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Abstract

As a result, we investigated population disease at critical levels of pollution emissions,
discharges, and the waste environment worldwide. We did a detailed analysis of the dataset
and demonstrated obtained results. We also studied the composition and structure of the
interrelationship of quantity population disease at critical pollution emissions, discharges, and
waste in the environment in European countries. We concluded that in Romania, most numbers
formed households and enterprises waste causes more diseases in the population.
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1. Introduction

The problem of developing methods for determining the amount of socio-economic damage caused
to the social system (population) is directly related to the development of methods for economic
assessment of the amount of compensation (reimbursement) [1-3] for those social damages caused by
the economic activity of enterprises.

Pollution surrounding the natural environment negatively is indicated on health. Contaminated
atmospheric air may become the source of body breathing penetration into the body’s harmful
substances [3-5]. Contaminated water may contain pathogenic microorganisms that are also dangerous
for health substances [6-8]. Contaminated soil and soil water worsen the quality of agricultural products
and food.

A man has long since considered the environment natural environment basically as a source of raw
materials stocks (resources) needed for pleasure and their own needs [9-10]. This big part taken from
natural resources returns to nature as waste. The main part of this waste and pollution is formed in cities.

In cities, railways and roads continuously transported cargo and people [11-13]. All these species
transport strongly pollute the atmosphere by exhaust gases that contain harmful substances for a
person’s health.

In everyone modern smart city, as a result of life activities, people are formed much industrial and
household waste [14-17]. An unpleasant smell often spreads far from landfills near the bridge, on
landfills multiplying a large number of flies, mice and rats, which are carriers of different pathogenic
bacteria. Activity, a person, leads to permanent pollution surrounding natural medium: atmospheric air,
natural waters and soils [18-22].
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2. Analytical review of literary and other sources
2.1. Analytical review of reference

The existence of quantitative data on emissions, discharges and waste, the number of diseases of the
population, and their dynamics do not make it possible to assess the essence of the destructive impact
of production on the environment and the population. We detailed and analysed the following specific
indicators in our previous works [1, 2, 7, 10, 25].

e  Resource intensity is the specific consumption of natural resources per unit of finished products

e  Energy intensity is the specific consumption of electricity per unit of produced products

e Land intensity is the specific use of land resources for production

e  Waste intensity is the specific generation of waste per unit of production
Loss intensity is the specific losses of society associated with changes in natural and human

capital.

The authors describe these indicators’ exact calculation methods in works [1, 2, 7, 10, 25]. Pollution
is an introduction into the environment or occurrence in new ones, usually non-characteristic physical
factors, chemical and biological substances which harm natural ecosystems and a person [18-22].

By spatial distribution (size covering territory), pollution shares the following [18-22]:

o Local pollution is characteristic of cities, significant industrial enterprises, districts mining or

other useful minerals, and significant livestock complexes.

e Regional pollution that is covers significant territories and water areas that subject to impact

significant industrial districts

e Global pollution, more often called atmospheric emissions, spreads at a big distance from

places his emergence and creates an unfavourable influence on large regions and, sometimes, on the

whole of the planet.

Article 6 of the Law of Ukraine “About protection of atmospheric air” [28] is provided for
evaluations stating atmospheric pollution air are installed regulations ecological security atmospheric
air and regulations marginally permissible emissions into the atmosphere air polluting substances, levels
harmful impact physical and biological factors within populated points, in recreational ones zones, in
others places residence, permanent or temporary stay people, objects surrounding natural environment
with a purpose software ecological security citizens and the environment natural environment [28]:

e Regulations on the quality of atmospheric air

e Marginally acceptable levels impact acoustic, electromagnetic, ionising, and other physical

factors and biological impacts on state atmospheric air populated points.

For resort, medical and recreational, recreational and other individual districts they can to be
installed more strict regulations on ecological security atmospheric air

By force and character actions on the environment pollution there are [22-28]:

e  Background

e Impactful

e  Permanent

e  Catastrophic.

By sources occurrence pollution share on [22-28]:

e Industrial (for example, SO2)

e  Transport (for example, aldehydes exhaust vehicles)

e  Agricultural (for example, pesticides)

e  Household (for example, synthetic laundry means).

By type origin [22-29]:

e Physical pollution is a change in thermal, electrical, radiation, light fields in the natural

environment, noises, vibrations, and gravitational forces caused by a person

e  Mechanical pollution is different solid particles and items (thrown out as unusable, activated,

or withdrawn from use).

e  Chemical pollution is solid, gaseous and liquid substances, chemical elements and compounds

of artificial origin which enter the biosphere, disturbing installed by nature’s processes of circulating

substances and energy.



e Biological pollution is different organisms that appear thanks to life activities, humanity,
bacteriological weapons, new viruses like pathogens AIDS, diseases, legionnaires, epidemics, and
other diseases, as well as catastrophic reproduction plants or animals, relocated from one
environment into another person or accidentally.

2.2, Study of the factors that cause the disease

The WHO notes that two of the biggest ecological killers in the world are strokes and heart attacks
(2.5 million per year) [30]. Further are going diseases hearts (2.3 million) [31-33] and cancer
(1.7 million) [2, 7, 8], respiratory diseases (1.4 million) [2, 34] and diarrhoea (846 thousand) [2, 7, 35].
The WHO report defined a whole number of ecological reasons and their communication with
mortality, namely [36-39]: pollution surrounding the environment, the influence of chemical
substances, change climate and ultraviolet radiation, and others.

Pollution air can charge 8.2 million cases of death, including influenced secondary tobacco smoke,
which responds to cardiovascular diseases, cancer and chronic respiratory disease [2, 7]. In the opinion
of general WHO director Margaret Chen [40], if the conditions surrounding the environment will not
become the best, then mortality will only grow. Since a clean environment lays the foundation for the
health of the planet’s entire population, states must do everything to create an environment so safe for
life and work that millions of people do not get sick and die too young.

The number of deaths from diseases specified in the WHO report is also striking in Ukraine [41].
On the official page of the All-Ukrainian census population, there is a statistic of basic reasons for
mortality among Ukrainians [42, 43]. Therefore, Ukrainians often died from disease systems blood
circulation (more than 440 thousand persons for eight years) and neoplasms (more than 92 thousand).
By these years, number population had decreased by 3.7% [44-46]. However, whether relevant these
data are today, to say it’s hard for a new census has long not been held, and for the last years situation
could very to change no better [47-49].

There is a forecasted amount of economic compensation for the consequences of man-made
pollution in the industry [1, 2, 7, 8, 50], which is the amount of financial compensation for treating each
type of disease caused by changes in the natural environment.

More thorough studies of the impact of discharges of polluted water on the number of cases of
disease among the population in the Ukraine industry region were carried out in work [51], in which
the dependence between the number of discharges and the number of diseases of the respiratory organs,
circulatory systems. Also, in the already mentioned work [51], the share of the man-made component
of indirect damages was calculated - the costs in Ukraine for treating cases of disease caused by the
man-made load on the environment (pollution of water). It is, on average, about 20% of the total costs
of treating patients. In the works [1, 2, 7, 8, 52, 53], the authors, investigating the relationship between
the factors of man-made influence and their consequences for the population within the defined
pollution zones, built the correlation-regression model of diseases caused by territory pollution. The
model includes quantitative indicators and qualitative characteristics such as proximity to the sea and
the level of territory afforestation. The indicators should also include the number of newly registered
cases of diseases in Ukraine, the number of deaths from certain diseases, the number of registered cases
of disability from occupational diseases, and the number of work-related injuries and accidents.

2.3. Analysis of existing negative factors

Most of the health of Ukrainians affects by polluted air. Annually in Ukraine, the atmosphere stands
out about 17 million tons of harmful substances. Moreover, some of these substances have considerable
influence on climate change and, therefore, on deteriorating state health. Enterprises of black
metallurgy, energy, coal, chemical and petrochemical industries contribute to the pollution of air, in
particular. We also have large emissions from thermal power plants and cars, which grow yearly. The
morally and physically outdated systems for cleaning the atmosphere emissions of metallurgical
enterprises cause growing air pollution. Also, illegal deforestation in the Carpathians causes serious
natural disasters, as the author proves [54-58].



The majority of sources today pollute different genus enterprises and themselves residents countries.
Moreover, in polyhydric Ukraine, there are still problems with drinking water. After all, most sources
today pollute different genus enterprises and their resident countries. Therefore, stocks of water
resources in one Ukrainian make 1.8 cubic meters per year, which is not the lowest indicator in Europe.

However, doctors say the biggest danger is the Chornoby! disaster, with consequences that still have
not been fully eliminated. The explosion in Chornobyl still is a danger to society. People all apply to us
with problems that arise after disasters. Most suffered in this period were more a child; after all, diseases
appear already at more mature ages [55-56]. Many people, after the explosion, remained live in the zone
of radiation, and for these years state, their health worsened. Some people still live in disadvantaged
areas and undergo radiation. Except that, you can take away Donbas, Luhansk or even Poltava to
dangerous regions countries from this points zone. In general, the duration of life after independence
decreased by a few years. Most people impresses cancer and diseases hearts [57].

Experts [58] claim that over the years state things only worsen. Ukraine - on to the second place in
Europe by pace spread of cancer, every year from this one disease die about 90 thousand persons, of
which 35 % - people able-bodied age. By the last ten years, the number of patients has grown by 25%,
while the general population decreased by several million [59]. The only example of this work is shown
in Table 1.

Table 1. Sources emissions the environment [60]

Branch industry View emissions Harmfulness

Coal,
metalworking, paper

Emissions, which
contain particles of sand,
rocks and other
mechanical impurities

They can violate natural ecosystems
and sanitary regimes to silt up the
bottom and shore

Machine building Throw that out are The environment gets polluted with
factories, enterprises, formed  because of salts, difficult metals, cyanides, acids,
chemical industry neutralisation and toxic organic and inorganic compounds

cleaning sewage water

and other factories

compounds of vegetable

Ore beneficiation, Pollution, which Pollution in the environment
coal beneficiation, contains micro- and excessive quantity of micro- and
leather factories macronutrients macroelements, in separate cases

pathogens diseases ( leather factories )

Alcohol, sugar, Pollution, which Pollution in the environment organic
starch and molasses contains organic compounds which light can rot cause

infectious disease

and animal origin

Deaths related to external pollution [60]: 40% are cardiovascular disease, 40% are strokes; 11% are
chronic obstructive disease lungs (COPD); 6% are cancer lungs; 3% are acute infections lower
respiratory ways in children.

Deaths related to pollution by air within premises [60]: 34% are strokes; 26% are cardiovascular
disease; 22% are COPD; 12% are acute infections of lower respiratory ways in children; 6% are cancer
lungs.

The indicators should also include the number of newly registered disease cases in the population of
Ukraine, the number of deaths from certain diseases, the number of registered cases of disability from
occupational diseases, the number of injuries and accidents at work.



3. Experiment
3.1. Structure dataset

We combined the datasets “The number of diseases of the urban population” [61] and “Air quality
and its pollution in the cities of the world”. The first dataset contains information on the general disease
level of the urban population. The second dataset describes the air quality and pollution caused by heavy
environmental pollution in the world’s cities [62]. It is important that in the obtained dataset (Fig. 1),
we have the following composition of data: name of the city, region, country, air quality, water

pollution, and population disease level [61-62].

“WaterPollution"

City “fegion” “Country” "ArQuatity” "Desvare”
New York City » New York United States of America ~ 46 B1603773584908 49 504950455049506 06667194 ~
Washington DC United States of Amecica 66.12903225806451 66.129032256806451 0097629993
San Francico California United States of America 60.51401869158879 4] 0,891971408
Berlin Germany 62 3641304347826 2061271676300578 0869008851
Los Angeles California United States of America 36.62162162162163 61.29943502824858 0958959367
Porn Canton of Bern Switrerland 94.3181818181818) 125 0,680571534
Genreva Canton of Geneva Switzerland 7153846153846153 17.372881255932 0411108277
Turich Canton of Zurich Switzerland 83.80952380952381 10.714285714285715 0,925457968
Basel Switreriand 81 H6ALLLLLE66LT 26921076923076921 030282578
London England United Kingdom 37.04225352112076 40.710374269005854 0895311883
Calro Cairo Governorate fgym 1580710031 4796 74 35064935064935 0.793520931%
Alexandria Alexandria Governorats Egym 41.037 7358490564 71 2962962962961 0212803657
Alexandria Virginia United States of Amecica 890625 46 153B4615384615 0474466347
Parls lo-de-brance France 34.02419024190244 4112169200012 0, 712855445
Boston Massachusetts United States af America I8 23529411764706 12.91139240506329 0995773571
Toromo Ontario Canada 65 5368208002485 17.79940119760479 0220777404
Se0 Pavlo S20 Paulo Brazll 24.0566017 73584907 TA71794871794873 0796794392
Viknius Uthuania 77.247191011235% 20588235204117645 0,374790478
Monaco Monaco B TRI87R78TBTRINS 61 36363636363637 0270536178
Brusseh Belglum 35 810810810810814 44 761904761904 766 0981756838
Poznan vater Poland Voivodes! Poland 33.07692307692307 50.42372881355932 0,0568301395
Tashkent Uzbekistan 564516129032258 49 1666666066054 0814182556
Warsaw Masovian Volvodeship Poland a0 36 01485148514851 0528363155
Modena Ermilin-Romagna ftaly 19.062% 50 057R77858)
Tours France 84375 625 0,450337902
Singapore Singapore 65 A7837837847837 24 J0A%ME9%4604 13 0450323244
Montresl Quebec Canada 70, 76023391812800 369631901 84049076 0,195760059
Cambridge England United Kingdom 69 RI7586 20609656 30 555555555555557 0,14450157
Cologne North Rhine - Westphali Garmany 60 71428571428571 21IITTINITTINIR 0,042361308
Skopje Groater Skopje North Macedonia 10 1M1 74757281555 4526315789473684 0,948282108
Gdynila ‘omeranian Volvodeshi Moland A% 41004551162 assliiiinanam OA71601194
Secaecin st Pomeranian Volvode Poland 41.37931034482759 5375 0802489728
Ljubljana ublpana City Municipall Slovenla 72 16494845 360825 17 58241758241758 0.24869297
Mowdiv PMlovd region Bulgaria 31.41025641025641 36.29032258064516 0,894455049
Sofla Sofia City Province Bulguria 23.621323529411764 40.94339022641509 0579352361
Wilan Loenbardy Italy 14.19759036144578) 19 49044585907261% 0,507642596

Figure 1 The combined dataset of diseases of the urban population and air quality and pollution in the
cities of the world

3.2. Analysis dataset

We used the R.Sstudio [63] program and language programming R [64]. Analysis dataset was
conducted with the help such diagrams such as Treemap [65], Pie Chart [66], and Histogram [67], which
are depicted below. Based on the analysis diagrams, we conducted our analysis and determined the
main points.

1. Treemap [68-69] reflects hierarchical data in the form set of nested rectangles. Each group
presented a rectangle, a square whose proportional magnitude. Using coloured schemes, we introduced
sprat dimensions: groups and subgroups. The chart of Fig. 2 depicts countries on the quantity content
specified by the dataset. Analysing the present treemap, we can watch significant morbidity in countries
such as Germany, Italy, Canada and the USA.
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Figure 2. Chart Treemap

2. PIE CHART [66] is a circle divided into sectors, each of which shares the whole. It often uses for
display proportions, where the sum sectors are equal to 100%. In the diagram (Fig. 3), we can watch
the air quality in each country’s condition for 2020. Having done analysis, we conclude that the highest
quality air is in Switzerland and the smallest quality air is in France.
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Figure 3. Pie Chart of air quality of countries



3. Histogram [67] is a method of graphic representation of tabular data, approximately representing
numerical data (Fig. 4). A histogram appears as a diagram that consists of rectangles without gaps
between them. Quantitative correlation is some indicator presented in rectangles with proportional
areas. Most often, width rectangles are taken the same for amenities of perception. At this, their height
determines the correlation displayed parameter.

Number of diseases in countries
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Figure 4. Histogram chart of the number of diseases in countries

The Histogram chart (Fig. 4) depicts the number of diseases in different countries in 2020. Analysing
the current schedule, we can watch the biggest number of diseases in India, Chile and Egypt and the
smallest Indicators we observe in Canada, Germany and Italy.

4. Results of work in the R environment

First, to work with the tmap package in the Rstudio environment, we established connections with
external servers using R programming language commands. Next, we installed the tmap package using
the following command: [68-76]:

install.packages (“tmap ")

Package tmap designed for the creation of thematic maps with considerable flexibility. The syntax
for the creation of graphs is similar to the ggplot2 syntax. Still, with adding maps, this package offers
a flexible approach to basis layers and an easy-to-use approach for creating thematic maps, such as
choropleths and bubbly maps. There is based on grammatical graphics.

We displayed the map of Europe (Fig. 6) with the help of the following commands.

library(tmap )

data(“Europe”)

tm shape ( Europe)+

+ tm polygons (“HPI”)



Figure 6. Map of Europe removed by help package tmap

We used the following commands to view the world maps in interactive mode.

tmap mode (“view”

tm shape ( Europe) +

+  tm polygons (“HPI”)

We also used the ability to change the map’s scale, namely the ability to bring the map of Europe
closer to the size of a specific country (Fig. 7). Figure 7 shows a map of France and the number of

diseases in 2020.
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5. Discussion

Taking into account the results obtained in our previous works [1, 2, 7, 8], we concluded that the
factors of public perception of the destructive impact of pollution are described by indicators that
determine the levels (quantitative and qualitative) of receptivity of the recipients of actions of
destructive impacts depending on the state of the subsystem (economy, society, nature), among which
are: levels of infrastructure, transport, communication, disease, mortality, birth rate, etc., as well as the
quality and structure of the main characteristics of the subsystems: the number of different categories
of the population, its structure, the quality of agricultural land, the sensitivity threshold of the
ecosystem, the stability of the economy, etc.

The source of population diseases in cities is industrial production, transport and the provision of
certain types of services related to the collection and storage of waste, the supply of electricity, gas,
steam and air conditioning, etc. [77-96]. The system of indicators for assessing population diseases does
not directly concern the source of their formation but rather their consequences. The consequences of
human economic activity are the loss of non-renewable natural resources, the significant deterioration
of the state of renewable resources, the accumulation of hazardous waste and, as a result, the
deterioration of the quality of labour resources, even their loss.

The problem of effective use of productive assets, rational resource provision and obtaining profits
from the economic activity of enterprises is directly related to the problem of economic evaluation of
those losses, damages and losses (in kind and value forms) that enterprises experience in the process
and as a result of their activities.

Morally outdated production technologies lead to high levels of pollution of the natural environment,
accidental damage or destruction of the main production assets, and a decrease in indicators of the
viability of labour resources, which leads to an increase in man-made losses in the national economy.

In the case of the economic assessment of man-made losses in the national economy (from the point
of view of the assessment of losses as consequences of economic activity), it is advisable to use a
balanced system of indicators, which would make it possible to carry out a full and objective assessment
of precisely these consequences, i.e. not only the volumes of man-made impact but also the results its
effects on the environment and society (indirect man-made damage, damage to future generations).
Therefore, we added new indicators following the theoretical and practical needs of assessment,
modelling and forecasting of the relevant macro indicators.

In addition to man-made load indicators (specific volumes of emissions, discharges, generation of
waste of all hazard classes), volumes of environmental payments (environmental tax, fines), costs of
environmental protection activities (capital investments, costs of major repairs and current costs), the
system included as well as indicators that characterise the social, natural, and economic living
conditions of the population of Ukraine, namely: the level of the natural radiation background, climatic
features (forestry, proximity to the sea, etc.), the mortality rate of children under the age of 1, the average
monthly nominal salary of employees, the ratio population mortality rate, population birth rate, average
age of the population, etc., as well as indicators of the quality of health, social protection and injuries
at work (number of cases of newly registered diseases, number of cases of first-time assigned disability
for persons of working age, number of deaths due to malignant diseases neoplasms, the number of
pensioners due to disability, the average amount of the monthly disability pension, incapacity for work
as a result of injuries at work, the number of victims of injuries, the amount of payments to victims and
families of the deceased, fines paid for cases caused by the fault of entrepreneurs, etc.).

6. Conclusions

As a result, we investigated population disease at critical levels of pollution emissions, discharges,
and the waste environment worldwide. We did a detailed analysis of the dataset and demonstrated
obtained results. We also studied the composition and structure of the interrelationship of quantity
population disease at critical pollution emissions, discharges, and waste in the environment in European
countries. We concluded that in Romania, most numbers formed households and enterprises waste
causes more diseases in the population.



7. References

[1] O. Kuzmin, M. Bublyk, Economic evaluation and government regulation of technogenic (Man-
Made) damage in the national economy, in: International Scientific and Technical Conference on
Computer Sciences and Information Technologies, 2016, pp. 37-39.

[2] M. Bublyk, V. Vysotska, Y. Matseliukh, V. Mayik, M. Nashkerska, Assessing losses of human
capital due to man-made pollution caused by emergencies, CEUR Workshop Proceedings Vol-2805
(2020) 74-86.

[3] I. Jonek-Kowalska, Housing Infrastructure as a Determinant of Quality of Life in Selected Polish
Smart Cities Smart Cities 5(3) (2022) 924-946.

[4] Problematic public health. URL.: http://cgz.vn.ua/problematika-gromadskogo-
zdorovya/problematika-gromadskogo-zdorovya 455.html.

[5] V. Bakhrushin, A. Bakurova, M. Pasichnyk, E. Tereschenko, Risks of data inconsistency in
information systems used for predicting the pandemics development, CEUR Workshop
Proceedings Vol-2805 (2020) 1-15.

[6] I. Jonek-Kowalska, Towards the Reduction of CO2 Emissions. Paths of Pro-Ecological
Transformation of Energy Mixes in European Countries with an Above-Average Share of Coal in
Energy Consumption. Resources Policy 77 (2022). doi: 10.1016/j.resourpol.2022.102701.

[7] M.1. Bublyk, O. M. Rybytska, The model of fuzzy expert system for establishing the pollution
impact on the mortality rate in Ukraine, in: Computer sciences and in-formation technologies:
International Scientific and Technical Conference, CSIT, 2017, 253-256. DOI: 10.1109/STC-
CSIT.2017.8098781.

[8] I. Bodnar, M. Bublyk, O. Veres, O. Lozynska, I. Karpov, Y. Burov, P. Kravets, I. Peleshchak, O.
Vovk, O. Maslak, Forecasting the risk of cervical cancer in women in the human capital
development context using machine learning, CEUR workshop proceedings Vol-2631 (2020) 491-
501.

[9] Influence surrounding environment on health of a person. URL: http://lubotin-
rada.gov.ua/news/id/2180.

[10] M. Bublyk, Y. Matseliukh, Small-batteries utilisation analysis based on mathematical statistics
methods in challenges of circular economy, CEUR workshop proceedings Vol-2870 (2021) 1594-
1603.

[11]  Z. Yurynets, R. Yurynets, T. Gutor, Game theory model for the development of optimal strategy
towards innovative products manufacturing at the enterprise, Problems and Perspectives in
Management 15(3) (2017) 285-294.

[12] V. Husak, L. Chyrun, Y. Matseliukh, A. Gozhyj, R. Nanivskyi, M. Luchko, Intelligent Real-Time
Vehicle Tracking Information System, CEUR Workshop Proceedings Vol-2917 (2021) 666-698.

[13] M. Fedorov, A. Berko, Y. Matseliukh, V. Schuchmann, I. Budz, O. Garbich-Moshora, M.

Mamchyn, Decision support system for formation and implementing orders based on cross
programming and cloud computing, CEUR Workshop Proceedings Vol-2917 (2021) 714-748.

[14] 1. Jonek-Kowalska, R. Wolniak, Economic opportunities for creating smart cities in Poland. Does
wealth matter? Cities 114 (2021) 103222.

[15] R. Wolniak, I. Jonek-Kowalska, The level of the quality of life in the city and its monitoring
Innovation, The European Journal of Social Science Research 34(3) (2021) 376-398.

[16] V. V.Lytvyn, M. I. Bublyk, V. A. Vysotska, Y. R. Matseliukh, Technology of visual simulation
of passenger flows in the field of public transport Smart City, Radioelectronics, informatics,
management 4 (2021).

[17] L. Podlesna, M. Bublyk, I. Grybyk, Y. Matseliukh, Y. Burov, P. Kravets, O. Lozynska, I. Karpov,
I. Peleshchak, R. Peleshchak, Optimisation model of the buses number on the route based on
gueueing theory in a Smart City, CEUR Workshop Proceedings Vol-2631 (2020) 502 - 515.

[18] Household waste. URL: https://uk.wikipedia.org/wiki/ Household waste.

[19] Household waste: challenges  for Ukraine and the  world. URL.:
https://bigggidea.com/practices/prosmittya-pobutovi-vidhodi-vikliki-dlya-ukrani-ta-svitu/.

[20]  Classification waste. URL: https://www.mvKk.if.ua/energef/27846.



[21] Waste is shared for 4 classes dangers. URL: https://ecolog-ua.com/news/nevyznachenist-
klasyfikaciyi-nebezpechnyh-vidhodiv-yak-diyaty-ekologu.

[22]  The 4-th class dangers. URL: https://ecolog-ua.com/news/vidnosymo-vidhody-do-pravylnogo-
klasu-nebezpeky.

[23] Y. Matseliukh, V. Vysotska, M. Bublyk, T. Kopach, O. Korolenko, Network modelling of resource
consumption intensities in human capital management in digital business enterprises by the critical
path method, CEUR Workshop Proceedings Vol-2851 (2021) 366-380.

[24] A. Bakurova, E. Tereschenko, H. Ropalo, Modeling of complex diversification for centralised
pharmacy network, E3S Web of Conferences 166 (2020) 09003.
https://doi.org/10.1051/e3sconf/202016609003.

[25] M. Bublyk, A. Kowalska-Styczen, V. Lytvyn, V. Vysotska, The Ukrainian Economy
Transformation into the Circular Based on Fuzzy-Logic Cluster Analysis, Energies 14 (2021) 5951.
doi: https://doi.org/10.3390/en14185951.

[26] Z. Yurynets, B. Bayda, O. Petruch. Country’s economic competitiveness increasing within
innovation component, Economic Annals — XXI, 9-10 (2015) 32-35.

[27]  O. llyash, O. Yildirim, D. Doroshkevych, L. Smoliar, T. Vasyltsiv, R. Lupak, Evaluation of
enterprise investment attractiveness under circumstances of economic development, Bulletin of
Geography. Socio-economic Series 47 (2020) 95-113. http://doi.org/10.2478/bog-2020-0006.

[28] Law of Ukraine of October 16, 1992 No. 2707-XIl About protection of atmospheric air. URL:
https://cis-legislation.com/document.fwx?rgn=11119.

[29] V. Lytvyn, A. Hryhorovych, V. Hryhorovych, L. Chyrun, V. Vysotska, M. Bublyk, Medical
Content Processing in Intelligent System of District Therapist, CEUR Workshop Proceedings Vol-
2753 (2020) 415-429.

[30] A. Astrup, et al., WHO draft guidelines on dietary saturated and trans fatty acids: time for a new
approach? BMJ 366 (2019) 14137.

[31] M. Bublyk, I. Klymus, B. Tsoniev, V. Zatkhei, Comparative Analysis of The Caloric
Performance of Products for People with Cardiovascular Disease, CEUR Workshop Proceedings
3171 (2022) 838-857.

[32] T. A. Gaziano, A. Bitton, S. Anand, S. Abrahams-Gessel, A. Murphy, Growing Epidemic of
Coronary Heart Disease in Low- and Middle - Income Countries, Curr Probl Cardiol. 35(2) (2010)
72-115. doi: 10.1016/j.cpcardiol.2009.10.002.

[33] S. Shehzadi, M.A. Hassan, M. Rizwan, N. Kryvinska, K. Vincent, Diagnosis of Chronic Ischemic
Heart Disease Using Machine Learning Techniques, Computational Intelligence and Neuroscience
2022 (2022) 3823350.

[34] M. Bublyk, V. Lytvyn, V. Vysotska, L. Chyrun, Y. Matseliukh, N. Sokulska, The Decision Tree
Usage for the Results Analysis of the Psychophysiological Testing, CEUR workshop proceedings
Vol-2753 (2020) 458-472.

[35] H. Mughal, A.R. Javed, M. Rizwan, A.S. Almadhor, N. Kryvinska, Parkinson’s Disease
Management via Wearable Sensors: A Systematic Review. IEEE Access 10, 2022, pp. 35219-
35237.

[36] The Centers for Disease Control and Prevention (CDC). Groups at higher risk for COVID-19
severe  illness, 2020. URL:  https://www.cdc.gov/coronavirus/2019-ncov/need-extra-
precautions/groups-at-higher-risk.html#serious-heart-conditions.

[37] National Institute on Health Consequences: HIV, Hepatitis, and Other Infectious Diseases. URL.:
https://www.drugabuse.gov/publications/health-consequences-drug-misuse/hiv-hepatitis-other-
infectious-diseases.

[38] I. Rishnyak, O. Veres, V. Lytvyn, M. Bublyk, |. Karpov, V. Vysotska, V. Panasyuk,
Implementation models application for IT project risk management, CEUR Workshop Proceedings
Vol-2805 (2020) 102-117.

[39] Centers for Disease Control and Prevention, 2022. URL.: https://www.cdc.gov

[40] Don’t be a maybe - urges WHO D-G Margaret ~ Chan. URL:
http://abudhabi.wctoh.org/updates/dont-be-a-maybe-urges-who-d-g-margaret-chan.html.

[41]  WHO Air Pollution in Ukraine. WHO. URL.: http://www.who.int/airpollution/en/.

[42] Burden of Disease from Ambient and Household Air Pollution. URL:
http://who.int/phe/health_topics/outdoorair/databases/en/.



[43] T. Vasyltsiv, I. Irtyshcheva, R. Lupak, N. Popadynets, Y. Shyshkova, Y. Boiko, O. Ishchenko,
Economy’s innovative technological competitiveness: Decomposition, methodic of analysis and
priorities of public policy, Management Science Letters 10(13) (2020) 3173-3182.
https://doi.org/10.5267/j.msl.2020.5.004.

[44] M. Bublyk, V. Mykhailov, Y. Matseliukh, T. Pihniak, A. Selskyi, I. Grybyk, Change
management in R&D-quality costs in challenges of the global economy, CEUR Workshop
Proceedings Vol-2870 (2021) 1139-1151.

[45] M.S. Burroughs Pefia, A. Rollins, Environmental exposures and cardiovascular disease: a
challenge for health and development in low- and middle-income countries, Cardiol Clin 35 (2017)
71-86. 10.1016/j.ccl.2016.09.001.

[46] R. Stover, Flooding of soil for disease control, Developments in Agricultural and Managed Forest
Ecology. Elsevier (1979). p. 19-28. URL.: http://www.sciencedire.

[47] WHO Air Pollution. WHO. URL.: http://www.who.int/airpollution/en/.

[48] I. Manisalidis, E. Stavropoulou, A. Stavropoulos, E. Bezirtzoglou, Environmental and Health
Impacts of Air Pollution: A Review, Front Public Health 20 (2020) 8-14.  doi:
10.3389/fpubh.2020.00014. DOI: 10.3389/fpubh.2020.00014.

[49] G.P. Bila, R.M. Réjnoveanu, E. Tudorache, R. Motisan, C. Oancea, Air pollution exposure-the
(in)visible risk factor for respiratory diseases, Environ Sci Pollut Res Int. 28(16) (2021) 19615-
19628. doi: 10.1007/s11356-021-13208-x.

[50] D. Koshtura, M. Bublyk, Y. Matseliukh, D. Dosyn, L. Chyrun, O. Lozynska, I. Karpov, I.
Peleshchak, M. Maslak, O. Sachenko, Analysis of the demand for bicycle use in a smart city based
on machine learning, CEUR workshop proceedings Vol-2631 (2020) 172-183.

[51] O. Antonyuk, Forecasting the amount of economic compensation for the consequences of man-
made pollution in the Kryvyi Rih region: monogr., 2013, Dnipro: National Mining University.
[52] M. Baran, O. Kuzmin, M. Bublyk, V. Panasyuk, K. Lishchynska, Information system for quality
control of polyethylene production in a circular economy, CEUR Workshop Proceedings Vol-2917

(2021) 465-502.

[53] N. Vlasova, M. Bublyk, Intelligent Analysis Impact of the COVID-19 Pandemic on Juvenile
Drug Use and Proliferation, CEUR Workshop Proceedings 3171 (2022) 858-876.

[54] Ecology. Right. Man. URL.: http://epl.org.ua/environmental-news/pryrodookhoronni-zony-iak-
zberehty-ekolohichnyi-balans/.

[65] World Health Organization (WHOQO) Preventing Disease Through Healthy Environments:
Towards an Estimate of the Environmental Burden of Disease. 1106 p.

[56] M. Bublyk, V. Feshchyn, L. Bekirova, O. Khomuliak, Sustainable Development by a Statistical
Analysis of Country Rankings by the Population Happiness Level, CEUR Workshop Proceedings
3171 (2022) 817-837.

[57] F. Castelli, G. Sulis, Migration and infectious diseases. Clin Microbiol Infect 23 (2017) 283-9.
10.1016/j.cmi.2017.03.012.

[58] X.-Q.Jiang, X.-D. Mei, D. Feng, Air pollution and chronic airway diseases: what should people
know and do? J Thorac Dis. 8 (2016) E31-40.

[59] O. Prokipchuk, L. Chyrun, M. Bublyk, V. Panasyuk, V. Yakimtsov, R. Kovalchuk, Intelligent
system for checking the authenticity of goods based on blockchain technology, CEUR Workshop
Proceedings Vol-2917 (2021) 618-665.

[60] The state of atmospheric air and non-infectious morbidity. URL: http://cgz.vn.ua/problematika-
gromadskogo-zdorovya/problematika-gromadskogo-zdorovya_455.html.

[61] Dataset. URL: https://www.kaggle.com/datasets/cityapiio/world-cities-air-quality-and-water-
pollution.

[62] Dataset Pollution Action Note. URL: https://www.unep.org/interactive/air-pollution-
note/?gclid=CjOKCQiAmM5ycBhCXARIsAPIdzoWOd9QfOY gHFs5vOhIn1IFMsRG2QgoZdxCx3
y3_4UycMP6AnyTEhLDgaAnszEALW_wcB.

[63] RStudio. URL: https://uk.upwiki.one/wiki/RStudio.

[64] Python Data Analytics. Data Analysis and Science Using Pandas, matplotlib, and the Python
Programming Language, Springer Science+Business Media New York, 2015.



[65] N.Shakhovska, V. Yakovyna, N. Kryvinska, An improved software defect prediction algorithm
using self-organising maps combined with hierarchical clustering and data preprocessing, Lecture
Notes in Computer Science 12391 (2020) 414-424.

[66] Pie chart. URL: https://en.wikipedia.org/wiki/Pie chart.

[67] Histogram. URL: https://uk.wikipedia.org/wiki/Histogram.

[68] Treemap. URL: https://docs.oracle.com/javase/8/docs/api/java/util/TreeMap.html.

[69] The beginning work with Power BIl. URL: https://docs.microsoft.com/ru-ru/power-
bi/fundamentals/desktop-getting-started.

[70]  Python for Data Analysis. Data Wrangling with Pandas, NumPy, and IPython. Beijing Boston
Farnham Sebastopol Tokyo, 2012.

[71]  Creation and using treemap, URL.:
https://doc.arcgis.com/en/insights/latest/create/treemap.htm.

[72] Create and use a treemap. URL.: https://doc.arcgis.com/en/insights/latest/create/treemap.htm.

[73] S. Babichev, V. Osypenko, V. Lytvynenko, M. Voronenko, M. Korobchynskyi, Comparison
Analysis of Biclustering Algorithms with the use of Artificial Data and Gene Expression Profiles,
in: Proceeding of the IEEE 38th International Conference on Electronics and Nanotechnology,
ELNANO, 2018, pp. 298-304. doi: 10.1109/ELNANO.2018.8477439.

[74] RStudio. URL: https://uk.upwiki.one/wiki/RStudio.

[75]  Pie chart. URL: https://en.wikipedia.org/wiki/Pie chart.

[76] Power-Bl Beginning. URL: https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-
getting-started.

[771  O. Voloshynskyi, V. Vysotska, M. Bublyk, Cardiovascular Disease Prediction Based on
Machine Learning Technology, in: Computer Sciences and Information Technologies (CSIT) :
proceedings of the IEEE 16th International Conference, 22-25 Sept., Lviv, 2021, pp. 69-75.

[78] V. Lytvynenko, M. Voronenko, O. Kovalchuk, U. Zhunissova, L. Lytvynenko, Bayesian
Methods Application for the Differential Diagnosis of the Chronic Obstructive Pulmonary Disease,
CEUR Workshop Proceedings Vol-2917 (2021) 851-862.

[79] Y. Kryvenchuk, A. Yamniuk, I. Protsyk, L. Sai, A. Mazur, O. Sydorchuk, Random Forest as a
Method of Predicting the Presence of Cardiovasculars Diseases, CEUR Workshop Proceedings
Vol-3171 (2022) 416-426.

[80] I. Bodnarchuk, N. Kunanets, S. Martsenko, O. Matsiuk, A. Matsiuk, V. Pasichnyk, R. Tkachuk,
H. Shymchuk, Information System for Visual Analyzer Disease Diagnostics, CEUR Workshop
Proceedings Vol-2362 (2019) 43-56.

[81] E. Vasilevskis, I. Dubyak, T. Basyuk, V. Pasichnyk, A. Rzheuskyi, Mobile application for
preliminary diagnosis of diseases, CEUR Workshop Proceedings Vol-2255 (2018) 275-286.

[82] N. Boyko, T. Sviridova, N. Shakhovska, Use of machine learning in the forecast of clinical
consequences of cancer diseases, in: Mediterranean Conference on Embedded Computing, MECO
- Including ECYPS (2018) 1-6.

[83] T.Hamon, C. Grouin, P. Zweigenbaum, Disease and disorder template filling using rule-based
and statistical approaches, CEUR Workshop Proceedings 1180 (2014) 79-90.

[84] V. Lytvynenko, M. Voronenko, S. Sitalo, O. Boskin, I. Lurie, N. Savina, Y. Tanasiichuk, N.
Krugla, Using a Bayesian Network to Assess the Atmospheric Pollution Influence on
Immunological Parameters, CEUR Workshop Proceedings Vol-2488 (2019) 222-233.

[85] A. Kowalska-Styczen, K. Sznajd-Weron, From consumer decision to market share - unanimity
of majority? JASSS, 19(4) (2016). DOI:10.18564/jasss.3156

[86] V. Repeta, V. Zhydetskyy, O. Cherednichenko, I. Liakh, Modeling with fuzzy logic the
migration capacity of UV-ink components as a factor of potentially harmful pollution of packaging,
CEUR Workshop Proceedings 2853 (2021) 83-89.

[87] M. Odrekhivskyy, V. Pasichnyk, N. Kunanets, A. Rzheuskyi, G. Korz, D. Tabachyshyn, The
Use of Modern Information Technology in Medical and Health Institutions of Truskavets Resort,
CEUR Workshop Proceedings Vol-2631 (2020) 184-197.

[88] N.Melnykova, O. Markiv, Semantic approach to personalisation of medical data, in: Computer
Sciences and Information Technologies, CSIT, 2016, pp. 59-61.


https://www.scopus.com/sourceid/21100218356?origin=resultslist
https://www.scopus.com/sourceid/21100218356?origin=resultslist
https://www.scopus.com/sourceid/21100218356?origin=resultslist

[89] N. Melnykova, N. Shakhovska, T. Sviridova, The personalised approach in a medical
decentralised diagnostic and treatment, in: 14th International Conference The Experience of
Designing and Application of CAD Systems in Microelectronics, CADSM, 2017, pp. 295-297.

[90] Y. Kryvenchuk, N. Shakhovska, I. Shvorob, S. Montenegro, M. Nechepurenko, The smart
house based system for the collection and analysis of medical data, CEUR Workshop Proceedings
2255 (2018)2 05-214.

[91] L., Perova, Y. Bodyanskiy, Fast Medical Diagnostics Using Autoassociative Neuro-Fuzzy
Memory, International Journal of Computing 16(1) (2017) 34-40.

[92] P.Bidyuk, I. Kalinina, A. Gozhyj, Methodology of constructing statistical models for nonlinear
non-stationary processes in medical diagnostic systems, CEUR Workshop Proceedings 2753 (2020)
36-45.

[93] A. Kowalska-Styczen, K. Sznajd-Weron, Access to information in word of mouth marketing
within a cellular automata model. Advances in Complex Systems, 15(8) (2012).
DOI:10.1142/S0219525912500804.

[94] O. Veres, O. Oborska, A. Vasyliuk, Y. Brezmen, I. Rishnyak, Problems and peculiarities of the
IT project managment of ontological engineering for person psychological state diagnosing, CEUR
Workshop Proceedings 2565 (2020) 162-177.

[95] V. Hnatushenko, V. Hnatushenko, N. Dorosh, N. Solodka, O. Liashenko, Non-relational
approach to developing knowledge bases of expert system prototype, Naukovyi Visnyk
Natsionalnoho Hirnychoho Universytetu 2 (2022) 112-117. https://doi.org/10.33271/nvngu/2022-
2/112.

[96] A.O. Fefelov, et. al., Mutation schemes of the hybrid clonal selection algorithm for the
reconstruction of gene regulatory networks, in: Information Technology in Medical Diagnostics |1
- Proceedings of the International Scientific Internet Conference on Computer Graphics and Image
Processing and 48th International Scientific and Practical Conference on Application of Lasers in
Medicine and Biology, 2019, pp. 245-252.

[97]  O. Skitsan, I. Meniailov, K. Bazilevych, H. Padalko, Evaluation of the Informative Features of
Cardiac Studies Diagnostic Data using the Kullback Method, CEUR Workshop Proceedings Vol-
2917 (2021) 186-195.

[98] V. Pasichnyk, T. Shestakevych, N. Kunanets, V. Andrunyk, Analysis of completeness,
diversity and ergonomics of information online resources of diagnostic and correction facilities in
Ukraine, CEUR Workshop Proceedings 2105 (2019) 193-208.

[99]



