade, as personal
computers became more popular and graphics software became more
sophisticated, the demand for more powerful graphics hardware grew. This
led to the development of new graphics standards, such as VGA and SVGA,
and the introduction of more powerful GPUs from companieslike ATI, 3dfx,
and NVIDIA [1]

The current state of graphic chip architectures is characterized by a few
key trends.

e One of the most significant is the increasing focus on rea-time ray
tracing, a technique for simulating the behavior of light in a virtual
environment. Ray tracing is computationaly intensive, and until recently it
was too slow to be used in real-time applications like video games. However,
with the introduction of hardware-accelerated ray tracing in NVIDIA's RTX
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series of GPUs, it has become possible to achieve real-time ray tracing in
certain applications.

e Another trend in the field is the growing importance of artificial
intelligence (Al) and machine learning (ML) techniques. GPUs are
particularly well-suited to the kinds of calculations required for Al and ML,
and as a result they have become a popular choice for researchers and
developers working in these fields.

e Findly, there is a growing focus on energy efficiency in graphics
hardware. GPUs are notoriously power-hungry, and as the demand for more
powerful graphics hardware has grown, so too has the demand for energy-
efficient solutions. This has led to the development of new technologies like
NVIDIA'sMax-Q, which aimsto deliver high-performance graphicsinamore
energy-efficient package.[1]

Overview

The following issues are analysed and discussed in this work:

e Finding answers to the problems of making production cheaper and
how to do it.

e Examplesfrom the experience of different companiesthat are involved
in the development of a GPU and technol ogies that have been used to address
the problem of excess energy consumption.

Decision

Reducing the cost of production of graphic chips while maintaining high
performance and quality is a major goal for manufacturers in the industry.
While it is certainly challenging, there are several ways in which it may be
possible to achieve this.

e One approach isto invest in research and development to improve the
efficiency of chip design and manufacturing processes. This may include the
use of new materials, new production methods or new design techniques that
alow more efficient use of resources. For example, the use of advanced
lithography techniques, such as extreme ultraviolet lithography, can ensure
more accurate and efficient chip production, which can help reduce costs.

e Another approach is to exploit economies of scale by producing chips
inlarge quantities. Thiscan help spread the fixed costs of chip production over
a larger number of units, which can help reduce unit costs. In addition, by
producing large quantities of the chip, manufacturers can make better deals
with suppliers of raw materials and other resources.

e Imagination Technologies, for example, use various technologies and
techniques to reduce the cost of making graphics chips. The key approach is
to focus on improving the GPU design. This may include optimizing the GPU
architecture to minimize the number of transistors needed, which may help
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reduce the overall cost of production. For example, PowerVR Series8XE
processors have an ultra-compact architecture designed to minimize energy
consumption and maximize performance per square millimeter of silicon.[2]

e Another approach that |magination Technol ogies usesto reduce the cost
of manufacturing graphics chips is to leverage advanced manufacturing
techniques. For example, the company has been working on developing
graphics chips using a process known as "chiplet" technology. This involves
breaking the GPU down into smaller, more manageable pieces, which can be
produced using more cost-effective manufacturing techniques. The resulting
chiplets can then be combined to create a high-performance GPU that is also
cost-effective to produce.[ 3]

Let'stake Apple Silicon as an example and touch on the CPU a bit

e First, Apple’s custom-designed ARM processors are built using a
smaller process that alows for increased transistor density and energy
efficiency. This means that processors are able to achieve high performance,
consuming less power than previous generations.

e Second, Apple’s hardware development team optimized the integrated
graphics processor (GPU) to work seamlessy with the ARM processor. They
used a common memory architecture that allows efficient data transmission
between the CPU and the GPU, reducing the need for datatransmission viaa
dow and energy-intensive bus. In addition, they optimized the graphics
processor to effectively work with the Apple Metal graphics API, which
allowsdevelopersto takefull advantage of the hardware accel eration provided
by the graphics processor.

e Third, Apple’s software development team worked to optimize the
operating system and applications to work effectively on an ARM -based
architecture. They used a binary trandation technique that automatically
translated code compiled for the Intel x86 architecture into code that could run
on the ARM architecture without compromising performance.

e Finally, Apple’s use of proprietary technologies, such as the Neural
Engine, helped to optimize CPU performance even further, consuming less
power. The neural engine is a specialized processor that accelerates machine
learning tasks, allowing the processor to perform these tasks more efficiently
and with less power consumption than if they were performed by a processor
or graphics processor.

Overdl, Apple's ability to switch to ARM processors and maintain high-
performance integrated graphics with low power consumption was a result of
acombination of efficient hardware design, software optimization, and use of
proprietary technology. By optimizing every aspect of the hardware and
software stack, Apple was able to achieve a significant increase in
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performance while consuming less power, making their latest devices more
efficient and longer-lasting.[3]

Conclusion

Manufacturers are trying to make their technology better, take the same
jump performance NVIDIA RTX 30 series compared to the 20 series and
similar 40 series with the 30 series. Manufacturers with each generation make
more reasonabl e steps to increase the power of video cards, but which are not
energy efficient. | believe that in the next 10 years, the world will see video
graphics that are more productive than today, with less power consumption
and less compact design.
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Abstract

Therelevance of thisstudy liesin the timely detection of subtle signalsthat
cause loss of stability in the future. Confirmation of their authenticity, carried
out on the basis of specially developed tools, alows the organization to avoid
downtime in activities. Adaptation of controlsto the constant influence of the
external environment as part of a unified diagnostic system makes it possible
to suppress the prerequisites for the introduction of ineffective proposals.

Keywords: specifications. effectiveness, technology, choice, value,
elements, contribution

Introduction

The analysis of the consequences is commensurate with the amount of
savings obtained by preventing unreasonable losses, which isthe basis for the
formation of motivation fund for long-term development. When confirming
that the organization isin an inoperable state, actions are developed to restore
the lost stability. The weakened reaction of the impact on the challenges of
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the external environment, due to the habits of being guided by standard
decision-making schemes, contradicts the search for effective proposals
aimed at improving the process. Traditional methods of accepting changes
reduce the effectiveness of the activity. Standard reports on the state of the
organization do not meet the requirements for improving overall performance.
The selective nature of the assessment conducted by various departments of
the enterprise on the basis of various business information causes uncertainty
in the selection of proposals for process improvement. In this regard, the
problem of this study is expressed by the following wording: "It isimpossible
to ensure effective change in the organization in the absence of unique means
of assessing the working state”.

Main Part

Based on the identified problem, the object of this study is a control tool
developed at the level of standard. Compliance with provisions of the
standard, aimed at identifying genuine buckling signals, is used to reconcile
external improvements and internal improvements.

This coordination is based on the hypothesis, which boils down to the fact
that at a certain life cycle of an organization, unique means of assessing the
working state of an enterprise are needed.

The subject of a full-scale assessment is focused on the decision-making
methodology, on the basis of which conclusions are drawn about the states of
the process, includes elements of training of personnel involved in the
implementation of the new version of the system

The purpose of the study is focused on development of procedure that
ensures the search for reasonable ways to improve the organization in terms
of preventing unauthorized hacking of the management system.

In accordance with the goal, the following tasks were set:

— formulate the rules for the use of unique means of effective evaluation
of thce enterprise;

— develop a procedure for a full-scale assessment of the enterprise's
performance, carried out throughout the entire life cycle of its existence;

— test the procedure on the basis of an existing enterprise.

— determine the effectiveness of the developed procedure in the context
of current changes.

Taking into account the tasks put forward, a set of recommendations has
been developed on the use of effective management mechanisms in each
specific case. Changes carried out at the level of management tools improve
the quality of reliable diagnoses, and accumulate experience in getting the
enterprise out of an unstable state.

Results

As aresult, the increase in value reaches up to 200% [2]. Such growth is
possibleif the contribution The practical value of the study liesin the fact that
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thefull scale of the assessment is achieved through threeimportant transitions:
from the rules to the points of application, from the points to the principles of
reproduction of anomalies, from the principles to the provisions of standard.
Based on the standard, step-by-step detailing of the state of the organization
iscarried out. Asaresult, not only objective conclusions about the state of the
organization are formed, but also specific recommendations are developed to
restore the loss of value, taking into account the localization of placesthat |ead
to loss of efficiency.

The scientific novelty of the study lies in the development of a
comprehensive document containing instructions to the expert on the impact
aimed at improving performance by eliminating the shortcomings of origina
version in thereal management system. The presence of the standard makes it
possible to obtain a reasonable conclusion about the performance of the
organization through a combination of cost indicators configured to comply
with conditionally specified standards and dimensionlessindicators of process
reproducibility belonging to the group of objectively specified standards. This
combination allows you to unleash the growth potential of the organization in
a new environment due to the synchronization of performance standards and
efficiency measures. As a result, the organization is protected from making
ineffective changes that cause loss of efficiency.

BPO FUNCTIONS OF PERFORMANCE TECHNOLOGY

DinaKelsina
Latvia, ISMA,
e-pass. d.kelsna@gmail.lv

Abstruct

The present research is devoted to the decrease in time of the organization
presencein an unstable condition. Such reduction is connected with the timely
restoration of the depreciated resources of the enterprise. Their detection is
carried out by using the tools to measure the actual value of the enterprise.
During measurement, the mechanisms which cause inconsistency of the
purpose, including tools of performance efficiency variation, are revealed.

Keywords: evaluation, value, imperfection, depreciation, recovery,
potential, growth.
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Introduction

The prolonged presence of the organization in the conditions of stable
functioning formsinvariable, generally accepted, norms of the key parameters of
evaluation. At the same time, issued diagnoses in situations of ingtability form
conclusions about the normal state. Unreliable decisions not only cause aloss of
vigilance, but aso contradict the rules for establishing norms that satisfy the
established and consumed needs throughout the organization'slife cycle.

The resulting inconsistency requires special support for a system of
variable standards. Such asystem is developed taking into account reasonable
algorithms for setting the ranges of diagnostic parameters established for a
particular stage of activity of aparticular enterprise. Unique diagnostic models
are used asinitial algorithms, including setting financial leverage and growth
potential, controlling the ratio of tangible and intangible assets, confirming
the discount rate and capitalized profit. Generalization of the above is
expressed in the present formul ation of the problem: "It isimpossibleto ensure
the measurement of performance in the absence of newly developed
diagnostic tools of interrelated parameters”..

Problem statements

Management of the enterprise, interested in ensuring itsviability, isforced
to go beyond the traditionally used means BPO type It is about creating a
separate set of tools, based on which the decision about the state of the
enterprise, functioning at all stages of the organization, as well as under the
influence of cruising circumstances. The separation of the object required the
preservation of resources to enable the function of managing their changes,
according to the established rules of their operation. Such afunction is aimed
at localizing the places of disturbances in the sustainable functioning of the
organization. If this does not happen, then we are taking about the
imperfection of the diagnostic tools used. The results of the study show that
the causes of imperfection is the use of typical assessment tools, which
implement BPO diagnostic function.

The initial goal was to develop a procedure that ensures the identification
of imperfections in the diagnostic tools. Their elimination makes it possible
to give afull assessment

According to the formulated research goal, four objectives were set: In
accordance with the goal, the following main objectives were formulated:

— to carry out a current anaysis of the diagnostic tools used, not adapted
to the new conditions. Such tools belong to the class of so-called "worn-out
resources of the organization";

— to choose the best scenario for improvement of diagnostics system,

— to realize the medium-term scenario of development of the enterprise,
adjusted to the measurement of the actual value;
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— towork out instructions of perspective development of the organization
in the conditions of confirmation of its growth potential

To solve the prablems it is necessary to coordinate the requirements of
diagnostics focused on the achievement of the strategic goal and solutions
aimed at the implementation of the growth potential of the organization in a
new environment.

Resultsand Conclusions

The perfection of the diagnostic toolkit allowsto find the levers of growth
of the enterprise. Management has key factors at its disposal, on the basis of
which long-term development scenarios are developed. Their acceptance is
confirmed by the results of the comparison of the actual value with the
potential value At the same time the conditions of tuning of comparison tools
to the new parameters of assessment are fulfilled.

Adjustment of BPO diagnostic functions to the needs of a particular
enterprise. It is about the timely restoration of worn-out resources of the
organization. In the course of recovery there is an effective adaptation of the
organization to the new circumstances of large-scale nature.

PROSPECTSFOR THE DEVELOPMENT OF LATVIA
ASPART OF THE BALTIC-BLACK SEA UNION

KasparsKikste,
Postgraduate student ISVIA University of Applied Sciences, (Riga, Latvia)
kaspars.kikste@gmail.com

Abstract

The creation and development of the Baltic-Black Sea Union is due to
many prerequisites. Such an alliance can become a power ful military-political
and economic association, forming an axis from the north from the Baltic Sea
to the south — the Black Sea. In such an alliance, development prospects open
up for each country, taking into account the leading trends of the modern
century. Latvia can get additional sources of growth as part of this union by
developing its ICT sector, transit potential, etc.

Key words: alliance, Baltic Sea — Black Sea union, information and
communication technologies — ICT, export, military products.

Jel codes: F52; H56
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The formation of the Baltic-Black Sea Union is due to historical,
geographical, economic and political prerequisites. And the direct invasion of
the Russian Federation into Ukraine confirmed the need to form asingle shield
of protection in the new system of world order. Thisisespecially truefor small
countries that are not able to defend themselves or form an effective defense
system on their own. Historical background testifies to the significant
potential of the formation of the Baltic-Black Sea Union, which would
combine the potential of several countries.

All participating countries can work within the framework of a customs
union (such as the one created between the Baltic countries), this contributes
to an increase in trade volumes and an increase in the efficiency of economic
activity. Estonia is one of the most developed countries in the region and
specializes in agricultural products, engineering, shipping and transportation.
Latvia exports. electricd machinery and equipment, machinery and
mechanisms, lumber, pharmaceutical products, iron and steel products, round
timber, knitwear and textiles, non-ferrous metals and their products, etc.
Lithuania has a fairly high rate of development and a fairly developed
industrial base, creates conditions for the all-round dissemination of ICT
(information and communication technologies), including in the financia
sector. Poland is the second largest country in this group of countries, and at
the same time the most developed. Poland has large reserves of minerals, a
powerful industrial base, and highly developed agriculture. Ukraine has the
largest territory in this union; at the end of 2022, the economic base has been
largely destroyed not only in the eastern regions, but throughout the country.
Nevertheless, one can speak of Ukraine as a country with agreat potential for
economic development and cooperation within the framework of the BBS.

BBS can become a very powerful economic creation, since it will unite
both resource-rich countries and fairly developed countries that have formed
their specialization in the new conditions of the digital economy. Of particular
importance in the context of economic prerequisites is the transport factor —
the formation of a through transport corridor between the Black and Baltic
Seas. Moreover, this corridor can be provided by almost all types of modern
transport: road, rail, pipeline, river. The implementation of this project will
certainly increase traffic flows and reduce the time of transportation of various
goods and passengers from the eastern regions to Europe. In general, the task
of ensuring military security has not only a military aspect, but also involves
a whole range of interrelated tools. The strengthening of the military sector,
the military economy cannot take place independently of the state and growth
of the entire national economy.
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s practice shows, modern warfare implies not so much a huge military
potential of its own, but rather opportunities for cooperation and the
availability of advanced technologies that can be used for military purposes,
such as drones, artillery technology, etc. The electronics and electrical
engineering industry in Latvia is strategically export-oriented, where about
90% of manufactured products are sent (a large share of exports and a large
number of export markets testify to the competitiveness of the industry at the
international level). The main export markets of the industry are the EU
countries. The ICT sector provides up to 4% of the country's GDP, is rapidly
developing and growing both in terms of the number of companies and the
number of employees. The main sub-sectors of the ICT sector are the
development of software, mobile applications, home pages and payment card
systems, the provision of localization services, hosting and data centers, and
e-commerce. Analyticsindicate that such potential can be used to produce the
latest types of wesapons or parts of them. UAVs and electronic warfare
equipment are defined as key in this matter.

A strong aspect of the Latvian economy can be considered the presence of
atransit potential. For a long time, Latvia has used all the advantages of its
position as a bridge between East and West in the movement of various goods
(bulk, building materials, forest products, €etc.), energy resources (oil, gas),
finance, labor. However, recently there has been a policy to change this
position. Emphasis is placed on the fact that Latvia should not become a
bridge between East and West, but a part of developed Europe. The banking
system was updated and cleansed, which resulted in an outflow of funds from
non-residents from the post-Soviet countries.

In our opinion, the loss of transit potential is more politically motivated
than a real economic conditionality. From time immemorial, countries have
always had competitive advantages associated with a favorable geographical
position and access to the sea. Another question is that the formation of such
atransit corridor should be clearly taking into account the national interests of
Latvia, ensuring its economic, energy and military security.

High-tech products are produced in Latvia — electrical engineering,
computer components, wireless communication devices, construction
equipment, electric motors, unmanned aeria vehicles — drones, 3D printers,
etc. More than 5480 people are employed in the industry (2018), Electronic
and electrical industry is one of the largest employers of technically and
scientifically trained peoplein Latvia (Latvijas preéu..., 2021).

The most important Latvian exports in 2021 were timber, wood products
and charcoal; electrical appliances and electrical equipment; mechanisms and
mechanical devices. Wood, wood products and charcoal were mainly exported
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to the UK (21.7%), Estonia (13.5%) and Sweden (9.3%), electrical appliances
and electrical equipment — to Lithuania (23.3%), Estonia (10.2%) and RF
(9.5%), mechanisms and mechanical devices — to Lithuania (19%), RF
(18.7%) and Estonia (13.6%) (Latvijas precu..., 2021).

The electronics and electrical engineering industry in Latvia is
strategically export-oriented, where about 90% of manufactured products are
sent (alarge share of exports and a large number of export markets testify to
the competitiveness of theindustry at theinternational level). The main export
markets of the industry are the EU countries. The ICT sector provides up to
4% of the country's GDP, is rapidly developing and growing both in terms of
the number of companies and the number of employees. The main sub-sectors
of the ICT sector are the development of software, mobile applications, home
pages and payment card systems, the provision of localization services,
hosting and data centers, and e-commerce.

In 2018, more than 6,800 companies were active in the sector. 111
companies in the sector are equipment manufacturers. The number of people
employed in the industry exceeded 36,000 people. The turnover of the sector
in 2018 reached 3.8 billion euros. The main export partnersin thefield of ICT
services are Sweden, Ireland, the USA and Italy. Thelargest companies. Tieto
Latvia— (a branch of a Finnish company that has reached a turnover of 44.4
million euros and employs 770 employees in Latvia to develop solutions for
processing payment cards, Bl applications, DMS, and other IT solutions);
Accenture Latvia branch; DPA; Exigen Services; Tilde; Idea Port Riga;
CTCO; Evolution Latvia; X Infotech; Mikrotokls u mp.

In 2019, the total turnover of Latvian companiesin the ICT sector reached
2.02 billion euros, thetotal profit of the sector — 271.81 million euros. In total,
31 thousand employees worked in companies operating in the field of
telecommunications, computer programming and information services,
Lursoft reports. Lursoft data shows that 7129 companies are registered in the
ICT sector, most of which or 64.13% are related to computer programming,
28.05% are related to information services, and the remaining 7.82% work in
the telecommunications sector. More than half, that is, 64.30% of companies
operating in the ICT sector, are registered in Riga, another 18.77% — in the
Riga region, while in other regions the distribution is similar (Lursoft...,
2020). It should be noted that Latvian ICT companies are not only successful
in attracting foreign investment, but are also one of the largest export sectors
in the country. According to LIKTA, exports of ICT products amounted to
€1.1 billion in 2019, with another €779 million generated by exports of ICT
services. ICT enterprises rank third among the exporting industries in Latvia
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The ICT sector has not only agreat export potential, but also a significant
potential in the context of the development of the military economy in order
to strengthen national security. Modern types of wesgpons require the
mandatory availability of equipment with electronics. guidance systems,
unmanned aeria vehicles (UAVS), etc. In our opinion, Latvia has all the
prerequisites for the production of such products. Of course, such production
can be established not only through the efforts of national firms, but also asa
joint production with the subjects of other BBS countries. Increasing efforts
to actively develop such tools and create conditions for their production can
become an important impetus for the country's economic growth.

All BBS countries have a tendency to increase spending on basic
equipment and scientific research that is aimed at this equipment, that is,
developmentsin the field of weapons. Countries are actively developing new
technologies in the field of weapons, for example, artificia intelligence,
autonomous control systems, Big Data, biotechnology, quantum technologies,
helping the armed forces become more efficient, sustainable, offering
opportunities to use commercia civilian innovations to meet military goals,
aswell as for goods dual purpose (The Secretary..., 2021).

Accordingly, the development of artificial intelligence technologies, chips
and technologies, analytics, machine learning and intelligence technologiesis
required. Thisrequiresthe formation of atriune concern within the framework
of relations between the state, private business and science, within the
framework of cooperation for the introduction of breakthrough technologies,
with the assistance and cooperation with international organizations,
including the European Union and the UN.

In modern conditions, the armies of al countries of the world must be
ready for military operations, taking into account the realities of the new world
order. The armies of large countries have sufficient (or at least large) military
potential, however, as practice shows, awar of anew level (primarily of high
quality) determinesthe need to develop new technological equipment that can
provide an advantage (or at least parity). In addition, military conflictslead to
a drop in economic activity, a rupture of economic and political ties. In this
situation, joint cooperation is promising for many countries, which can not
only contribute to common projects, revitalize the economy, but also becomes
an important tool for strengthening collective security.
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Abstract

This paper presents a literature review to verify how the relation between
higher education and the sustainable development goals has been established
and how the higher education institution (Klaipédos valstybiné kolegija)
integrated sustainable development goalsinto its daily activities.

Keywords: sustainable development, sustainable development goals

Introduction

Higher Education Institutions (HEIS) are on a unique position to be at the
forefront of the Sustainable Development Goals (SDGs) promation and serve
as abenchmark for other sectors of the economy. HEIs can also contribute to
thediscussionsonthe SDGsin society at large. Sincethe United Nations (UN)
approved the Agenda 2030 for Sustainable Development in 2015, HEIs have
increasingly demonstrated their commitment by supporting severa initiatives.
Although a great deal of progress has been made, there is still a lack of
integrative approaches to truly implement Sustainable Development Goals
(SDGs) in higher education [1], [2].

This paper presents a practical case that illustrates how to design and
articulate SDGs within an institutional setting adopting a holistic approach. It
is based on empirica inquiry into global and holistic sustainable
transformation and a real experience to move towards a verifiable and
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pragmatic contribution to sustainability from the position of Klaipédos
valstybiné kolegija.

Overview

The United Nations’ Transforming Our World: The 2030 Agenda for
Sustainable Development is one of the most ambitious and important global
agreements in recent history. The agenda, with the 17 Sustainable
Development Goals (SDGs) at its core, isaguide to tackling the world’s most
pressing challenges — including ending poverty and bringing economic
prosperity, social inclusion, environmental sustainability and peace and good
governance to all countries and all people by 2030. The SDGs cover awide
range of complex social, economic, and environmental challenges and
addressing them will require transformationsin how societies and economies
function and how we interact with our planet.

Universities, with their broad remit around the creation and dissemination
of knowledge and their unique position within society, have a critical role to
play in the achievement of the SDGs. Arguably none of the SDGs will be
achieved without this sector.

Engaging with the SDGs will also greatly benefit universities by helping
them demonstrate university impact, capture demand for SDG-related
education, build new partnerships, access new funding streams, and define a
university that is responsible and globally aware [2].

The cases for university engagement in the SDGs are two types/ways.

1) Why the SDGs need universities: Provide knowledge, innovations and
solutions to the SDGs; Create current and future SDG implementers;
Demonstrate how to support, adopt and implement SDGs in governance,
operations and culture; Develop cross-sectoral |eadership to guide the SDG
response.

2) Why universities need the SDGs: Create increased demand for SDG
related education; Provide a comprehensive and globally accepted definition
of a responsible university; Offer a framework for demonstrating impact;
Create new funding streams; Support collaboration with new external and
interna partners.

While learning and teaching, research, organizationa governance and
operations, and external leadership are often approached separately, in redity they
are closaly interlinked. The SDGs present great opportunities for creating,
strengthening and communicating links between these areas[1], [2], [3].

What encouraged Klaipédos valstybiné kolegija HEI (KVK) integrate the
SDGsinto its activities?
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Three years ago, the representatives of the higher school management
visited an international week organized by Vives University of Applied
Sciences in Belgium. At this event, alot of attention was paid to the practical
implementation of the SDGs goals. The representatives of KVK had the
opportunity to participate in various meetings and events, during which
colleagues encouraged and inspired the representatives of KVK to take
initiativein KVK.

Overview of the step-by-step SDGs integration process in Klaipédos
valstybiné kolegija.

Stage 1. Recognition: Identifying and acknowledging what a university
is already doing to contribute to the SDGs can provide a powerful narrative
about impact and a strong impetus for further action.

Sep 1. Mapping helped to find out what KVK is already doing to support
and contribute to the SDGs across all areas or within specific areas of the
university and was a great starting point for discovering possibilities for
deeper engagement.

KVK mapped the activities that were aready contributing towards
sustainable development (based on reports) and what were planning to do
(based on strategies and plans) in order to answer to the question “What is
KVK situation?”.

Mapping specific efforts of the community (students, teaching staff,
researchers and technical and administrative staff) regarding the SDGs
allowed to establish the KVK starting point and draw up a route towards a
verifiable and pragmatic contribution to the SDGs and the 2030 Agenda

Stage 2. Opportunistic alignment: Different areas across the HEI
recoghise the usefulness and importance of the SDGs framework and find
opportunities to use it to frame or drive discrete activities and programs,
without an overall strategy.

Sage 2. Sep 2. Building capacity and ownership of the SDGs required
from us understanding the current knowledge of and commitment to the SDGs
across research, learning, teaching, operations, governance and culture.

Reaching this understanding was included a stock-taking of the
information gathered in Step 1. This indicated where existing knowledge gaps
lie and how we might advocate for the importance of the SDGs to the work
and life of the university.

Sage 2. Sep 3. Identify priorities, opportunities and gaps. Step 3 alowed
us to build on the commitment to the SDGs established in Step 2 and begin to
progress and integrate the SDGs at KVK. This Step was a central to setting
whole-of -university intentions and commitments to the SDGs.
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Key to the completion of this step was setting a realistic and incremental
foundation for any actionsthat the university takesto integrate its commitment
to the SDGs. Step 3 involves bringing together key stakeholders — students,
staff, community members— to arrive at acommon determination of priorities
for action on the

SDGs and to identify opportunities for working cohesively and
collectively on achieving the SDGs.

Sage 2. Sep 3. Identify priorities, opportunities and gaps. Not al the SDGs
affect HEI activity in the same manner, nor can the HEI make the same
contribution to them all. It istrue, it must be said, that the internal link between
the goals is a close one, that one goa must lead to another and that these
connections must help to perceive the complexity of the problems and the
transdisciplinary nature and independence of their solutions. However, KVK
considered that it was necessary to draw up a roadmap and to select the “key”
SDGsfor the KVK. KVK sdected 7 of the 17 SDGs. 3, 4, 9, 10, 11, 12,and 17.

Stage 3. Organising principle: The ongoing and far reaching impact will
come if the SDGs become part of ‘business-as-usual’ for the university, by
recognising and integrating the SDG framework into al relevant university
governance structures and frameworks.

Sage 3. Sep 4. Integrate, implement and embed the SDGs. Depending on
our ingtitutional context, this step involved including the SDGs in various
vehicles for governance, establishing coordination mechanisms for our
actions onthe SDGs and implementing policies, strategies and/or action plans.
To complete this step, KVK made a decisions that are clear and widely
supported about how the SDGswill be mainstreamed in all key HEI strategies
and policies.

In this step was analyzed and selected the benchmark SDGs, targets and
indicators for the KVK. We reflected on the following questions: “To which
SDGg/targets can the KVK contribute, and how can the 2030 Agenda
contribute to a more sustainable KVK?”. As a result, 40 evaluation criteria
and values were selected for the achievement of the SDGs, which were
integrated into the college's strategic and annual activity plans.

Sage 3. Sep 5. Monitor, evaluate and communicate. The way in which
HEI evaluate and celebrate their contributionsto the SDGsis key to informing
and shaping future engagement and action. A cohesive and well-grounded
monitoring, evaluation and communications plan will enable universities to
create and share compelling stories to draw both the necessary support for
their future engagement with the SDGs and to widen the shared understanding
of the SDGs.
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Thetoolsthat KVK useto measure and evaluate already arein placewithin
the KVK strategic planning system. For example, you might be feeding into
annual reports.

Conclusion

The integration of sustainable development goals into the daily activities
of ahigher education institution isnot asimple process, it requires consistency
and time.

The integration of sustainable development goals into the activities of the
higher education institution involves certain stages and steps, during which
the whole community isinvolved as well.

The implementation of sustainable devel opment goals must become a part
of the strategic activity planning system of the higher education institution and
apriority of the community, only in this case the higher education institution
will experience success.
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Abstract

Three Batic States — Latvia, Lithuania and Estonia regained their
independence not long ago and practically simultaneously. As time passed, it
became clear which of them were developing more successfully and which
were lagging behind other countries of the EU. Therefore, this research
analyses changes in the aforementioned three main indicators of socio-
economic status of the Baltic States— the employment rate, the unemployment
rate and the GDP per capita during a decade — from 2012 to 2021. Estoniais
the leader of the three Baltic States. Latviaislagging behind not only Estonia
but also Lithuania practically with regardsto all indicators. Average values of
the indicators, estimated according to the statistical data. The case study
results fully correlate with the results of comparing the statistical data. The
most favourable conditions for conducting business are provided in Estonia
To overcome the crisis, the State has to play its regulatory role by using the
budget policy of “cheap” money in Latvia. It is hecessary also to improve the
tax system.

Keywords: Latvia, Lithuania, Estonia, employment, unemployment,
GDP per capita, role of State

ntroduction

Three Baltic States — Latvia, Lithuania and Estonia, located on the Baltic
Sea shores, regained their independence not long ago and practicaly
simultaneously. They have rather similar geographic and climatic conditions.
When regaining their independence in the early 1990s, these countries had
practically equal starting positions for an independent development. Astime
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passed, it became clear which of them were devel oping more successfully and
which were lagging behind other countries of the European Union.

To compare countries according to their development degree, different
indicators of wellbeing of their population are used. The best indicator is the
total volume of the annual aggregate production of goods and servicesin the
national economy. This is the gross domestic product (GDP) of the country
expressed in monetary terms at its market prices [1]. GDP characterises the
state and success of the national economy operation quite precisely. However,
GDP is not a direct indicator of the nation’s wellbeing. It isgenerally assumed
that with the GDP growth also the level and quality of lifeisincreasing.

Analysisof situation

The most widespread indicator characterising wellbeing of the country’s
population isthe production output (GDP) per capita. Economic development
of countries takes place in a cyclic way — booms of economic activity are
characterised by increasing the employment rate and decreasing the
unemployment rate [2]. When, following a boom, another fall in economic
development starts, the employment rate grows and wellbeing of the
population deteriorates. Unemployment is an integral feature of the market
economy. Therefore, this research analyses changes in the aforementioned
three main indicators of socio-economic status of the Baltic States — the
employment rate, the unemployment rate and the GDP per capita during a
decade - from 2012 to 2021. The research objective isto determine the degree
of development disparity of the Baltic States and its main reasons. The object
of research is main socio-economic indicators of the countries. Methods of
research are analysis of statistical and estimated data.

Governments of al countries must aim at higher employment of the
population, adopt laws reducing the unemployment rate and increasing the
GDP volumes per capita. This contributes to increasing the level and quality
of life of the population. Not all governments of the Baltic States succeed in
coping with the existing problems in the national economy development and
supporting entrepreneurship [3] [4]. Surveys conducted among entrepreneurs
in Latvia, for instance, have alowed to establish that frequent changes of tax
regulations result in additional difficulties for business development and
decrease competitiveness of enterprises on the world markets. Based on the
avallable statistical data, a table has been compiled presenting changes of
three main socio-economic indicators in the Baltic States during recent years
(Table 1) [5], [6], [7].
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Tablel
Socio-Economic Indicators of Latvia, Lithuania and Estonia

Indicato
r

State 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Latvia 63.0 65.0 66.3 68.1 68.7 70.1 71.8 72.3 71.6 69.9

Employ  Lithuani g, 637 657 672 694 704 T24 730 716 725
ment, % a

Estonia 66.8 68.2 69.2 715 717 73.8 74.5 75.0 73.5 74.0
Latvia 15.1 11.9 10.8 9.9 9.6 8.7 7.4 6.3 8.1 7.6

Unemplo  Lithuani 45, 118 107 91 79 71 62 63 85 71
yment,% a

Estonia 10.0 8.6 74 6.2 6.8 5.8 5.4 4.4 6.8 6.2
1034 1105 1158 1235 1277 1344 1450 1557 1572 1665

oP Lavia "5 07 24 78 54 11 68 46 14 22
o Lithuni 1088 1169 1237 1284 1334 1433 1560 1704 1749 1878
cagi o a 47 70 19 79 84 86 30 30 54 18

1301 1379 1481 1553 1617 1746 1871 2027 2076 2228

Boma 55 21 90 20 46 46 10 50 88 96

The comparison of indicators by years during the period from 2012 to 2021
demonstrates that Estonia holds the first position in al three of them,
surpassing Latviaand Lithuania. With regardsto the employment level, Latvia
u Lithuania are very close: until 2015, Latvia was dlightly (up to 1.3 %)
surpassing Lithuania, but then, from 2016, Lithuania started surpassing
Latvia. When comparing the unemployment rates in Latvia and Lithuania, it
can be stated that this indicator has been a little lower in Lithuania than in
Latvia, except for 2020, when the unemployment rate in Latviawas by 0.4 %
less than in Lithuania. With regards to such important indicator as the GDP
per capita, Estonia has also surpassed Latvia and Lithuania. In its turn,
Lithuaniawas surpassing Latviain GDP per capitaduring al of the examined
years.

Estoniaisthe leader of thethree Baltic States. Latviaislagging behind not
only Estonia but also Lithuania practically with regards to all indicators.
Average values of the indicators, estimated according to the statistical data
(Table 2), also indicate to this.

Latvia is lagging behind its nearest neighbours also according to many
other indicators: financing of healthcare, education, science, etc. For instance,
in 2017, Latvia (with the population of 1 950 116) was ranked the
75 according to the number of scientific publications — 2188 [8]. The same
year, Estonia, having much less population (1317384 persons), was ranked the
68" — 3118 scientific publications.
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Table 2
Average Values of Indicators of the three Baltic Statesduring the
Period from 2012 to 2021

I ndicator State Average
Latvia 68.7
Employment, % Lithuania 68.8
Estonia 71.8
Latvia 9.54
Unemployment,% Lithuania 8.81
Estonia 6.76
Latvia 13401.4
GDP, per capita, € Lithuania 14450.2
Estonia 17284.2

To compare the three Baltic States according to the conditions for doing
business, a case study of data has been performed for three similar enterprises
in these countries. The case study results fully correlate with the results of
comparing the statistical data. The most favourable conditions for conducting
business are provided in Estonia Therefore, less people leave Estonia,
comparing to itsneighbours, in order to earn their living in the more devel oped
countries of the European Union, and the country’s population does not
decrease. According to the case study resultsand surveys of entrepreneurs, the
conditions for conducting business in Latvia are much worse. This February,
the European Commission pointed to the poor operation of the financial sector
inLatvia: especialy dueto the monetary policy, hard accessto receiving loans
for both entrepreneurs and private individuals.

Conclusion

With account of Latvia’s lagging from its neighbours and other countries
of the European Union according to a number of indicators, as well as
difficultiesin many spheres of socio-economic life of the population, it can be
stated that the country isin the state of ageneral crisis. To overcomethecrisis,
the State has to play its regulatory role by using the budget policy of “cheap”
money. Reduction of the bank rate, levied by the Centra Bank, would
contribute to stimulating the business activity and investmentsin production.
This would increase the employment level of the population, would ensure
reduction of unemployment, growth of the level and quality of life. It is
necessary to improve the tax system, stop frequent (practically annual)
changes of taxes, reduce the tax burden for small businesses as one of the tools
for increasing the employment rate and struggling with unemployment.
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Abstract

The use of information technology allows you to optimize those tasks and
processes that take up part of your personal time. One way or another, web
applications have significantly changed our lives, asthey have penetrated into
all spheresof life: from buying goodsto receiving government servicesonline.
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With Next.js, you can easily create high-performing, search engine-optimized
sites that not only search engine bots will love, but users as well.
Keywords: shop, informational technologies, web application

Introduction

Shop — a website that has special software so that its visitors can
comfortably make purchases. Email clients, social networks, search engines,
online stores, online business software are all web applications. The external
interface of the web application is developed using several programming
languages: HTML, CSS, Javascript, which are supported in any browser.
Although you can use any other programming language or framework to write
the backend, be it Python, PhP, Ruby, Java.

Overview

There are many types of online stores. Consider the following types.

By platform type:

e On your own CMS. Advantages: unigque design, ease of administration
and the ability to expand functionality. But it is worth considering that a
mandatory fee will need to be paid for the license.

e On open source CMS (free). Advantages. budget savings.
Disadvantages: limited functionality, lack of operational technical support, the
need for improvements and downloading additional modules.

By product range:

e Speciadized shops. They only sell certain products.

e Virtual supermarkets. You can find literally everything here.

By type of sae:

e Wholesale.

e Retail.

e Wholesale and retail.

Thedesign is created by analyzing the target audience. The whole concept
of the design of the online store will depend on this.

Decision

Next.js has a number of advantages, namely:

e Next.js apps load significantly faster than React apps due to built-in
server-side rendering;

e Supports static site export functions;

e Quick entry;

e Automatic code splitting for pages;

e Easily create internal APIs with built-in APl routes and create API
endpoints;

e Built-in support for page routing, CSS, JSX and TypeScript;

121



21st International scientific conference

e Quickly add plugins to customize Next.js to suit your page needs.

The only real downside to Next.js is that it's a standalone framework,
meaning it has a specific method and set of tools that it wants you to use to
build your applications.

However, the features of Next.js are quite suitable for most projects.

Conclusion

In the 21t century, people spend most of their free time on the Internet.
There we read the news, watch our friends, study, communicate, order
whatever we like. During the writing of the thesis, it was revealed that in
Ukraine 95% of purchases are directed to the online market. With the help of
this, people save their time on shopping trips and, of course, it is possible to
order goods from any available country. The existing competitors providing
such solutions were also analyzed, their advantages and disadvantages were
identified, which will make the future project simple, affordable and at the
same time technologically advanced. During the work on the project, a fully
working system for working with an online store was developed.

FINE SIGNAL DETECTION TECHNOLOGY

Rostislavs K opitovs
e-pass. rostisavs.kopitovs@isma.lv

Abstract

The relevance of the research lies in the timely removal of the control
system from an unstable state. As a result, the emergent property is restored
by replacing non-effective elements Thisis achieved by detecting the links of
loss of efficiency Such links are technical solutions, taking into account
privateinterests, contrary to the requirements of the system design. Asaresuilt,
the organization is subject to the so-called "commoditization” effect, in which
the potentia users of the organization cease to appreciate the devel opment of
the product.

Keywords: methodology, norms, deviations, faults, causes, priorities,
improvements

Introduction

Focusing on the elimination of inconsistencies allowed to identify the
problem of research, reduced to the following formulation: "It is impossible
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to ensure the performance of the organization in the absence of the means of
reasonable selection of innovative proposals. As such means is the built-in
block of the management system, with the help of which the control of
inconsistency of requirements takes place. Thus, the management of system
change in the technology of flexible goals, taking into account the distributed
responsibility of individual participants of the organization is carried out. In
other words, the object of the study is related to the efforts that are due to the
need to be responsible for the control of activities within the full life cycle of
the organization.

M ethodology

The subject of the study is the application of high-level specifications that
perform the synchronization of market offers and industry requirements,
prevents the spread of the commaoditization effect.

The purpose of this study is to develop a procedure to ensure timely
response to the violation of the requirements as part of the approved program
of phased introduction of changesin the system.

In accordance with the objective, the following key objectives were
formulated:

— conduct an ongoing analysis of improved versions of the system that
implements the synchronization of requirements and innovative proposals;

— to select the best scenario, taking into account the identification of key
factors and symptoms;

— substantiate the realization of the medium-term scenario of the
enterprise development;

— towork out instructions of perspective development of the organization
in conditions of acknowledgement of potentia of its growth.

On the basis of the objectives, recommendations for the use of productive
means, which carry out the distribution of powers among all participants of
the organization, highlighting the attributes that make it possible to comply
with the requirements of the effectiveness of the system have been devel oped.
Thereby the possibility of timely exit from the unstable state of the
organization by imposing a new program of improvements to the current
version of the system is provided

Conclusion

Practical value of the research consistsin the fact that the results of testing
the devel oped procedure showed that the present approach allows to exclude
stops of activity, contributes to the reduction of losses and the formation of
the development fund. The proprietors of the enterprise have at their disposal
an effective means which, after adaptation to the specific needs of the user,
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makes it possible to measure the value of the enterprise at any point in the life
cycle of the organization

Scientific novelty of the research lies in the presence of a comprehensive
approach, which alows evaluating the workability of the organization as a
whole, as well as identifying weaknesses in its manufacture on individual
stages. The developed tool allows to overcome the fifty percent threshold of
reproducibility of the organization capacity. The high level of potentia is
revealed during the determination of the optimal ratio of tangible and
intangible assets.

CREATION OF INTERACTIVE HISTORICAL
RECONSTRUCTIONSWITH UNREAL ENGINE 5, USING
PHOTOGRAMMETRY, NANITE AND LUMEN

Oleksii Koval, PhD Vladyslav K hotunov
1Cherkasy Sate Business-College, Ukraine
*Corresponding author’s e-mail: firnenwind@gmail.com,
vkhotunov@gmail.com

IA ‘
Abstract

During the last years technol ogies are growing with incredible speed. That
growth provides people with new opportunities and allows us to make the
world a better place to live in. Things that were impossible before become
simple one click actions today. The world starts seeming smaller and smaller
because of theinternet, but in fact it becomes more and more accessible thanks
to it. About 30 years ago it was needed to manualy search for needed
information in sources that are limited territorial, nowadays everyone with
access to the internet can find anything in afew minutes or less. 10 years ago
to get adrawing it was needed to have art skills or to find a painter, nowadays
Al can create any picture in seconds. 20 years ago digital graphics had very
limited opportunities, nowadays it’s possible to capture the real world around
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us and render its digitised version in real time. With the latest 3D graphics
technologies it’s possible to make the world even more accessible for
everyone than it is now. Using photogrammetry real architectural and natural
landmarks can be digitised and turned into photorealistic 3D models. Using
Unreal Engine 5 these 3D models can be rendered in real time providing a
unique experience similar to real presence at the place with the same level of
freedom that any video or photo can’t give. In this thesis it is explained how
digital tourism can be developed with usage of the latest technologies.
Keywords: 3D graphics, Unreal Engine, Photogrammetry

Introduction

Unfortunately not al people and not away can visit another country to
take a look at different cultures and historical landmarks. Reasons can be
different, like pandemic, war, or smply lifestyle or level of life
Recreating cultural places digitally not only can make them more accessible
for people al over the world for tourism, but also allow historians to explore
them more freely, and what is more, make virtual backups that will partially
save them from being accidentally destroyed by people or natural disasters.

Process of capturing real objects into 3D models is called
photogrammetry. It uses numerous photos of an object from all possible
anglesto create adigital copy of this object. [1] Digital photogrammetry was
first proposed by lan Dowman in 1984 as a way to map the topography of
terrain using satellite imagery. But today with the growth of technologies it’s
possible to capture almost any object.

Figure 1. Photogrammetrised 3D model
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When a captured model is ready, it can be rendered for avideo or put into
agame engine. In the second case there’s a problem with overdense topology
that most engines can’t handle with desired performance. But the Nanite
virtualized geometry system that was introduced in Unreal Engine 5 solves
this problem. [2] Nanite uses a new internal mesh format and rendering
technology to render pixel scale detail and high object counts. It intelligently
does work on only the detail that can be perceived and no more. This alows
to handle billions of polygonsin areal time environment, without overloading
the system.

But even the most detailed model won’t look real without proper lighting.
And Unreal Engine 5 has a solution for thistask aswell — it’s Lumen. This is
a new fully dynamic global illumination and reflections system that was
introduced in Unreal Engine 5 same as Nanite.

Figure 2. UE5 environment

Thanks to these 3 technologies it’s possible to create interactive real time
locations that are almost indistinguishable from redlity.

Overview

This work shows how modern technologies can be used to make cultural
development more accessible for people all over the world, and to take care
of important historical and natural objects.

Decision

Theideabehind the project isto implement a service that allows peopleto
visit various historical, cultural and natural landmarks virtualy without need
to leave home. It should be possible for a person to walk around the presented
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object like it would be possible in real life. This should provide a believable
experience of presence and visiting alandmark. Part of the income could also
be spent on keeping the real objects and locations that were recreated, and on
some restorational works for them.

Conclusion

M odern graphics technol ogies made a huge step forward during past years
and can be used outside of common cases like games and movies visual
effects. They can also be used to alow people to explore the world like it
wasn’t possible before. Visit aforeign country asacommon person with aPC,
or explore an ancient artefact or ruins as a scientist, or make adigital copy of
important objects to save them from unexpected damage. Modern
technologies provide amost unlimited opportunities and it only depends on
people how they will use them.
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CONSTRUCTIONS OF MULTIPLICATIVE INVERSESWITH
FUNCTION VALUESTHROUGH THE MEAN PROPORTIONAL IN
A RIGHT TRIANGLE. METRO ALGORITHM

Alexander Kovantsov, Vladisav |vanov
Riga Technical University

Abstract

Within the last hundred years, geometry has been widely used in various
technology sectors such as aviation engineering, architecture and computer
science. For that reason, it is essential to study and develop methods that
would help increase the precision of mathematical operations’ results. Given

agorithm allowsto accurately determine the value of f%(x) C € N obtained by
elementary geometric constructions, i.e, to measure the length of the
constructed line segment, knowing the value of function f(x) at apoint x on
theinterval f(x) € (0; 1) U (1; +o0).

Keywords: arithmetic operations with inverse functions, geometry, unit
segment.

I ntroduction

Since ancient times, geometry has played a significant role in the life of
humanity [1]. Geometric approaches are currently widely applied in aviation
engineering, architecture, computer science and other technology sectors;
therefore, it is essential to study methods that would help to calculate the
results of mathematical operations more accurately. As part of the work, an
algorithm was developed in two forms, simplified and extended, which can be
used for the precise determination of inversed function values. The triangular
constructions obtained during the construction process remind radial
Metropolitan System [2], at the center of which the closed line (ring) is
located, which, in turn, is crossed by the other lines (branches); thus, the
algorithm was named “Metro”.
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Methods
Given: graph of function y = f(x), unit segment.

Demonstrated constructions. y = f%(x) CeN
1

o long line segment, two solutions were implemented, an

algorithm in simplified and extended form.
As a result of the implementation of simplified construction algorithm

"Movin nd the ring"), line segments of length —, ——, ——, ——
("Mo glaroud e ring"), line segments o eng- @ @ @ P
were obtained. Constructed segmentswere called main segmentsof thering,
the construction out of them —the ring — and the common starting point of the

ring's main segments the center of thering. (Figure 1)

To construct

Figure 1. Main segments of thering (blue)

1 )2 _ 1
P/ P
,p € N sequence member p + 1, sarting fromp = 4, would bethelength

It was noted that if f(x) € (0;1), each successive (

1
fPHi(x)
of the segment that would be constructed on the extensions of ring’s main
segments and whose endpoints would move away from the center of the ring.
Given szries could be continued to infinity. If f(x) € (1;+), vaues
congtructed on the main segments would become smaller and converge to zero,
while the endpoints of segmentswould move closer to the center of thering.
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Figure 3. Double construction

The legs of right triangles constructed on one of the four ring’s main
segments were called branches.

As part of the extended algorithm, several notations were introduced:

n — number indicating how many times the power of C could be divided
by 2 with no remainder; the number of single constructions on branches.

m — number indicating how many times the power of C could be divided
by 3 with no remainder; the number of double constructions on branches.

K — number of constructions on the ring.

N — total number of triangles on the ring and branches.

Given values were combined into aformula (1), whereby the number of
required triangles on the ring could have been calcul ated:

Cc
= 2n . 3m
Thus, the total number of triangles N on the ring and branchesis:
N=K+n+2m
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Conclusions
1. Recursively constructing ﬁ, p € N long line segments, any inverse
value of the function can be represented geometrically with a segment of

L _ CeN.
e

The number of triangles constructed on the ring and branches will always
be less than or equal to the number of constructed triangles on the ring:

length

C >2K+n+2m

An agorithm in simplified form is applied when C € N is not devisable
by 2 or 3 with no remainder.

By using an extended algorithm, it is possible to reduce the number of
triangular constructions and therefore save timein performing operations.
Any inverse value of the function could be determined by applying
methods of elementary geometry acquired within the school program [3].

Figure 4. Visualized algorithm ( C=12)

Such an approach is universal and can be applied to any C € N. However,

the time spent on construction could be too long, especialy if alarge number
of triangles has to be constructed.

It was concluded that in cases where the power of C isdivisibleby 2 or 3

with no remainder, the number of operations and the time spent on
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construction could be reduced using extended construction algorithm
(“Moving around the ring and branches”), which significantly reduces the
number of constructions and shortenstransitionsfrom p to 2p and p to 3p. To
implement it, either single or double constructions on the ring have to be
constructed.

The legs of right triangles constructed on one of the four ring’s main
segments were called branches.

As part of the extended algorithm, several notations were introduced:

n — number indicating how many times the power of C could be divided
by 2 with no remainder; the number of single constructions on branches.

m — number indicating how many times the power of C could be divided
by 3 with no remainder; the number of double constructions on branches.

K — number of constructions on thering.

N — total number of triangles on the ring and branches.

Given values were combined into aformula (1), whereby the number of
required triangles on the ring could have been calculated:

C

= 2n3m

Thus, the total number of triangles N on the ring and branchesis:
N=K+n+2m

Conclusions
. . 1
1. Recursively constructing e

value of the function can be represented geometrically with a segment of

length f%(x) C €N.
2. The number of triangles constructed on the ring and branches will
always belessthan or equal to the number of constructed triangles on thering:

, p € N long line segments, any inverse

C 2K+n+2m

3. Analgorithm in simplified form isapplied when C € N isnot devisable
by 2 or 3 with no remainder.

4. By using an extended algorithm, it is possible to reduce the number of
triangular constructions and therefore save time in performing operations.
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5. Any inverse value of the function could be determined by applying
methods of elementary geometry acquired within the school program [3].
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L LEY:

Abstract

Failure to take into account reservoir oxidation zones (ROZ) when
planning uranium mining by in-situ leaching is one of the main reasons for
non-confirmation of reserves and often leads to huge material losses when
entire mining blocks are empty. The article considers the possibility of
extracting the ROZ using machine learning methods. To do this, the wells
were divided into three classes depending on the characteristics of the ROZ.
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The RandomForestClassifier showed an average accuracy of 0.55 for
identifying the ROZ, however, the values varied greatly depending on the
class of wells.

Keywords: uranium mining, machine learning, classification, boosting

Introduction

At present, the uranium concentration during its extraction by the method
of in-situ at reservoir-infiltration deposits of Kazakhstan is determined by
dividing the concentration of radium obtained as a result of gamma-ray
logging interpretation by the radioactive equilibrium coefficient (Krr). Since
in the zones of reservoir oxidation (ROZ) Krr=w, i.e. in the presence of
pronounced gamma-ray anomalies, uranium is completely absent, they must
be considered when interpreting gamma-ray logging. ROZ can be determined
during core analysis at the exploration stage, and then geological sections can
be built and pulled along the geological sections, as shown in Figure 1.

Figure 1. Geological section, ROZ zones (highlighted in yellow)
on theright and left

However, core sampling and laboratory research is along and expensive
process. In addition, the construction of sections and extrapolation of the
identified ROZ isnot awaysdonein atimely and correct manner, and requires
high qualifications and significant manual labor. As aresult, often the initia
interpretation is carried out without taking into account the ROZ, and then it
is necessary to recalculate it already taking into account the ROZ.

Another way to identify the ROZ is to perform fission neutron logging
(FNL), since it allows one to directly determine the uranium concentration,
bypassing the stage of converting the radium content into the uranium content
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through Krr. In such cases, ROZ are identified where ore intervals according
to gamma-ray logging do not correspond to ore intervals according to fission
neutron logging. [1] However, this method is very expensive and complex,
and therefore not widely used.

Failure to take into account the ROZ is one of the main reasons for the
non-confirmation of reserves and often leads to significant material losses
when entire production blocks turn out to be empty. At the same time, at the
moment, there is no fast and reliable way to identify the ROZ for the correct
gamma-log interpretation. In this regard, one of the promising directions for
solving this problem can be machine learning, when the prediction of the
location of the ROZ will be carried out by analyzing the entire set of available
geological and geophysical information, by identifying patterns that are not
noticed by people. The authors could not find any articles on thistopic, at the
same time, a number of methods based on the use of machine learning
algorithms are proposed for solving the problems of logging data
interpretation [2-21].

Methods

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

— Apparent Resistivity, Spontaneous Polarization), lithology (since the
ROZ can only be in permeabl e rocks), depth and coordinates of the wellhead,
aswell as data from the nearest adjacent well were used

— Development of methods and procedures for preprocessing raw data

— Application of boosting machine learning methods

— A special data set was created with the division of wells into three
classes: 42 wellswithout ROZ (LOW_ZPO), 84 wellswith a ROZ share of 5-
50% of the ore-bearing horizon (MEDIUM ZPO) and 42 wells with a ROZ
share of more than 50% of the ore-bearing horizon (HI_ZPQ))

— Asinput parameters, gamma-ray logging, e ectric logging.

Results

Training and validation were carried out on different datasets (LOW_ZPO,
MEDIUM_ZPO, HI_ZPO) in order to assessthe accuracy of the identification
of ROZ for each class of wells, as well as to determine the optimal
composition of the Train Set.

The results of the RandomForestClassifier are shown in Table 1.

To evauate the performance of the model, a simple visualizer was
developed, shown in Figure 2. Blue dots are the actual values of rock classes,
red dots are predicted, along the X axis 1-permeable rocks, 2-impermeable
rocks, 8- reservoir oxidation zone, along the Y -axis — depth within the ore-
bearing horizon, in decimeters.
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Table 1
RandomForestClassifier results
RF Classifier Validation set
Train_set HI_ZPO LOW _ZPO MED_ZPO
HI ZPO f1 weight 0.645 0.606 0.687
f1 macro 0.567 0.378 0.614
LOW_ZPO f1_weight 0.230 0.908 0.352
f1 macro 0.267 0.611 0.369
MED_ZPO f1 weight 0.555 0.827 0.746
f1 macro 0.459 0.441 0.667
HL M ZPO f1 weight 0.234 0.864 0.731
f1_macro 0.282 0.454 0.684

_scorelweighted)=

Figure 2. An example of visualization of the actual
and predicted ROZ for one of thewells

Conclusion

Asaresult of the experiments, it can be concluded that it is possible to use
machine learning methods to identify the ROZ. Nevertheless, taking into
account the importance and responsibility of the ROZ allocation in the
calculation of reserves, in order to assess the possibility of industrial
application of the algorithm for the allocation of ROZ by machine learning
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methods, it is necessary to conduct additional experiments, and aso answer
the following questions:

— What is the minimum required accuracy when identifying ROZ

— Can the required accuracy be achieved

— Doesthisrequire additional data

— Istherequired accuracy achievable if only data from one well is used,
without taking into account neighboring wells

— Transfer Learning. Isit possible to transfer the model devel oped on the
data of onefield to other fields.
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Abstract

Today, the global world is changing dynamicaly. The economic
development of countries is accompanied by large-scale socia
transformations based on technological revolutions. Every technological
revolution was reinforced by global trends that laid the foundations for the
formation of a new technological order. Intellectualization, digitalization, and
creativity are important modern trends accompanying the development of the
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world economy today. Their complex action not only has alarge-scale impact
on the economy, but al so causes deep global transformations of human capital,
which requires systematic disclosure and study. The article considers the key
transformations of human capital under the influence of the specified global
trends.

Keywords: human capital, globa transformations, creativization,
digitization

Introduction

Large-scale digitization of the global space creates radically new
conditions for business and people. Open space for business and interpersonal
communications isformed. Movement of capital accelerates. The structure of
Added Vaue changesin the direction of an increase in the share of intangible
assets. International migration isintensified. There are global transformations
of labour markets and radical changesin labour activity. At the sametime, the
role of intelligence, knowledge and creativity in the formation of a global
product is growing significantly, which gives impetus to the development of
creative entrepreneurship, the formation of creative industries and economies.
Socia factors influencing the formation of new qualitative characteristics
underwent a significant transformation, which in turn led to achangein views
on the role of human capital, turning it into the main driving force of socio-
economic development. Accordingly, global socia transformations laid the
foundations for the formation of a new paradigm of human capital
development (Fig. 1). The processes of intellectualization and creativity of the
economy, which caused global economic changes and influenced the
transformation of all spheres of human activity, had a significant impact on
the transformation of the qualitative components of human capital.

Overview

Penetration of creativization into all spheres of social life hasled to ashift
in priority to the creative component in the formation of key components of
human capital. According to the traditional concept, they include knowledge,
professiona skills and abilities, health, motivation, which are accumulated
through investments and according to alternative concepts, expanding the
range of qualitative characteristics of a person as a capital owner, which
strengthen the fundamenta basis of hissher qualitative development as a
productive force. Brought together they provide the ability to receiveincome.
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Figure 1. Formation of a new paradigm of human capital development
under theinfluence of social transfor mations

Under the influence of creativity, the components of human capital acquire
certain peculiarities, specific features and characteristics. In a globalized
world, the role of combined knowledge, technical and creative skills and their
fusion isincreasingly growing in the creative sectors of economy, where they
spread through an extensive network of communication links. It provides
enterprises in other industries with opportunities to increase their efficiency
due to the availability of open access to new knowledge, creative innovations
and the speed of their mastery. Digitization promotes the speed of knowledge
exchange, due to the introduction of modern educationa technologies and
digital tools into the educational process, and causes the need for the
development of creative education for the formation of digital abilities and
skills, which are aready in demand on labour market today. Demand for
design and technical skills will continue to grow as design and digital
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technologies underpin the development of many creative industries, from
fashion to advertising, architectureto publishing, aswell as other non-creative
sectors of the economy. The growth of digital content, design, Internet
applicationswill require acombination of creative skillswith digital and other
technical capabilities, the so-called “createch” skills. In addition, the
accelerated dynamics of the development of digital technologies leads to an
increase in demand for digital and cognitive skills in the labour market to
interact with Al. Existing research demonstrates the existence of a high level
of correlation of certain skillswith Al in various occupations, which are most
closaly related to Al due to job requirements. In particular, in the USA, the
United Kingdom, Canada, Australia, and New Zealand, such skills most often
include machine learning, scripting languages, principles of software
development, Data Science, Big Data [1]. The rate at which Al is penetrating
the economy is a key indicator of technology’s growing maturity, and
demonstrates how the workforce and firms have been able to embrace Al as a
technology. For example, studies confirm that in the US, the rate of diffusion
of Al-related skills (that is, the increase in their connections with other skills
in various occupations) was twice that of the average skill in the labour market
and on average 10% better paid. This means that working in the digital space
will increasingly require “fusion skills” that combine creative, commercial
and business skills. Accordingly, investment in the development of creative
education, which would accumulate interdisciplinary knowledge and
contribute to the formation of technical and creative skills, isan important task
to improve the quality of human capital in the concept of its development in
conditions of creativity. Insufficient amounts of investment by manufacturing
and creative enterprises in training and developing their employees,
supporting lifelong learning, is the reason for the lack of skills in the
workplace. This especialy applies to the creative sector of the economy,
which is characterized by flexibility and innovation in conditions of creativity
and technology.

As for the components of health and motivation, it can be noted that they
depend on the nature and features of creative work. It is characterized by high
intensity, instability and complexity, where internal motives prevail over
external ones, status and labour motivation over material ones, which can have
a negative effect on the mental health and well-being of creative talents.
Digitization of creative work, on the one hand, will contribute to the growth
of its productivity and quality, the emergence of new creative content and
innovations. On the other hand, it will lead to an even greater increase in its
level of tension, limitationsin live communication, and an increasein the level
of conflict in everyday life of creative workers. Therefore, in this context, itis
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important to ensure the quality of human capital, the level of its return in the
form of Added Vaue and income, the factor of proper financial support for
the working capacity of creative workers. It requires improving the practice
of investing in the field of education and professiona training, in the
development of the health care system and the recreational complex both at
personal, micro and macro levels. Asfor the component of spatial mobility, it
should be noted that it isvital for peoplein creativejobs, asit requires constant
“refuelling” by socio-cultural changes taking place in society: proactive
communication, new impressions and expressions that feed creativity. Thisis
what determines the migratory mood, motives and behaviour of creative
talents. It isimportant to note that, on the one hand, the migration of creative
peopleisanecessary factor in their professional development and realization,
which leads to an increase in the value of human capital. On the other hand, it
affects the spatial redistribution of human capital, “creatively” exhausts those
countries from which talents emigrate and nourishes those where the creative
flows are directed. Also in this context, the current trend of digital (virtual)
labour migration is also characteristic of the creative economy sector, in
particular for IT and design speciaists, whose incomes are generated digitally
and through digital employment (freelancing). However, for specialistsin the
other sectors of creative economy (photography, cinema, architecture,
fashion, decorative and applied arts), spatial labour migration is more
acceptable, since their creative work products require open “living” space.
Therefore, consideration of the mentioned trends in the sectors of creative
industriesis necessary in the formation of modern migration policy and needs
to be regulated by governments, especialy at the level of countries that are
donors of creative talents.

Digitalization increases a new type of threats associated with the rapid
development of computer technologies, i.e. cybercrime. It is aso a source of
scaling existing threats regarding the violation of intellectua property rights
and the spread of plagiarism, which is characteristic of the sector of creative
economy, since products of creative activity are overwhelmingly individual
(personal) property of employees of creative professions. This determinesthe
need to take into account the security and protection component in the global
paradigm of human capital development [2].

Conclusion

Therefore, the effects of global trends in the development of the world
economy on the formation of key components of human capital and the
appropriate amount of investment in knowledge, professiona skills and
abilities, health, motivation, spatial mobility and human safety and protection
will determine the possibilities of a high level of productive return of human
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capital, which is socialy significant and possible for its planning and
development as an object of management at different economic levels.
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Abstract

The modern industry of the restaurant business is experiencing rea
challenges and surprises with its stability and cohesion. The full-scalewar has
made the market situation in the restaurant service market extremely difficult,
resulting in restaurateurs not being able to strategically plan for the long-term
development of their business and focusing only on the short-term
perspective.
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Introduction

In modern times, business faces many challenges, if earlier the only
problem for entrepreneurs was competitors and government requirements,
then in recent years extraordinary situations such as the COVID-19 pandemic
and war have been added. During the quarantine measures, the owners adapted
to this situation and switched to food delivery in order to preserve the
establishment and profit.

But after the full-scale invasion of the Russian Federation into Ukraine on
February 24, 2022, the life of Ukrainians became unpredictable. At the
beginning of the war, visiting food establishments became not only
impossible, but took a back seat in the minds of Ukrainians. This was
influenced by many factors, such as: constant shelling, evacuation of the
population, a sharp drop in purchasing power or the absence of work at al [1].

To date, compared to February 2022, the restaurant business market hasfdlen
by approximately 25%. In some regions, the market fell by more than 50%
(Kharkiv, Mykolalv, Zaporizhzhya, Luhansk regions), in Kyiv, Odesa,
Dnipropetrovsk regions — by as much as 30%. At the same time, postive
dynamics are aso observed in the western region: in Lviv and the region, the
number of restaurants and cafes increased by approximately 30%, in Zakarpattia,
Chernivts, and Ivano-Frankivsk regions by approximately 20% [2].

The public catering market is developing most intensively in Lviv — more
than 500 new establishmentsin the region since the beginning of thewar. This
isalso reflected in the fact that restaurant investors began to consider the cities
of Western Ukraine as more profitable for starting a new business.

The study for May 2022 shows the best revenue indicators of institutions
in the Transcarpathian region (Fig. 1). During the week of May 16-22, it
reached a total of 152% against the week of February 14-20. The lowest
indicators are in the east and south of Ukraine, which are at the epicenter of
hostilities.
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Drawing 2. Revenueindicators of restaurantsfor May 2022
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The following factors have a negative effect on the efficiency of the
restaurant business:

— damage and destruction of property, buildings, stock;

— theft of property in the temporarily occupied territories of the country;

— interruptions in the supply of raw materials, materials, and goods from
abroad;

— growth of the exchange rate and devaluation of the hryvnig;

— forced resettlement of citizens;

— reduction of incomes of Ukrainians and, as a result, reduction of
purchasing power.

Restaurants and restaurant chains that have decided to become volunteers
deserve speciad attention: they cook for soldiers from the Armed Forces of
Ukraine, territorial defense, displaced persons and all those in need.

Among such establishments. Kyiv Food Market chain, Lyudi Coopera,
Goodwine, Dmytro Borisov Family of Restaurants, Holding of Emotions
IFEST, restaurant company First Line Group, restaurant chain Médfia,
Headquarters Sozanovsky", restaurant chain "Tarantino Family” and many
others. Many restaurants have been converted into military field kitchens.

But at the expense of expansion abroad, there are not many such examples so
far. About athird (28%) of representatives of Ukrainian small and medium-sized
businesses have dready expanded their activitiesto foreign consumers[3].

First of al, the war hit the key business link — the supply of products.
Restaurateurs have acknowledged serious disruptions in logistics and
shortages of certain products. At the beginning of the war, it was difficult to
find spices, tomato paste, alcohol and imported goods (avocado and salmon).
Some suppliers and factories have stopped working atogether. Among the
other problems faced by the restaurant business during the war are: panic, the
outflow of personnel, termination of contracts for the supply of goods,
communication support at all points.

At the beginning of the war, simple and homemade food was relevant in
establishments, since there were no problems with products for such dishes at
that time, and homemade food was and still is cheaper in cost. Italian and
Asian cuisines were in trend for a long time, but due to the exchange rate,
imported products became more expensive, so the owners of establishments
could not order expensive productsin that difficult time for people.

According to the accounting system for restaurants Poster, Ukrainian
restaurateursin April 2022 made a choice in favor of small and more flexible
formats. coffee shops, cafes, bakeries and fast food. Bars had the worst
opening dynamics in April. If the number of new coffee shops and cafes
during this period was only half as much as in the past, the number of new
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bars fell 4 times, in particular due to the ban on the sale of alcohol in many
regions [4].

So far, the restaurant industry has shown rare resilience in the face of war,
although its financial reserves are rapidly melting: volunteer activities and,
most importantly, the departure of potential guests from Ukraine and a
decrease in purchasing power do not contribute to the preservation of former
incomes. Two-thirds of restaurateurs saw their income drop by 30-70%. Most
restaurateurs believe that it takes no more than two years for the industry to
recover after the war.

Overview

Thiswork dealswith the state of the restaurant business during afull-scale
war and conclusions on the following issues:

» How the war affected visits to food establishments

» How many institutions survived a full-scale war

* In which territory of Ukraine has the development of the restaurant
businessincreased?

Decision

Today, restaurants need to seize the moment and not waste time, to be
flexible and adapted to military conditions. After all, war requires decisive
actions and decisions. Therefore, restaurant business owners need to review
conceptsat least once aweek, try to attract anew audience, optimize the menu,
review the ingredients of dishes, remove expensive items or those that need
special products.

Conclusion

Thus, constant shelling, population outflow, falling wages, lack of work —
these are al the things that today prevent Ukrainians from returning to their
former life and habits, in particular, visiting food establishments, as before. If
during the quarantine people could not and did not want to visit establishments
due to the risk of catching the coronavirus, then with the start of a full-scale
war in Ukraine, visiting restaurants completely disappeared from the agenda
of hundreds of thousands of Ukrainians. After the victory of Ukraine, the
restaurant business will begin to flourish not only in the western and central
regions of the country, but also in the eastern, northern and southern
territories. Only with faith in victory and tireless work will every Ukrainian
be able to bring the great day of Ukraine closer.

References

1. Solodkova, D. I., Gibkin, K. R. 2022. Restaurant business of Ukraine
during the war

147



21st International scientific conference

2. Restaurant business during the war: where new establishments are
opening most intensively — https://24tv.ua/busi ness/restoranniy-biznespid-
chas-viyni-vidkrittya-restoraniv-ukrayini_n2151721

3. Since the beginning of the war, about 7 thousand restaurants and cafes
have closed in Ukraine — https://voxukraine.org/rynok-horeca-pid-chas-vijny-
potochnyj-stanta-klyuchovi-tendentsiyi/

4. Restaurant businessin wartime: what food, premisesand in which cities
arein demand — https://del o.ua/uk/business/restorannii-biznes-u-vojennii-cas-
yakayiza-primishhennya-ta— v-yakix-mistax-koristuyutsya-popitom-
398364/

USING BLOCKCHAIN TECHNOLOGIESTO DIGITALLY ISSUE
AND VERIFY DOCUMENTS

Daniil Lysenko, PhD Vladyslav Khotunov, Nataliia Falchenko
*Corresponding author’s e-mail: drovk199995@gmail.com,
vkhotunov@gmail.com

Abstract

Web 3.0 has been a hyped and hot topic since the late 2021. Currently,
many people are wondering about the capabilities of Web3, trying to make
use of it before anyone else gets the chance. There has also been a lot of
skepticism around it. Web3 has been called not feasible, a buzzword and a
pyramid scheme. It has also been criticized for its carbon footprint. In this
work, | strive to explore the idea of decentralized Web 3.0 applications, assess
the technology and its use cases and make a conclusion. To do this, | will
compile all of the information and opinions on the topic | can find and then
will make my own Web3 application based around the NFT technology. |
strive to explore a concept that can be beneficial to society—verifying
documentsin an easy, publicly accessible way.

Keywords: web3, web application, informational technologies, document
verification

Introduction

Web3, which actually is mostly referred to when Web 3.0 is mentioned
nowadays, isthe actual topic of this course work. The name Web3 was picked
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to differentiate this concept from the semantic web. It’s an idea of the Web
being based on blockchain.

Web 1.0 used to be mostly decentralized, every website being its own
separate thing. Nowadays, a big chunk of the Web is centralized. It is most
apparent when every other Amazon or Google outage, half of the Web goes
down with them. It is also abig concern that the Internet is largely dominated
and monopolized by the “Big Tech”.

Web3 is meant to counter that, since blockchain is decentralized, and
building apps around it could solve most of the current problems and bring a
scent of the Web 1.0 freedom back again. How feasible it actually isremains
an open question.

By alowing "trust" to be exchanged across connecting networks,
blockchain allowsthe Internet to create a distributed state of the network. The
concept of aweb of trusts between nodes in the Blockchain is based on this
"trust." Blockchain is also connected to other decentralized Internet projects.
Those initiatives share several unique characteristics, such as the importance
of P2P, data storage, and encryption in each. Because blockchain shares these
characteristics, it may be the most prominent aternative for Internet
decentralization. Because of the components depicted in Figure 1, Blockchain
is ableto achieve these qualities[1].
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Figure 1. Blockhain components

There are a few advantages and disadvantages of Web 3. Advantages
include decentralization, better privacy and transparency. Disadvantages
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include the consolidation of blockchain, not transparent business practices, the
abundance of cybercrime and environmental risks. Bitcoin by itself usesmore
energy than Ukraine annualy [2].

The other piece of technology this work utilizesis NFTs. NFTs share the
same advantages and disadvantages as Web 3 with afew additions. They can
be used to verify the ownership history of file attachments, but they are also
notorious for attracting scam artists, art thieves and questionable business
schemes.

Overview

Thiswork discusses and offers solutions to the following points:

e Discovering a potential use for NFTs

e Verifying documentsin easy-to-develop way

Decision

Theideabehind the project isto implement aweb application, that allows
institutions to create documents, bind them to NFTs and issue them to people
viablockchain.

This will provide an easy and scalable way to combat forgery and
complicated bureaucratic processes.

Conclusion

While Web3 remains a misunderstood concept in modern times and has a
reputation of a solution without a problem, it still has the potential to become
something better.

The technology’s use is invaluable while using it for cryptographic
purposes.
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Abstract

Sail salinity isasignificant negative factor that reduces the productivity of
agriculture. In this paper, we consider the method of salinity assessment based
on the performed field studiesand SAR Sentinel-1 data. The collected data set
concerns the communal territory of South Kazakhstan. We applied
preprocessing of radar data and obtained R2=0,192 estimate with LightGBM
regressor.

Keywords: soil salinity, remote sensing data, machine learning

Introduction

Climatic changes and human activities lead to the degradation of the soil
cover in large areas of the territory. Previoudy cultivated soils become
unsuitable for crop production.

Inthisregard, it is necessary to record the changestaking place in order to
develop countermeasures. However, the process of land salinization is highly
variable and does not lend itself to strict forecasting methods. One way to
assess salinity is to apply machine learning methods [1] based on remotely
sensed land surface data [2,3]. In this paper, following [4], we consider the
possibility of applying one of the machine learning algorithms to assess the
salinity of the southern regions of Kazakhstan, based on data from the
synthetic aperture radar (SAR) Sentinel-1.
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Method
The methodological scheme of the study includesthe following basic steps
(Figure 1).

Figure 1. The main stages of research

The field studies were conducted between May and July 2022. A total of
207 soil sampleswere collected. The coordinates of the collection pointswere
measured (Garmin 65 instrument, positioning accuracy about 5 m). The
conductivity of soil solutions was measured in the laboratory (instrument
(Hanna GroLine HI9814). These data made up the target values of the data
set. SAR Sentinel-1 data were then downloaded and processed so that avector
of values of size 19 was obtained for each body point. These data made up the
input value matrix. Using the generated set, computational experiments were
performed using the LightGBM regressor [5]. Evaluation of the regressor was
performed using the coefficient of determination (R2) [6].

The performance of the model was evaluated using Random permutations
cross-validation (ShuffleSplit) after 200 runs of the model. The model showed
an average value of R2=0.192. The value scatter diagram is shown in Figure 2.

Figure 2. Scatter diagram of laboratory and predicted salinity values
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Results

As an example of a project for testing automation the Siebel CRM testing
automation system will be considered. Using a set of open-source software an
automated testing system was created that are not inferior to the characteristics
of the complete, large, and paid solutions. Technically, the created tests are
http queries sent to the server, and test scenarios can be described using any
programming language. This makes the solution more flexible and easily
scalable. Rejecting the finished programs for automated testing, which
requires significant hardware and software resources it was possible to
significantly reduce the cost of testing automation and to achieve faster and
more reliable tests.

Conclusion

This study demonstrates the potentia of applying Sentinel-1 SAR data to
assess soil salinity. Further research is needed, as the regressor results are not
sufficient for widespread application. The applicability of other regressor
models, optical range data, and additional input data preprocessing techniques
should be analyzed as possible ways to improve the results in future studies.
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Abstract

With the financial support of the local government the Department of
Tourism of Ajara Autonomous Republic planned and implemented a number
of activities with the purpose of forming new tourist routes, taking into
consideration the interests of various age and taste groups. At the stage of
planning new tourist groups previous years’ experience of studying the
tourists was taken into account, as well as existing resources and
opportunities. An electronic map of the tourist routes was created.

Key words: cultural tourism, route, strategy, Georgia, Ajara

Introduction

Despite of the challenges resulting from Covid-19 Pandemic, tourism
industry moved to a new phase in Georgia.

Asitisillustrated with International tourism experience, cultural tourism
remains as one of the most demanding tourist directions.

Georgia from this viewpoint has al necessary conditions for developing
the aforementioned traditional fields of tourism, which is verified with an
increased demand on the cultural tours among the streams of tourists.

Body text

Ajara represents one of the distinguished regions for recreation and
business meetings due to its unique nature, existence and tourist resources.

In 2022, Batumi Batumi won the title of Europe's fastest-growing tourist
destination at the "World Travel Awards".

Batumi was named as winner the winner at the World Tourism Festival
held this year at the ISland Madeira, in Portugal being awarded with the title
recognized as “Oscar” in the field of tourism.

With the financial support of the local government the Department of
Tourism of Ajara Autonomous Republic planned and implemented a number
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of activities with the purpose of forming new tourist routes, taking into
consideration the interests of various age and taste groups.

In general, existing methodological literature upon planning touristic
routes is not characterized by a diversity. Formation of the routesis basically
based on the professiona experience of filed experts and the
recommendations existing in certain academic literature.

From this viewpoint, a guidebook of the Cultural Routes “Management of
Cultural Routes from theory to practice” issued by the Council of Europe is to
be considered as an exception [1].

Which was financed with joint program of the European Council/Council
of Europe upon Cultural Routes. A guidebook is an important book for the
managers and designers of the routes, students and researchers interested in
the cultural tourism and related issues[2].

In Georgia, the fundamentals for planning, designing and implementing
tourist routes is represented by the Legal Documents regulating the field of
tourism, “Georgian Tourism Strategy —25”, “Strategic Plan of the Department
o Tourism and Resorts of Ajara”, documents issued with the support of the
Directorate of Research and Planning at the National Tourism Administration
of Georgia, other recommendations and reference books [3].

Previous experience of the studies undertaken by the tourists, existing
resources and opportunities are to be also taken into account at the stage of
planning tourist routes.

“Tourism Department of Ajara Autonomous Republic” is actively
working in the direction of planning, developing and popularizing new tourist
routes in mountainous Ajara[4].

Machakhela, Keda and Khulo Routes are particularly popular among the
vigitors. It is noteworthy that informational signboards, tourist objects are
placed on the tourist routes, besides this individual tourist maps were
developed. An electronic map of the tourist routes was formed [4].

With the organization of the Department informational tours were
organized for the representatives of tourist agencies and guides. Short-term
educational trainings and courses were delivered for the personnel involvedin
the tourist routes.

It is noteworthy that each route is developed in accordance with the
principle so that to necessarily include family guesthouses and food objects
functioning on the route, which enables the tourist using the route to visit the
sightseeing places and have an opportunity for on-site service.

Under organization of the Department of Tourism and Resorts of Ajaraan
informational basein foreign languageis provided for each tourist route, being
available for the citizens of any country via socia networks.
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Conclusions

International Conference of the Informational Systemsto be held in Riga,
Latvia will enable us to introduce the activities implemented in terms of
planning and organizing tourist routes to foreign colleagues.

On the other hand, this will serve as a unique opportunity for popularizing
tourist potential of Georgia, in particular Ajara abroad and being shared with
best practices from foreign partners.
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Abstract

The paper considers the peculiarities of the development of the fertilizer
market in Ukraine, defines the characteristics of the activity and financial
stability of enterprises on it. In the course of the study external and internal
factors affecting the financial stability of Ukrainian fertilizer producers were
determined.

Keywords: fertilizer market, financial stability of enterprises, influencing
factors, externa and internal influencing factors.

Introduction

A key segment of the global chemical industry is the production of basic
chemicals, fertilizers and nitrogen compounds, plastics and synthetic rubber
in primary forms. The largest mineral fertilizer producers are concentrated in
this segment, whose products are oriented both to supply the domestic market
and for export. In recent years, chemica companies producing mineral
fertilizersin Ukraine are reducing production volumes, so theissue of meeting
the demand of the domestic market for these products is becoming more and
more acute.

Overview

In Ukraine, the production of mineral fertilizers has aways been a sector,
the products of which were in demand. Previously, domestic agrarians started
to buy fertilizersfor the next sowing campaign at least six months in advance.
Nitrogen (68.0%), complex (28.0%), potassium (3.7%) and phosphate (0.3%)
fertilizers were in high demand among agricultural producers. The situation
and habits of Ukrainian farmers were changed by 2022 — the beginning of a
full-scale war in the country. Because of the massive shelling and occupation
of the southern regions, many fields were left uncultivated and mineral
fertilizers became unnecessary. Their sale was further complicated by the fact
that all logistical routes were lost, and even those in need and able to purchase
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fertilizers were not physically able to deliver them. Due to the outbreak of
war, themineral fertilizer market in Ukrainefell by 40-55%, from 4.75 million
tonsto 2-2.9 million during 2021-2022. Thisis primarily due to the reduction
of cultivated areasby 14-16% asaresult of military operations[3]. But despite
the weak demand and the loss of a large number of production facilities, the
chemical industry has not stopped even if the war isover, and if peace comes,
the Ukrainian chemical industry can show significant growth — more than 15%
per year, and its contribution to the country's GDP can increase to 8-10% [4].

In addition to the factor of war, the activities of fertilizer enterprises in
modern conditions are accompanied by the influence of many factors of the
external environment, which affect including the processe so ffinancial
support. Therefore, manufacturing enterprises need to be able to a dapt to
external factor sand respond to their changesin atimely manner.

The external factors affecting the production activities of enterprisesin the
fertilizer market are economic and socia (the level of technology and
equipment development; solvent demand of the population; economic policy,
its stability and validity; legal framework o feconomic activity). To date, apart
from the martial law inside the country, the work of domestic enterprises is
negatively affected by the coronavirus pandemic. The main specificity of
these factorsis that enterprises have no possibility to adjust them.

Factors contributing to the deterioration of the financial condition of
production enterprises are also: non-compliance with the "golden rule of
financing" of production activities, growth of borrowed capital in all forms,
increase in accounts payable, increase in the cost of bank loans, availability of
collateral capital, etc.

Also, the main internal factors that need to be considered at the level of
individual enterprises are: the composition and structure of the products and
services provided; revenues, production costs; the potential opportunity of the
enterprise to take a certain share of the market; the optimal composition and
structure of assets; composition, structure and state of financial resources; the
right choice of strategy and tactics of financial resources management;
industry affiliation of the enterprise.

It should be noted that all of the above factors are closely interrelated, but
their impact on the financia stability of the enterprise can be both negative
and positive.

The main perspectives of improving the financial stability for Ukrainian
mineral fertilizer producers in the conditions of war is the entrance to the
international market and increase in foreign sales of fertilizers. Until 2021.
60% of global fertilizer exports were carried out by five players — Canada,
Russia, EU, China and Belarus. Qatar, Saudi Arabia and Iran remain very
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strong players on the nitrogen fertiliser market. The fall of Russia, Belarus,
and, most likely, Iran under the sanctions roll opens up good opportunities for
Ukraine in the global markets [4].

Conclusion

Thus, financia stability in the current business environment plays a key
role in the functioning of any enterprise and is one of the main indicators that
indicates the current financia condition of the company and ensures its
successful and stable operation. The development of the fertilizer market in
Ukraine and the country's position on the global fertilizer and food marketsin
the near future will depend on how competently the grain agreement will be
adjusted. Strategically, the country's position will depend on the timing of the
end of the war and the ability of the Ukrainian government to effectively
protect the interests of its own producers through various protective
instruments within the WTO.
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Abstract

In this paper, we consider a method of estimating soil salinity based on
field surveys performed and data obtained during a UAV overflight of the
field with a mounted multispectral camera. We applied Random forest
regressor. The regressor was evaluated using Random permutations cross-
validation: Mean Absolute Error: 0.577, Mean Squared Error: 0.695,
Mean_R-sguared scores: 0.575. The high results allow us to recommend the
method for practical application.

Keywords: soil salinity, remote sensing data, machine learning

Introduction

The productivity of arable land can be significantly reduced by the effects
of soil salinity. In order to take the necessary measures, e.g. soil leaching or
conversion to salt-tolerant crops, mapping of cultivated fields is necessary.
Thetraditional way isthe application of remote sensing data, which are based
on field survey data [1-3]. Due to the labor intensity of expeditions and
laboratory measurements, the amount of ground data is usually very limited.
Consequently, there is a need for a system that would link ground surface
monitoring data with the actual values of soil or vegetation conditions. Such
asystem belongsto the class of artificial intelligence systemsthat can be built
on the basis of one or more machine learning models [4]. Unmanned aerial
vehicle (UAV) technology is successfully developed in several applications
[5] and can help in such a system by collecting high-resolution operational
data. In this study, we tested the possihilities of rapid land salinity detection
using a UAV equipped with a multispectral camera.
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Method
The general scheme of mapping using UAV sand machinelearning models
includes severa steps (Figure 1)
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Figure 1. Main steps of soil salinity mapping using UAV

Thefield study was conducted on May 23, 2022. A total of 78 soil samples
were collected aswell. The coordinates of the collection points were measured
(Garmin 65 instrument, positioning accuracy about 5 m). The conductivity of
soil solutions was measured under laboratory conditions (Hanna GroLine
HI9814 instrument). A field flyover was aso conducted on May 23, 2022,
using a specially designed UAV with a MicaSense RedEdge-MX
multispectral camera installed. In Figure 2, the camera is marked with an
orange oval.

Figure2. UAV used in theresearch
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The ground data constituted the target values of the data set. In turn, the
multispectral UAV images (resolution about 7 cm per pixel) were processed
and transformed into a set of layers corresponding to sdinity
indices:'SI1','SI2','SI3,'SI8','WI1'NDSI','SSRI','S1','S2','S3',
'‘NDSIre,'SI3re','SSRIre', some of which, were formed by the authors of the
study. These data made up the matrix of input values. Using the generated set,
computational experiments were performed using Random forest regressor
[6]. The regressor was evaluated using the coefficient of determination (R2),
Mean Absolute Error, and Mean Squared Error [7].

Results

The performance of the model was evaluated using Random permutations
cross-validation (ShuffleSplit) after 200 runs of the model. The model showed an
average value of R2=0.575. The value scatter diagram is shown in Figure 3.

Figure 3. Scatter diagram of laboratory and predicted salinity values

Conclusion

The performed research allows usto recommend a combination of UAV +
multispectral camera + machine learning for rapid mapping of the salinity of
small agricultural fields. The advantage of the method is its efficiency and
high resolution. In the course of further development, the authors plan to
investigate other regressor models and increase the volume of field studies.
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Abstract

In this paper, explainable machine learning is explored as a means for
implementing a decision support system for healthcare organizations.

Keywords: Explainable Machine Learning, healthcare, multi criteria
decision support system

I ntroduction

Artificia Intelligence systems show resultsin awide variety of practice areas.

Currently, one of the unsolved problems of artificial intelligence is the
problem of explaining the operation of complex learning systems. In health
care, banking, and critical infrastructure areas, the application of machine
learning is limited for this reason, among others [1]. At the same time, there
are active developments in the field of explanation systems [2]. The
significant results achieved [3,4] alow us to consider machine learning
models in conjunction with explanation systems as a separate class of
Explainable Machine Learning (EML) systems. Explanation models are
divided into four groups [3] (Figure 1). It is possible to use such systems to
develop systems for making recommendations on the management of
organizations based on a range of indicators in comparison with other
organizations of similar type.
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Figure 1. Methodsfor interpreting machine learning

The scheme of work and some results of the development of the
explanation system obtained in the field of school education are described in
the paper [5].

Method

Machine learning models are tuned by selecting parameters that minimize
prediction errorsfor all examples on which they are trained. Suppose we have
aregression model with a cost function of the form:

J(8) = min==21% (hy (x[) = y )3 1)
where m is the set of training examples or objects, x(® — the value of
parameters or properties for the i-th object; y® — the actua value of the
explained or target variable for the i-th example; hg — the hypothesis function,
which can be, for example, linear.

hg = 90 + 91x1 + 92x2 + -+ enxn, (2)
and n isthe number of properties (features) or input variables.

To minimize the cost, the parameters 0 are selected, and the parameters
themselves describe in this case the influence of the properties. In more
complex cases, such a scheme is considered only on alocal section [6], or
some game-like model [7] is used, essentially enumerating combinations of
properties.

Multi Criteria Decision Support System — MCDSS are built just on the
weighting of properties or their combinations, applying different techniques
for obtaining knowledge from experts[8]. In the case of EML, the module of
obtaining and transforming expert knowledge is replaced or supplemented by
a model built on objective data, the volume of which may be large, and
unavailable for review by an individual expert. Asaresult of the work of this
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module, an estimate of the influence of parameters of various kindsisformed
(Figure 2).
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Figure2. EML model visualization

Knowing the influence of the properties, we can adjust them to get better
resultsin aregression or classification model describing our object of study.

To apply this approach, we need to solve the following problems:

— Form aset of data describing the objects under study
Define one or more target indicators (target values)
Develop aclassification or regression model
Evaluate the influence of the attributes
Construct asystem to explain the influence of the propertiesor, in other
words, a system for forming recommendations.

The benefit of such a decision support system is the reliance on an
objective information model of the system

Results

At present, to implement the described decision support model, a system
of indicators of health care organizations has been developed, a data set
describing more than 200 health care organizations in Kazakhstan has been
collected, several target indicators of the system have been identified, a
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regression model linking research objects (health care organizations) into a
single information system has been developed and experiments to assess the
influence of properties have been conducted.

Conclusion

The paper judtifies the use of EML as part of the MCDSS, as a way to
build a block of knowledge, based on objective information of large volume.
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Abstract

With the introduction of information and publications for social media
every day, alarge number of text content is created in the comments, reviews
and short text reports. As aresult, users have alot of relevant information in
the same content or more information on the topic discussed. The agorithm
of machine learning and learning of the spoken language is used to analyze
the number of text pieces in social networks, accessible to the internet,
including the method of topic modeling, which has become popular in recent
years. Inthisarticle, the proposal of topic modeling and its public application,
methods and meansis considered. Topic modeling helpsto classify documents
into different topics and to select some words that represent the extracted
topics. In thiswork, we created atopic modeling pipeline to evaluate different
topic modeling agorithms, including their performance on short and long
texts, preprocessed and non-preprocessed datasets, and with different
embedding models. Finally, we summarized the results and more suggestions
for algorithm selection depending on the task.

Keywords: topic modeling, LDA, NMF, BERTopic, Top2Vec,
preliminary report, information publications

Introduction

We live in a world where data flows accumulate continuously. Thus,
searching for the necessary information from the collected information can be
something very tiring and time consuming. In natural language processing
(NLP), the term topic modeling includes statistical and deep learning methods
for searching for hidden semantic structures in a set of documents. Topic
modeling is designed as a means of organizing, searching and understanding
a large amount of textual information. This is an uncontrolled problem of
machine learning. Uncontrollable means that the algorithm studies patterns
when there are no tags or labels. Most of the information we create and
Exchange as human beingsistextual. Documents, conversations, phone calls,
messages, emails, notes, social media posts. In this article, we will discuss
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popular approaches to topic modeling based on deep learning, starting with
conventional algorithms. We will try to share these models and compare their
advantages and disadvantages in practical use. Topic modeling methods are
designed for word processing, astopics are difficult to define manually, which
isinefficient or scalable due to the large amount of data. So, our topic model
evaluation solution is acomplete set of different topic matching, diversity and
cluster metrics, as well as many visualizations that make it easier for people
to better understand and evaluate the results of topic models. The indications
used consist of:

— Normalized Pointwise Mutual Information (NPMI) is an indicator of
the sequence of topic wordsin [-1,1], where 1 isthe ideal union

— Topic Diversity (TD) — measuring diversity by the percentage of unique
topic words, i.e. [0,1], where 1 represents different topic words.

— Inverted Rank-bias overlay-also an indicator of diversity in the form of
a percentage of the rank of unique topic words, in which higher rank words
are less punishable. Again in the [0,1] range, where 1 represents different
subject words.

— Rand Index-a measure of the similarity of two clusters given by the
topic model and specific features, again [0,1], where 1 represents a perfect
match.

Materials and methods

2.1 Classification of topic modelling

The topic model can be seen as a technique for presenting large amounts
of data generated by the development of computer and web technologies at
low dimensions and presenting hidden concepts, prominent functions or
hidden data variables depending on the context of the application. effectively
defined [1]. The reduction in size was originally considered algebraically,
where the original Matrix was decomposed into a factor Matrix. So, in this
review, our topic simulation classification strategy is described as follow:

— Probability model

— Non-probabilistic topic model (algebraic model)

Impossible approaches are algebraic approaches to matrix factorization
and appeared in the early 1990s along with the concept of implicit semantic
analysis and non-negative matrix factorization. Both LSA and NMF work. in
the" word bag " approach, when the body becomes a term document M atrix
and the order of the termsis completely ignored, only the terms are taken into
account in the documents. The probabilistic model emerged to improve an
algebraic model such as implicit semantic analysis by adding probabilistic
meaning using generative model approaches [2]. The next leve in the
classification tree is based on an observable and non-observable approach to
subject modeling, with the PLSA and Dirichlet implicit distribution such as
the probabilistic topic model falling into this hierarchy. Initially, both pLSA
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and LDA were completely uncontrolled approaches, but later many
researchers work on the Dirichlet hidden distribution model (LDA) with a
controlled approach to model learning, Plsa being studied in a semi-controlled
manner in very limited areas of application [1-2]. The perfect models did not
make a significant contribution to controlled modes and are considered to be
out of the article. The last level in the classification hierarchy considers word
sequences when modeling the subject. Full topic modelling approaches based
on BOW until 2006.

2.2 Dataset

The data sets used here can be divided into two different categories: short
and long text sets. Their division into these categoriesis justified, since a set
of short-text data has characteristics different from an extended set of text. For
example, long-text data sets, such as 20 Newsgroups, often contain documents
containing more than 100 words, and are more readable and complex because
they are often news articles. The entire data set, their categories, the number
of documents and the number of specific featuresindicated by the sources are
shown in Table 1. You can get acquainted with their relevant sources on the
links. For example, the 20 Newsgroups dataset is a version separated by dates,
Yahoo Answers is a set of 60 thousand documents taken from a complete
dataset, CRISIS NLP resources are only marked versions. For our
experiments, we initialy studied how raw and pre-processed versions of the
same data set affect the results. Even for embedding-based topic modelling
agorithms such as Top2Vec and BERTopic, we found that a small amount of
preprocessing results in good topic words [3]. Therefore, in order to make a
fair comparison of the data sets of different algorithms, we used similar
preprocessing methods in each run. In addition, to facilitate comparisons
based on human data and better visualize the results, we selected a small
number of topicsin the data set, which is determined by the number of unique
featuresin the corresponding data set.

Tablel
Available datasets and their characteristics

Topic

Name Typeof Text #Docs Count
20 Newsgroups (By Date) Long 18846 20
Y ahoo Answers (60K) Long 60000 10
CRISIS#01 Short 20514 4
CRISIS #07 Short 10941 2
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2.3 Topic modeling algorithms

In this section, we will consider in more detail the four algorithms used.
Here we give examples of how algorithmswork, what parameters we use, and
how to visualize algorithms.

Dirichlet latent distribution (LDA)

LDA is a probabilistic model that is considered the most popular TM
algorithm in real-world applications for extracting topics from a collection of
documents, asit provides accurate results and can be taught online. The corpus
isorganized as arandom mixture of hidden themesinthe LDA model, and the
theme represents the distribution of words [4]. In addition, LDA is a
generative uncontrolled statistical algorithm for extracting topic information
(headings) from a collection of documents within the framework of the
Bayesian dtatistical paradigm [4]. The LDA model assumes that each
document consists of different topics, where each topic is a probability
distribution by word. An important advantage of using the LDA mode! is that
topics can be extracted from a given collection without prior knowledge. The
scheme of the LDA topic model is shown in Figure 1.

Figure 1. Theinitial structure of the LDA topic model
Non-negative matrix factorization (NMF)

NMF is an uncontrolled matrix factorization (linear-algebraic) method that
can smultaneoudy perform both dimension reduction and clustering. It can be
applied to many topic modeling tasks, however, only a few works have been
reported to define topics for short texts [5]. Introduced the NMF model, the
purpose of which is to obtain headings for short text data by using a factorizing
asymmetric matrix of correlation of terms, aterm document Matrix, and a matrix
view of the text body as a word package. The NMF method was defined as the
decomposition of a non-negative D matrix into non-negetive factorsU and V, V
>0 and U > 0, as shown in Figure 2. The NMF model can obtain relevant
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information on topics without prior familiarization with the source data. NMF
gives good results in a number of tasks, such as image processing, text analyss,
and transcription processes [5]. In addition, it can handle the decomposition of
incomprehensible data, such as video.

N K B

Figure 2. Theinitial structure of the NMF topic model

InFigure 2, D = UV, where U and V are not elemental negative, and for a
given text, the corpus is decomposed into two matrices, which are amatrix of
terms U and a document Matrix V corresponding to the coordinate axes and
N points in the new semantic space [5].

We define the header numbers for both algorithms in advance as the number
of headersin Table 1 and set arandom State for the possibility of repeatability for
them. The visudization in Figure 3 shows NMF performance when grouping
documents related to a single specific label into a single defined topic. For
example, Title 1 most documents assigned to this section have a specific
earthquake label. We conclude that the model works best when different specific
traitsprevail in each defined subject. Asyou can see, the difference hereisobvious
inthefirst place, and there are mixed topics like theme 2.
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Figure 3. Visualization of symbolsfor each subject for NMF
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BERTopic

We will briefly describe how BERTopic creates themes and topic
representations in the form of topic words. The agorithm can be divided into
three stages. In Stage 1, embeddings are created for each document in the data
using a pre-prepared embedding model. By default, any model from the
Sentence BERT framework is supported, but in general, any prefabricated
language model can be used, which is one of the strengths of BERTopic,
which is precisely reduced to semantic similarity by transferring calculated
attachments to it [6-7]. Then, in Step 2, these attachments are grouped into
Umap and then smaller-sized views into headers using the hierarchical
clustering agorithm in the HDBSCAN soft clustering approach. This
clustering method allows you to classify documents as noise, which can
improve the formation of short topics. However, in practice, when we use a
small number of headers, most of the 10 files are classified as noise, up to
60% of the total data set. Here, each document is assigned to a single topic
(cluster), so if someone wants to attribute each document to a "real" cluster
without making any noise, our experiments have shown that the smplest and
most elegant solution is to use K-Means instead of HDBSCAN, which, of
course, requiresusto specify the number of the desired topics, aswell as Other
options, such as changing the parameters of the HDBSCAN agorithm and
attributing documentsto a noise-free cluster, were accompanied by additional
problems and performance reductions if the probability was greater than a
given threshold value. Finally, in Stage 3, using the class-based TF-IDF
approach, topic words are alocated to each cluster by creating a distribution
of topic words and selecting the best N words (here: ten words in the topic).
Figure 4 shows the 20 Newsgroups topic similarity matrix for BERTopic.
Only five headers are shown here as a set of 20 to avoid too large a number.
The numbers in the Matrix show the cosine similarity of different subjects.
Low valuesindicate that these two topics are not important, while high values
suggest the opposite. For example, the fifth and twelfth topics can be
considered similar topicsin politics.
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Figure 4. Visualization of the topic similarity matrix for BERTopic

Top2Vec

There are severa similarities between Top2Vec and BERTopic. Both use
pre-prepared embedding templates to create document and word embeddings.
The embedding sizes are then reduced using UMAP and clustered using
HDBSCAN. Unlike BERTopic, Top2Vec takes a dightly different approach
to creating title words, giving al documents a specific title. Consequently,
there are no noisy documents that do not belong to the topic in the top2vec
output [8]. In addition, Top2Vec solves the issue of emissions documents
without taking them into account when calculating topic vectors, but
subsequently assigns them to the nearest topic vectors. Documents with
emissions can be viewed with the naked eye thanks to the UMAP-2D
visualization method. It also concludes that Top2Vec consistently finds more
representative information headers and corps than probabilistic generative
models such as the LDA and PLSA for different header sizes and keyword
count. We fully agree with this statement, since we have observed a similar
pattern in our experiments [8]. The result of the UMAP-2D visualization can
be seen in Figure 5 for TOP2VEC with the CRISIS #01 data set. Documents
with emissions are marked with white circles, and each colour represents a
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different defined subject (not a specific sign). Since it directly uses document
embedding, this visualization method is only available for embedding-based
algorithms (Top2Vec, BERTopic). Using the UMAP algorithm reduces the
dimensions of the document to 2 and displays the resulting vectorsin a 2D
coordinate system.

Figure5. UMAP 2D scatter chart visualization for Top2Vec

Comparison

In this section, we calculate and compare the results of our algorithms,
including the performance results of short and long data sets, the performance
results of pre-processed and unprocessed data sets, and the effects of different
embedding patterns[9].

3.1 Performance for short data sets

First, we compare the performance of different algorithmsin a short data
set. As mentioned earlier, the short data set in our task includes four Crisis
data sets and one news set. Table 2 presents the results of our agorithms for
all five evaluation indicators. Estimates are averaged over al five data sets. In
addition, the number in parentheses indicates the rating of each algorithm.
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Table2
Performancefor short data sets

. . TD Inv. Cluster

Algorithm TD Unique RBO TC NPMI Rand
NMF 0.718(3) 0.715(4) -0.014(3) 0.614(3)
LDA 0.700(4) 0.810(3) 0.010(2) 0.625(2)
BERTopic 0.826(2) 0.901(2) 0.050(1) 0.474(4)
Top2Vec 0.897(1) 0.956(1) -0.279(4) 0.739(1)

As can be seen from Table 2, The top2vec algorithm surpasses other
algorithmsin TD and Cluster Rand, while BERTopic achieves the best results
inTC.

3.2 Performance for long data sets

Comparing long data sets is very similar to short data sets. For example,
we have 20 Newsgroups datasets and a Y ahoo Answers datasets; the result is
the average score for these two datasets [10]. The number in parentheses
indicates the rating of each algorithm. The result is shown in Table 3.

Table 3
Performancefor long data sets

Algorithm T_D TD Inv. TC Cluster

Unique RBO NPMI Rand
NMF 0.565(3) 0.805(4) 0.035(3) 0.846(2)
LDA 0.565(3) 0.878(2) 0.038(2) 0.792(3)
BERTopic 0.637(2) 0.828(3) 0.081(1) 0.425(4)
Top2Vec 0.819(1) 0.902(1) 0.113(4) 0.906(1)

The situation with a long data set is much more complicated than with a
short data set. In total, four algorithms ranked first in at least one evaluation
indicator. Top2Vec ranks first twice: TD (Unique) and Cluster Rand; it also
ranks TD (Inv. RBO) with a dlight gap from the first place. As for the two
indicatorsin TC, BERTopic ranks first, surpassing other algorithms.

Conclusion

Topic modeling isincreasingly used in our daily lives, and the need to extract
topics from unstructured data is aso increasing every day. In our work, we have
developed a topic modeling pipeline, which includes a selection of data sets,
algorithms and evaluation indicators. In addition, we have introduced four
imaging methods that will help people intuitively assess the performance of the
model. In our experiments, we found that no algorithm is superior to the othersin
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all evauation indicators; thus, thereis no super-superior algorithm. However, you
can choose the best algorithm according to the task.
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Abstract

Today, the problem of ecology is quite acute, because with the growth of
industry and the improvement of a comfortable standard of living, our
humanity has begun to forget that the air that is around us, we breathe into
your lungs, as well as what water a person pollutes over time gets into our
body and can cause significant damage, therefore the issue of ecology is at the
top of the agendain the world.

Keywords: ecology, solar energy, alternative sources of electricity

Introduction

The ecology of our planet is definitely the business of everyone who lives
on our planet, but unfortunately, people have begun to forget about it by
spoiling it with their unconscious actions, but it is worth noting that humanity
has still taken certain steps to improve the ecology of the world. For example,
back in 1859, after the tragic cases of the cholera epidemic in London, the
then authorities decided to build a sewage system that was able to improve the
epidemiological situation in the country. Such a project can hardly be called
"modern technologies’, but it can be considered as a starting point for the
improvement of ecology, and this movement towards improvement continues
even now.

There are alarge number of projects that are unknown to the majority of
the population, but at the same time they significantly change life on our
planet for the better, one of the many such categories is aternative sources.

Alternative types of sources are wind, solar and hydropower plants. If we
take as an example the thermal power plant that pollutes up to 80% of the air
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in Ukraine [1] in order for people to receive heat, then with the development
of alternative sources, these percentages can be reduced to a minimum, which
means that the level of morbidity will decrease.

And itisalso difficult not to mention nuclear power plants, which produce
a significant part of the world's electricity, humanity experienced al the
dangers of nuclear power plants during the explosion of the fourth power unit
of the Chernobyl nuclear power plant on the territory of Ukraine in 1986 and
the accident at Japan's Fukushima — 1 in 2011. The consequences of these
events were terrible and led to the contamination of alarge number of areas,
urgent evacuation of people and serious diseases, but at the same time, solar
and wind farms, even if they wanted to, cannot cause such damage. And aso
looking at the events in Ukraine when the Russian troops seized the
Zaporizhzhya nuclear power plant and made it their nuclear shield and means
of nuclear terrorism, more and more humanity began to understand that it is
necessary to switch to aternative sourceg[2]. A large number of these have
already been built, the largest solar stationsinclude the following [3]:

— Tengger Desert Solar Park (China) 1,547 MW.

— Bhadla Solar Park (India) 1,515 MW.

In Ukraine, the top three are headed by:

— Nikopol HPP (Nikopol) — 246 MW

— Perove SPP (Crimea) — 105.56 MW,

— Okhotnikovo SPP (Crimea) — 82.65 MW,

We should not forget about wind power plants because they invest the
lion's share of electricity in the world, for example, 743 GW [4] are produced
in the world now only thanks to wind turbines, and such plants are located all
over theworld, the largest are:

The Gansu wind farm complex (China)

AltaWind Energy Center (USA)

Wind energy center in Muppandal (India)

Of course, these sources of electricity also have disadvantages, such asthe
need for alarge area to place the equipment and the problem that windmills
and solar panels cannot turn with the wind and the Sun, respectively, but this
isall solved programmatically with the help of modern technologies, acertain
piece of code and sensorsinstalled at such stations. And the benefit they bring
to the planet is difficult to estimate, because they hardly pollute our ecology.

Conclusions

As a conclusion, we can say that our future lies in modern technologies
that will develop in the future and help make our home clean and comfortable
for life.
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Abstract

From online shopping to social media, web applications have converted
the way we interact with technology. In recent years, web applications have
emerged as an essential part of modern technology, and machine learning has
emerged as a powerful device in this field. With the growing demand for
personalised and intelligent web applications, the integration of machine
learning algorithms has come to be essentia to improve the overall
performance and efficiency of web applications. Machine learning algorithms
are capable of analysing huge amounts of statistics, identifying styles, and
making predictions, al of which are vital components of web software
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development. Thiswork targetsto explore the use of machine learning in web
application development.

Keywords: software development, web applications, machine learning,
modern technology

Introduction

The rise of machine learning has revolutionised many industries, which
include web application development. Web applications have become more
sophisticated, with users expecting personalised and dynamic experiences.
This has led to a growing demand for applications that can leverage machine
learning to make data-driven decisions, automate tasks, and offer personalised
experiences. According to areport by Grand View Research, the worldwide
market for machine learning in web application development is predicted to
reach $20.83 hillion by 2028, growing at an average annual growth rate of
39.6%. Thereport additionally highlights the growing demand for customised
and dynamic web apps as a key motive force for the growth of machine
learning in web application devel opment.

Machine learning algorithms can be integrated into internet applications
to analyse statistics, recognize patterns, and make predictions. Thiswill help
web applications provide more accurate recommendations, personalised
content, and predictive analysis. In addition, machine learning can aso
automate complex tasks, freeing up time for developers to focus on other
aspects of the application. However, the integration of machine learning in
web development additionally poses new challenges and requires specialised
expertise. Data privacy issues, ethical issues, and the need for specialised
skills are some of the challenges that need to be addressed to completely
understand the potential of machine learning in web application development.

Overview

The main objectives of thiswork:

e To provide an introduction to machine learning and its various
applicationsin the field of web development.

e Toexplorethe use of machinelearning in web application development,
its advantages, challenges, and impact on the development process, user
experience, and overall performance of the application.

e To emphasise the potential of machine learning to transform the way
we develop and interact with web applications, and aso the need for web
developers to have a solid understanding of machine learning techniques and
concepts.

e To use the experience gained to complete a practical task.
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The practical task of thiswork isto create arecommendation system for a
movie search website using machine learning.

Conclusion

Overall, the functionality benefits of the use of machine learning in web
software development are extensive. By using the power of artificia
intelligence, developers can create more personalised, efficient, and effective
web applications that provide users with an advanced experience. As the
sphere of machine learning continues to evolve, it is likely that we will see
even greater innovative applications of this technology inside the sphere of
web development.
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Abstract

In recent years, distance learning has become more and more popular. The
idea of distance education is not new. It is believed that the first attempt to
create a distance form of education was made 350 years ago. Of course, this
was not the distance learning we know today. Having gone through severa
stagesin itsdevelopment, at the beginning of the twenty-first century it makes
a huge breakthrough. Thisis primarily due to the fact that personal computers
and the globa network are becoming widely available, and it has become
possible to provide accessto educational content from almost anywherein the
world. Thus, the chosen topic has been relevant for many years and,
apparently, will be of interest for along time to come. This work is devoted
to some methodological problems of distance education and their solutions.

Keywords: distance education, technocratic ideology, computers and the
global network, educational content.

Introduction

Distance learning, which has long become a reality of world education,
needs not only empirical, but also theoretical understanding. There is already
alot of material here.
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From a theoretical point of view, distance learning has a number of
advantages and some disadvantages, which are a continuation of the
advantagesthemselves. First of al, distance teaching isvery democratic, since
it provides an opportunity to receive education, including higher education,
for the most diverse segments of the population (disabled people, pensioners,
housewives, prisoners, etc.). Thus, not in words, but in deeds, the
constitutional right of citizensto receive education isrealized.

Distance learning is cost-effective because the costs and fees are much
lower than with other traditional forms of higher education. It is also
convenient that students are not tied to a specific place, but can choose it at
their discretion (home education is most often used).

The disadvantages include not the highest quality of education, if we
compare distance teaching with full-time teaching at large universities. Since
the payment for distance education is low, the salaries of teachers are
appropriate, which cannot but affect the quality of the services provided. In
distance learning, self-education and self-control play an important role. But
due to the fact that with the help of the Internet today it is possible to quickly
find the answer to amost any task, the problems of compilation and plagiarism
are especially acute. The teacher most often communicates with students
without visual contact, which makesit difficult to objectively assessthe level
of their preparedness. At the sametime, if a student isrealy interested in the
high quality of the education he receives, then the distance system can provide
him with everything he needs. This again depends on the desire and self-
discipline. From atheoretical point of view, distance learning has anumber of
advantages and some disadvantages, which are a continuation of the
advantagesthemselves. First of al, distance teaching isvery democratic, since
it provides an opportunity to receive education, including higher education,
for the most diverse segments of the population (disabled people, pensioners,
housewives, prisoners, etc.). Thus, not in words, but in deeds, the
constitutional right of citizensto receive education is realized.

Distance learning is cost-effective because the costs and fees are much
lower than with other traditional forms of higher education. It is aso
convenient that students are not tied to a specific place, but can choose it at
their discretion (home education is most often used).

The disadvantagesinclude not the highest quality of education, if we compare
distance teaching with full-time teaching &t large universities. Since the payment
for distance educationislow, the slaries of teachersare appropriate, which cannot
but affect the quality of the services provided. In distance learning, self-education
and self-contral play animportant role. But dueto thefact that with the help of the
Internet today it is possible to quickly find the answer to amogt any task, the
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problems of compilation and plagiarism are especially acute. The teacher most
often communicates with students without visual contact, which makesit difficult
to objectively assessthe level of their preparedness. At the sametime, if astudent
is really interested in the high quality of the education he receives, then the
distance system can provide him with everything he needs. Thisagain dependson
desire and sdf-discipline.

The types of distance learning for primary and secondary education vary
greatly across income groups of countries. Thus, 75% of high-income countries
offer online learning platforms (YouTube video tutorials, resource websites,
online classes, etc). Among lower— and upper-middie-income countries,
education through television and online platforms is dmost equally popular. Of
particular noteisthat only 40% of low-income countries have organized any form
of distance learning. It isvery significant that, despite the predominance of other
types of learning, approximately 10% of al countries deliver printed learning
materials a home to students, this can be seenin figure 1.
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Figure 1. Types of distance learning depending on the income of
countriesand regions
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Overview

Thiswork discusses and offers solutions to the following points:

e Understand what “distance learning” is by looking at various definitions

e List the means of training in distance learning;

e Analyze the technology of education in the system of distance
education.

e Consider the principles of functioning of distance learning

Decision

The idea of the project is to improve the conditions for distance learning
of students under certain conditions, such as the availability of high-quality
interactive means of communication (computers, high-speed Internet, etc.),
the responsibility and self-motivation of students, theimplementation of strict
control by the close circle of like-minded people, is a means of ensuring
affordable quality education.

Conclusion

Summing up the above, it should be noted once again that distance
learning has great prospects for further development. This is due to the
growing demand in the market of distance learning services. At present, not
just training, but universal education is becoming more and more in demand,
alowing you to find a wide variety of information from various areas of
theoretical and practical knowledge. The concept of meta-education is being
formed, providing a person with a meta-qualification, and here distance
education services turn out to be indispensable. Since technical teaching aids
are constantly being improved, not only methodological innovations are
necessary, but also a theoretical understanding of those new formations that
occur in the field of distance teaching.
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Abstract

I mage segmentation algorithms are rapidly being integrated into our lives,
simplifying routine tasks. The use of these technologies allows us to optimize
tasksand processesthat take up aportion of our personal time, such ascreating
stickers on social media. Segmentation algorithms for image processing
simplify the search for license plates, facial recognition, the search for new
planetsin space, MRI or other detailsin an image.

Keywords: photo, segmentation, technology

Introduction

In computer vision, image segmentation isthe process of dividing adigital
image into multiple segments (sets of pixels, also called superpixels). Thegod
of segmentation is to simplify or change the representation of an image into
more meaningful or simpler parts for analysis. Ideal image segmentation
assumes that each pixel is correctly associated with its corresponding image
segment. However, this goal is often unattainable, making it important to
analyze segmentation methodologies and review recent developments in the
field. Ideal image segmentation is aso often not achieved due to excessive or
insufficient segmentation.

Image segmentation has a wide range of applications, including content-
based image retrieval, computer vision tasks, the film industry, materials
science, printing, medical visualization, object detection and recognition,
traffic control and video surveillance. In medical visualization, segmentation
helpsin forensic medical examinations, finding tumors and other pathologies,
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measuring tissue volumes, diagnosing and investigating anatomical
structures, planning, modeling and visualizing surgical operations. With the
proliferation of diagnostic images from computer tomography and magnetic
resonance imaging, there is a need for reliable algorithms that differentiate
anatomical structures and other areas of interest in the resulting tomograms.
The requirements for brain image segmentation differ from those for chest
image segmentation. Image artifacts affecting brain images are more
noticeable. Therefore, when choosing an image segmentation algorithm, all
aspects should be taken into account. There is no universal agorithm for
segmenting every medical image. Each image processing system has its
specific limitations.

Overview

The most common approaches to image enhancement are loca binary
features, spectral descriptors, basis space features, and polygon-based
descriptors. Imagesegmentation has a wide range of applications, including
content-based image retrieval, computer vision tasks, film industry, materials
science, printing, medical visualization, object detection and recognition,
traffic control and video surveillance. In particular, in the field of medical
visualization, segmentation helps in forensic medical examinations, finding
tumors and other pathologies, measuring tissue volumes, diagnosing and
studying anatomical structures, planning, modeling, and visualizing surgical
operations.

Segmentation has become a popular image processing algorithm for
entertainment purposes. It plays an important role in programs for applying
filtersand lenses, creating game avatars, and so on. Similar technologies have
gained particular popularity in messengers and social networks.

Image segmentation is a complex task by nature, and the results often do
not achieve the desired efficiency. The existence of many algorithms and
approaches to solving this problem leads to a lack of recommendations for
using specific algorithmsfor specific situations. First and foremost, it isworth
recalling the most common classification of segmentation methods proposed
by Haralick and Shapiro in 1985.

Decision

Several problems requiring solutions have been identified:

— Familiarization with the image processing process and the role of
segmentation within it;

— Overview of modern approaches to image segmentation, formation of
a comprehensive classification of image segmentation techniques;

— Anaysis of the advantages and disadvantages of the considered
approaches, features of their implementation and operation;
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— Software implementation of some of the presented image segmentation
algorithms with the aim of demonstrating their strengths and weaknesses.

To use the software, the Python programming language and useful
software packages for image segmentation and visualization will be
employed. Threshold-based, superpixel— based, and semantic segmentation
methods will be examined.

Conclusion

Segmentation agorithms for images are a powerful tool in the field of
computer vision and are widely used in various industries such as medical
visualization, traffic control, face recognition, and object detection. Although
thereisno universal algorithm for segmenting every medical image, choosing
the right algorithm can significantly improve image processing results and
help solve various tasks.
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THE BANKING SECTOR AT THE PRESENT STAGE OF
TECHNOLOGICAL DEVELOPMENT
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Abstract

The digitalization is the key trend of the development of banks. The
ensuring to the competitiveness of banks in the trust management market, it’s
necessary to taking into account the key trends in the development of the
financial market, to develop a long-term strategy for digitalization and long-
term investment in the main business models.

Kew words: digitalization, bank, banking activity, digital strategy.

For banks, changes in the structure and direction of market development
createsdifficultiesin ensuring competitiveness. The COVID-19 pandemic has
been a big challenge for the financial industry in general and for banks in
particular, however, as a result of the pandemic, there are lasting influences
that are forcing banks to change the way they compete. The first impetus to
development was global digitalization, including banking. In just a year, the
number of digital services in banks has increased significantly, but the
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digitalization of banks at the current stage of development of the world
economy is insufficient. Requires a rethinking of the business model, it is
necessary to expand the range of services, taking into account the expansion
of the market and changes in the rules of the game on it.

According to experts, digitalization remains one of the key problemsin the
development of banks, which is difficult to solve and implement, about 30%
of banks do not have a well-defined digitalization strategy with an
understanding of the overall development strategy, the purposefulness of
digitalization and understanding of changes in operating models, 45% of
banks have insufficient rates of implementation of digital technologies into
activity. In general, 68% of top management of banks understand the need for
a digital transformation strategy and challenges (Study on the digital..., 2020).

In general, the study confirms that 84% of banks are studying customer
behavior, their level of digitalization, innovation and new technologies in the
industry, the behavior of competitors, etc., but as a result of such research,
only 31% of banks seek to expand their knowledge beyond the financial
industry, explore the possibilities of technologization, share experiences and
develop new business models. The mere expansion of abank'sdigital services
will not be sufficient to remain competitive, much less secure. It should be
noted that banks do not experience financial difficulties with digitalization
processes, only 17% of banks identify costs as an obstacle (Study on the
digital..., 2020).

The key problems of opening new areas of business activity for banks are:
insufficient experience in the market, lack of skills, incomprehensible
business cases (Fig. 1).
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Fig. 1. Key problemswhen opening new areas of digital businessin
banks% (Study on the digital..., 2020)

In generdl, it is worth noting that increased competition with technology
companiesisforcing banksto enter the platform market, no longer for the sake
of digitalization asaprocess, but for the sake of competition and survival with
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a clear economic rationale. Banks offer their services in collaboration with
municipalities, universities, retail chains, which helps to attract new
customers, but there are no clear digitalization strategies and a clear
understanding of the development of digital technologies in this direction in
the trust management market.

At the present stage of development of banking activities, most banking
services are available on the Internet; compared to 2018, the growth of
representation in the globa network is demonstrated. So, in 2018, for
example, the indicator of the possibility of registering current and savings
accounts online was only 34%, while in 2020 the same indicator is already
47% (Study on the digital..., 2020). By 2022, the digitalization of banking
activities is intensifying and covering most of the personnel and banking
operations, however, efforts at the present stage of development are
insufficient, so, on average, banks assign only a little more than 5% of their
staff to digital projects (Fig. 2).
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Fig. 2. Digital transformation FTEsas % of total staff, 2022
(ECB Survey..., 2022)

At the same time, other segments remain poorly covered, and only
information about banking services is provided on the Internet, without the
ability to conduct transactions, however, it isworth noting that more complex
products (mortgage lending, trust management) are more difficult to offer
digitally, although, as evidenced by the devel opment of the platform market —
it is possible and has afairly high level of potential. It is these areas that can
bring more profitability to banks and improve the overall efficiency of banks.
The majority of banks see obstacles to the development of this sector in: lack
of cost-benefit analysis (88%); lack of know-how (43%); lack of technical and
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digital infrastructure of anew generation (40%); complexity of data protection
and regulatory regulation (60%) (Study on the digital..., 2020).

One of the problems of digitalization of banks for the formation of a
proposal in the global network is the involvement of al employees working
with digital products, and even more so, offering complex products. This
requires not only a general digital transformation, but also the digitalization
of processes, training of employees and management. In general, in order to
ensure the competitiveness of banks in the trust management market, taking
into account the key trends in the development of the financial market, it is
necessary to develop a long-term strategy for digitalization and long-term
investment in the main business models.
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Abstract

This study examinesthe main problems of the declinein car sales, presents
the results of a study of the state of the car market in Ukraine, and determines
the prospects for the development of car sales.
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Introduction

Automotive industry is an important component of the economy of every
developed country, because it is at the stage of constant development and
stimulates the country's economic growth. In today's world, amost every
family has a car that they use for their own needs. In European countries, the
automotive industry occupies a central place in national economic policy.
Currently, the study of the automobile market and the determination of the
main trends and prospects for the development of the automobile market of
Ukraine are of particular importance.

Overview

Today, Ukraine has one of the lowest levels of motorization in Europe:
232 cars per 1000 people. The Ukrainian car fleet ismainly replenished with
used cars brought from abroad. Thus, in 2021, Ukrainians registered only
107,8 thousand new cars against 533,2 thousand cars imported from abroad
and registered for the first time. And in 2021, 945200 cars (used cars) were
sold on the domestic market [1].
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According to the Association of Automobile Manufacturersof Ukraine, 56100
new carswere sold in 2022, which is36% lessthan in 2021. At the sametime, the
used car market remains stable. According to the AUTO.RIA portal, 572000 used
carswere 0ld in 2022, which is 5% less than in 2021. Thus, in 2022, sales of new
passenger carsin the structure of the Ukrainian automobile market accounted for
only 6.7% of the total number of registered sales transactions. To reach the
European average of 610 cars per 1000 people, Ukraine would need to supply a
least 15 million cars. It will take another 30-40 years to maintain the pace of
imports (which is impossible under martial law), and this is without taking into
account the decommissioning of equipment.

With the beginning of the full-scale invasion, according to preliminary expert
assessments, amogt a million vehicles were removed from the active part of
Ukraine's fleet (of which at least 200000 were completely destroyed). Sales of
new cars decreased tenfold. As of the beginning of 2023, the number of offersfor
the sdle of used cars within the framework of the largest Ukrainian online
marketplace AUTO.RIA has decreased by 30% compared to February 2022 [3].

Prospects for the development of the car market in Ukraine are related to
several factors. First of all, it depends on the economic situation in the country
and the dsability of the political environment. The development of
infrastructure, in particular the road network and service centers, a so playsan
important role. Vehicles — primarily the ability to be mobile in the rear, the
ability to meet family needs, conduct business activities, as well as transport
cargo, goods and evacuate in case of danger. So, the problem of filling the car
fleet of Ukraineis quite relevant today.

Decision

In March 2022, the Verkhovna Rada adopted a resolution that temporarily
exempted the country from paying customs duties when importing vehicles
from abroad for the period of martial law. As stated in the explanatory note to
draft law 7190, it is designed to ensure the effective and smooth functioning
of the national economy in wartime and provides for the improvement of tax
legidation. That is, the new conditions apply to al citizens of Ukraine without
any conditions, clarifications or exceptions[2].

Such an effective solution solved several problems on the car market of
Ukraine at once;

1. Made it possible to buy affordable cars for which there is the highest
demand (which are in short supply in Ukraine) abroad, and to officially go
through customs clearance without paying customs fees. In a situation where
alarge part of citizenshavelost their jobs, businesses and stableincomes, such
savings significantly help the family budget.
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2. Stimulated related sectors of the economy. Temporary exemption from
customs payments does not mean cancellation of customs formalities and
other procedures. Which entails the payment of customs brokerage services,
car certification, expert inspection, registration at Service Centers of the
Ministry of Internal Affairs and payment of afee to the Pension Fund (from
3% to 5% of the cost of the car). But it also works in areas such as car
insurance, gas stations and fuel trading, generally enabling citizens to move
around and stimulating economic activity. It also saved jobs and reduced the
forced resettlement of Ukrainians across the border.

3. The mobhility of Ukrainiansincreased during the war. According to the
UN, the total number of forcibly displaced persons in Ukraine was about 11
million. About 2,8 million people were evacuated by train. At the same time,
bus routes run irregularly, and air travel is still not working. Therefore, about
8-9 million Ukrainians were evacuated by road transport 3-4,5 times more
than by rail. In addition, | often had to go to the station. In many cases, the
only way to evacuate from places where fierce fighting is going on is to use
personal transport, which islikely to save lives. After all, the Ukrainians, who
were evacuated by their own transport, were in more comfortable conditions
and could take everything they needed with them, which made the place of
stay less stressful. As the war continues, ensuring the mobility of Ukrainians
is of strategic importance.

4. Provide opportunities for economic activity. Having your own car isa
means of transportation, away to get to work by car or self-employment. Taxi,
delivery of goods, transportation, etc. Cars are also very necessary for the
transportation of humanitarian aid, volunteer work, and military needs[3].

Conclusion

In general, the future of the automotive market in Ukraine looks
promising, with significant opportunities for growth and development. By
continuing the implementation of policies that support the development of the
automotive market and solving the challenges facing theindustry, Ukraine can
position itself as akey player in the global automotive market.
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Abstract

The key to effective functioning and sustainable economic development isa
reliable banking system of the country. The banking system condition depends on
the stability of banking ingtitutionsand their ability to resist the negetive effects of
the factors that cause various banking risks. Therefore, awareness of the risks
surrounding the banking business and perfect management can ensure the
reliability of the banking system of Ukraine. The article considers the economic
essence of banking risks, their classification and defines the components the risk
management system in the banking sector.

Keywords: bank risk, classification of banking risks, risk management,
risk management system.

Modern transformations in the Ukrainian economy require an emphasison
reforming its real sector. In many ways, this is due to the need to attract
significant additional investments in the field of production and service
provision. At the same time, during the period of reforms, this process is
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restrained by the high risk of loss of bank investmentsin domestic enterprises.
Economic problems of banks' relations with enterprises of the real sector and
related banking risks are not adequately reflected in economic studies. This
does not reflect the real picture of the riskiness of bank loans and investments
in the Ukrainian economy.

The main goa of banks is to make as much profit as possible. But
depending on the increase in the volume of operations carried out by the bank
that bring profit, the level of banking risks also increases. The banking sector
is very sensitive not only to socio-economic factors, but also to natural and
climatic, political and many other conditions. In turn, understanding the
essence of risks, correct assessment and management of them makes it
possible to avoid or significantly reduce the inevitable losses that arise in
banking activities.

The main task of banking risk management consists in the rationa
management of banking risks, in the most correct and effective assessment of
the structure and level of risk that arises during the execution of a particular
banking transaction.

Banking risk isacertain situational characteristic of banks activity, which
shows the uncertainty of its results and reflects the probability of deviation of
the reality from the planned.

According to the "Methodical recommendations on the organization and
functioning of risk management systems in banks of Ukraine": risk (from the
bank's point of view) isapotential possibility of alack of income or adecrease
in the market value of the bank's capital due to the adverse influence of
external or internal factors. Such damages may be direct (loss of revenue or
capital) or indirect (imposing limitations on the organization's ability to
achieve its business objectives). These restrictions limit the bank's ability to
carry out its current activities or take advantage of business expansion
opportunities.

Banking risk management is a process by which the bank detects
(identifies) risks, assesses their magnitude, monitors them and controlsitsrisk
positions, aswell astakesinto account the interrel ationships between different
categories of risks.

The risk management process consists of the following stages:
identification of risks and their causes; risk assessment; minimizing or
limiting risks by applying appropriate management methods; implementation
of constant control over the level of risks using a feedback mechanism.

The classification of types of banking risksis shownin fig. 1.
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Fig. 1. Typesof banking risks

In various scientific works and studies, which are devoted to the problems
of banking risks, various approaches to their classification are given.

Along with the identification of types of risks and the factors affecting
them, an important role in the banking risk management system is played by
the assessment of each specific risk, its quantitative and qualitative
measurement, and the determination of methods by which the risks of each
category or group will be assessed.

In order to determine the level of banking risks, banks need to create risk
assessment systems that should determine the following components:

— the amount of possible expenses and the size of the risk;

— the probability of the occurrence of this or that negative event;

— the duration of the period during which the risk will operate.

The most common methods of risk level analysis are shown in fig. 2.

Types of risk analysis methods

Feasihility analysis¢——» The method of expert
method evaluations

Analytical method«———» Statistical method
v
GAP- Meto

Fig. 2. Typesof risk level analysismethods

The essence of the cost feasibility analysis method is the detection and
identification of potential risk areas. This approach is used as a result of the
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fact that in the course of the bank's activity, the degree of risk of expenses
from certain directions and individual elementsis not the same. This approach
makes it possible to identify "bottlenecks" in banking activity from the point
of view of riskiness, and then to develop certain ways of liquidation.

The analytical method involves risk analysis with the establishment of the
optimal risk for each type of banking operations and their totality as awhole.
The most famous and widespread analytical method of risk assessment is the
method of stress testing.

The essence of the expert evaluation method is to study the evaluations
made by experts, and then ageneral expert evaluation isformed. Examples of
expert assessment methods include the assessment of creditworthiness ratings
of bank clients, the calculation of the amount of risksin the credit portfolio of
a banking ingtitution, compliance with economic standards in the banking
system, and credit classification depending on the degree of risk.

The statistical method is used if there is a sufficient amount of statistical
information to conduct a quantitative analysis. The essenceisthat thereis an
analysis of all dtatistical data that relate to the effectiveness of the bank's
implementation of the considered operations.

The GAP method is also used to assessinterest rate risk and liquidity risk.
Under this method, certain assets and liabilities are allocated over time
periods. By comparing the flows obtained from placed assets and liabilities
for each time period, the level of liquidity is determined and evaluated.

According to the above classification of banking risks, the risk
management system in the bank should consist of subsystems for managing
credit risk, liquidity risk, interest rate risk, market risk, currency risk,
operational and technological risk, reputation risk, strategic risk and legal risk.

The process of risk management in banks should cover al its structural
levels— from management bodiesto thelevel at whichrisk isdirectly accepted
or generated.

Risk management in banking is a process aimed at managing threats and
opportunities affecting the creation or preservation of capital value. This process,
carried out by the supervisory board, managers and al other employees, begins
with the development of the Strategy and covers all the activities of the bank, and
isaso aimed at the development of measuresthat will dlow to bring theidentified
risk into compliance with the acceptable level of risk.
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Abstract

This work is an attempt to unravel the classical problem of human face
recognition. The researcher addressed the problem of automated face
recognition by functionally dividing it into face detection and face
recognition. Different approaches to the problems of face detection and face
recognition were evaluated, and five systems were proposed and implemented
using the MATLAB technical computing language. The researcher gathered
a face database of 30 individuals consisting of over 450 facial images to test
fully automated face detection without verification, fully automated face
detection with verification, manual face detection and automated face
recognition, fully automated face detection and recognition and pose invariant
face recognition. Successful results were obtained for automated face
detection and for automated face recognition under robust conditions. Fully
automated face detection and recognition was not realized because an eye
detection system could not be implemented. Pose invariant face recognition
was also successfully implemented under controlled conditions.

Keywords: Pose invariant, face detection, face recognition, Feature
extraction
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Introduction

Face recognition is an essential neurological mechanism that begins from the
infant stage and continues till the end of life. The eye retina captures face
information in the form of light. The light signa is transferred for visua
processing in the temporal lobe neurons of the brain. Further, the processing of
visud signa happens in the cerebral cortex (parietal temporal-occipital and
prefrontal areas of brain synapses). The right side of parietal temporal-occipitd is
responsible for accumulating the processed visual information. The accumulated
knowledge plays a significant role in face recognition, and this ability of humans
remains unaffected evenin the presence of changesin illumination, viewing angle,
or distance. For recognition of faces, the neurons of our brain use the first order
relational information aswell asthe second order relational information. Thefirst
order relationa information deds with the spatial arrangement of facial key
features (locations of eyes, nose etc.). All human beings have the same basic
features (i.e., first order relationd information), which can-not be discriminated
and therefore the sole use of these information without the second-order
information lacks the potential to differentiate one person from another. The
second order relational information establishesthe rel ationship with thefirst-order
relationd information.[1] ose variations can occur across any of the three
dimensons: (1) left or right (Yaw, aong the Y-axis); (2) above or below (pitch,
along the X-axis); and (3) clockwise or anticlockwise (roll, dong the Z-axis). The
natural pose variations that often creep in (left or right) are dong Yaw or Y -axis
ranging from 0 to 45°.

Figure 1. Pose Variations

Proposed system

One of the simplest ways to recognize someone's particular identity is by
their face. A personal identification method called face recognition analyzes
a person's physical features to determine their identity. The process of
recognizing aface mainly consists of two phases: face detection, which occurs
quickly in people, barring situations where the object is nearby. The second
phaseisintroduction, which identifies aface as belonging to a specific person.
Afterwards, the stage is duplicated and created as a model for facial image
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recognition (also known as "face recognition™), a biometrics technique that
has been extensively researched and created by professionals.

white. Each pixel isrepresented by one bit. Thistype of imageis useful in
computer vision applications where only image or overview information is
required. It can be created based on a greyscale image that uses O for pixels
with agray level below the threshold value and 1 for other pixels, but thisway
of creating is not useful because most of the information islost and the result
of theimage Is smaller.

Gray image: theseimages contain brightnessinformation. The number of bits
used to display each pixel isrelated to the number of different available brightness
levels. A typical image contains 8 bits per second. Pixel, so there are 256 different
possible greyscale (Ng) values or intensity values from O to 255.

* Colour image: images are usually displayed asRGB models (red, green,
blue) and each pixel has 24 bits. Brightness and colour information is linked
and displayed. The SIFT and creates a set of SIFT descriptors to display the
face image. The algorithm implemented in this module, and then to recognize
the face. The recognized face is compared with the face models stored in the
Face Gallery and the most similar model is selected as the recognized face.
The last reliability module is to identify whether the recognition result is
correct, followed by a classifier.[5]

Binary image: thisisthe ssimplest image with two greyscale values, 0 and
1, or black and in many applications.The two information is separated by
transferring information to the RGB. The primary goa of utilizing SIFTS on
face recognition using Eigen faces (facial space). This module also detectsthe
surface of the object in the detected area of the face and transforms and
reduces the face. The element extraction module is used to create a face
representation.

Figure 2. Proposed flow chart
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Rotational invariance is obtained by calculating descriptors relative to a
reference in a local neighbourhood. References make calculations fast and
keep calculationsin Local Binary Mode (LBP) simple. The proposed method
not only preserves the complete structural information extracted with LBP,
but also captures complementary information using amplitude information,
thereby gaining greater discriminatory power. For selecting function,

Gray Level Co-Occurrence Matrix-Single of the for the most part
popular statistical methods for measuring image consistency in sequence is
the "gray level co-occurrence matrix" (GLCM). The GLCM means provides
reasonable texture in sequence for an image that can only be obtained from
two pixels. The results show that compared to the use of DRLBP and GLCM
technology, this method can improve the recovery accuracy. Finally, evaluate
performance factors such as accuracy, recal, and accuracy. [11-12]

Tablel
Result Comparison
Accuracy (%) Specificity (%) Sen(f/zl)vlty
Proposed work 98.72 99.53 08.86
1l CONCLUSION

The system proposes new approach in extension with local binary pattern
called DRLBP.By using these methods; the category recognition system has
developed for application to image retrieval. The category recognition is to
classify an object into one of several predefined categories. The discriminative
robust local binary pattern (DRLBP) is used for different object texture and
edge contour feature extraction process. It is robust to illumination and
contrast variations as it only considers the signs of the pixel differences. The
proposed features retain the contrast information of image patterns. They
contain both edge and texture information which is desirable for object
recognition, the simulated results shown that used discriminative robust local
binary pattern has better discriminatory power and recognition accuracy
compared with prior approaches.
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Abstract

Innovation in educational systems is vital to improving the school's
efficiency and productivity in the 21st century. The computers and smart
devices are threatening the integrity of knowledge and knowing by damaging
the authority of teachers in classrooms changing the way teachers are
perceived. In recent pandemic world’s education system proved that students
can learn their lessons from the home. They do not need go to school or college
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to complete their education. This article will explain how this innovation in
education is useful for today’s generation and how it will be harm them. In
this article, the method of SWOT -analysisis used, with the help of which the
strengths and vulnerabilities of distance learning are identified. The results
analyse the future of distance education, in particular, special attention is paid
to the experience of implementing hybrid education as a likely promising
direction of further learning.

Keywords: Innovation in education, distance education, type of innovation
in educations

Introduction

The education system, as a social institution, is essential to the survival
and well-being of the needs of society in any nation. Education should not
only be comprehensive, affordable and excellent, but also constantly evolving
to meet the demands of a rapidly changing and volatile globalized
environment. The education system must be designed to foster creative and
critical thinkers who focus on contributing knowledge to society. According
to Organisation for Economic Cooperation and Development (OECD),
problem solving, knowledge building, collaboration, expert engagement, self-
regulation, and the application of technology are the learning outcomes of 21st
century education. Education system development must be systemic,
coherent, and measurable. Faculty, teachers, researchers, administrators, and
policy makers are all chalenged to improve teaching and learning
philosophies and practices or other aspects involved in the teaching and
learning process to ensure that students achieve quality of life and work. In
this century, the development of society has reached new horizons. Modern
demands on education have to meet this process as well as the current trend
of globalization and the complete digitalization of all areas of social life. At
the same time, new challenges like pandemic and any country situation,
increase the demands on the organization of educational work, so that for the
future, the most important trends that will determine the further development
of the educational sector must be identified and analysed. The relevance of
thisissue is also increased by the fact that there is no unified point of view or
system of views among researchers on what is the future, essence and
innovative potential of many current trends, i.e., whether they have future
prospects for use or are only a short-term response to urgent problems. Given
the current situation of the world, global, and knowledge economies, the
shortest paths to integrating education systems into the knowledge economy
are reconstructing the concept of knowledge, understanding what innovation
really means, and enriching human capital by increasing the rate of schooling.
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Researchers point out that students are ready for this restructuring, but
teachers and institutions may not be ready, and suggest that this shift must be
made with extreme caution. Some researchers suggest that individuals should
actively participatein the adoption of technologies, asit isnot very likely that
every new instructional technology or ICT will be included in the curricula,
which are hardly designed on an annual basisand whereit isnot very common
to make any updates during the year. Innovation in Education

The definition of innovation is sometimes mixed with the concept of
invention, change, and reformation in education. Some scholars also define
innovation in education as a process, and some even explain it in terms of
innovation theories in business development. These different definitions of
innovation in education are very confusing when we try to discuss innovation
in education. Pratte (1974) said that the term 'educationa innovation' is
sometimes mixed, sometimes it is understood as description and evaluation,
and sometimes it impliesimprovement. According to Innovation of education
paper (2018), the definition of educational innovation is different from
innovation in education. Innovation in education has a broader definition than
educational innovation. The definition includes educational, social, scientific
and technological, economic, administrative, and other innovations. In light
of the literature to date, innovation in education can be broadly defined asthe
development of alternative ways to achieve behaviour change in individuals
when the previous way (learning theory/learning task/teaching
method/learning approach, etc.) is not working effectively. The two old terms
"teaching" and "learning" seem to be replaced by the new terms "innovation”
and "self-regulation.” It islogical to think that in a world where individuals
change the world and are changed by the global world, the old teaching
methods, beliefs and ways will soon have no practical use.

The OECD (2016) has listed four types of innovation in education based
on the Oslo Manua. According to the Oslo Manual, innovations can be
divided into four types. Process, product, organizational, and marketing
innovation. Product innovation is the performance of services or goods in
education that have been improved from their original characteristics or use.
It includes significant changesin materials and parts, product features, ease of
use, existing software, and other functions. Process innovation is the
performance of new or substantially improved services or products that
involve significant changes in software, equipment types, or techniques.
Marketing innovation is anew marketing approach that focuses on changesin
product design, product placement, product packaging, pricing, or saes
promotion. Organizational innovation is the introduction of new
organizational approaches or strategies in the firm, workplace structure, or
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relationship with other organizations. On this basis, the OECD (2016)
modified the existing definition to adapt it to the education environment.
According to OECD (2016), innovation in education can be classified into
four categories:

1) introduction of new services or products, such as new curricula,
educational resources, or textbooks;

2) introduction of a new process in service delivery, such as the use of
technology in e-learning activities;

3) introducing new approachesin the organization of activities, such asthe
use of ICT to interact with parents and students;

4) introducing new marketing techniques, such as the cost of each course
at the college.

M ethodology

The theoretical pedagogical research methods were used in the work:
Abstraction, Concretization, Comparison and others. In particular, with the
help of the comparative method it was possible to compare the main trendsin
the development of education. With the help of concretization, the problem of
using distance education as a key trend in the world education system is
reflected. Special attention is paid to the method of analysis SWOT, which
has been actively used in various fields of science since 1969. The main
content of the method is a detailed analysis of identified factors essential for
decision making, it allows to formulate and characterize the prospects of
development of a process, idea or activity. To predict the probable
development of distance education, we will conduct a SWOT analysis of the
effectiveness of educational resources in this type of training. The main
criteriawill be selected: financial resources. Investment, financing, physical
factors: space, equipment, location, human resources: teaching staff, technical
staff, involvement of speciadists, access to information resources, anaysis of
various internal processes, possibility of professiona development,
availability of loyalty programs, etc. To identify the strengths of online
learning compared to the traditional model, we use the analysis SWOT to
determine where exactly the advantages lie. Consequently, using the above
criteria, we can determine the strengths of online learning in higher education
institutions.
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Table1
SWOT-analysismatrix of the process of distance education
implementation (Created based on the Educational trends 2022:
essence and innovation potential)
Strengths Weaknesses
Ability to obtain grants Depending on Internet access
The requirement in systematic
motivated self-education of students
and faculty
Becoming alimitation in the use of
other online resources
A methodological limitation of
teachers freedom, limitation of
teachers creativity

Lack of significant renovation of the
meaterial and technical base

Expansion of the target audience

Expansion of the Creative Commons
license

Improving the competence of distance
learning participants

Discussion and Conclusions

The main characteristics of innovation are to introduce new changes into
the old system. Sometimes changes are good for the organization or a group
of people, but sometimes they have a negative impact on the system.
Therefore, the introduction of an innovation in an old and rigid system,
especidly in the education system, is sometimes met with rejection. The
biggest obstacle to the introduction of innovation in education is both students
and teachers, as they are directly confronted with the changes. As of 2022,
there are several educational trends. distance learning and other forms of
education that will be actively integrated into the European system of bachelor
education. Distance education and digitalization of learning will be actively
used in the education system. It could be stated that distance education has
certain disadvantages, but the development of the latest educational resources
and the improvement of the existing ones can solve some problems. We also
predict that the future trend will be media education because it meets the
requirements of the information society and modern challenges (such as
hybrid warfare and the Covid-19 pandemic). Educational systems change
people and their societies and vice versa, societies always change and so do
the internal dynamics of the country they belong to.

In general, the use of ICT is only one way to support the content of the
curriculum. Teachers must distinguish between innovation and the use of
technology in education, both of which belong to different concepts. In
summary, the use of technology in education can be a part of the application
of innovative practices and innovation in education. Innovation itself fits
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better with practices in which curricular levels of instruction are enhanced by
technology or technologically enhanced materials, techniques, and equipment.
In other words, technology facilitates the delivery of content to students.
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Abstruct

The study examines the means of a full-scale assessment of an
organization's potential. The level of assessment is examined within the
framework of a prepared procedure. This procedure allows to ensure the
organization's potential discovery in conditionswheretraditional motivational
methods do not work.

Keywords: innovation, methodology, design, programme, position,
responsibility, motivation

Introduction

The paper includes three parts. The first part analyses technologies for
unlocking potential in unusual conditions [1]. The second part deals with the
procedure for assessing the market value asapart of a system providing means
for handling difficult situations [2]. The third part presents the results of
applying the maintenance procedure on arealistic case [3-4]. As a result of
assessment, there were recommendations provided related to the current state,
points of weaknesses and potential growth of the company.

Main Part
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This approach isintended to detect |arge-scale circumstances affecting the
entrepreneurship system. Asthey are identified, a comprehensive assessment
of the BPO organisation’s state for periods of various durationsis carried out.
This assessment serves as a common business platform for the collection,
processing and analysis of business information.

The purpose of the study is aimed at maintenance procedure that provides
a system of measures to get out of difficult situations.

Research tasks:

1) continuous analysis of violations;

2) the choice for adjusting the organizational structure in the short term;

3) implementation of the medium term scenario;

4) development long term guidance.

Results

Conclusion presents the main results, as well as the genera findings
obtained during the study. As a result, the proposed approach makes it
possible to improve the implementation performance of the taken decisions
until the final goal is achieved. The practical results are concluded in the
development of a methodology, which describes the actions that allow
assessing the contribution of intangible assets. The novelty of the approachis
in the mechanisms of internal self-organisation that is accompanied by the
changesin the organisational structure.
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IMPLEMENTATION OF MODERN MANAGEMENT USING
CLOUD BASED SOLUTIONS
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Abstract

The relevance of this study lies in the implementation of a workable
software product. The essence of workability is manifested in achieving
compliance between the requirements for the product and the measure of
efficiency, justified in terms of assessing its labour intensity.

Keywords: technologies, Infrastructure, plan, control, profile,
environment, applications

Introduction

A successful Modern Management aka digital workplace is designed to
empower employees to maximize their productivity. In many of the
enterprises, it’s critical that employees have connection within and across
teams and organizations, as well as with customers, partners, vendors,
suppliers, and guests. Those connections need to be available whether they are
physicaly inthe office, working from aremote location, or doing abit of both.

Overview

The global pandemic forced us to rethink the digital workplace. Prior to
COVID-19, we were dready championing an effort to be more open,
transparent, and collaborative, as many companies were moving their
employees from traditional office settings into more contemporary
environments optimized for teams. Teams were aready becoming more
collaborative, and the nature of work was changing. But never has it become
more necessary for workforces to learn to quickly adapt to becoming more
agile and innovative than since the pandemic.

Aim of this study isto emphasize and understand the importance of Digital
Workplace which would be the New World Order for amost majority of the
enterprises who use IT in their business and those who plan to implement 1T
in their daily business.

The Objective of the study is Modern Management in Businesswhich uses
IT in their everyday functions.

Tasks to be discussed during the Planning and Realization:

— importance of Modern Management;
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— cloud Infrastructure — Advantages over on-Prem AD Infrastructure;

— technologies and tools of Microsoft Cloud Infrastructure;

— access and ldentity Management;

— realization of demo Azure Cloud Environment;

— Work/Access from any approved location without compromising the
Security. Example — Work from a different city, Work from a different
country, Working from a coffee shop, library.

Results

The practical value of the study liesin:

— New World Order or necessity of changein approach of working ethics
of abusinesswhich is streamlined using IT management.

— Evolution in small scale business to understand the use of IT in their
businessto future.

The scientific novelty of the study lies in the continuous development of
approach that allows us to achieve the performance of the implemented
solution or product. This approach emphasizes that al types of business can
use the IT products in their daily economical activities. Cloud Solution
expandstheuseof IT to all businessirrespective of the size of the organization
and purpose of business.

THEORETICAL MODELLING OF THE PROCESSES
IN NANODEVICES: PROBLEMSAND PERSPECTIVES

Emma K Shidlovskaya’
Ingtitute of Aeronautics, Riga Technical University, Latvia
*Corresponding author’s e-mail: shidlovska@inbox.lv

Abstract

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

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

Introduction

When we theoretically describe nanodevice we have to treat the whole
guantum 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 isfurther 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.

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. 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.

Deriving the equations we see that total energy of many-electron system
described by non-orthogonal one-eectron wave functions on the both HF and
DFT Kohn-Sham levels may be written in the same way. Varying expression for
thetotal 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,
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there exists possibility to use quantum transport theory based on time-dependent
DFT (TDDFT) and our cluster model (with non-orthogona 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 gtates 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 stateswhile vacant ones are delocalized [3]. To get occupied and vacant
states of the same locdlization degree, we have modified [3] our initia cluster
embedding equations.

Quantum transport theory and cluster model

One of the approaches for calculation of electrical properties of
nanodevices is quantum transport theory method based on TDDFT devel oped
by Gross with co-workers [4]. We study possibility to combine our cluster
approach with approach of Gross et a. 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 orthogona wave functions may be applied for non-orthogonal
wave functions if we transform initia equations assuming that overlaps
between wave functions are small (S°<<S). Using this assumption we may
combine our cluster embedding method with approach of Gross et a. and
calculate electric parameters of nanodevices.

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

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 time-dependent DFT (TDDFT). It means that we can use
electric current calculation methods based on TDDFT and obtain electric
parameters of nanodevices from the first principles. We use TDDFT based
guantum 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.
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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. If processes in nanodevices may be described by
temperature-dependent electron transitions between stationary one-electron
states we can easily treat them applying TDDFT approaches (including this
one based on our cluster embedding method).

Situation is more complicated if we want to overcome limitations of one-
electron approximation using approaches like configuration interaction (Cl) or
perturbation theory (PT) methods. Our cluster embedding scheme is compatible
with PT or Cl methods because occupied and vacant cluster satesarelocalized in
the clugter region in the same manner. One-electron density may be constructed
for these methods, too. But possibility to get continuity equation and expression
for eectric current in general form requires further study.
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THE SUBJECT OF THE ARTICLE: THE PROBLEM
OF STAFF TURNOVER IN THE BUSINESSESON THE BASIS
OF THEHOSPITALITY INDUSTRY
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Annotation

This article researches the basic of the theoretical and practical aspects of
staff turnover in the enterprises of hospitality, the distinguishing
characteristics of this sphere from other services and develops motivation
strategy of personnel to reduce staff turnover of the hospitality businesses.
Turnover is a familiar topic in today’s hospitality industry. It describes the
situation of an employee leaving the business due to several reasons. In
general, ahigh turnover rate contributes in a negative way to the success of a
hospitality business. Not only big companies are affected aso small to
medium sized organization are faced with the negative aspects of turnover. It
is well known that the hospitality industry has a high turnover rate the
consequences for business leaders are often not discussed. In many cases
turnover leadsto additional labor costs due to expensive recruitment processes
but sometimes turnover aso leads to the closure of a business. To avoid
similar issues, it is necessary to know about strategies that, if implemented
correctly, will lead to a reduction of turnover. There are alot of models and
programs available for use in managing hospitality enterprise.

Introduction

The attraction and retention of high-quality employees is more important
today than ever before. A numbers of trends (globalization, increase in
knowledge work, accelerating rate of technological advancement) make it
vital that firms acquire and retain human capital. In human resources context,
turnover can be viewed as the rate at which an employer gains and misplaces
employees or how long employees tend to stay in a particular organization.
Turnover is measured for individual companies and for their industry as a
whole. Turnover is one of the most researched phenomenain organizational
behavior. Asit istypical for most studies on turnover, the focus is mainly on
members leaving rather than entering the organization. If an employer is said
to have a high turnover relative to its competitors, it means that employees of
that company have a shorter average tenure than those of other companiesin
the same industry. High turnover may be harmful to a company’s productivity
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if skilled workers are often leaving. Organizations are increasingly concerned
about their capability to retain their key employees such as high performer and
employees who make an important contribution to stimulate organization’s
innovative behavior. Therefore, it is essential that organizations understand
the reasons why employees leave their organization. Over the years, there
have been many of research articles exploring the various aspects of turnover,
and thus several models of employee turnover have been promulgated.
Consequent upon this, this research seeks to review some of the past models
with a view to understanding the trend and proffer recommendations to
organizational policy makers. Turnover is a familiar topic in today’s
hospitality industry. It describes the situation of an employee leaving the
business due to several reasons. In general, ahigh turnover rate contributesin
a negative way to the success of a hospitality business. Not only big
companiesare affected also small to medium sized organization are faced with
the negative aspects of turnover. Since hospitality businesses try to avoid
turnover and the resulting disadvantages, the development of strategies that
help to increase employee motivation and reduce turnover isamuch-discussed
topic among the hospitality industry. In many cases turnover leads to
additional labor costs due to expensive recruitment processes but sometimes
turnover also leads to the closure of abusiness. Staff turnover and ways of its
reduction is becoming an extremely relevant topic today in the context of
shortage of professionals in a very dynamic labor market. The motivation
system is an integral part of the management system of an enterprise whose
main task is to stimulate employees to achieve the strategic goals of the
organization.

The object of the research is business activity of hospitality enterprise.

The subject of the study is processes of staff turnover of the hotel
businesses.

The problem of the study is staff turnover that impact results of the
company in anegative way.

The aim of the research is devel opment of recommendations and measures
to reduce turnover of personnel in the enterprise.

To achieve the aim, the following tasks should be performed:

1. To consider modern approaches to assessing staff turnover.

2. To perform marketing research of employees.

3. To develop recommendations and measures to reduce turnover of
personnel in the enterprise.

4. To make evaluation of proposed measures.
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The hypothesis of the study was the assumption that motivation of the
labor activity of personnel in the hospitality business has the same great
influence on tuff turnover, asin any other organization.

The study used a system of methods: organizational — comparative;
archiva method (analysis of documents), observation; data processing
methods — quditative and quantitative anaysis, a well as datistical,
mathematical and graphic methods.

Theoretical and practical aspects of employee turnover in hospitality
industry

Process models for defining employee turnover

In today’s society turnover has a major impact on the wellbeing of
individuals and the business performance. The hospitality industry has one of
the highest turnover rates compared to al the other industries. This high
turnover rate is the result of employees leaving a company for individual and
organizational reasons. Frequent examples are: working hours (individual) or
the change of a business concept (organizational). Turnover in the hospitality
industry not only causes financial problems for the manager of a company,
but also inconveniences for the guests, such as a deterioration in service
quality. Furthermore, the departure of an employee leads to a change in the
way a company communicates and new employees will need some time to
adapt the way the company communicates (6, p. 15-22). Since hospitality
businesses try to avoid turnover and the resulting disadvantages, the
development of strategies that help to increase employee motivation and
reduce turnover is a much-discussed topic among the hospitality industry. It
is well known that the hospitality industry has a high turnover rate the
consequences for business leaders are often not discussed. Today many
employees in the hospitality sector face a lack of acceptance, money and
flexibility. Many employees are unable to start a family due to low salaries
and nonfamily-friendly working hours. In addition, most employees wish for
more leisure time due to the exhausting tasks that are usually part of working
in the hospitality industry. As a result, many people decide to leave the
hospitality industry and to find a more appealing job, which again leads to a
higher turnover rate. In today’s hospitality industry the term turnover is well
discussed, the reasons leading to a high turnover rate are well known and
employers try their best to avoid turnover. In addition to this, it is interesting
that already in 1958 James G. March and Herbert A. Simon investigated the
causes for turnover (7, 58). They introduced the first process model of
employee turnover, which stated that employees leave an organization if the
payment is not reasonable, they are not satisfied with the job or if there are
many alternatives (7, 60). Since this model started to raise interest for
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analyzing turnover, the next mentionable process model was developed in
1977 by William Mobley. Mobley developed the process model caled
“Intermediate linkage model” (7, 75), which analyses the process of how an
unsatisfied employee decides to leave the organization. He analyzed the
process that occurs from the moment an employee defines that he/she is not
satisfied with the current job and the decision to actually leave the company.
First, he defined the four stimuli that determined the actual decision to leave
an organization, they are defined as. job satisfaction, advantages of other 11
activities inside the business, advantages of other activities outside the
business and nonwork-related beliefs (7, 82). After defining the four stimuli
he created the process model that define the actual steps an employee goes
through during the process of evaluating the pros and cons of leaving an
organization. Simplified, the process starts with the evaluation of the current
job and the decision making on being dissatisfied with the job, followed by
the process of searching for alternative job opportunities and the eval uation of
these alternatives and the process ends with the resolution of leaving the
business.

Analysis of employeeturnover at the enterprise

Today, staff turnover is also one of the many challenges faced by modern
businesses. Therefore, in order to find asolution to the problem, it is necessary
to carry out the following: to identify the factors affecting the departure from
the enterprise, and ways to retain employees by assessing the level of staff
satisfaction, conducting an appropriate anaysis, on the basis of which
information will be obtained on the causes of this phenomenon for making
decisions to eliminate the problem of staff turnover.

One of the main disadvantages of the hotel business in personnel
management is the lack of stability for employees in many enterprises.
Continuous development and structural changes, increased competition, the
introduction of new technologies lead to a decrease in the 29 share of low-
skilled labor. The reason for the rather high turnover of the company's staff
lies, among other things, in the ineffective system of motivation for the work
of the hotel staff. Further, to determine the causes of staff turnover, a study of
the personnel of the enterprise was conducted.

Impact of employee turnover on hospitality industry

In our society, the hospitality industry is one of the most important
industries worldwide, it not only satisfies the needs of human being such as,
eating and drinking, it aso provides many jobs and a positive impact on the
gross domestic product of a country. However, the hospitality industry is one
of the main contributors to reducing unemployment, many cases show that
people working in the hospitality industry have alow income and abad social
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acceptance. These examples are just two of the many reasons for a high
turnover rate in the hospitality industry. Furthermore, employee turnover
negatively contributes to motivation, employee engagement, work
environment and job satisfaction. Besides the negative impact on the work
environment and the individuals working in the organization, turnover
contributesin a negative way to thefinancial performance of the organization.
Turnover leads to higher costs for training and hiring new employees but also
the knowledge that an employee is taking with him/her has value to the
company. In addition, especidly in the hospitality industry, the turnover of a
high-performance employee leads to decrease of service quality, due to the
lack of communication and routines. As the negative impact of turnover on
the hospitality industry is well known, many researchers have identified the
different types of turnover and devel oped strategiesthat aim to reduce it. Staff
turnover may be caused by lack of opportunities for career development,
remuneration and working condition. Staff turnover 16 if not taken into
consideration will damage the image of the organization, where customers
will lose trust in the organization. Moreover, productivity of the organization
will also decrease, while employees will be demotivated to work for a
company with high staff turnover rate. Paying employees, a market related
salary may help management in retaining vauable employees. Employee
turnover is a significant factor in the attainment of organizational goals and
objectives. In addition, it is of vital importance to an organization’s
employees. The retention of skilled and talented employees has become a
major challenge for all organizations. In al organizations around the world,
employee turnover is receiving more attention because it slows down the
performance of employees and organizations. Moreover, it increases
organizational expenses that accrue from employee recruitment and training.
Research has indicated that employee turnover is a persistent challenge that
al organizationsface. It influences both employees and the organizations they
work for: employees may be required to learn new skills in new jobs, while
firmsmay incur costs dueto the hiring and training of new recruits. Employee
turnover is one of the most prevaent problems that the human resource
departments of organizations deal with in their operations. Many
organizations spend a large percentage of their resources trying to mitigate
thischallenge because of its negative impact on performance. The main reason
for trying to annihilate employee turnover is to lower the costs related to
employee recruitment, training, development, and reimbursement planning.
Studies have shown that a rising rate of employee turnover can impede an
organization’s growth, performance, and overall effectiveness. In that regard,
the main goa of human resourcesis to devise strategies that lower the rate of
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employee turnover. The attainment of optimal financia performanceis one of
the major goas of organizations. High turnover rates result in negative
financial outcomes due to expenses related to compensation, recruitment,
training, and employee development. The replacement of employeesis costly
because the cost of recruiting and training a new employee could overshadow
the value the employee brings to the organization. The competence of
incoming employees is the main determinant of the degree of financia loss
incurred by an organization. Negative financial outcomes are usualy
experienced when high-performing employees are replaced by low-
performing individuals who are inefficient and unproductive. Experienced
employees exhibit a higher rate of productivity than non-experienced
employees. In that regard, when a large number of inexperienced employees
come into an organization due to high employee turnover, the overall
productivity of the firm decreases. Competence and skills are the primary
factors that determine the productivity of an employee. New employees are
usually associated with waste 17 because of alack of knowledge regarding
the optimal functioning of organizational processes. Resources such as energy
and time are limited, and new employees tend to waste them as they struggle
with acclimatizing themselves to an organization’s way of doing things (9,
112). Experienced employees use these resources with caution and, and as a
result, enhance their efficiency. On this basis, a conclusion can be made that
employee turnover negatively affects an organization’s performance because
it lowers productivity and efficiency. The quality of customer service and the
quality of products and services are critical in determining the level of
customer satisfaction. Quality can be either tangible or intangible. Therefore,
it isimportant for organizations to retain experienced and talented employees
who are conversant with the quality requirements of company services.
Experienced employees are required in order to maintain a high quaity of
products and services. The loss of experienced employees could lead to low-
quality services that could result in low customer satisfaction. Replacing
experienced and talented employees with inexperienced ones compromises
the quality standards of an organization’s products and services. Today’s
business world is characterized by a high rate of globalization and stiff
competition. Therefore, it is inevitable for companies to retain experienced
and talented employees who can innovate and generate ideas for new
products. The success of innovation and new product development is
primarily determined by the competence of the workforce. Companies that
have highly dynamic product lines and innovation exhibit lower rates of
employee turnover than companies that do not innovate. The reason for this
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phenomenon isthat inexperienced employees struggle with innovation and the
generation of new ideas while experienced workers easily innovate.

The hospitality industry isthe major industry that illustrates how important
employees are for the success of a business. The hospitality industry is
characterized by a high personal contact between employees and customers,
thisclearly implieshow significant motivated and well-trained employees are.
Motivated and inspired employeeswill not only contributein the development
of ideas and improvements, they will aso be fully involved in the
organizational activities and will help to achieve the goals of the business.
Since many years, researchers 20 developed a big amount of Human research
management best practice strategies. These strategies often focus on different
aspects of HRM.

Strategiesfor reduction of problemswith staff turnover

Today, organization leaders have the opportunity to select and implement
various drategies. The majority of these strategies focus on dysfunctional
turnover, this means that the aim of these studiesisto avoid turnover that harm
the organization. In most cases organizational leadersin the hospitality industry
are faced with harmful turnover, however before choosing the best fitting
strategy it is required to determine whether the leaving of a certain employee
could have apositive impact on the business performance. Asaresult of having
many strategies to choose from, it can be complicated to choose the right one.
However, the majority focus on the term “turnover intention”, which describes
a person’s behavior during the process of deciding to leave the organization. By
focusing on the development of an employee from the moment he/she starts
working for the organization, 18 managers are able to predict and avoid actua
turnover. The success of this strategy is mainly based on recruitment, employee
engagement and employee retention. In general, this means that a strategy that
focuses on avoiding turnover intention by developing the employees from the
beginning is, if executed correctly, successful.

Despites the proven success of employee building strategies, there are
many other strategies that rather focus on the leader her/himself and her/his
leadership style in order to reduce turnover. One of the most recognized
leadership styles is called “servant leadership”, a leadership style that focuses
more on the employees’ interest than the leader’s interest. This refers to
having a people-oriented leadership style, the leader wants his followers to
achieve career success and professional growth. In addition to this, a major
part of servant leadership isthe ethical behavior of the leader, by focusing on
morality and a high level of ethicsthe leader is able to raise the positive work
environment in the organization. Many studies show that if a leader
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implements a server leadership style, the turnover rate and the intention of
employees to leave the organization is reduced (12, 28).

It is advised to managers working in hospitality enterprises to use CANE
model. In this case implications for employers are as follows:

— Turnover is less when employees have a high level of value for their
work. These employees persist more than colleagues who report low levels of
value. Employers can help employees value their work through consistent
praise, recognition, and special incentives.

— Turnover is less at work sites where employees feel supported by the
organization. Organizations can increase the level of support their employees
feel by listening more, understanding employee issues, and acting
accordingly.

— Employees who feel better about their jobs persist more, exert more
effort, and arelesslikely to leave.

— Older employees tend to be more motivated, persistent, exert a greater
effort, and are less likely to leave in the face of difficulties.

— Salaried employees are more motivated than hourly employees.

— Women are more likely to say their work is more interesting, more
important, and more useful; however, turnover for women is higher than men.

— When employees feel they cannot perform certain tasks, managers
should reduce the size of complexity of the task into smaller "chunks." This
hel ps the employee to build self-efficacy.

— Employees who perceive their work conditions to be unfair and/or
unreliable need evidence that the system is there to help them be effective. If
negative perceptions are correct, management should rectify them.

Conclusion

The hospitality industry today isfacing many difficulties, one of the major
difficultiesis a high turnover rate. The simplified definition of turnover states
that turnover occurs if an employee is not satisfied with the current job. Due
to this high turnover rate many organizations are facing issues, for example, a
bad work environment and a decrease of performance. The main reasons of
staff turnover may be: non-competitive personnel remuneration system,
inefficient recruitment and adaptation system, unsatisfactory working
conditions in the enterprise, lack of training and career development, poor
organization of labor and management in genera in the organization,
problematic relations of subordinates with the manager, unfavorable socia
and psychological climate, negative image and poor reputation of the
organization. Staff turnover can have negative and constructive consequences,
which depend on both its quantitative size and the qualitative composition of
the dismissed / dismissed employees of the organization. The main goal of
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turnover management isto optimizeitslevel. Asdemands and expectations of
both employees and companies alike have changed over time, so has the
popularity of various theories. In today’s workplaces, theories are not often
referred to in regular daily tasks, but they are used to resolve situations where
there are opposing viewpoints or major challenges, such as trying to
understand the motivations of consistently underperforming or unengaged
employees in an effort to combat high turnover rates, low productivity and
low levels of engagement. The knowledge gained from motivational theories
is somewhat of an automated professional competency for many HR
professionals, who do not necessarily actively refer to them, though they do
use them. HR theories are more commonplace in consulting companies, start-
ups, and large corporation.
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Abstract

Web applicationsfor online stores have become an integral part of modern
e-commerce. It isincreasingly common to find a better and more reliable web
application that meets the needs and requirements of users. A large number of
web application owners care about user satisfaction and are willing to invest
resources and time in thisarea. To ensure high quality, such applications, just
like any other software, must be thoroughly tested before they are released to
the market. Various testing methods can be used for this purpose, including
automated testing and manual testing. This article is an attempt to determine
the most effective and best approach to manual testing of a web application
before its release to the market. This work attempts to create a solution to
allow people to use the effective learning strategy, process new data, and
transfer it into long-term memory.

Keywords: manual testing, online store, web application, information
technology, testing methods.

Introduction

According to the 2016 E-commerce Europe report on European B2C e-
commerce, 57% of European Internet users shop online. [4] And the total
volume of online commerce in Europe in 2015 was 455 billion euros. That's a
13.3% increase over 2014. [3]

After just 6 years, the proportion of Europeans shopping online has risen
to 72%. We can read about thisin the European B2C eCommerce Report 2021
by Ecommerce Europe. [2]
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Figure 1. People’s use of web apps for online shopping
in Europein 2015, 2018, and 2021

.

These results are not surprising because online shopping is a flexible
shopping experience that includes shopping online. Shopperswho cannot visit
aregular store or prefer to shop online can benefit from online shopping.

But how do you make the shopping process quality and convenient, despite
itsformat? In 1956, American mathematician Jacob Rabin developed thefirst
program to check programs for correctness. But with the advent of more
sophisticated programs and systems that require more thorough testing,
program correctness checking has become more important and widespread.
There are now many methodologies, standards, and tools for software testing.

Along with the renewal of testing methods, user reguirements for web
applications have also grown. For example, SolarWinds has collected dataand
identified a correlation between the time it takes for aweb page to fully load
and the corresponding bounce rate. The data from the study can be seen in
Figure 2.

The result of the Web Page Load Time vs Bounce Rate study, shown in
Figure 2, shows that page |oad time directly affects the bounce rate. [1]

This is only the page load time. Checking other components of the web
page plays a more important role in providing quality service to the user.
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Figure 2. Web Page L oad Time vs Bounce Rate

Overview

Thiswork discusses and offers solutions to the following points:

e Manual testing as an optimal approach for aweb application

e Comparison of manual testing methods

Improving the quality-of-service delivery through manual testing

Decision

The idea of the project isto test web applications for online shops, which
will alow web application owners to improve the quality-of-service delivery
by performing manual testing techniques. Unlike other similar tests, the
unique idea of web application testing isto do different types of manual testing
on different web applications and find the best manual testing technique
specifically for web applications.

Conclusion

Modern society is oriented towards the idea of ease and satisfaction in
every area of one's life. On the one hand, we have a huge number of
opportunities to acquire something new, but on the other hand, finding atruly
quality web application to acquire this new thing is quite difficult.

Circumstances require us to find new and effective solutions quickly so
that we don't have to spend alot of time looking for them, which becomes an
incentive for testers. The market is shifting from just providing shopping
opportunities to online shopping opportunities with convenient, quality, and
reliable services. One of the best ways to achieve this is through role-based
user testing (manual testing).
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Abstract

At the present time the formation of intellectual capital and its efficiency
is actively developing field of science managemet. The formation of
inntellectual capital and its efficiency is relatively young field, there are no
best practices and standards formulated main directions for the analysis of
formation of intellectual capital efficiency in Latvia. Currently there are not
many approaches and tools on the technological business environment used
by different scientific institution for analysis of formation of intellectual
capital efficiency. Thiswork isan attempt to find the best economic indicators
for the anaysis of formation of intellectual capital efficiency on the
technological business environment in Latvia.

Keywords: intellectual capital, efficiency, formation, scientific institution,
Latvia

Introduction

Taking into consideration the present techological business environment
Situation in Latviait is important to make use of these conditions for further
improvement and development of the intellectual capital formation and its
efficiency.

The object of the present research paper is intellectual capital formation.
The subject of the research paper is the efficiency of intellectual capital
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formation. The objective of the paper is to study the integration process of
technological business environment and intellectual capital formation
problems, to elucidate the factorsinfluencing theintellectual capital formation
and its efficiency, to develop proposals for solving problems and for the
analysis of formation of intellectual capital efficiency by maiking use of
relationship between these factors in investigation of intellectual capital
formation in Latvia.

Overview

The tasks advanced in order to reach the objective:

— ldentify the concept of intellectual capital formation;

— To carry out analysis of the factors influencing intellectual capital
formation in the process of the technological business environment
integration;

— To carry out analysis of economic indicators characterising intellectual
capital formation and its efficiency at the scientific institutionsin Latvia.

Theoretical study methods are reported analysis of intellectual capital
formation, technological business environment management, study of
correlation between intellectual capital formation factors and the
technologica business environment. Empirical pilot methods are observation
for the purpose of studying mutual influence between intellectual capital
formation factors and the technological business environment, study of
economic indicators characterising efficiency of formation of intellectual
capital at the different scientific institutions in Latvia, analysis of the
technological business environment management in Latvia, economic and
dtatigtical analysis of the formation of intellectual capital efficiency on the
technological business environment, economic experiment, study of
international evaluation of scientific ingtitutions, public and non-government
institutions datain Latvia.

Research basis are economic indicators of intellectual capital formation,
scientific ingtitutions and its technological business environment in Latvia.
The research period is from the year 2012 till the year 2023, 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 formation
are shortage of R&D personnel and expenditure, shortage of business
competence of intellectual capital formation at the different scientific
institutions.

The solution of intellectual capital formation problems is based on the
study of technological business environment, intellectual capital formation
and management, and ensuring effective solution of intellectual capital
formaion problemsin Latvia.
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UAVs are increasingly used in solving the problems of precision

Abstract
agriculture. In particular, they allow mapping fields, monitoring the condition
of plants, identifying and spraying weeds. The authors have developed and
successfully tested a prototype of amultifunctional hardware-software system
for collecting and pre-processing images and data in order to solve the
problems of precision agriculture.

Keywords: precision agriculture, UAVs, IUAVT, remote sensing data

Introduction

The use of unmanned aerial vehicles (UAVS) in various areas of human
activity isarelatively new and promising area of technological development
for countries with a variety of types of economies.

This also appliesto monitoring tasksin the field of agriculture. Obtaining
objective information about the state of fields and plants for assessing the
quality and planning agrotechnical activities is a key element of precision
farming technology (precision agriculture — PA).

PA is a crop productivity management system based on a complex of
aerospace, information and communication technologies [1]. It provides
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irrigation, fertilization and herbicides only for those parts of the fields that
need it. PA includes:

— Gathering information about farmers’ fields, culture and region

— Processing and analysis of the received information for planning
agrotechnological activities

— Implementation of agrotechnological measures (precise and dosed
application of fertilizers, herbicides, biophages)

Method

One of the ways to solve these problems is intelligent unmanned
technologies (IUAVT) [2], which can be used at almost all stages of PA to
solve awide range of agrotechnical problems (Figure 1).
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Figure 1. Agrotechnical measures and possible use of UAVs

Due to the relative cheapness, UAVs have an advantage in performing
monitoring tasks on a small and medium scale[3, 4, 5, 6, 7].
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Figure 2. Hardware componentsof IUAVT
Results

To solvethe problems of precision agriculture, ahexacopter prototype was
developed and tested, which is part of a multifunctional software and
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hardware system for collecting and processing images. The UAV has the
following parameters (Figure 3):

— Takeoff weight: 4kg

— Flight time: up to 45min

— Flight speed: 0-60km/h

— Takeoff/landing: vertical

— Flight atitude: 3 - 3000m

— Operating frequencies: 2.4GHz, 5.8GHz

— Satellite positioning systems: GPS, GLONASS, BEIDOU

— Thesize of the area for takeoff / landing: 2x2m

— Diameter aong the axes of motors: 800mm

— Number of engines: 6

— Type of motors: brushless 3-phase

— Control:  manual, semi-automatic, automatic (takeoff/landing,
waypoints)

— Route planning: via PC using modem and telemetry

— Positioning accuracy in standard mode — 0.6m, in RTK mode —
centimeter.

— Software: QGroundControl, DroneLink

Figure 3. UAV prototype of a multifunctional software and hardware
system for image acquisition and processing

As an example of a project for testing automation the Siebel CRM testing
automation system will be considered. Using a set of open-source software an
automated testing system was created that are not inferior to the characteristics
of the complete, large, and paid solutions. Technically, the created tests are
http queries sent to the server, and test scenarios can be described using any
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programming language. This makes the solution more flexible and easily
scalable. Rejecting the finished programs for automated testing, which
requires significant hardware and software resources it was possible to
significantly reduce the cost of testing automation and to achieve faster and
more reliable tests.

Conclusion

The developed flight part of the complex with attachments has been tested.
Itisefficient, efficient enough in terms of performance and applicationin real
conditions for surveying and mapping fields using specialy developed
coverage algorithms [8]. The presence of a multispectral camera makes it
possible to calculate various spectral indices to assess the state of plants. An
RGB camera combined with RTK alows field mapping with centimeter
accuracy.
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Abstract

In this paper, we consider a method of estimating soil salinity based on
field surveys performed and data obtained during a UAV overflight of the
field with a mounted multispectral camera. We applied Random forest
regressor. The regressor was evaluated using Random permutations cross-
validation: Mean Absolute Error: 0.577, Mean Squared Error: 0.695,
Mean_R-sguared scores: 0.575. The high results allow us to recommend the
method for practical application.

Keywords: soil salinity, remote sensing data, machine learning

Introduction

Weed infestation of cultivated fields is the cause of reduced yields of
cultivated plants. The application of precision farming methods requiresways
to recognize weeds in the field and their subsequent mapping to perform a
point impact (chemical or mechanical eradication). Currently, an effective
way to automatically recognize and classify images are computer vision
a gorithms based on the training of deep neural networks[1,2]. However, such
methods require the formation and markup of alarge number of images. Such
datasets are formed for ground-based applications, while for the use of
computer vision systems with UAV s they are not enough. In order to form a
large set of marked images, the field is circled using a coverage algorithm [3],
and then the collected photos are marked in a specia way. This work, aimed
at creating a significant in volume set of images obtained from the UAV is
described in this paper.

Method

Photos of thefield taken with the DJ Mavic mini drone camerawere givento
the expert to identify weedsin the photos so that in the future we could make weed
markings by ourselves. The expert identified 12 classes of objects, whichincluded
an entire bed of the beneficial crop, the beneficial crop, Soybean (Glycine max),
and ten classes of weedsthat commonly grow in soybean fields, namely: Common
briar (Amaranthus retrofléxus), Field creeper (Convolvulus arvensis), Blue
bristlecone (Setaria glauca), Common woodruff (Xanthium strumarium), Pink
thigtle (Cirdum arvense), Chicken millet (Echinochloa crusgali), Hibiscus
trionum, Abutilon theophrasti, Chenopodium album, Apera spica-venti. Figure 1
shows examples of weed plants.
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Figure 1. Images of weeds growing in soybean fields

In order to feed the image into the neural network for its further training,
it is necessary to mark objects on the image. The objects (plants) are marked
by rectangles (bounding boxes) in aparticular softwarein aformat compatible
with the YOLO neura network. The photos of the soybean field were |abeled
using the free Computer Vision Annotation Tool (CVAT) software.

Theimageswere marked manually, so each patch, individual useful plants,
and different types of weeds had to be highlighted with rectangles. Figure 2
shows an example of such markup. Red, turquoise and other colors were used
to highlight the weeds, and green was used to highlight the beds of the useful
crop and the useful crop itself.

Figure 2. Markup of plant images

Results

Asaresult of markup, atext fileis created for each marked image with the
following line-by-line information: the first digit is the class identification
number of the object (0 is a useful crop, 1 is a useful crop, 2 is an amaranth
weed, etc.), and the next four digits are responsible for the coordinates of the
rectangle within which the marked object in the photo is located, that is the
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class label, X, Y for the center of the rectangle, width, and height of the
rectangle, for example:
00.169373 0.489593 0.051810 0.978618
1 0.539392 0.032358 0.040800 0.064147

Markup is a time-consuming process. At the time of the recognition and
identification experiments, the marked-out set of images contains more than
1000 images each of them containing dozens of images of useful plants and
weeds. Among these, soybean fields are labeled at the first, second, and third
growth stages:

— first growth stage 21 days from seed planting, 417 images labeled

— the second stage of growth is 42 days from planting seeds, 375 photos
labeled

— the third stage of growth is 56 days from the planting of seeds, 256
photos.

Intotal there are 1048 marked images of the soybean field, each containing
dozens of images of useful plants and weeds.

Conclusion

The generation of a large set of marked images is a time-consuming
process during which the preliminary results described in this paper are
obtained. Theresulting dataset is already being used to train the Y OL O neural
network.
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Abstract

The purpose of this study is to solve the problem of finding relevant
articles based on user interests. One of the main difficulties is the presence of
various agorithms, some of which concentrate on the meaning of the text,
others on the structure. To overcome this problem and select articles that are
semantically comparable, the study proposes a keyword-based approach.
Article authors usually use special terms in the keywords section that reflect
the main idea of their publication. By creating dictionaries on relevant topics
and processing texts appropriately, it becomes possible to calculate
similarities and differences between different entries. Based on this score, a
set of papers that are most similar to the original work can be selected. The
effectiveness of this approach is demonstrated on a model example.

Keywords: similarity measures, semantic similarity of documents, BERT

Introduction

In natural language, phrases can have similar meanings even if they do not
share any words, while the same words can have different meanings
depending on the context. Various techniques, such as cosine similarity,
knowledge-based methods, and sentence embedding, are currently being used
to address the similarity problem. However, these approaches often require
large training datasets. At the conceptual level, semantic understanding of a
document is built upon conceptual level semantics, while at the text level,
brief similarity analysis can offer insight into semantic similarity at the
document level [1]. Knowledge-based methods use the path between concepts
in knowledge resources to indicate their semantic similarity. Organizing
documents into semantically related groups or thematic categories can help
reduce the time required to find and retrieve information from large
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collections. Textual-semantic similarity is used to identify common
characteristics between objects such as words, documents, or queries.
Different approaches to semantic measurements should be applied depending
on the type of data, the problem statement, and the algorithm structure [2]. By
representing words as vectors, ameasure of distance can be used to determine
their semantic similarity based on a threshold.

BERT usesmany layersof bidirectional transformersisshowninFigure 1[3].

Figure 1. Bidirectional network

There are two sizes of pre-trained BERT models available: Base, which
consists of 12 layers, 768 hidden size, 12 self-attention heads, and 110M
parameters, and Large, which consists of 24 layers, 1024 hidden size, 16 self-
attention heads, and 340M parameters.

In essence, it is composed of multiple layers of encoders stacked together
(Figure 2 [3)]).

1
-

i

Figure 2. Architecture model

BERT isdesigned as an encoder-only transformer that is characterized by
deep bidirectionality, as it can leverage information from both left and right
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contexts in its layers. Our approach in this work involves using BERT to
identify similar documents.

Overview

The way similarity or distance is measured indicates the extent to which
goals are close or far apart, and this measure must align with the features
present in the data. Often, these features are specific to the data or the problem
context. Moreover, the selection of an appropriate similarity measure is
crucia for a search task. Therefore, comprehending the efficacy of various
measures is significant in order to choose the optimal one. Generadly,
similarity/distance measures indicate the similarity or distance between the
symbolic representation of two entities, converting it into a single numerical
value that depends on two factors: the characteristics of the two entities and
the measure being used [4]. The similarity measure assesses how related
documents are to each other. General property of al similarity measures is
that they are displayed in therange [-1, 1] or [0, 1]. O or -1 represent minimal
similarity and 1 represents absolute similarity [5]. To determine the semantic
similarity of two independent sentences using BERT, the input sentences need
to be formatted in a specific way. Thisinvolves adding special tokens such as
[CLS] and [SEP], ensuring that the input sentences are of the same length and
do not exceed 512 tokens (including special tokens), and adding [PAD] tokens
to ensure the sentences are of equa length. Additionally, token IDs
corresponding to each token can be extracted from the BERT model, a mask
ID can be generated to distinguish between [PAD] tokens and real tokens, and
segment IDs can be generated to distinguish between different segments of
theinput. Once the input is formatted in thisway, it can be processed through
the BERT model to determine the semantic similarity of the two sentences.

Decision

The process of vectorization BERT involves assigning a segment
embedding and positional embedding to each initial embedding. The segment
embedding indicates whether the word belongsto the first or second sentence,
while the positional embedding shows the distance between two words.
Unlike recurrent neural networks, the transformer used in BERT processes all
wordsin parallel and does not consider past context. Therefore, BERT needs
a position vector comprising fast and slow sinusoids that change with each
token [6]. Wordswith different meaningsin fast graphs but the same meanings
in slow graphs are considered adjacent, while words with different meanings
in slow graphs are considered far apart.

The most advanced method for creating systems that match semantics
involves calculating vector representations of the items, also known as
embeddings. Machine learning models are used to caculate these
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embeddings, and they are trained to create an embedding space where similar
examples are located close together and dissimilar ones are further apart. The
proximity of two items in the embedding space determines their level of
similarity, with closer items being more similar.

Conclusion

The study examines the challenges associated with identifying semantic
similarity in natural language texts and explores modern approaches to
address them. As part of the research, an algorithm was developed to detect
and process semantically similar sentences and store them in a proposed text
corpus. The results of the evaluation are provided, and the algorithm is
designed to analyze a processed article corpus, identify sentence pairs that
exhibit semantic similarity, and then store them in a separate corpus of texts
ranked by their level of semantic similarity.
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Abstract

x86 processors have come a long way to becoming what they are today.
Many stages of evolution alowed us to put enormous computing power on a
device that fitsinto our palm. But with increasing power we are coming closer
and closer to the physical limitations of processors in their current form. To
delay the inevitable, manufacturers are coming up with more and more
aternative ways to increase processor performance that could also save or
improve energy efficiency. These technologies also are giving scientists more
timeto find new ways to make processors and microel ectronicsin general that
will help circumvent the collison with physical restrictions. This work
analyzes modern solutions of biggest manufactures to increase performance
of central processing units without increasing their raw performance and
attempts to anticipate based on existing discoveries in microelectronics the
future of central processing units.

Keywords: x86 processors, computing power, energy efficiency,
microel ectronics, physical restrictions, performance

Introduction

Central Processing Units (CPUs) have been the heart of computing
systems since their inception. The x86 and x86_64 CPUs are widely used in
personal computers, servers, and embedded systems. Over the years, these
CPUs have undergone several changes in their architecture to meet the
growing demand for performance and power efficiency.

The x86 architecture wasfirst introduced by Intel in the late 1970s and has
become one of the most widely used CPU architectures in the world. It is
based on a complex instruction set computer (CISC) design, which means that
each instruction can perform several operations. This design has several
advantages, including the ability to execute instructions more quickly and
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efficiently, reducing the number of instructions required to perform a given
task, and reducing the amount of memory required to store program
instructions.

The x86_64 architecture, also known as the x64 or AMD64 architecture,
is an extension of the x86 architecture that supports 64-bit processing. It was
introduced in 2003 by AMD asaway to extend the life of the x86 architecture
while providing significant improvements in performance. The x86 64
architecture alows for larger memory addresses and more complex
calculations, making it ideal for high-performance computing and server
applications.

The x86 and x86_64 architectures are used in awide range of applications,
including personal computers, servers, and embedded systems. They are
compatible with awide range of software and operating systems, making them
apopular choice for devel opers and users alike. CPUs have undergone several
changes over the years to meet the growing demand for performance and
power efficiency. These changes include improvements to the instruction set,
the introduction of new technologies such as hyper-threading and multi-core
processors, and changes to the manufacturing process to reduce power
consumption and increase performance.

Aomage LV
"y

Figure.l Year to year CPU performance comparison from 2004
to February 2023 by cpubenchmark.net [1]

Despite the fact that the CPU manufacturers improve performance and
energy efficiency every year, some things will change in the near future.
According to Gordon E. Moore’s (co-founder of Intel) law — the number of
transistors on a microchip doubles every two years. The law claims that we
can expect the speed and capability of our computers to increase every two
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years because of this, yet we will pay less. But It’s about to change: experts
agree that computers should reach the physical limits of Moore's Law at some
point in the 2020s. The high temperatures of transistors eventually would
make it impossible to create smaller circuits. Thisis because cooling down the
transistors takes more energy than the amount of energy that already passes
through the transistors. [2]

Moore's I The pumber of bransbdnm per misroproseeasn: ‘
Thm o o B i, o L i s b B o ot e
N e e v =Ty w0 s M s ma

{
o i
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In a 2005 interview [3], Moore himself admitted that "...the fact that
materials are made of atoms is the fundamental limitation and it's not that far
away...We're pushing up against some fairly fundamental limits so one of
these days we're going to have to stop making things smaller."

Overview

Thiswork analyzing and discussing following points:

e Technologies that increasing performance wider than increasing raw
performance and energy consumption

e Changes in manufacturing processes

e Future of x86 and x86_64 Central Processing Units

Decision

Today CPU manufacturers already testing some ways to increase
performance without huge impact in power consumption:

e Intel CPUs became bigger in the Alder Lake generation (12
generation). Difference in the size of processor substrate between Alder Lake
and Rocket Lake (11" generation) is 7.5 mm. It’s an extra 20% CPU substrate
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size. This extension alowed to add not only 500 additional contact pads but
also add a new feature that allowed to use processor in more efficient way —
effective cores. Effective cores are the same as regular CPU cores but they are
working on less clock speed — between 2 and 2.5 Ghz. They are taking over
background calculations, thus allowing to use performance cores only for
main tasks. This feature alowed to increase performance by adding a lower
impact on TDP than increasing raw performance. Even though this is great
technology it has 2 major flaws. The first one is bad compatibility with old
software that can cause stability and performance issues. And second one is
bad OS compatibility — Intel recommending to use Windows 11 for proper
functionality of their new CPUs.

e Starting with EPY C 3 generation AMD is also testing new feature that
can impact performance without increasing raw power of CPU — 3D V-Cache.
It is amultilayer memory crystal that is mounted on a chipset with cores and
is connected to it by edge-to-edge technology. The number of transistors used
in it reaches severa billion, which is comparable to their number in the
chipsets themselves with CPU cores. This technology allowed to drastically
increase amount of 3 level cache. 3D V-Cache reduces the number of errors
when requesting the required data and reduces the delay in accessing RAM.
And thanks to the large volume, this amount should be reduced in a multiple,
and delays will be reduced significantly. If we compare the 2 consumer
processors Ryzen 7 5800x and Ryzen 7 5800x3d we can see ahuge difference
of 64 megabytes of CPU cache — that is 200% difference. A big flaw with
heating that forced the manufacturer to lock the multiplier of the clock speed
to avoid overheating. Also, the first consumer processors with thistechnology
had a big difference in heating from one unit to another. Enthusiasts from
gecid.com compared their heating results to other reviewers[4] and found a7
degrees difference under similar test conditions. This in turn exceeded the
critical mark of 90 degrees Celsius by 3 degrees. But in the new generation
that was released at the end of February 2023 they have resolved this issue
and even lowered the TDP of top segment CPU Ryzen 9 7950x3d by 50 W
compared with the base version. Interesting fact that similar technology
applied by Intel was used back in 2015 with Broadwell architecture but was
abandoned due to the high cost of production and the disadvantages of the
technology — unlike the 3D cache, Intel’s eDRAM was separated from the
main crystal, so the speed and delays left much to be desired.

In the future there will be lots of changesin CPU production:

e To produce CPU asilicon wafer getting carved using photomask with
a specia ultraviolet excimer laser. But this laser aso has its physica
limitations. To reach smaller technical processes companies may use x-ray
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because it has bigger accuracy. According to an Intel statement, they have
been using x-ray ray since 2002 but for testing reasons.

e Due to physical limitations, a silicon transistor couldn’t work properly
if its size would be smaller than 5 nm — it’ll become a conductor. Scientists
aretrying to resolvethis problem by changing principles of CPU construction.
First ideais to change silicon as the main material to something else. One of
the most successful options became a material that is called carbon nanotube.
A carbon nanotube (CNT) is a tube made of carbon with diameters typically
measured in nanometers. Electrical conductivity of carbon nanotubesis three
times higher than silicon. There are existing prototypes with 14000 transistors
and 1 micrometer technical process. The second big idea was the rejection of
CMOS transistors. The main contenders are TFETS transistors and
memristors. Unlike the CMOS transistor for which electron tunneling is a
failure — it cannot close and turns into a conductor, the tunnel field-effect
transistor works on this phenomenon. If an electron lacks the energy to
overcome a potentia barrier, it remains behind it unlessit isinformed of the
missing energy. However, the tunneling effect allows low-energy electronsto
leak through the barrier. That is, tunnel transistors can operate at less voltage
than complementary metal-oxide-semiconductor (CMOS) transistors.
Moreover, the reduction of the shutter size is not at al dangerous — to avoid
excessive tunneling, you need to further reduce the voltage, which leadsto a
decrease in heat generation. The main problems with tunnel transistors are
production sustainability (the necessary materia is graphene, which can cost
up to 28 billion dollars per gram) and operating temperature of such transistors
can reach down to -25 degrees Celsius. The second candidate to replace
CMOS transistors is memory resistor. If the resistor is simply an electrical
resistance that does not change, then the memristor has a memory effect — it
changes its conductivity in accordance with the amount of electrical charge
flowing through it. This property alows the perfect memristor to be energy-
independent and energy-dependent memory, that is, to combine random
access memory and solid-state drive. In this way, memristors can reverse the
modern concept of data storage — instantaneous system boot, power outages
will no longer cause dataloss, data upload will speed up many times asit does
not have to be transferred from permanent storage to RAM. And such devices
are dready a readity — in April 2022, Weebit Nano [5] announced the
successful completion of testing SoCs (System-on-Chips) on the RISC-V
architecture with the built-in resistive memory unit ReRam of 128 kb, and this
year they promise to extend the resistive memory block to 8 megabytes.

Conclusion

Modern CPUs are developing at a very high speed, including due to the
relative novelty of the technology. Manufacturers with each generation make
Smarter steps to increase processor power while balancing and improving
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energy efficiency. And while modern technology has its drawbacks, | believe
that in the next 20 years, the world will see a discovery that will not only
transform our understanding of processors, but of all microelectronics.
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Abstract

This thesis presents a system for recognizing objects on images using
convolutional neural networks (CNNSs). The proposed system is designed to
accurately identify and classify objects within complex visual scenes. The
systemiseva uated using benchmark datasets, and the results demonstrate that
it achieves state-of-the-art performance on object recognition tasks. The
system is scalable and efficient, making it suitable for deployment in real -
world applications.

Keywords: object recognition, convolutional neural networks, computer
vision, image processing

Introduction

Thefield of computer vision has seen rapid progressin recent years due to
the emergence of deep learning techniques, particularly convolutional neural
networks (CNNs). CNNs have revolutionized image classification and object
recognition tasks by significantly improving the accuracy of these systems.
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Object recognition is a critical task in computer vision with many real-world
applications, including robotics, autonomous vehicles, and security systems.

The goal of object recognition is to identify and locate objects within an
image. This task is challenging due to variations in object appearance, size,
orientation, and lighting conditions.

Convolutional neural networks (CNNs) overcome some limitations by
automatically learning hierarchical features from the input images. CNNs
consist of multiple layers, including convolutional, pooling, and fully
connected layers. The output of the final layer is a set of scores, which are
used to predict the presence and location of objects within the image.

Overview

e Data pipeline: The system starts with a data pipeline for image
preprocessing, which involves techniques such as resizing, cropping, and
normalization. This pipeline ensures that the input images are of consistent
size and quality, which is essential for accurate object recognition.

e Exploratory Data Analysis. Process of analyzing, summarizing and
visualizing data in order to gain insights and understanding of the dataset.
EDA is typicaly the first step in the data analysis process and is used to
identify patterns, relationships, and anomaliesin the data.

e CNN modedl: The system uses a convolutional neural network (CNN)
model for feature extraction and classification. The CNN model consists of
multiplelayersthat learn increasingly complex featuresfrom theinput images.
Thefinal layer of the CNN model produces a set of scores, which are used to
predict the presence and location of objects within the image.

e Performance metrics: The system is evaluated using standard metrics such
as|ntersection over Union (IoU), Binary accuracy, Dice coefficient. These metrics
measure the accuracy and completeness of the object recognition system and are
used to compare the performance of different models.

Overall, the proposed system for recognizing objects on images using U-Net
convolutiona neural network represents a significant advancement in the field of
computer vision. The system leverages state-of-the-art deep learning techniques
to achieve high levels of accuracy and is designed to be scalable and efficient,
making it suitable for deployment in awide range of real-world applications.

Conclusion

The system leverages state-of-the-art deep learning techniques to
accurately identify and classify objects within complex visua scenes. The
results demonstrate that it achieves state-of-the-art performance on object
recognition tasks. The proposed system represents a significant advancement
in the field of object recognition using deep learning and has the potentia to
revolutionize awide range of applications.
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Abstract

Small business is the backbone of any economy. It is small business
structures due to their mobility and flexibility that have al the prerequisites
for quick adaptation and survival in crisis conditions. In this aspect, an
adeguate assessment of the current sales strategy and its rapid transformation
in accordance with the market situation are important. Therefore, the topic of
researching marketing strategies for small business entitiesis relevant.

Keywords: sales strategies, implementation, small business, entrepreneurs,
sales activities

Main text

A sdes strategy is essentially a set of tools for closing deals, converting
people from "target demographics' to "loyal customers.” Although there are
many types and varieties of strategies, al successful ones have common
elements [1]. Each strategy should have clear goals [2], for example, finding
new potential customers, increasing repeat sales or increasing the number of
potential customers. The basis of the sales strategy is salesinformation, which
providesinsight into where the greatest improvement is needed. Goals should
be accompanied by key performance indicators (KPIs). Good strategies are
usually accompanied by standard procedures [3]. At the same time, an
effective sales strategy should include ways to improve the sales skills of the
team. It isalso important to remember that the sales strategy planisnot astatic
document. Thisis a certain approach to how a company sells its product at a
certain time [4].

A small business has certain specifics in its activity. The advantages of a
small business are: independence, cash flow, self-assertion, tax benefits,
community impact, equity, knowledge development, flexibility and mobility.
At the same time, small business has disadvantages, among which it is
necessary to note limited capital for investments, significant riskiness,
increased financial obligations, longer working hours, stress[5].
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Degspite its small size, due to globalization, small business has received a
number of prospects:

1) Accessto the world market. With lower trade barriers, small businesses
can reach previously inaccessible customersin other parts of the world.

2) Expansion of supply chains. Products that are produced or assembled
locally are often transported across national borders. The spread of these
business relationships across national borders has become easier as aresult of
globalization. Technology has also made it easier to manage cross-border
supply chains, especially when the supplier islocated in another country.

3) Remote recruitment. The availability of remote personnel, also known
as telecommuters, is another effect of globalization.

4) Equalizer for business. Asaresult of globalization, equality in business
has somewhat increased. Thanksto the Internet, every company has access to
marketing tools, business data and everything else necessary to compete with
larger, more well-known enterprises[6].

So, modern successful marketing strategies for small businesses are:

1) Audience targeting. This strategy will alow you to target the right
audience, which will allow you to reach more people.

2) Using cold email marketing. This is a great way to connect with
potential customers.

3) Advertising of business on the Internet. Today, one of the most popular
online marketing tactics is social media advertising.

4) Using influencers to increase brand awareness and increase sales.
Influencers are people with a large following on the Internet who can
influence the opinions of their followers.

5) Offers of incentives and discounts. These can be percentage discounts
on products or services, or an offer of free goods or shipping with a purchase.

6) Creating a mailing list. In the newsletter, it is possible to add a
registration form to the pages of the website, on the page of social networks
or on the blog, etc.

7) Investments in search engine optimization. This involves optimizing a
website to appear higher on search results pages

8) Creating ablog about the latest trends and events rel ated to the business
niche. Blogging is a great way to communicate with customers and share
information about your business[7].

Conclusion

A sdles strategy is a company's plan to connect its product or service with
its target customer. At the same time, it is necessary to inform the target
customer about your product, that is, to present the product in a way that
makes it meaningful for customers. Globalization and the Internet have made
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it possible to significantly expand the range of opportunities for the
development of sales activities of a small business, which can use modern
effective strategies to increase sales, among which it is necessary to note
audience targeting, the use of cold email marketing; advertising business on
the Internet; using influencersto increase brand awareness and increase sales;
offers of incentives and discounts; creating a mailing list; investments in
search engine optimization; creating a blog, etc. Choosing a strategy to
increase sales using the Internet, small business entities can go beyond
national markets. This opportunity allows you to increase sales even with a
difficult macroeconomic situation within the country.
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Abstract

Themain goal of the article isto present a new approach to the assessment
of sustainable development of socio-economic system, using the methods of
power changes analysis and system dynamic modelling. The article presents
the concept of system dynamic model of sustainable development using the
concept of total and useful power in open non-equilibrium sustainable socio-
economic systems. Certain possibilities of sustainable development modelling
are provided by methods of system dynamics based on the theory of self-
adjusting systems with inverse connections. These methods in the presence of
a formalized description of the "society — environment” system in terms of
sustainable measures can open up great opportunities. Using the tools and
technology of the system dynamics method, the construction of a conceptual
dynamic model of socia production of a socio-economic system is presented
and will be developing.

Keywords: sustainable development, energy flows, system dynamic,
modelling

Introduction

The contemporary scientific and technical community claims that the new
development paradigm will be based on the priority of the universal laws of
nature, the principles of ecological economics and the widespread use of
digital transformation. According to the authors, the currently used methods
for ng the sustainability of the development of socio-economic systems
do not allow presenting an objective picture of regional and national
development. Monitoring the achievement of sustainable development goals,
managing this process and evaluating effectiveness require the devel opment
of appropriate sustainable systems of criteria and indicators — indicators of
sustainable development [1]. The division of the sustainable development
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system into three separate systems (Economy, Ecology and Society) and their
separate indication cannot give an idea and understanding of the performance
results and development prospects of the entire socio-economic system as a
whole. In today’s changing world, in order to talk about the sustainable
development of a socio-economic system, it is necessary to consider all
processes in a stable coordinate system and measure in terms of a stable
coordinate system. If this coordinate system is constantly subject to change,
and this is exactly what happens in the money/processes coordinate system,
then we will not be able to measure the effectiveness of sustainable
development, design a monitoring system.

Themain goal of the articleisto present a new approach to the assessment
of sustainable development of socio-economic system, using the methods of
power changes analysis and system dynamic modelling. The article presents
the concept of system dynamic model of sustainable development using the
concept of total and useful power in open non-equilibrium sustainable socio-
economic systems.

Overview

The sustainable development design is an ideal image or plan of time-and
space-limited purposeful changes to the design object with established
sustainable development requirements for the quality of results, possible
resource spending frameworks and a specia organization.

The goal of project management is to introduce certain changes into the
constituent parts of the world around us so that the world and its environment
changed by the project are generally preserved, i.e. he remained steady. The
process of substantiation, development and implementation of the project
determinesthe content of the project management of sustainable development.

The reason for designing is a problem situation (negative change) or an
unsatisfied need that gives rise to an idea that makes it possible to remove
dissatisfaction, resolve a problem situation, eliminate or reduce a negative
change in the "nature -society — human" system.

The society, in interaction with the nature, has a number of properties that
should be taken into account in the methods of its study:

— The "society-nature" system is an integral part of the "Life" system and
cannot exist in isolation from the laws of its conservation and change [2].

— The system in a discrete-continuous mode exchanges flows with the
surrounding natural and social environment. The system is open.

— The system is a complex network of flows interacting in time and space
(energy, material, information and cost). The system is dynamic.

— Connections and interactions of flows circulating in the system are
generally non-linear. The system is non-linear.
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— The system as a whole (and all its subsystems) has a certain positive
value of free energy, essentially different from zero, which enables it to
perform useful external work. The system is non-equilibrium.

— The system of social production is developing steadily if there is a non-
decreasing rate of growth in the efficiency of using its power, the measure of
which isthe growth rate of useful power. In this case, the system moves away
from equilibrium with acceleration.

— The system of social production degradesiif thereis a steady decreasein
the growth rate of useful power. In this case, the system approaches
equilibrium.

— sustainable development of the system is ensured by the following main
factors: — increasing the efficiency of technologies; — increase in the resource
return coefficient; — increasing the quality of flow control; — increase in the
density of useful power.

In accordance the concept of ecological economics [3] and the
methodology of the energy flows analysis in open, non-equilibrium stable
systems, the socioeconomic model of sustainable development is defined and
presented in Fig.1. [4] The main law of energy flow for an open life systemis
presented in formulae 1.

N(t) = P(t) + G(t) 1)
where:
N(t) — input flow -full power or energy flow of socio-economic system (SES);
P(t) — output flow — useful power or free energy flows;
G(t) — output flow— the losses power G(t) of SES

REFERENCE TERRITORY

Figure 1. The socioeconomic model of sustainable development

In context of model, the sustainable development is a continuous process
of building opportunities to meet the current needs of the existing socio-
economic system in units of power now and in the future, improve the
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efficiency of using the full power of the system, reduce power losses and
increase consumption in the face of negative external influences and internal
influences. The introduction of the term “power” in the formulation of
sustainable development allows to create an invariant system of coordinates
and energy units of measurement (watts), which alows us to create a
measurable relationship between the needs and opportunities, as well as a
system of indicators and criteriafor sustainable development [5].

M ethodology

The features of the socio-economic system impose certain requirements
on the method of its study.

1. The method should provide a description of the system in interaction
with the environment in terms of physically measurable quantities

2. The method must provide the ability to build initial legal concepts.

3. Themain criterion for the effectiveness of public

production should be the sustainability of its development in interaction
with the environment;

4. The method should represent the rules for determining various flowsin
terms of measurable quantities;

5. The method should enable:

— analyze the impact of technological progress;

-conduct a systematic environmental and economic assessment

-provide a study of the boundaries of sustainable development

-provide research on models of the relationship of energy, information and
cost flows

Certain possibilities are provided by methods of system dynamics based
on the theory of self-adjusting systems with inverse connections. The method
of system dynamics involves the representation of the system under study as
astructure based on the action of aset of direct and feedback linksthat express
their inherent internal patterns. The method makes it possible to study
complex multi-connected systems that depend on the prehistory and include
non-linearly interacting components. [6] It allows you to take into account the
current situation by setting the initial conditions corresponding to this state,
and makes it possible to predict the development of processes in the system
over significant time intervals. Moreover, the method makes it possible to
assess the effectiveness of possible development alternatives in the system
under study. The direct result of the functioning of system-dynamic models
should be considered not numerical forecasts of indicators, but a forecast of
trends in their changes. Methods of system dynamics, in contrast to such
models, assume the presence of a set such feedbacks, which can be not only
positive (accelerating), but also negative (stabilizing and stagnating the
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system) with variable, endogenously formed coefficients. Both socio-
economic and environmental objects belong to the class of stably non-
equilibrium systemsthat exist under conditions and due to the flow of energy
flows through them. The occurrence of circulation in such systems serves as
an objective source of feedback loops.
Results
Using the tools and technology of the system dynamics method, the
construction of a conceptual dynamic model of social production of a socio-
economic system is presented. The systemic dynamic conceptual model
(Fig.2) includes the main six blocks:
1 - Production block
2 — restriction block
3 — the scientific and technological potential creation block
4 — the natural environment block
5- block for the transformation and formation of reserves of natura
resources
6 — technological development
The main initiating element of this model is the "Production” (block 1).
The dynamics of production is described by the equation 2:
R: (Kl + A 1'1) (l/ TO P +1) Ncons (2)
where:
Neons 1S cOnsumed resources,
Risthetotal social product;
K1 isthe basic value of the of technology excellence coefficient;
A n (nu) isthe adjusted value of the technology perfection coefficient;
To isthe time constant of a production process typical of a given society
The input of "Production™ block receives the flow of consumed resources
Ncons, aswell asthe adjustabl e value of the technology excellence coefficient
A 1 (nu). The output flow of the "Production" block is the flow of free energy
(useful power) R. Labor activity R 12 has an impact on nature and generates a
flow of resources — products of labor N. The dynamics of this process is
modeled by an aperiodic link in according the equation 3:
N=&/(TcP+1)Ra (3)
where:
& is resource return coefficient;
Tc is the time constant, characterizing the duration of labor efforts to
obtain N.
The flow of technological innovations of Nin, (block 3) is modeled by the
equation 4:
Nino = Kiech/ (Tg P +1) Rino (4)
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where:

Rino is the flow of free energy of society going to the creation of
technological innovations,

Kiech is @ coefficient characterizing the flow of technological innovations
per unit of the flow of labor resources going to creation of technological
innovations;

Ty is the time constant characterizing the delay of the flow technological
innovations relative to the flow of labor resources or the time of
implementation of technological innovations.

The flow of technological innovation (block 6) leads to the modification
of the technological method of production and technological development,
which leads to a change (increase) in the coefficient of technology perfection
for due to the formation of a custom value of the coefficient of perfection of
technology A n (nu).

This change is modeled by the equation 5:

A (nu) = Kieen/ (TL P+1) (5)

Block 2 characterizes the impossibility of the infinite power of investment
of labour achievements in nature as an object of labour. The system receives
the flow of resources from the natural environment (block 4) after the
transformation and formation of stocks of natural resourcesin block 5.

Conclusion

Deeper analysis and further construction of natural socio-economic
systems within the framework of power changes analysis approach makes it
possible to appropriately develop and practice models for their study as
complex nested nonlinear systems with memory and feedback. The
introduction of the term “power” in the formulation of sustainable
development alows to create a stable system of coordinates and units of
measurement (watts), which allows us to create a measurable relationship
between the needs and opportunities, as well as a system of indicators and
criteriafor sustainable devel opment.

Certain possibilities of sustainable development modelling are provided
by methods of system dynamics based on the theory of self-adjusting systems
with inverse connections. These methods in the presence of a formalized
description of the "society — environment" system in terms of sustainable
measures can open up great opportunities.

Using the tools and technology of the system dynamics method, the
construction of a conceptual dynamic model of socia production of a socio-
economic system is presented and will be developing.
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Figure 2. Systemic dynamic conceptual model
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Abstract

The formation of a smart economy involves the use of new technologies
and mechanisms for their introduction into economic activity. The change of
the modern paradigm of the development of the world economic complex is
characterized by the strengthening of the processes of intellectualization,
digitalization, socialization and environmentalization, which form the general
trend of the development of the smart economy. The development of
collective intelligence is essential to ensure that all solutions contribute to the
formation of a smart global ecosystem. The main factors of the development
of a smart economy include: technological innovations, optimization of
resources, entrepreneurial initiatives, social welfare. One of the countries that
is on the road to smartization and is actively implementing smart economy
technologies is China, which has developed a strategic plan to achieve
innovation and stimulate its economy with the help of science and technology.
The country has created high-tech zones and clusters for technological
innovation, including Zhongguancun, Guangzhou, Zhangjiang, Haidian and
others. Analyzing Chinas approaches, we can determine that the key in the
process of forming asmart economy isthe strategy of economic development,
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based on science and technology, aimed at increasing the use of the latest
achievements of science and technology in production.

Keywords: smart economy, innovation clusters, technology devel opment,
development and research

Smart economy isamultidimensiona and dynamic concept that focuses on
the qudity of life, standard of living and well-being of individuals and
communities. The concept of a smart economy is an evolutionary process,
adaptive to contextual sSituations and characterized by three interrelated
dimensions: economic, social and psychomotor. It is based on a set of moral,
cultural, traditional, political, democratic principles and aims to constantly
improve the quality of life of people through the efficient distribution of
economic resources and the reduction of social and economic phenomena such
as poverty, hunger, discrimination, inequality of opportunities, unemployment
and violence. Thisisthe process of choosing and making decisions by a person
about the way to use limited resources with unlimited needs[1].

The change of the modern paradigm of the development of the world
economic complex is characterized by the strengthening of the processes of
intellectualization, digitalization, socialization and environmentalization,
which form the general trend of the development of the smart economy. The
key driving force of this new economy is the transformation of the
management process, which involves new mechanismsfor involving al actors
and stakeholders in decision-making. The development of collective
intelligenceis essential to ensure that all solutions contribute to the formation
of asmart global ecosystem. The main factors of the development of a smart
economy include: technological innovations, optimization of resources,
entrepreneurial initiatives, social welfare [2].

One of the countries that is on the road to smartization and is actively
implementing smart economy technologies is China, which has developed a
strategic plan to achieve innovation and stimulate its economy with the help
of science and technology. The country has created high-tech zones and
clustersfor the implementation of technological innovations[3]. Over the past
few years, China has made significant progress in building a smart economy.
The country has succeeded in creating an innovative economy and uses
technology and science to promote sustainable development and economic
growth. Smartization technologies are most actively developed in China
within the framework of innovation clusters and technology parks, the most
famous are: Zhongguancun, Guangzhou, Zhangjiang, Haidian and others.

Zhongguancun is the Silicon Valey of China, which has become the
leading technological center of the country. The science park ishometo more
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than 20,000 high-tech companies, including many startups and unicorn
companies. The park has a dynamic ecosystem that supports innovation and
entrepreneurship, with access to funding, resources and talent [4].

Guangzhou International Bioisand is a biomedical center located in
Guangzhou, China. It is a biotechnological industrial park that supports the
development of new drugs, medical devices and hiotechnological services.
Bioisland has attracted more than 250 companies, including international
players such as Pfizer, Roche and GSK [5].

Shanghai Zhangjiang National Innovation Demonstration Zone is a
technology park that has become the center of innovation and
entrepreneurship in China. It has attracted a range of industries, including
biotechnology, artificial intelligence and clean energy. The park has aso
become a center of international cooperation with leading universities and
research ingtitutes around the world [6].

Haidian Artificia Intelligence Industrial Park isatechnology park located
in Beljing, China. It is dedicated to the development of artificial intelligence
(Al) technologies and programs. The park attracted more than 200 companies
and became a center for Al research and development [7].

Technoparks and technoclusters are an important mechanism for forming
anintegral system of China's smart economy, and, asthe practice of devel oped
countries shows, quite successful. Innovation clusters become the driver of
the promotion of technologies to the market, their implementation and
effective introduction into the economic system. These initiatives have hel ped
create an ecosystem that supports innovation and entrepreneurship, attracts
investment, and fosters collaboration among various stakeholders. The
formation of a smart economy in China involves the transformation of the
management process, new mechanisms for involving al interested partiesin
decision-making. Important values of the smart economy are sustainable
development, human perception and preservation of the environment.
Accordingly, it alows to increase productivity, improve product quality,
reduce costs and improve the environmental situation.

Analyzing Chinas approaches, we can determine that the key in the
process of forming asmart economy isthe strategy of economic development,
based on science and technology, aimed at increasing the use of the latest
achievements of science and technology in production. China has an
ambitious "Made in China 2025" strategy, which foresees an increase in the
use of Chinese components and equipment in production from 40% to 70%
by 2025 [8]. To achieve this goal, smart technologies such as the Internet of
Things(loT), artificial intelligence (Al), dataanalytics, blockchain, and others
are actively used.
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The key problems of implementing the strategy and developing the smart
economy are piracy, lack of qualified resources, environmental pollution, and a
large share of the shadow economy. To overcome these challenges, China must
first develop education, the financia system, training for entrepreneurs and
managers, minimize the negative impact on the environment, strengthen control
over the observance of intellectua property rights, and form a comprehensive
government policy to support the smartization of economic activity.
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Annotation

Today, computer technology occupies an important place in the life of
modern society. They have become part of alarge number of products and
services, alow the exchange of information over long distances, are widely
used in business, while changing the process of production, promotion and
sdle of various tangible and intangible benefits, more rational use of
production resources, alowing them to be done in different countries and
improve and automate the process of managing it as a whole, making it more
profitable. This paper reveals the current state of the use of computer
technology in large business and production, and aso proposes a system for
improving the work and increasing the efficiency of an enterprise through the
use of computer technology.

Key words: computer technologies, production automation, electronic
business, technologiesin business

Introduction

More complex software solutions and technologies require equally
advanced devices and infrastructures. So it only makes sense that we can
expect organizations to roll out more digital transformation initiatives in the
near future. Thismeans higher IT budgets, higher demand for technical talent,
and more investment in new hardware and software.

According to Spiceworks Ziff Davis, the top three drivers for budget
increases are the need to replace aging infrastructure (56%), higher priority
for IT projects (45%), and increased security requirements (39%). [1]
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Figure 1. Share of the production budget that isallocated to the
development and application of computer technology

Also, according to research by Spiceworks Ziff Davis, 11% of the
company's managed services budget comes from hosting. The same
percentage for backups and 10% for hardware support and maintenance.

With more employees working from home than ever before, many full-
time, millions of corporate devices will continue to operate outside the
relatively secure boundaries of corporate networks.

This massive transition to remote work has raised new concerns in
companiesof al sizes, with endpoint security being thetop concern for remote
security, followed by vulnerability management and security incident
response. As a result, demand for new security solutions is expected to
increase over the next two years, and enterprises are significantly more likely
to adopt these technologies than SMBs. [2]
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Figure 2. The use of computer technology for enterprise security

From the foregoing, it becomes clear that computer technologies are used
in amost all areas of business and make its work more efficient and safer.

Review

This paper proposes a study and solution on these points:

e The current state of the use of information technology in business

e Using computer technology to automate and improve production
efficiency

e Waysto improve business processes and production processes through
the implementation of information technology

Solution

Theidea of the project isto implement the following tasksin business and
production: implementation of CRM systems

use of software for optimizing business processes, personnel management,
customer interaction, communications with elements of the business chain;
introduction of software and hardware systems for the automation of
production and work; the use of smart office and smart production systems
and other tools that thiswork coversin more detail.

Conclusion

Modern business, and especialy production, operate in a highly
competitive environment, and also depends on the influence of external and
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internal factors, such as the economy, progress, global circumstances in the
world, the qualifications and training of employees, and the quality of work
with partners.

In order for an enterprise to fully operate, develop and make a profit, it
must keep pace with progress, and in particular, use computer technologiesin
internal and external processes that optimize work and make it more efficient
at all levels.
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Abstract

Currently, the hospitality industry plays an important role in the social part
of life. This helps to meet the basic needs of travelers in terms of
accommodation and food. Hospitality industry enterprises operating in the
Uzbekistan city of Fergana under the name "Tantana' hotel in emerging
markets Due to the weak competitive position, the hotel is losing its guests.
The influence of market forces is growing and businesses must begin to
improve competitiveness and customer satisfaction in order to ensure thewell-
being of companies, employees and owners. After al, international interest in
the direction of tourism in Uzbekistan is growing, and investments,
cooperation and gastro-tourism are also possible. The country's economy is
going to another level, increasing demand from domestic business trips,
tourism and recreation.

Keywords: Fergana, tourism, development, competitiveness

Introduction
The hotel industry today is leading for many countries. The industry
employsover 250 million jobs. Billions of square feet of space and tipsremain
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anew kind of "consumer pro" that highlights the originality of the concept.
The growth of the industry is huge. And the forecasts are very positive —
according to all studies, the industry will continue to grow. Thisis due to the
increase in people's incomes, the increase in the supply of cheap air tickets,
the mobility of the modern world and the increased attention to entertainment
in our society.

Tourism in Uzbekistan today is a wide range of tourism products for the
most demanding taste: historical and cultural tourism, ethno-tourism, eco-
tourism, health tourism and the MICE industry.

The number of tourists who visited the country in 2017 exceeded 2 million
520 thousand and increased by 24.3% compared to 2016, and the export of
tourism services increased to 770 million US dollars. In 2018, the number of
tourists doubled compared to 2017, reaching 5.3 million, thanks to benefits,
reforms, innovations and government support. The number of domestic
tourists was 14 million.

In 2018, the export of tourism services for 8 months amounted to 666.9
million US dollars, which is twice as much compared to the same period in
2017 (327.3 million US dollars). However, on January 5, 2019, the
Government approved the Tourism Development Concept for 2019-2025 in
accordance with UP-4861 dated December 2, 2016, the purpose of which is
to turn tourism into a strategic sector of the economy. According to him, by
2025 it is planned to increase the share of tourism in GDP to 5%.

In 2018, 142 new accommodation facilities were put into operation, with
atotal of 1745 rooms, 4121 beds, covering 914 accommodation facilities. By
2022, the government plansto have a 50,000-room facility acrossthe country.
The construction of 1,500 rooms in Tashkent, 1,600 rooms in Samarkand,
1,400 rooms in Bukhara, 350 rooms in Khiva and 350 rooms in the Tashkent
region has been approved. It should be noted that it is planned to build more
than 20 hotel projects of 4* and 5* categoriesin Samarkand.

In Uzbekistan, most sades are made through partnerships with tour
operators, which mean that hotels are dependent on this sales channel. Other
sales channels are corporate, personal meetings and online. In most regions,
the share of direct sales prevails over online sales, which means that although
the 21st century is the era of digital technologies and the Internet, Uzbek
businesses underestimate this source of profitable sales.

The concept of competitiveness is associated with the definition of the
essence and the role of competition, which are caused by a number of key
problems of economic activity. The ability of an enterprise to compete in a
particular market directly depends on competitiveness goods, a combination
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of socio-economic and organizational factors, aswell as methods of enterprise
activity that affect the results of competition.

It should be noted that those working in the hospitality industry are
characterized by a high degree of competition, dependence on seasonality,
natural, general political and other external factors. Development conditions
the hotel services market, the complexity of working on it is dictated by the
peculiarities of the functioning of hotel enterprises. The economic essence of
hotel activities is intangible. Hotel enterprises offer the market their
commercial product in a type of service in which the consumer is aso
involved.

In this research work, the hotel "Tantana" is considered — one of the new
hotelsin the city of Fergana, which isonly 2 years old since the hotel islosing
its guests due to a weak competitive position and the purpose of the study to
study the competitiveness of the enterprise and develop proposals for its
development. An analysis of the theoretical aspects of competitiveness, an
analysis of the entrepreneuria activity of the hotel and an analysis of the
competitiveness of the hotel will be carried out. Research methods
chronological, historical and geographical analysis, marketing analysis,
analysis of specia literature, statistical material. Based on a hypothesis; if the
proposals to improve competitiveness are implemented, it will lead to more
customers and higher profits.

The main direction of increasing the competitiveness of the hotel
"Tantana" is to improve the efficiency of the hotel's operational activities by
improving services and providing new additional services. Also adding high-
tech services, providing high quality service by motivating employees and
getting stars. An important role is played by the proposa for the active
development of social networks and marketing communications.

Conclusions

Summing up the results of increasing competitiveness in the hotel
business, it is worth noting that every entrepreneurial activity strives to
increase income from year to year. With the help of the available methods and
strategies, by the same token helping to grow your business, city and, finaly,
the country.

There are many shortcomings that led to the loss of guests, but "Tantana"
enterprise is abusiness that can properly apply the development proposal and
succeed with its competitors to achieve this, there is much strength.
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Abstract

Agriculture is one of the main sectors of the economy that ensures food
security throughout the world. In addition, constant climate change and the
dynamic growth of the Earth's population becomes a great pretext for stable
monitoring of the dynamics of the development of agricultural activities. In
this paper, global trendsin the agricultural market are analyzed, as well asthe
production of agricultural products in the EU is considered in more detail.
Ukraine is considered as a strategic exporter of grain products, which is why
the paper considers in detail the problems of the development of the
agricultural market in Ukraine and throughout the world as awhole.

Keywords: factors of competitiveness, agricultural enterprise, global
agricultural market, Europe, Ukraine..

Introduction

Agriculture is a very important sector of the economy, which is not only of
socio-economic importance for the development of national economies, but also
of global importance in terms of ensuring food security throughout the world.

Overview

The global agricultural market demonstrates its dynamic development: in
2022 it grew from $12,245.63 hillion to $13,398.79 hillion in 2023 at a
compound annual growth rate (CAGR) of 9.4%. The largest region in the
global market in 2022 was Asia-Pacific, followed by North America.
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An important factor in the development of the world agricultural market is
the volume of consumption, which is determined by the population. By 2050,
theworld population isexpected to reach 10 billion people, which will provide
an increase in demand for food. According to the “Agricultural Outlook”
published by the Organization for Economic Co-operation and Development
(OECD) and FAO (Food and Agriculture Organization), the predicted growth
rate of world cereal production by 2027 will be 13% [1]. Accordingly, to meet
the needs of a growing population, it will be necessary to increase crop
production, agricultural activities and trade volumes. Therefore, the issue of
food supply for the population will be very acute for the world community
and will be the key to solving the food problem.

A global problem affecting the development of the agricultural market in
the world, incl. in Europe is aso climate change, which will have a negative
impact on agricultura productivity in many regions of Europe. According to
research by the Copernicus Climate Change Monitoring Service (C3S), 2019
was the fifth in a series of abnormally warm years, the second warmest in the
world on record and the warmest in Europe. According to the report on the
state of climate in Europe in 2018, over the past forty years there has been a
clear upward trend in air temperature, both monthly and annual [2]. This, in
turn, will have a negative impact on crop yields and livestock productivity.

Europe, which accounts for one-eighth of the world's grain production, two-
thirds of the world's wine production and three-quarters of the world's olive ail, is
aready facing an acute problem of adapting to climate change in dl parts of the
agro-indugtrial complex, which requires the development of programs for
adapting Europe's agriculture to weather conditions. and climatic anomaies. Also
global is the problem of the decline in the number of people working in the EU
agricultural sector: between 2006 and 2021, the average rate of decline in the
agricultural labor force used in the EU as a whole was 2.9% per year. The
downward trend continued in 2021, dbeit at adower pace (-1.0%).

But in general, the EU agricultural market shows positive devel opment
trends. Between 2006 and 2021, there was a trend towards an increase in EU
agricultural production by 14.1%. According to Eurostat, the contribution of
agriculture to GDP in the EU in 2021 was 1.3%, which is equal to the share
of agriculture in GDP in 2006. The largest part, namely: 55.3% of the total
production of the EU agricultural industry in 2021, fell on the production
(cultivation) of the most popular crops (cereals and niche crops). Livestock
occupies 36.3% of the total production. Agricultural services account for only
8.4%. More details can be seen in Figure 1.

Ukraineisan important strategic exporter of grain productsin theworld,
providing 50% of sunflower oil on the world market, up to 12% of wheat and
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up to 17% of corn. Agricultural production in the country is one of the most
important sectors of the national economy, because the country is generally
considered agrarian. In particular, the agricultural sector provides an average
of 10% of GDP, as well as 40% of export earnings. It should be noted that
crop production remains the most popular in agriculture, the share of whichin
2021 amounted to 81.4%. Over the year, crop production increased by 23%.
Some reduction is observed in animal husbandry, where production volumes
decreased by 5%, and the share of this sector was 18.6% [3].

Dutput of the agricufumal industry
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Figure 1. Production of the agricultural sector
(% of total production, EU, 2021) [4]

It should be noted that quite alot of factors significantly affect the volume
of production. Agriculture is considered a specific industry. Specific features
include: seasonality of work, changes in production volumes due to
unpredictable weather conditions, natural disasters, pests, as well as a large
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number of commodity producers, etc. These external factors are very difficult
to regulate and manage.

The factors that are considered manageable include: the use of natural
resources, the amount of agricultural land, the level of logistics, financial
potential, effective business activities, strategy and marketing policy.

Over the past few years, the COVID-19 pandemic has had aglobal impact
on the development of the agricultural market in the world, which provoked a
deterioration in food security around the world, including the Europe and
Centra Asia region, although agricultural production was relatively
unaffected, and the supply of basic food products to world markets, reported
to have generally been adequate or stable.

Today, the key factor influencing the development of the agricultural
market is the war in Ukraine, which is destroying food supply chains around
the world and driving prices skyrocketing, because Ukraine provides more
than half of the world's sunflower oil trade and is aleader in wheat and corn.
Now, the impossibility of delivering the usual volumes of products will
become a serious challenge for the world.Therefore, the UN already fears a
“hurricane of hunger” and a “collapse of the global food system” [5].

In addition, the consequences of the war are very detrimental to the
development of agriculture in Ukraine itself. The deliberate blocking by
Russia of the Ukrainian ports of the Black and Azov Seas makesit impossible
to ship all categories of goods, in particular, to export last year's grain, which
contributes to huge losses for the Ukrainian economy and entails high risks
for al world trade. Moreover, the prolongation of the war increases the risks
of anew crop that Ukrainian farmers should harvest this year. The year 2023
will be very difficult for Ukrainian agriculture, because Ukrainian crops will
be affected by difficulties with the harvesting campaign in the front-line
regions, in particular, due to the physical destruction of crops, equipment and
elevators. Theyield of most crops will be reduced due to a shift in the timing
of application or an insufficient amount of fertilizers and plant protection
products.

The war factor has led to economic sanctions on several countries, soaring
commodity prices and disruptions in the supply chain, causing inflation in
goods and services and affecting many markets around the world. The
agricultural market is expected to grow to $19,007.8 billion by 2027 at a
CAGR of 9.1%.

Conclusion

Therefore, we can say that agricultural production is an important and at
the same time specific industry, the level of development of which depends
on the food security of countriesin the world. Ukraine, as an agrarian country
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that has an enormous potential for the development of thisindustry, but at the
sametime suffersfrom heavy losses due to the war unleashed by Russia, alone
will not be able to restore the development of its main industry — agriculture.
Therefore, the country needs the support of world leaders and partner
countries from the EU.

An important role in ensuring the competitiveness of agricultural
enterprises in the country is played by the regulation of pricing policy in the
market, the investment policy of the state for financial support of theindustry,
the provision of various grants for agricultural producers, simplified taxation
for agricultural enterprises, the involvement of partner countries to maintain
and restore agriculture in Ukraine, the consolidation of the world community
in the formation of a new policy of security and sustainable development in
order to avoid afood crisisin the world.
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Abstract

Thisstudy isaimed at timely prevention of inconsistenciesthat exist in the
preparation of business information. The omission of such inconsistencies
leads to the adoption of hasty unreliable decisions. Thus, there is a violation
of the interaction between the individua services of the enterprise, which is
manifested in the negative spread of the efficiency effect.

Keywords: information, spread, instructions, key fields, control,
effectiveness

I ntroduction

The basis of this effect is a contradiction caused by the presence of many
methods for calculating the integral indicator ROI. At the same time, the
wording of the highlighted problem is expressed as follows: "It isimpossible
to ensure the effective use of ROI technology without developing special
instructions for its use in practice”. To obtain a reliable assessment of the
effective application of ROI, a methodology is needed that allows one to
recoghize and generalize private opinions and proposals at thelevel of asingle
technology.

Main Part

The purpose of the study is aimed at developing programs to control
technology targets. In accordance with the goal, the following tasks were set:

1) To reveal the content of the key fields of technology.

2) Develop an agorithm for calculating the control indicator of each field.

3) Reveal the complexities and inconsistencies found during the
calculation.

4) Suggest your own ROI design approach.

Complementing the ROI technology alows you to develop an
organizationally separate set of tools, on the basis of which the activities of
the enterprise, which operates throughout itslife cycle, are monitored. Such a
complex allowsin the dynamics to take into account the changes occurring in
the formation of capitalized profits, the analysis of which made it possible to
single out the object of study. It's about managing the change in the
reproduction fund.

Results

The main result of the study is the use of complex control of twenty
parameters, including the determination of their measurement ranges. The
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considered method required significant improvements related to the
implementation of agreed functions at thelevel of individual departments. The
practical value of the study lies in the development of recommendations to
restore the inconsistency that caused the effect of effectiveness. The novelty
of the study lies in finding an opportunity to ensure the consistency of all
elements of the system. In other words, not only the key fields are controlled,
but aso the basis for the design of a modified technological control tool is
created.

IMPORTANCE OF MOTIVATION SYSTEM
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Abstract

Currently, no one doubts that an important resource of any company is its
employees. However, not everyone understands how difficult it is to manage this
resource. Any success of the company depends on the effective efficient work of
employees. The chalenge for managers is to make the most of the staff's capabilities.
No matter how strong the decisions of the leaders were, then they were successfully
implemented in redlity by the company's employees. And this can only happen if
workerswork in the results of their [abor. With the right motivation, labor productivity
increases, accordingly, employees earn more money for the organization, the company
does not spend money on personnel search and selection, and employee costs become
aprofitable investment.

Keywords: increase productivity, motivational tools, better performance

Introduction

Management, or enterprise management, is the process of planning, organizing,
motivating, and controlling necessary in order to formulate and achieve the goal of an
organization through influencing other people. Motivation is one of the main functions
of any manager's activity, and it iswith its help that the impact on the personnel of the
enterprise is exerted. Motivation is necessary for the productive implementation of the
decisions made and the planned work. Theinfluence of motivation on human behavior
depends on many factors, islargely individual, and can change under the influence of
feedback from human activities.

A significant factor is that the motivational process is variable, and its nature
depends on what needsto initiateit. For al that, the needs themselves are in acomplex
dynamic interaction with each other, often contradicting each other or, on the contrary,
strengthening the actions of individual needs (Li, 2023).

Content theories of motivation analyze the factors that influence motivation. They
describe the structure of needs, their content, and how these needs are related to human
motivation. The most widely known theories of motivation for thisgroup are Maslow's
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pyramid, McClelland's theory of acquired needs, Alderfer's ERG theory, and
Herzberg's theory of factors.

In accordance with Maslow's theory of the hierarchy of needs, people constantly
experience various needs, which can be combined into groups that arein ahierarchical
relationship with each other. Maslow presented these groups of needsin the form of a
pyramid.
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Fig. 1. Maslow’s Hierarchy of Needs (Cherry, 2022)

Socio-psychological incentives follow from the special role that communication
plays in human life. After all, it is communication that is an indigenous need and a
condition for a person's normal life. In this regard, a comfortable climate in the team,
which ensures normal communication, makes it possible for aperson to self-actualize,
it appearsas an excellent stimulusto afeeling of employee satisfaction in work (Oriana
Bandiera, 2009).

Thetransfer of some low-level management functionsto subordinates has adouble
effect - the concentration of the manager's efforts on solving higher-level problems
and, at the same time, has a positive effect on the motivation of employees (provided
that they are trained and correctly understand all the features of work, including, where
to get the necessary information and at what point to make a decision).

Overview:

This research paper gives an analysis of the existing motivation system.

Proposals:

1. Salary characterizing the assessment of the contribution to the results of the
company. The salary of an employee should be determined depending on the level of
his qualifications, personal abilities, and achievements in work and include various
additional payments and bonuses.

2. Intangible benefitsand privilegesfor staff: granting theright to adiding, flexible
work schedule; provision of time off, increase in the duration of paid leave for certain
achievements and successes in work, length of service.

3. Measures that increase the content of work, the independence and responsibility
of the employee, stimulating his qualification growth. Involving employees in the
management of the ingtitution also increases their motivation. The comprehensive
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development of horizontal connections and horizontal management structures is the
organizational basis for motivating employees.

4. Creation of afavorable social atmosphere, elimination of status, administrative,
and technological barriers between individual groups of employees, between ordinary
employees and employees of the management apparatus, and development of trust and
mutual understanding within the team. Moral encouragement of employees.

5. Promotion of employees, career planning, and professional development
activities.

Conclusion

Thelabor incentive system plays afundamentally important rolein the functioning
and development of the enterprise. Stimulation isthe main function associated with the
process of activating the activity of people and teams through the use of incentives,
levers, and ways of forming interests and motives of activity. Stimulation of labor isa
powerful control lever. It actively influences the consciousness of people, and the state
of social relations of the collective. Stimulation is the deliberate creation of certain
situations in the workplace.
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Abstract
Nowadays, it is very important to have verified information. Using the
example of thewar in Ukraine, anyone who hasinformation about thelocation
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of an object can pose a threat to the safety of life. Therefore, the question
arises how to prevent the transfer of such information. By generating or not
jamming radio signals, you can spread or prevent the spread of:
Misinformation Potentially harmful information such as coordinates and
locations of people or critical infrastructure. This can be avoided by jamming
radio signals. My task is to improve the existing radio jumper or create my
own, which could solve this problem.

Keywords: jamming radio signals, improve an existing radio jumper,
Create my own

Introduction

A radio jamming system is electronic equipment designed to block radio
signals that are transmitted at a certain frequency. Jamming can be used for
various purposes, such as: protection from criminals, prevention of terrorist
acts, interference with the actions of hostile military units, prevention of
espionage, and others.

The radio signal jamming system works on the basis of the principle of
interference with electromagnetic radiation. For this, generators are used that
create high-frequency signals at the same frequencies that are subject to
blocking. The generated signal is transmitted to the same channel as the one
being blocked and prevents the receiver from receiving the signal.

Itisimportant to note that the use of radio jamming systemsmay beillegal.
In some countries, the use of such systems may be restricted by law, so local
laws should be read in detail before use.

On the one hand, radio jamming systems can be used to protect against
unauthorized access to the radio frequency spectrum. For example, military
and law enforcement agencies may use radio jamming systems to protect
against radio-controlled weapons or to block radio signalsin awar zonewhere
they could become a source of danger. On the other hand, radio jamming
systems can be used as atool for cyber attacks on information systems.

For example, criminals can use radio jamming systems to block signals
from GPS or mobile phones to steal sensitive information or commit criminal
acts. In general, radio jamming systems have great potentia for future
development and can be used in various areas where it isimportant to ensure
the security and privacy of data. However, it is worth taking into account the
possible negative consequences of using radio jamming systems and ensuring
their correct use in accordance with legislation.
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Figure 1. of the principle of operation of a radio jamming

Overview

Thiswork discusses and offers solutions to the following points:

In order to develop radio interference, it is necessary to understand the
principles of operation of radio receivers, the posshilities of radio
interference, the dangers and benefits of using radio interference

Decision

The idea is to create an affordable and powerful enough radio jamming
device that can then be mass-produced if investors are found to fund the
project. Unlike other radio interference, it must have sufficient power,
mobility and energy efficiency.

Conclusion

In conclusion, | told you how to create radio jammers, their advantages
and disadvantages. With the help of such a device, the military will be able
not only to prevent the dissemination of information, but also to block and
disable the operation of enemy systems, for example, such as drones, and to
interfere with radio-electronic intelligence
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Abstract

UA Anti Spam Bot is a program designed to combat spam on Ukrainian-language
webgites. This program was created using machine learning and natura language
agorithms, which dlow it to effectively detect and block unwanted messages on the site.

The development of UA Anti Spam Bot involved creating a machine learning
model that was trained to recognize spam messages based on their content and other
characteristics. To do this, a dataset from various Ukrainian-language websites was
used, which allowed the creation of a neural model capable of classifying user
messages.

The article describes the problem of spam and explains why traditional methods of
combating spam are not effective on Ukrainian-language resources. It also describes
the methodology of developing UA Anti Spam Bot, including determining its
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functionality, choosing technologies, and implementing algorithms for detecting and
blocking spam based on alarge number of factors.

Keywords. neural network, machine learning, artificial intelligence, computer
vision, unmanned aerial vehicles, web application, information technology.

Introduction

In the modern world, where the internet plays a significant role in people's lives,
the amount of spam received via email and social media continues to increase. Spam
not only causes inconvenience for users, but it can also pose a serious threat to the
security of persona data and information. Therefore, combating spam becomes an
increasingly urgent problem.

The objective of this work is to develop and implement UA Anti Spam Bot — a
system that will allow fighting spam on Ukrainian-language resources. This system
uses machine learning and natural language analysis methods to automatically identify
and filter spam messages in the Ukrainian language.

In this introduction, we will discuss the main problems that arise when combating
spam and the peculiarities associated with Ukrainian-language resources. We will also
describe the main approaches and methods used to combat spam using artificia
intelligence and machine learning.

Overview

The problem of spam on the Internet is extremely relevant and important. Internet
users constantly receive unwanted advertisements, phishing messages, and other
unnecessary notifications. That iswhy creating an effective system to combat spam is
becoming an increasingly important task.

This article describes the devel opment and implementation of the UA Anti Spam
Bot — aprogram designed to combat spam on Ukrainian-language resources. The main
goal of the program is to detect and block spammers who spread spam messages.

Many websites, forums, and social media platforms are facing the problem of
automated spam distribution, which negatively affects users and their interaction with
resources.

The UA Anti Spam Bot is a software tool that has been developed to combat spam
on Ukrainian-language resources in the Telegram network. It uses neural networks to
analyze message texts and detect spam characteristics. Through training on a large
number of examples, UA Anti Spam Bot is capable of distinguishing spam from
legitimate messages with high accuracy.

Themain advantage of UA Anti Spam Bot isits high effectiveness and speed. With
this tool, administrators of Ukrainian-language resources can significantly reduce the
amount of spam that enters their groups and channels.

UA Anti Spam Bot can be implemented in any Telegram channel or group that
works with the Ukrainian language. This allows users to protect themselves from
unwanted spam and maintain the reputation of their resources.

Decision

To combat spam on Ukrainian-language resources, the UA Anti Spam Bot has
been developed and implemented, which has the following functional capabilities:
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Checking text content for spam using machine learning algorithms based on a set
of example spam texts.

Checking the presence of spam URLs in the text by verifying the content of
unwanted domains.

Checking if cards, users, channds, and groups are in the loca database of
scammers and automatically updating it.

The results of using UA Anti Spam Bot have shown significant effectiveness in
combating spam on Ukrainian-language resources, reducing the time and effort spent
on moderating incoming data, and improving the user experience.

Conclusion

This article addresses the problem of spam on Ukrainian-language resources and
presents the development and implementation of UA Anti Spam Bot to combat this
issue. To develop the bot, the JavaScript programming language on the Node,js engine
was used, as well as libraries for text processing, network communication using the
HTTP protocol, working with Redis databases, and using neural networks based on
TensorflowJs. The neural network was trained using the Python programming
language and the tensorflow-lite library.

As a result of testing, it was shown that UA Anti Spam Bot effectively
distinguishes spam from real messages on Ukrainian-language resources. This bot can
be used in various contexts, such as social media, forums, blogs, news channels, and
other web chat directions.

Therefore, UA Anti Spam Bot is a powerful tool to combat spam on Ukrainian-
language resources and helps maintain their cleanliness and safety. This bot can be
further devel oped to ensure the security and quality of web content for users.
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Abstract

These scientific theses focus on the problems related to existing systems of object
search and identification, as well as the possibilities of using modern neural networks
to solve them. The work provides an analysis of existing systems, highlighting their
advantages and disadvantages. In particular, attention is paid to problemsrelated to the
accuracy and speed of search, as well as the ability to identify objects in different
conditions. The theses also describe the possibilities of using neural networks to
improve the aforementioned processes. It is noted that modern neural networks can
provide high accuracy and speed of object recognition, as well as the ability to work
in different conditions. The total volume of the thesesis 2 pages.

Keywords: neural network, machine learning, artificial intelligence, computer
vision, unmanned aerial vehicles, web application, information technology.

Introduction

Using modern machine learning technologies, including neural networks, it is
possibleto solve various data processing and analysistasks. One of such tasksis object
detection and identification on images. There are various systems that implement this
functionality, but they have certain problemsthat make their application more difficult.

Object detection and identification systems are important components of many
artificial intelligence web applications, such as computer vision, robotics, unmanned
aeria vehicles, surveillance systems, and others. However, existing systems do not
always provide accurate and fast results.

One of the main problems is the problem of training models on uneven data sets.
Some categories of objects may be represented less frequently in the data set than
others, which can lead to poor performance of the model when recognizing these
objects.

Another problem is the ability of the system to identify objects that do not belong
to the categories on which it was trained. For example, a system trained to recognize
unmanned aeria vehicles may have difficulty identifying airplanes or other flying
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objects because they have differences in various parameters on which the system was
trained.

In addition, there are problems with processing images that contain noise or
contamination, which can lead to inaccurate results. Also, the large volumes of data
required for object analysis can cause problemswith data processing speed and storage.

All these problems need to be taken into account when developing such systems.

Overview

Object search and identification systems have become increasingly popular and
important in various fields, from the automotive industry to medicine and space
science, as well asin the military sector. These systems are capable of automatically
recognizing and classifying objects based on input data such as images, videos, or
audio. However, despite the widespread use of object search and identification
systems, there are issues related to their accuracy and reliability.

In this study, research was conducted to identify the main problems and propose
solutions to ensure effective and accurate operation of these systems:

— The lack of or insufficient quality data for training and efficient operation of
neural networks, which can result in poor performance of such systems.

— System instability to contextual changes, meaning that the system may be built
on a specific set of data and parameters, and when the context changes or new datais
added, the system may loseits effectiveness. For example, dependency on lighting and
external factors such as changing weather conditions.

— Object search and identification systems may be vulnerable to adversaria
attacks, which can alter the results of object identification. [3]

Decision

There are severa ways to address problems when designing object search and
identification systems. Here are a few:

* One solution may be to use deep learning and increase the amount of training
data. This can be done by increasing the number of images used to train the model or
by adding data from other sources [1].

* Fast (almost real-time) processing can be achieved through the use of onboard
specialized devices or streaming data to remote computers.

» The use of data preprocessing technologies can improve the quality of images
used for training. This can be done by additionally using neura network algorithms
developed to improve data visuaization, i.e., those developed for RGB images, but
they can be modified appropriately to fully utilize spectral information obtained from
multispectral and hyperspectral sensors[2].

» To improve object identification, physical data of objects can also be added, not
just visual information.

* The use of more complex architectures and multiple independent neural
networks. Neural networks with more layers and neurons may be more accurate in
identifying objects.

* The use of more powerful computing systems. This will allow training more
complex neural network models with larger data volumes.
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* The use of 5G connectivity will help expand the architecture typologies in the
near future. Further peripheral computing and 10T solutions will alow real-time
computing to be performed at the data source or nearby.

Conclusion

Thanksto thetechnological advancementsin recent years, computer vision models
can match or even surpass human capabilities in image classification and object
detection tasks in just fractions of a second. Despite significant progress in the
development of neural networks, such systems still face certain challenges such as
insufficient accuracy, lack of sufficient training data, problems with recognition speed
and processing large amounts of data, and dependency on the quality of input data.

The result of research and practical implementation will be the development of an
artificial intelligence system that can identify any object that we teach it to identify,
whether it is animals, humans, or aircraft. This is cheaper, safer, and more accurate
than traditional methods of analyzing images obtained from surveillance cameras using
human labor. Accordingly, research in this area is relevant and can have significant
implications for the further development of object search and identification systems
and their use, for example, in defense.
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Abstract

The ranges of changes in the key parameters that affect the final value of the
integral index ROI are not consistent with each other. Is required to establish norms of
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change in the key attributes used in al phases of the assessment of the state of the
organization.

Keywords. business information, collecting, processing, analysis, diagnostics,
mechanisms, ranges

Introduction

Develop a methodology for the formation of a system of norms of key attributes
of theindicator ROI. It gives confidance,greater direction and levels of motivation and
it helps trigger new behaviors, helps guides your focus and helps you sustain that
momentum in life[1-3].

Main Part

The practice contradiction of aROI analysisisvery prudent. Theranges of changes
in the key parameters that affect the fina value of the integral index ROI are not
consistent with each other.However, what the ROl acronym implies in the absence of
the right procurement strategy, does not equal an investment, by definition [4-5].

The problem with any goal -setting methodology isthat the company’s culture isn’t
ready for it. It isrequired to establish norms of change in the key attributes used in al
phases of the assessment of the state of the organization.

Purpose of the study: Develop a methodology for the formation of a system of
norms of key attributes of the indicator ROI. [.

Tasks of the study:

1) Reveal the content of the key attributes of the ROI indicator.

2) Develop anorm setting approach for each key attribute.

3) Establish norms at the level of phases of assessment of the state of the
organization.

4) Suggest an ROI design approach.

Practical results

A diagnosis of the state of the organisation as part of the target indicator system
was carried out. This required setting standards for key business fields. Conducted a
diagnosis of the organization's situation within the framework of the target indicator
system. This required setting standards for key business areas. A diagnosis of the state
of the organization as part of the target indicator system was carried out. Thisrequired
setting standards for key businessfields.

Novelty of approach:

The existence of the system makes it possible to check the consistency of
conditions in the event of changes in the company's activities.

» Clarity: Goals must be clear and specific.

» Challenge: Goals should be sufficiently challenging to keep employees engaged
and focused while performing the tasks needed to reach each goal.

«  Commitment: Employees need to understand and support the goal they are
being assigned from the beginning.

» Feedback: Feedback is an important component of the goa -setting theory.
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Abstract

The usage of facial recognition technology in the context of security and several
other law enforcement applications is gaining popularity. Since the beginning of the
COVID-19 outbreak, a significant number of people in every region of the globe has
required to wear face masks. In thisthesis, an artificial neural network system that can
be taught to recognize people's facial characteristics is detailed. This system works
even when individuas have haf of their faces enclosed with face masks. The goal of
the face mask detection isto identify anyone who is wearing a black mask and colour
mask. In this project, the YOLOV5 neural network will be developed for the
recognition of face masks. The algorithm appearsto be working well based on the early
results. It will be determined how well the final performance performs in terms of
accuracy and recall.

Keywords: Face Mask Object Detection, mask wearing person, covid19

Introduction

The COVID-19 wreaked havoc on humanity last year regardless of age, gender, or
geographic location. For a brief period, the virus brought the entire planet to ahalt. In
addition to causing physical hardship, COVID-19 also contributed to economic crises
in many developed and developing countries as well asin many third-world countries.
As aresult of the epidemic of COVID-19, numerous nations have introduced new
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restrictions regarding the usage of face masks as a method of infection prevention. In
the years leading up to COVID-19, people developed the habit of wearing masks to
protect themselves from the harmful effects of air pollution; this practice has continued
into the present day. When others are self-conscious about their appearance, they hide
their feelings from the public by covering their faces. In addition, when dealing with
patients suffering from respiratory infections, medical professionals often use face
masks as part of their droplet prevention measures. The rational use of surgica face
masks, when exposed to high-risk areas, would be a reasonable recommendation for
those who are particularly vulnerable. Because evidence suggests that COVID-19 can
be transmitted before symptoms appear, wearing face masks by everyone in the
community, including those who have been infected but are asymptomatic and
contagious, may help to reduce the spread of the disease. The rapid spread of COVID-
19 led the World Hesalth Organization (WHO) to declare. [1-2]

COVID-19 a worldwide pandemic by 2020 because of the virus’s rapid
transmission. The surgical mask has some benefits, as follow:

1. To prevent the spread of respiratory viruses from sick people to healthy people,
surgical masks are often worn during surgery. [3]

A surgical mask should be always worn by anyone with asthma symptoms when
exposed to the elements even if they have only mild symptoms.

2. Itisrecommended that one wear a surgical mask whenever they travel by public
transport or live in overcrowded areas. To ensure proper mask wear and removal, it is
critical to practice good hand hygiene both before putting on and after removing the
mask. Since many nations have lawsforcing people to wear face masksin public areas,
masked face identification is vital for face applications such as object detection and
surveillance.

Proposed Work

The suggested system follows the following technique, which is comprised of two
basic steps: Initially, it is necessary to develop a face-matching model utilizing deep
learning techniques. Compiling a collection of faces that comprised those with and
without face masks was the most difficult component of this Endeavour.

We designed a computer vision-based face detector using the freshly created
dataset, OpenCV, Python, and Tensor Flow, as well as our own custom machine
learning framework. Using computer vision and deep learning, it was determined
whether or not a person was wearing a face mask. This expedites the spread of
computer vision in emerging fields including digital signs, autonomous driving, video
recognition, customer service, language trandlation, and mobile application
development.

A proposed model that integrates first and multiple detectors will be put forth in
order to enhance the overall recognition performance. Even when the face is partially
obscured or when there are numerous faces in the image, this method can aid in the
detection of masks. This approach would aso enable the detection of masks in
photographs with complex backgrounds or when the person wearing the mask is
moving. The suggested model will be put to the test using various datasets, evaluated,
and compared with other NN techniques like Yolo V4.
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Figure 1 Proposed face masks detection system

3. Simulation Result
Fig showing black color mask wearing person data set its own devel oped dataset.

Figure 2. Black and Color Mask Wearing Person Detection
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Figure 3. Black Mask Wearing Person Detection

Thetrained model is supplied with an image that either contains masks or does not
contain any masks at all and contains human faces. Initially, the image was passed via
the default face detector module in order to search for human faces. In order to
accomplish this, the image or the video frame must first be resized. Next, a face
detector model is applied, which outputs only the face of the person who was detected,
without the background. Theinput that will be sent to the model that wastrained earlier
will be thisindividua's face. This gives an output indicating whether or not thereisa
mask. One more model is educated using the facial features of humans. Labels
containing the person's name and email address are added to the photographs that are
used for the training of the model. These labels are delivered alongside the images
itself. Thisis accomplished with the help of Open CV [4-5].

Pre-trained M odel

Results of Training and Examinations In order to get the best accuracy results
possible from the pre-trained model used in thisthesis, atotal of 50 epochs were used.
When more epochs are applied, every graph demonstrates that the loss decreases asthe
accuracy increases
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Figure 4. Black Mask Wearing Dataset

Figure5. black mask wearing person detection from group image

In the this steps, trained and test model for black color mask detection from group
image for this model also used yolov5 for the black color mask wearing person
detection from group image.

Model Architecture

Fusing layers.

— Mode -: 213 layers, 7012822 parameters, 0 gradient, 15.8 GFLOPs

— Black Mask — 998768685

— Image 1/1 /contented/yolov5/1010.jpeg: 640x480 1 mask, done. (0.029s)

— Results saved to runs/detect/exp39

Fusing layers.

— Modd -: 213 layers, 7012822 parameters, O gradients, 15.8 GFLOPs

— Not aBlack Mask

— Image 1/1 /content/yolov5/1005.jpeg: 640x480 1 mask, done. (0.029s)
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— Speed: 0.4ms pre-process, 28.7ms deduction, 1.6ms NMS per image on form

(1, 3, 640, 640)

— Results saved to runs/detect/exp35
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Figure 6. confusion matrix for black mask and color mask

Tablel
Comparison result with existing ar chitecture and proposed ar chitecture
Architecture Accuracy (%)
Proposed work yolovs 99.00
Existing work Yolov4 93.00
Conclusion

In conclusion, this study isto usethe Y OLOV5 neural network to create an accurate
and effective model for recognizing black facemasks on people's facesin real-time.

The model that is being used will be a huge help to the public health care system.
In the future, it could be used to tell if someone is wearing their mask correctly and
face mask recognition using NN algorithms will find this paper to be a useful resource
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Introduction

The company's performance in the regulated industries is a challenge since,
on the one hand, the company must comply with numerous legal requirements
and norms. On the other hand, it is necessary to keep its devel opment pace and
remain competitive in the market. One of the dignificant elements of the
competitive edge is the motivation of employees [1]. In contrast, motivated
employees are more likely to be committed to the company's goals and be more
engaged in their work. Retaining such employees makes the company go
beyond the set list of targets, leading to innovation and better performance,
which are prerequisites for increased profitability and long-term success. The
pharmaceutical industry belongsto one of the most highly regulated industries,
disregarding pharmaceutical production or operations within the supply chain
[2, 3]. Pharmaceutical supply chain processes, including storage and
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distribution, are among the most regulated in the European Union as soon as
medicines are critical products that have a direct impact on human hesalth, and
ensuring their safety, efficacy, and quality is of utmost importance. The EU has
a comprehensive regulatory framework for the pharmaceutical industry. The
pharmaceutical supply chain in the EU is subject to strict regulations to ensure
medicines safety, efficacy, and quality. These regulations cover every stage of
the supply chain, from raw materials manufacturing to human resource
management processes. [4, 5, 6] Moreover, from 2023 through 2024, it is
planned to continue the revision of the regulatory framework, especialy for the
pharmaceutical supply chain, with a narrower focus on the environmental,
socia, and governance (ESG) practices, that will impose additional
requirements on the employee-related policiesto the pharmaceutical companies
operating within the supply chain. [7]

At the same time, the EU has a dtrict regulatory framework for the
companies participating in public procurement processes to ensure fair
competition, transparency, and equa treatment of al participants of the
procurement process. The regulatory framework covers the selection of
participants, and award of public contracts, including requirements for the
evaluation of bids, the use of selection criteria, and the use of award criteria
accordingly. [8, 9] In many countries, including Latvia, accountability of the
company and evaluation of its performance includes indirect evaluation of
human resource processes, including the financiad and non-financial
motivation of the employees. Consequently, pharmaceutical companies
operating in the fields of production, storage and delivery of goods and
especially delivering the goods to public institutions due to procurement, have
even more strict regulations and must adapt the human resource policies and
activities accordingly. These companies are not so flexible in developing
various human resource management policies. The article aims to define by
what means motivated the employees in pharmaceutical wholesalers and
suggest measures for improving motivation using the available tools.

Overview

The object of the article is a pharmaceutical company that is mainly
operating as the full-spectre distributor of pharmaceutical goods and medical
devices in the Republic of Latvia. The company actively involves in public
procurement as soon as it is a representative of several producers on the
territory of Latvia whose registered medicines are included in the list of
reimbursed medicines[10] in the country (e.g. producersof Croatia, Ukraine —
Slovenia, and others). This means that thisis not a choice but an obligation of
the distributor to participate in the procurements in order to deliver such
medicines to health ingtitutions, prosecution instances, and similar state-
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controlled or semi-state-controlled entities. In most cases, given the existing
regulation, the company must participate in the procurement unless the
medicines are unavailable in stock. This situation occurs on the market due to
the pricing model which is applied to the medicines included in the
reimbursement list and existing regulations [11], based on which when the
patient is prescribed not the medication but the active ingredient, the
pharmacist proposes the cheapest medicine with the given active ingredient,
that is accordingly reimbursed. The more costly medicines are not reimbursed
and are less frequently purchased by the individual. Given the high costs
associated with supply chain management in the pharmaceutical industry, the
producers evaluate the in-detail sales. They might decide to cancel the
medicine registration on the market due to the lack of turnover, which often
leads to the situation that only one medication with the specific active
ingredient is available on the market. Similarly, non-reimbursed medicines
with the same active ingredient present even lower statistics of purchase
occurrence. Consequently, the situation when there is only one distributor of
the specific active ingredient medicine on the market is often. When the need
occurs for state-controlled or semi-state-controlled entities to fill in their
stock, this distributor must participate in the process.

The object of research is specific to the product portfolio as it mainly
focuses on the particul ar types of diseases and related medicines the company
has developed its competency over more than 25 years of operation. In the
case of the object of the research, the percentage of the turnover related to
procurement deals fluctuates from 18 to 22 per cent per year. The changes
occur according to the seasonal changes in demand, inflation and other
external factors impacting the performance. Still, the company participatesin
15 to 25 procurements annualy. Every participation process involves
evaluating the company as the procurement participant based on the EU and
local regulations, including evaluating the social aspect. For example, the
average hourly rates of employees specified in the offer in the profession
group are calculated and assessed [ 12], meaning the rates cannot be lower than
on average in the specific professional group; however, too high hourly rates
due to additional bonuses are also a point of consideration asit can be treated
asan unfair play and the participant would be excluded from the procurement.
In the case of pharmaceutical supply, thisresult might not only cause fines as
the disability to supply state-regulated essential medicines but aso as a lack
of quality assurance that, in turn, might be a signal of weak regulatory
compliance to the distribution requirements and norms both on the national
and EU level.
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Figure 1. Employee time period of work according to the gender

Therefore, the company needs to balance its human resource practices,
wishes, and needs of employees with the existing regulations. The company
employs 55 employees (where two employees recently joined the company);
therefore, 53 will be considered as the main population of the research. The
demographics of the employees are presented in Figure 1. At the same time
the age of the employeesis also a challenge for the company management as
soon asthe age isvery diversified (Figure 2).

Morethan 55yearsold s 3

46 -55year old e 8 11

36-45years old 9
25-35yearsold I %

18-25yearso|d I %
0 2 4 6 8 10 12

Female mMale
Figure 2. Employee age accor ding to the age

Due to the regulations and the overall industry trends the salaries in the
company are relatively low (average 930 euros net) and the pressure
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experienced by the employees due to the peculiarities and specifics of the
industry is substantial. Moreover, it has to be added that given the age group
and the management of the company who |leads the entity for more than 25
years, the applied human resource management practices are rather
conservative and very traditional — the motivation of employees includes the
following measures: annual bonuses of the fixed amount for all the employees,
corporate events 3 times per year (company anniversary, Christmas, spring
events). The motivation of employees is not measured and the system of
motivation is not revised, as well as diversification of the motivational
measures is not considered (e.g. educational programs are not considered asa
motivation measure and are performed on request of the employee or if
required by compliance means). At the same time the company is not
reconsidering and revising the salary and bonus system, the 7-10% inflation
fixed increase is used in the last 15 years and is not considered as motivation
tool. The lead to the numerous intra-company issues — the company
experiences the great turnover of young employees, older employees are in
many cases vaguely motivated and perform their duties on the acceptable
level, till not trying to reach additional goals or outperform the expectations,
the plan set is often not reached at all as there is no system of fines in the
human resource management of the employees. Overal, given the
background, this can be presumed to occur dueto the extremely low employee
motivation.

It is broadly discussed that when compared to their younger counterparts,
older employees possess a number of advantages in a variety of different
areas, including incentives and associated with stress work skills. In addition,
providing younger employeeswith an increased number of career possibilities
boosts their levels of motivation.

Consequently, when assessing the motivation of employees, especidly in
different age groups, autonomous and controlled motivation can significantly
improve one's ability to manage financial stress. Autonomous motivation
involves engaging in a task or behavior because it is personally meaningful
and satisfying, while controlled motivation involves doing something due to
external pressures or rewards.[18] In this regard authors performed the
assessment of the motivation of the employees in the object of research. The
assessment was based on the literature analysis stating two main survey-type
tools are evaluating the motivation — WEIMS survey, or Work Environment
Impact Measurement Survey and Multidimensional Work

Motivation Scale (MWMS). [13] For the research, MWM S tool was used
while scale measures a range of factors related to work motivation, including
intrinsic motivation, extrinsic motivation, and amotivation. By assessing
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motivation levels across different dimensions, the MWMS can provide a
comprehensive understanding of the factors driving employee motivation in
the pharmaceutical industry. Thisinformation can be used to develop targeted
initiatives to address areas of concern and improve employee engagement and
productivity. Moreover, thistool istranglated to the language most employees
state as their native language. [14, 15].

The authors managed to gather two groups of 15 of the age group lessthan
45 years old and 15 of the age group more than 45 years old. The survey was
accordingly coded and was fully anonymous. Analyzing the resultsin SPSS
the Levene's Test for Equality of Variances stated the significance level in all
pairsis higher than 0.05, thereforeit is possible to assume that the variance of
two groups are the same.

5,0000 4,4333 4,4947

40000  3,58387 3,4673
3,0000

2,0000

1,0000

0,0000

Lessthan 45 Morethan Lessthan45 Morethan
45 45
External Internal

Figure 3. Internal and external motivation factors according
to the different age groups

The p-value in the pair of external motivation factor is 0.001, the p-value
in the pair of internal motivation factor is 0.000, therefore there is difference
between the mean values of external and internal factors of motivation for the
employees under the age of 45 and above the age of 45 at 5% significance
level. At the same time the amotivation level does not differ across the groups
with 0.695 significance level. This provides the opportunity to define the
amotivation level of 3.067 across al respondents presenting rather high
amotivation as soon as given the reverse coding this value means the
employees are more demotivated than motivated to perform their duties at a
whole. As detected the external motivators are more important for the age
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group above 45 years old and for the group below 45 years old the internal
motivation factors are more impacting the performance.

Discussion

Amotivation, which refers to alack of motivation or disinterest in a task
or activity, can indeed be a primary problem to focus on before improving
motivation in the workplace. This is because amotivation is a more severe
form of low motivation, and it is challenging to address other motivation
issues when employees are completely disengaged. In contrast, employees
who are experiencing low intrinsic or extrinsic motivation may still have some
level of interest in their work or some external factors driving their
engagement. However, employees who are amotivated may not have any
interest or belief in their ability to perform the task, making it difficult to
improve motivation without first addressing the underlying issue. And then
the influence degree of the identified motivators has to be taken into
consideration in the development of appropriate groupings, which made it
possible to come up with the most effective motivation strategies for the
employees. [16] For younger employees, internal motivation may be more
important because they are still in the process of establishing their career goals
and personal values. Internal motivation is driven by internal factors such as
personal fulfillment, autonomy, and a sense of purpose, which are essential
for younger employeeswho are looking to find meaning and direction in their
work. Internal motivation also has long-term benefits for younger employees.
Research has shown that employees who are intrinsically motivated are more
likely to stay with their current employer, perform better, and be more creative
and innovative in their work. This is particularly important for younger
employees who are just starting their career and are looking for opportunities
to learn, grow, and advance. At the same time while external motivation
factors such as job security, competitive saaries, and benefits may be
important for older employees, it isimportant to recognize that both internal
and external motivation are important for employees of al ages. Therefore, it
is essential to consider individual differences when it comes to work
motivation and to develop strategies that take into account the unique needs
and values of each employee.

It is important to address internal and external motivation differently in
different age groups as individualsin different age groups may have different
needs, values, and expectations when it comes to work motivation. Therefore,
organizations may need to adopt different strategies to address internal and
external motivation in different age groups. For example, younger workers
may benefit from more frequent feedback and recognition, opportunities for
skill development, and clear pathsfor career advancement. It is also important
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to note that individuals within the same age group may have different
motivations, and therefore, a one-size-fits-all approach may not be effective.

Conclusion

Addressing amotivation may require identifying the root cause of the
disengagement, which may be related to factors such as poor job fit, lack of
clear expectations, or a mismatch between individua values and
organizational goals. Once the underlying issues are addressed, organizations
can work to build motivation by creating a supportive work environment,
setting clear goals and expectations, and providing opportunities for growth
and development. While all forms of low motivation are problematic,
addressing amotivation should be a primary focus before attempting to
improve other forms of motivation. By addressing the underlying causes of
amotivation and creating a supportive work environment, organizations can
help employees rediscover their motivation and become more engaged and
productive. Next, the external and internal motivators should be studied in
detail of various elements included in the each of them and to consider
individual differences in motivation when developing strategies to address
internal and external motivation. By adopting different strategies for different
age groups and considering individual differences, organizations can create a
work environment that is supportive, engaging, and motivating for al
employees.
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Abstracts

This study identifies mechanisms that fail to validate the contribution of a
new proposal during the course of enterprise improvement. Modifying them
in atimely manner prevents the organisation from making changes that lead
to a loss of performance. This is achieved through a careful selection of
innovative proposal s made on the basis of unique assessment tools. Such tools
ensure that a phase-by-phase fundamental assessment is carried out. The
assessment is based on readiness monitoring algorithms that allow the
organisation to draw reliable conclusions about the state of the organisation.
In doing so, the determination of the organisation's operability is made with a
view to issuing recommendations for exiting an unsustainable state.

Keywords: needs, solutions, destruction, unique assessment tools,
procedure, stages, standarts

Introduction

The ability to exit is conditioned by a perceived contradiction. It boils
down to the fact that since the needs of the external environment outstrip the
offerings of the evaluation industry, continuous maintenance of the evaluation
toolkit is necessary to produce reliable solutions. In the course of
accompaniment, a transition is made from piecemea assessment to a
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fundamental in-depth diagnosis of the organisation [1, 2]. The wording of the
highlighted problem is summarised this way: “It is not possible to issue
objective recommendations for improving the organisation without
introducing unique assessment tools”.

Main Part

The object of afull-valued evaluation is its completeness. This category
applies to a system of means of determining the fitness for work of an
organisation, developed based on algorithms for assessing its condition at a
particular point in time. In the context of comprehensiveness, the subject of
assessment manifests itself in the fact that each element of the assessment
system is configured to use uniform algorithms to reproduce a sustainable
process'. The purpose of consistent disclosure is to develop a procedure to
ensure that states are defined in a strictly defined manner. Four objectives
were formulated in accordance with the purpose. First, the content of the
approach to developing a unique assessment tool needs to be disclosed.
Secondly, the phases of the life cycle of a full-valued assessment should be
described. Thirdly, the life-cycle stages of afull-valued assessment need to be
explored. Fourthly, it is sufficient to apply Sensemaking technology to form
the diagnostic toolkit.

Conclusions

In application terms, it has been determined that algorithms tuned to
determine the heath of an organisation can find the weak links in the
organisation that prevent the organisation from being in a sustainable state.
They are determined by going through four phases of afull-scale assessment.
Talking about scientific ways, the developed tools allow alows you to
evaluate the organization in a system of reasonable-specified standards with
clearly defined ranges. Going beyond such boundaries is associated with
corrective actionsto get out of an unstable state. In addition, there are effective
mechanisms available to management to change the boundaries of key
business indicators when necessary.
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Abstract

The quality of the health care system manifests itself in three
"dimensions’ — medical, economic and social. For objective assessment and
management of the health care system it isimportant to incorporate this set of
data, processit with the help of adecision-making support system and display
itin aform convenient for decision-makers. As such display systems are often
and effectively used geographic information systems. In this paper we
describe the interface and its technology stack, which is part of the intelligent
GISfor multi-criteria analysis of healthcare data (IGISMA).

Keywords: intellectual GIS, web interface, heathcare, multi criteria
decision support system, Explainable Machine Learning, IGISMA

Introduction

Geographic Information Systems (GIS) have been increasingly used in the
healthcare industry for data analysis and decision-making processes. These
systems can help healthcare professionals visualize, analyze, and interpret
complex health data, such as disease outbreaks, demographic trends, and
resource distribution. See Appendix 1.
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However, as the amount of data being collected and analyzed continuesto
grow, it has become increasingly important to incorporate multi criteria
decision support system (MCDSS) to generate recommendations.

In thisthesis, we will consider an intelligent GIS for multi-criteriaanalysis of
hedthcare data (IGISMA) that displays the available data of healthcare facilities
with adata analys s subsystem. The main purpose of this data analysis subsystem
is to assess the impact of hedlthcare facilities indicators on the target attributes
reflecting the quality of healthcare services. Depending on theamount of available
data, it is possble to evauate the impact of the initia indicators on various
medical, and economic attributes and management. We use machine learning
algorithms to analyze various types of data and make decisions. Preliminary
results of the work are described in [1-5]. Here we consider aweb application that
collectsdataand visuaizes the results of processing.

Data and theinterface

Web-based application utilizes Y andex.Maps and Vuejs (Nuxt) as the frontend
framework. The main purpose of the gpplication is to display dataon amap in a
user-friendly manner. Yandex.Maps is a popular mapping service that provides
detailed maps, satellite imagery, and street views. It iswidely used for geolocation,
route planning, and navigation. Vue,js (Nuxt) isaprogressve JavaScript framework
used for building user interfaces. It amplifies the development process and dlows
for easy integration with other tools and libraries. [6]

The application displays data on the map based on geographic coordinates.
The data is loaded from a JSON file, which contains information about
different locations and their attributes, such as names, addresses, and
descriptions. Users can interact with the data by clicking on markers or select
the indicator displayed on the points and select the type of the clinic, see
Figure 1 and Figure 2.

Figure 1. Screenshot of the web application

Figure 2. Screenshot of the web application
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Conclusion

In conclusion, the application displays data on the map based on
geographic coordinates, which can help users visualize and understand the
location-based information more easily. Overall, this project demonstratesthe
potential of web-based applications and mapping services in facilitating data
visualization and decision-making processes, especially in field of healthcare.
Future work can focus on enhancing the application's functionality and user
experience by incorporating more advanced features and technologies such as
interpretation of the SHAP values and show recommendations for medical
facilities on the map.
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Abstract

The method for improving the accuracy of lithological classification using
boosting and deep learning algorithms has been devel oped. The methods are
based on increasing the size of the floating data window, using data from
nearby wells, and using data from the underlying horizon. The most
significant increase in accuracy is observed when increasing the size of the
data window. Increasing the data floating window size from 50 to 300
centimetres increases the weighted f1_score (maximum value 1) for the
binning agorithm from 0.576 to 0.612 and for the specialy designed
convolutional network (CNNQO3 architecture) from 0.523 to 0.624.

Keywords: uranium mining, machinelearning, regression model, boosting

Introduction

Nuclear power plants, despite the environmental risks involved, remain
one of the cleanest ways to generate energy and reduce greenhouse gas
emissions. The raw material used to produce energy is uranium. In 2018, the
largest uranium mining companies produced 86% of the world's uranium
production, of which NAC Kazatomprom JSC accounted for 21% [1].
Companies use two main mining methods: open pit (underground and open
pit), which accounts for 45.9% of production, and in-situ leaching (ISL),
which accounts for 48.3% of global uranium production [2] and which isused
by NAC Kazatomprom JSC as the main mining method. The ISL mining
processisillustrated in the figure to the left. In the mining process, an acid or
alkali solution is fed through a network of specially drilled injection wells,
which transforms ore in the ore-bearing layer into a productive solution. The
mud produced is extracted through a network of pumping wells and further
processed at the surface. Two basic schemes of drilling the network of wells
are used: linear and hexagonal. The choice depends on many parameters,
including the lithological composition of the host rocks and their filtration
properties.

However, despite the undoubted environmental merits of ISL, there are
several problems:

1) Application of this method requires sufficiently accurate determination
of the lithological composition of rocks, because before well construction it is
necessary to make sure that uranium is in permeable rocks and can be
extracted by leaching solution. In addition, insufficient accuracy of
lithological interpretation can lead to incorrect landing of the filter in
impermeable rocks, leading to its inoperability and the financial losses
associated with drilling and well construction [3] in the order of 1-4 million
dollars per year [4].

2) It is necessary to know the filtration properties of rocks to estimate
reserves and extract the maximum amount of uranium, but inaccuraciesin the
calculation of filtration characteristics using the existing methodology, which
uses only one type of logging, leads to errorsin the calculation of recoverable
reserves [5]. In addition, the existing methodology is unsuitable for
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determining filtration properties if the well isin an acidified block in which
uranium mining has already begun. In such a case, the physical properties of
the host rocks are distorted by the action of acid.

3) Not all isolated oreintervalsin the ore-bearing horizon actually contain
uranium. Some of them are in so-called zones of reservoir oxidation (ROZ),
and contain only decay products of uranium.

ROZ extraction requires intensive work of different speciaists and
requires considerable time. Often, geological sections containing ROZ are not
made in time and are not available at the gamma ray interpretation and
reserves calculation stage. An aternative method, fission neutron logging
(FNL-m), isonly performed on 1-5% of wells due to its technical complexity
and high cost. Ignoring ROZ may lead to incorrect reserve estimates, i.e., if
there is actually no uranium, the reserves calculated by the accepted method
using the gamma activity of its decay products may appear to be significant.
Thiswill lead to drilling and equipping dozens or even hundreds of "empty"
wells, and the financia losses may amount to 5 to 10 million dollars a year.
In general, inaccuraciesin determining the lithological composition, filtration
characteristics and ROZ lead to errors in the technological process of filter
installation, errors in determining ore reserves and, ultimately, significant
financial losses. The existing methods of the decision of the listed problems
are developed since the 70-s of the last century, are not subject to essential
modernization and demand a large quantity of highly professional manual
work. At the same time, a number of methods based on the use of machine
learning algorithms are proposed for solving the problems of logging data
interpretation [6-22].

Methods

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

— Methods and procedures for preprocessing raw data were devel oped to
explore the possibilities of feature engineering (application of nearest wells,
diding window dimensions, adding, combining, excluding properties,
analysis of significance of properties)

— Application of machine learning methods:

— Boosting agorithms.

— Deep learning agorithms.

Decision

At the first stage, we developed methods and procedures of initia data
preprocessing, which alow to investigate the possibilities of feature
engineering (application of nearest wells, sliding window dimensions, adding,
merging, excluding properties, analysis of properties significance).

The set of procedures solvesthefollowing tasks of reading and preparation
of initial dataand includesthe following procedures: reading the file with data
in GIK (Excel) format, reading the logging data and lithological column
within the selected horizon, normalization of logging curves, aggregation of
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rock codes, formation of floating data windows, splitting the data set into
training and test, finding the nearest well.

In the second stage, methods were developed to improve the accuracy of
lithological classification using boosting and deep learning algorithms. The
methods are based on increasing the size of the floating data window.

Boosting methods (xGBoost) provide the following parameters of points
classification: accuracy=0.587, weighted_f = 0.576 with awindow size of 5
points, the accuracy of classification increases with increasing of the floating
window size, up to accuracy=0.621, weighted_f = 0.612 with awindow size
of 300 poaints.

Models were also developed and computational experiments were
conducted using convolutional networks, achieving accuracy=0.627,
weighted f (f1_score) = 0.634, with awindow size of 300 points (Figure 1):

accuracy MACro_prec | mMacro_rec macro_{

0.621 0.518 0.437 0.431
weighted prec | weighted rec weighted f

0.634 0.621 0.612

Figure 1. Someresults of computational experiments

Changesin model quality when the window sizeisincreased for the XGB
model (Figure 2):

Accuracy Weighted f floating data window
0.587 0.576 5
0.591 0.579 10
0.589 0.576 25
0.599 0.59 50
0.619 0.607 200
0.621 0.612 300

Figure 2. Someresultsresults when the window size is changed

The deep learning model gives an accuracy increase of about 2%
compared to the best results of the boosting model.

Conclusion

Thus, as aresult of improving the accuracy of geophysical well survey data
interpretation problems in uranium fields using machine learning methods,
including boosting and deep learning methods, the RK fields can achieve severd
million dollars per year dueto thereduction of critical errorsleading to well losses
and moreaccurate forecasting of production volumes. Solving these problemswill
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make a dignificant contribution to the development of applications based on
machine learning in the mining industry.
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Abstract

A software-defined network (SD-WAN) in awide regiona network (WAN)
hasbecomeatrend used by large companieswith geographically remote branches.
The main godl is to be based on a software solution that provides a cost-benefit
balance, given the high cost of WAN network usage. The development of SD-
WAN has led to many solutions from different manufacturers, but it has also
increased the number of threats and vulnerabilitiesto thistechnology. Thisarticle
ams to compare commercid mechanisns with opensource solutions
implemented in a specific architecture. And describes the SD-WAN directed
cyberattack vectors, how to respond to them when smulating using the GNS3
software. The proposed topology is based on a design with two branches and
headquarters, one viaM PL S and the other viabroadband internet, which provides
redundancy, connected viatwo communication channels. Theresults of this study
found that the commercid solution (FortiGate) provides better security
mechanisms focused on privacy, integrity, and accessbility. However, the
opensource solution (FlexiWan) providestoolsto adapt to future threatsthanksto
community efforts.

Keywords: Software-Defined Wide Area network (SD-WAN),
cybersecurity, FortiGate, Flexiwan.

Introduction

The need to connect multiple nodes located in different geographicaly
distributed locations to each other gave rise to the concept of a Wide Area
Network (WAN). WAN is a type of telecommunications network that connects
several nodes located in different geographica regions [1]. Currently, the
communication protocols used by large companies need to be developed in
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accordance with new technologica requirements, so that al WAN connections
are secure. In this context, software— defined networks (SDN) is an approach that
bases its operation on software drivers and application programming interfaces
(APls), dlowing it to communicate with the physicd infrastructure of the
hardware, to create control and device configuration [2]. SDN alows physical
devices to act as a network device that separates the control plane from the data
plane, being the central controller responsible for control [3]. Manua
configuration of network devices requires careful consideration of several aspects
a) the deployment time of new services or applications may be high and B)
incorrect configuration may cause service delays and poor performance[1].

New trendsin WAN networks have introduced software-defined networks
in Wide Area Networks (SD-WAN). This internet technology virtualizes
network services and allows for flexible management, simplification and
scaling of configuration complexity [4]. SD-WAN separates the control and
data planes. In this context, the data plane performs tasks such as
sending(forwarding), configuring and monitoring, while the data monitorsthe
information of usersand applications[5]. In Figure 1, you can see three levels
of the classic SD-WAN architecture: Data, Control and Application. The data
level handles bandwidth and data transfer virtualization, the control level
independently implements and manages network functions. The application
layer provides services where internet service providers and developers can
define network requirements to provide those services [6]. In addition, SD-
WAN has components|ocated in several geographical locations, which causes
delaysin transportation [ 7]. For communication between levels, we have two
interfaces @) NorthBound Interfaces (NBI), which communicate SD-WAN
controllers and applications, and B) southbound Interfaces (SBI), which
communicate network devices and controllers respectively [8].
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The importance of analysing and using these technologies lies in
identifying comparative advantages in terms of management, safety, and
performance. The purpose of this work is to conduct a comparative analysis
of security mechanisms in SD-WAN opensource and commercial
architectures. The methodology used for the research is the introduction of a
simulated environment that allows experiments on these technologies.

Simulation scheme

Two SD-WAN solutions were used in an experimental methodology to
compare cybersecurity mechanisms to respond to attacks in general. For
modelling, the GNS3 tool was chosen based on cost, durability, reliability,
and the ability to simulate SD-WAN networks, which allows you to design,
configure and test large-scale topologies that provide physical, virtual and
multi-device interaction [9]. The Flexiwan controller was used for the open-
source topology, while the switches and edge routers were configured via
OpenSwitch and Flexiwrouter, respectively. In the case of the commercial
architecture, FortiGate was used for the SD-WAN solution; the core of the
MPLS network used Cisco routers and switches. Nessus was used to obtain
fingerprints, which allows you to search and evaluate vulnerabilities in
computer systemsin an automated way. In manual inspection, NMAP meets
the specifications necessary for optimal scanning. In the case of web
penetration test, the Nikto tool and the Burp Suite community version were
configured. Brute force attacks used word lists consisting of at least 1,000
standard keys [10], using Hydra as a means of automating this type of attack.

GNS3 emulates the expected actions of CPE (customer premises
equipment) and the interconnection of the main networks. Most commercial
SD-WAN deployments use the same architecture that connectsthe head office
to many branches. Depending on the provider, the components have a
different structure and number. In the case of the solution proposed by
Flexiwan, it can be used in the Ubuntu 22.04.1 distribution, and Fortigate
manages devices through the web interface. The simulation scenarios are
represented by a design with two nodes (branches) and headquarters
connected via MPLS and the Internet network, as shown in Figure 2. Table 1
shows the parameters of the configured scripts.

Tablel
Simulation parameters
Vaues
FortiGate FlexiWAN
CPE 3 3
MPL Slnternet Yes Yes
SSH Yes Yes
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Web control Yes Yes
HTTPS No No
Cloud control Yes No
Version 7.0.0 413
. Flexirouter on Ubuntu
CPE FortiGate KVM 2204.1
| Psec tunnel Yes Yes

Pre-shared Key (PSK) Pre-shared Key (PSK)
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Figure 2 .SD-WAN topology used in modeling
Simulation results

DoS

SD-WAN solutions will differ depending on the manufacturer. In the case
of FortiGate, communication networks are managed in a CPE web client,
athough web management is not normally open, asimple Flood SYN attack
on Port 443 completely disables the head office or branches. However,
Forti Gate supports a DoS attack prevention policy at the IPv4/lpv6 level, but
the initial configuration may leave the vulnerability open. In the case of
FlexiWAN, the controller isin the cloud behind the web application firewal |
(WAF) service, which makes it more secure against this type of attack.
Flexirouter CPE devices also have aweb control interface called Flexiedge on
the 8080 TCP port, and aswe seein Table 2, in theinitia configuration, it is
also vulnerable to a Flood SY N crash.

Towards Table 3, acommercial solution prevailed at the web management
level, as Flexirouter web management did not have a mechanism to limit the
number of attempts to log in to Flexiedge. Instead, Fleximanager access
control keys can be hacked and obtained according to the calculation
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specifications. Fortigate, on the other hand, offers several specific actions to
log in. For example, you can access it with keys that do not have a password
policy, because the Hydra tool can find simple keys (for example, 12345,
admin) in less than a minute. Fortigate also has mechanisms to reduce brute
force attacks. Regarding the CLI management section, both solutions offer
SSH management, however, the default Ubuntu 22.04.1 solution (the version
recommended in the documentation) |eaves the OpenSSH Server stranded by
several vulnerabilities detected in CVE.

Table 2
DoS attacks
Fortigate Flexiwan
(Fire?NZIEI) CPE Controller
TCP port 80 8080 80
TCP SYN Fload
attacks (HPing3) single Success Success Failed
source
ICMP Fload
attacks (HPing3) single Success Success Failed
source
Application layer .
attackrslrz g owhttpfgﬂ) Success Success Failed
Brute Force
Table 3
Brute Force
FortiGate FlexiWAN
Controller CPE Controller CPE
SSH (Hydra) 6 Failed Failed Failed <1s

characterslong
Web login (Burp
Suite) 6 Failed Failed Failed <1s
characterslong
Vulnerabilities

According to the nikto automated scanner, there are no visible
vulnerabilities in either The Fleximanager driver or the FortiGate control
interface. Performing manual tests did not find vulnerabilities such as SQL
Injection, XSS, and CSRF. The Northbound API provided by Fleximanager
does not show any vulnerabilities. The authentication method provided by
Flexiwan isreliable, each request to it is made within the admin portal with a
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unique token created by the user. The vulnerabilitiesfound are due to outdated
versions of applications. In Table 4, We note that there are severa
vulnerabilities in Flexiwan CPE vulnerabilities found are due to outdated
versions of applications. In Table 4, We note that there are severa
vulnerabilitiesin Flexiwan CPE.

Table4
Vulnerabilities
FortiGate FlexiWAN
Controller CPE Controller CPE
CVE-2020-14145
NMAP N/A N/A N/A CVE-2019-6111

CVE-2019-6110

CVE-2020-14145
Nessus N/A N/A N/A CVE-2019-6111
CVE-2019-6110

Cryptography

When a person in the middle performs an attack, al traffic is encrypted
according to the type of algorithm provided by each solution, such as
authentication header (AH) and encapsulation security load (ESP). Both
solutions alow the implementation of 1Psec tunnel s between headquarters and
branch CPE, ensuring the integrity and confidentiality of information. In
FortiGate, the IPsec tunnel can be configured using a sample selector with
initial parameters, however, it still uses algorithms such as MD5 to ensure
integrity and authentication. Flexiwan does not allow you to select settingsfor
tunnels. Table 5 shows the parameters of each solution.

Table5
| Psec tunnel parameters
Ouaipymi
FortiGate FlexiWAN
IKE version 1,2 2
Authentication Preshared Key, Certificado
methods digital Preshared Key
. DES-MD5, DES-SHA1 DES-
Z”‘ng;'nﬂg SHA256, DES-SHA384, DES- AE?Z%BC'
9 SHA512
Hashing MD5, SHA-256, SHA-512, SHA-256,
algorithms SHA-384 SHA-128

329




21st International scientific conference

Conclusion

In many emerging technologies used in critical or business systems, it isvery
important to maintain their security at ahigh level. Thisarticle discussed the most
common threats in the SD-WAN network. Simulations for commercia and open
source solutionswere performed in GNS3 software. Security tests conclude that a
commercial solution offers better cybersecurity mechanics and provides a
reduction in overall attacks. Although there are mechanisms againgt Brute force
or dictionary attacks, the opensource solution does not limit the requests that are
made per minute when you vist the web admin porta. The FlexiWAN
community istrying to makeit as strong as the Forti Gate solution to resist attacks
such as XSS, CSRF, or the Northbound REST API. Both solutions involve
privacy and integrity, and cryptographic agorithms used for authentication and
integrity have been found to be reliable in using IPsec tunnels. The biggest
differenceisthat Fortigate hasthe flexibility to implement different cryptographic
algorithms, which isnot possiblein Flexiwan. We must also confirm that most of
the vulnerabilities are related to the origina (default) configurations or that they
are not secure. In the same way, we must make the management through the CLI
as secure as possible, according to the initia configuration it comes very
vulnerable. A deeper comparative study of other attack vectors will alow us to
create a better cybersecurity perspective among different solutions and develop
possible threat policies to protect the infragtructure of enterprise SD-WAN
networks.
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