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Taxation of property assets of individuals is one of the oldest elements of tax 

systems, which over the centuries has transformed from a simple fiscal instrument 

to a component mechanism for implementing the economic, social and regulatory 

policy of the state. Unlike income or consumption taxes, property taxes are based 

on the assessment of accumulated wealth, which allows the state to ensure a more 

even distribution of the tax burden between different groups of the population and 

to form stable sources of budget revenues. It is this feature that explains the 

growing attention of international financial organizations to the development of 

property taxation as one of the most effective instruments for ensuring the 

financial stability of public finances. In modern economic literature, property 

taxation is considered not only as a means of mobilizing financial resources, but 

also as a tool for correcting imbalances in the distribution of wealth, stimulating 

the effective use of assets and the development of local self-government. Studies 

by international organizations show that property taxes have a smaller negative 

impact on long-term economic growth compared to labor or business taxes, since 

they do not inhibit investment activity to the same extent as income taxes. In 

addition, real estate, land resources and most other tangible assets are 

characterized by low mobility, which significantly complicates their movement to 

jurisdictions with a lower tax burden. It is this circumstance that ensures the 



154 

relatively high efficiency of property tax administration and their stability even in 

periods of economic instability. 

In international practice, the concept of property assets is much broader than 

the traditional understanding of real estate. The objects of property taxation may 

include residential and commercial real estate, land plots, vehicles, luxury items, 

financial assets, corporate rights, inheritance, gifts, and in some countries - the 

total net wealth of an individual. Such diversity is explained by differences in the 

socio-economic development models of states, the level of development of 

financial markets, historical features of the formation of tax systems and different 

approaches to ensuring social justice. 

Over the past decades, the economic nature of property taxes has undergone a 

significant transformation. If earlier they performed mainly a fiscal function, today 

they are increasingly used as a tool for achieving broader socio-economic goals. 

Among them, curbing excessive concentration of wealth, ensuring the availability 

of housing, preventing speculative transactions in the real estate market, 

stimulating the rational use of land resources and strengthening the financial 

autonomy of local communities are of particular importance. This evolution 

indicates a changing role of property taxation in modern financial policy, where it 

is increasingly integrated with the objectives of sustainable development, spatial 

planning, and social policy [3]. 

The issue of the relationship between property taxation and inequality of 

income and accumulated capital deserves special attention. According to estimates 

by international organizations, in most countries of the world, inequality in the 

distribution of property assets significantly exceeds inequality in the distribution 

of current incomes of the population. This means that a significant part of 

economic resources is concentrated in a relatively small number of households. 

Under such conditions, property taxes can act as an important mechanism for 

ensuring a more balanced distribution of the tax burden without significantly 

restraining economic activity. That is why in recent years, the issue of taxation of 
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expensive real estate, luxury goods and other highly liquid assets has increasingly 

been included in the agenda of tax reforms in the countries of the European Union 

and the Organization for Economic Cooperation and Development. At the same 

time, international experience demonstrates the absence of a universal model of 

property taxation. Even among economically developed countries, there are 

significant differences in determining the object of taxation, methods of assessing 

the value of property, administration mechanisms, the application of tax benefits 

and the distribution of tax revenues between levels of the budget system. For 

example, in the USA, Canada and the UK, the main source of financing for local 

communities is the property tax, while in continental European countries a 

complex combination of local property taxes with inter-budgetary transfers plays a 

greater role. In some countries, in particular in Switzerland, Norway and Spain, 

separate forms of taxation of the net wealth of individuals continue to function, 

while a number of other countries have abandoned such an instrument due to the 

complexity of administration and the risks of capital movements [9]. 

The current stage of property taxation development is characterized by the 

active introduction of digital technologies into administration processes. The use 

of integrated cadastral systems, electronic registers of property rights, automated 

real estate valuation, geographic information systems and technologies for mass 

valuation of real estate objects allows to significantly increase the transparency of 

tax administration, reduce the costs of its implementation and minimize the 

possibilities of tax evasion. It is digitalization that is currently considered by 

international organizations as one of the key prerequisites for the effective 

functioning of the property taxation system. 

An important feature of modern models is also the gradual transition from 

taxation of physical characteristics of property to assessing its market value. While 

traditional systems were often based on the area of real estate or other quantitative 

indicators, most modern models take into account the economic value of the asset, 

its location, functional purpose, infrastructure and market conditions. 
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From the perspective of modern financial science, property taxes implement a 

complex of interrelated functions, each of which has independent significance for 

the development of public finances and the economy as a whole. 

Table 1 

Main Functions of Property Asset Taxation of Individuals 

Function Description Practical Significance 

Fiscal function Generation of stable public 

revenues through the taxation 

of property assets 

Ensures sustainable financing 

of state and local budgets 

Regulatory function Influences the structure and 

efficiency of property owner-

ship and use 

Encourages the rational and 

productive use of real estate 

and other assets 

Redistributive (Social) func-

tion 

Promotes a fairer distribution 

of the tax burden according to 

taxpayers' wealth 

Contributes to reducing 

wealth inequality and 

strengthening tax equity 

Incentive function Stimulates the efficient utili-

zation of property and dis-

courages speculative owner-

ship 

Increases the economic effi-

ciency of asset management 

Local fiscal function Provides a stable revenue 

source for local governments 

Strengthens the financial au-

tonomy and fiscal capacity of 

municipalities 

Source: Compiled by the author based on OECD, IMF, World Bank, and Tax Foundation 

publications [4;7;8-10] 

 

Despite the significant diversity of national tax systems, international practice 

demonstrates a fairly unified approach to determining the objects of property 

taxation. According to the OECD classification, property taxes cover both assets 

owned by individuals and transactions for their acquisition, transfer or disposal. At 

the same time, the structure of property taxation is formed depending on the 

country's economic model, the level of development of the real estate market, 

financial institutions and budgetary decentralization [4]. In most countries, the 

basis of property taxation remains real estate and land plots, which are 

characterized by a stable tax base and low mobility. In contrast, taxation of 

financial assets, net wealth or luxury items is used much less frequently and 

mostly performs a social and redistributive function. This approach is explained by 
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the complexity of administration, high mobility of financial capital and the risk of 

its movement to jurisdictions with a lower tax burden (Table 2). 

Table 2 

Classification of property taxes in international practice 

Tax group Types of taxes 

Recurrent taxes Real estate tax, municipal housing tax 

Taxes on net wealth Tax on net assets of individuals 

Property transfer taxes Inheritance, donation 

Taxes on financial transactions Stamp duty, asset transaction tax 

Taxes on luxury goods Expensive cars, yachts, luxury real estate 

Source: summarized by the author based on OECD [4-6] 

 

As shown in Table 2, the most universal type of property taxation remains the 

property tax. Almost all OECD countries use it as a stable source of financing for 

local budgets. In contrast, taxes on net wealth have survived only in some 

countries, since their administration requires a comprehensive assessment of all 

the taxpayer's assets and effective international exchange of tax information. 

Another characteristic feature of modern systems is the gradual expansion of 

the list of high-value assets that are considered objects of increased taxation. 

These include luxury real estate, premium vehicles, private jets, yachts and other 

luxury items. This approach is aimed not so much at increasing budget revenues as 

at ensuring horizontal and vertical fairness of taxation. 

An analysis of the practice of OECD countries allows us to identify several 

basic principles that determine the effectiveness of the property tax system, 

regardless of the specifics of national legislation. These include objectivity of 

property valuation, regular updating of the tax base, transparency of 

administration, digitalization of cadastral systems, stability of tax rules and 

financial autonomy of local governments [6]. 

Of particular importance is the principle of correspondence of the tax base to 

the market value of assets. In most developed countries, it is market valuation that 

ensures a more equitable distribution of the tax burden among property owners. At 

the same time, states use various models of mass real estate valuation, which 
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makes it possible to minimize administrative costs and ensure regular updating of 

information on the value of objects. 

Despite the common objective of generating stable public revenues, property 

taxation systems differ considerably across countries due to historical traditions, 

institutional arrangements, fiscal decentralization, and legal frameworks. 

International experience demonstrates that no universal model of property taxation 

exists. Instead, countries have developed different approaches reflecting their 

socioeconomic priorities, administrative capacities, and public finance structures. 

From a comparative perspective, three principal models of property taxation 

can be distinguished: the Anglo-Saxon model, the Continental European model, 

and the Hybrid model. These approaches differ primarily in the composition of 

taxable assets, valuation methodologies, allocation of tax revenues, and the degree 

of local fiscal autonomy. 

The Anglo-Saxon model is characterized by a strong reliance on recurrent 

property taxation as one of the primary sources of local government financing. 

Countries such as the United States, Canada, Australia, New Zealand, and the 

United Kingdom employ market-based valuation systems, frequent reassessments 

of taxable properties, and relatively high fiscal autonomy for municipalities. 

Property taxes in these countries finance essential public services, including 

education, local infrastructure, emergency services, and municipal administration. 

Consequently, local governments possess significant incentives to maintain 

accurate cadastral information and continuously improve tax administration. 

In contrast, the Continental European model assigns a more balanced role to 

property taxation within the overall tax structure. Countries including Germany, 

France, Italy, Belgium, and Austria combine recurrent property taxes with broader 

systems of intergovernmental fiscal transfers. Property taxation remains an 

important component of municipal finance; however, local governments depend to 

a greater extent on shared national taxes and equalization mechanisms. In many 

European countries, cadastral values rather than fully updated market prices 
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continue to serve as the principal tax base, although gradual reforms increasingly 

incorporate market valuation techniques [7]. 

The Hybrid model combines elements of both approaches and is particularly 

common among rapidly developing economies and countries undergoing fiscal 

reforms. Estonia, Poland, the Czech Republic, South Korea, and several Central 

and Eastern European countries have gradually modernized their property tax 

systems by integrating digital cadastral databases, introducing automated valuation 

procedures, and expanding municipal fiscal autonomy while preserving elements 

of centralized tax administration [2]. 

An important trend observed across all three models is the growing emphasis 

on administrative efficiency rather than increasing statutory tax rates. International 

evidence suggests that improvements in valuation accuracy, digital infrastructure, 

taxpayer compliance, and data integration often generate greater fiscal benefits 

than raising nominal tax burdens. Consequently, recent reforms have focused on 

strengthening institutional capacity and enhancing the quality of property tax 

administration rather than fundamentally redesigning tax structures. 

 

Table 3 

Comparative Characteristics of International Property Tax Models 

Model 

 

Representative coun-

tries 

Property 

valuation 

basis 

Main benefi-

ciary of reve-

nues 

Main characteristics 

Anglo-

Saxon 

USA, Canada, Unit-

ed Kingdom, Aus-

tralia 

Market 

value 

Local gov-

ernments 

High fiscal autonomy, fre-

quent reassessment, digital 

administration 

Continental 

European 

Germany, France, It-

aly, Belgium 

Cadastral 

or adjust-

ed market 

value 

Shared be-

tween local 

and central 

governments 

Moderate fiscal decentraliza-

tion, extensive tax equaliza-

tion 

Hybrid 

Estonia, Poland, 

Czech Republic, 

South Korea 

Mixed 

valuation 

approach 

Mainly local 

governments 

Digital transformation, grad-

ual modernization, institu-

tional reforms 

Source: Compiled by the author based on OECD Revenue Statistics, OECD Tax Policy 

Reviews, IMF Fiscal Affairs Department reports, and the World Bank [4-6;7] 
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The comparison presented in Table 3 indicates that differences among 

national systems are determined primarily by institutional design rather than tax 

rates. Countries characterized by high-quality digital infrastructure, regularly 

updated valuation systems, and strong municipal fiscal autonomy generally 

demonstrate higher revenue productivity and lower administrative costs. This 

finding suggests that the effectiveness of property taxation depends more on 

governance quality than on the formal level of taxation. 

The taxation of luxury assets has become one of the most debated areas of 

contemporary tax policy. Growing wealth inequality, increasing concentration of 

high-value assets, and rising fiscal pressures have encouraged many governments 

to reconsider the role of luxury taxation within broader fiscal strategies. Unlike 

recurrent property taxes, luxury taxes primarily pursue redistributive objectives by 

targeting assets that reflect exceptional levels of wealth rather than basic property 

ownership. 

International practice demonstrates substantial diversity regarding the 

definition of luxury assets. While high-value residential properties remain the 

most common taxable objects, many jurisdictions also impose additional taxes on 

premium vehicles, yachts, private aircraft, luxury boats, second homes, and 

expensive real estate transactions. Several countries supplement these measures 

with progressive transfer taxes or annual wealth-related levies [7]. 

Recent policy reforms indicate a gradual shift from narrowly defined luxury 

taxes toward broader taxation of high-value property portfolios. Rather than 

introducing separate taxes on individual luxury goods, governments increasingly 

rely on progressive property taxation, differentiated transfer taxes, and enhanced 

taxation of multiple residential properties. This approach reduces administrative 

complexity while improving horizontal equity among taxpayers. 

Another notable trend concerns the growing use of digital property databases 

and integrated financial information systems to identify high-value assets more 

accurately. Artificial intelligence, electronic registries, and automated risk 
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assessment tools enable tax authorities to detect underreported ownership, improve 

valuation accuracy, and reduce opportunities for tax avoidance. 

Modern luxury taxation therefore increasingly combines traditional fiscal 

instruments with advanced digital administration, reflecting the broader 

transformation of public finance systems in the digital economy. 

Inheritance, gift, and net wealth taxes constitute a distinct category of 

property taxation designed primarily to address wealth concentration and promote 

intergenerational equity. Unlike recurrent property taxes, these instruments are not 

intended to provide stable budget revenues but rather to complement broader 

redistribution policies. Consequently, their fiscal contribution remains relatively 

modest in most countries, while their socioeconomic significance continues to 

stimulate extensive academic and policy debate. 

International practice demonstrates considerable divergence in the application 

of these taxes. Countries such as France, Spain, Japan, Belgium, and South Korea 

continue to levy inheritance and gift taxes, although tax rates, exemption 

thresholds, and valuation methods vary substantially. Switzerland applies 

inheritance taxation at the cantonal level, whereas the United States imposes a 

federal estate tax only on estates exceeding a high exemption threshold. By 

contrast, Australia, Canada, Sweden, Norway, and several Central and Eastern 

European countries have abolished inheritance or estate taxes, citing high 

administrative costs, limited fiscal returns, and concerns regarding capital 

mobility. 

Net wealth taxes have followed a similar trajectory. During recent decades, 

many OECD members repealed such taxes because of valuation difficulties, 

opportunities for tax avoidance, and increasing international mobility of financial 

assets. At present, only a limited number of countries, including Switzerland, 

Spain, and Norway, continue to apply comprehensive net wealth taxation, while 

others have replaced it with more targeted taxation of high-value real estate, 

capital gains, or luxury assets. 
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Recent international reforms indicate a gradual shift from broad-based wealth 

taxation toward more administratively efficient instruments. Governments 

increasingly prefer recurrent property taxes, progressive taxation of expensive 

residential property, and digital monitoring of high-value assets. This transition 

reflects the growing importance of administrative feasibility, transparency, and 

taxpayer compliance in contemporary tax policy. Consequently, the effectiveness 

of property taxation is now determined less by the diversity of tax instruments 

than by the quality of digital administration, integrated property databases, and the 

capacity to accurately identify taxable wealth. 

The digital transformation of the global economy is reshaping the 

architecture of property taxation by expanding the availability of real-time data, 

improving valuation accuracy, and strengthening tax administration. Digital 

cadastral systems, interoperable land registries, automated valuation models, 

artificial intelligence, and geospatial technologies have become integral 

components of modern property tax systems. These innovations enable 

governments to reduce administrative costs, improve compliance, and ensure 

greater transparency in the assessment of taxable assets. 

Another significant trend concerns the transition from transaction-based 

taxation toward continuous monitoring of property ownership and market values. 

Rather than relying solely on declarations submitted by taxpayers, tax authorities 

increasingly utilize integrated digital platforms that combine information from 

cadastral records, financial institutions, business registers, and other public 

databases. This data-driven approach enhances the reliability of tax assessments 

while reducing opportunities for tax evasion and undervaluation of assets. 

At the same time, governments are placing greater emphasis on equity and 

sustainability when designing property tax reforms. Many countries have 

introduced differentiated taxation of high-value residential property, vacant 

housing, second homes, and environmentally inefficient buildings. These 

measures demonstrate that property taxation is evolving beyond its traditional 
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fiscal role and is increasingly used to support broader public policy objectives, 

including affordable housing, sustainable urban development, and climate 

resilience. 

Overall, international experience confirms that the future effectiveness of 

property taxation will depend less on increasing statutory tax rates than on 

improving institutional quality, expanding digital infrastructure, and integrating 

property taxation into comprehensive digital governance systems. These 

developments provide an important analytical framework for assessing the current 

state of property taxation in Ukraine and identifying priorities for its further 

modernization in line with international standards. 

The research demonstrates that property asset taxation has evolved from a 

traditional fiscal instrument into a multidimensional policy mechanism supporting 

sustainable public finance, fiscal decentralization, social equity, and efficient asset 

allocation. International experience confirms that recurrent property taxes remain 

among the most stable and economically efficient sources of public revenue due to 

the immobility of the tax base and their relatively limited distortionary effects on 

investment and labour market decisions. 

Comparative analysis reveals that contemporary property taxation systems 

are increasingly characterized by the integration of market-based valuation 

approaches, automated assessment techniques, digital cadastral systems, and 

interoperable public registries. These institutional developments have substantially 

improved administrative efficiency, valuation accuracy, taxpayer compliance, and 

the transparency of tax administration. Consequently, the effectiveness of property 

taxation depends not only on statutory tax rates but also on the quality of digital 

governance and institutional capacity [2]. 

The research further indicates that countries apply different models of 

property taxation depending on their fiscal traditions, decentralization frameworks, 

and administrative capabilities. Anglo-Saxon countries rely extensively on 

recurrent property taxation as a major source of municipal finance, whereas 
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Continental European countries combine property taxes with broader fiscal 

equalization mechanisms. Despite these differences, international practice 

demonstrates convergence toward common principles, including transparency, 

regular property reassessment, digital administration, and equitable allocation of 

the tax burden. 

The analysis of luxury taxation, inheritance taxation, and net wealth taxes 

shows that these instruments currently perform primarily redistributive rather than 

fiscal functions. Many countries have gradually shifted from comprehensive 

wealth taxation toward more targeted taxation of high-value real estate and luxury 

assets because these approaches provide greater administrative efficiency while 

maintaining social fairness. At the same time, inheritance and gift taxes continue 

to play an important role in limiting excessive intergenerational concentration of 

wealth in several OECD member states [5]. 

Digital transformation has become one of the defining characteristics of 

modern property taxation. The implementation of Geographic Information 

Systems (GIS), Automated Valuation Models (AVMs), artificial intelligence, big 

data analytics, blockchain technologies, and integrated electronic registries enables 

governments to modernize property valuation, strengthen tax compliance, reduce 

administrative costs, and improve public confidence in tax systems. Digitalization 

is therefore emerging as a strategic prerequisite for future property tax reforms 

rather than merely a technological innovation [3]. 

The assessment of the Ukrainian property taxation system indicates that 

significant progress has been achieved through fiscal decentralization and the 

introduction of recurrent property taxation. Nevertheless, several structural 

challenges remain, including the predominance of area-based taxation, incomplete 

integration of public registries, limited application of market valuation 

methodologies, and the relatively narrow scope of taxation of high-value assets. 

These factors constrain both the fiscal productivity and the distributive 

effectiveness of property taxation. 
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The findings suggest that further modernization of the Ukrainian system 

should focus on expanding digital infrastructure, introducing mass market 

valuation techniques, strengthening interoperability among cadastral and tax 

databases, improving data quality, and enhancing risk-based tax administration. 

Aligning national property taxation with international best practices should 

emphasize institutional modernization and digital transformation rather than 

increasing tax rates. Such reforms would contribute not only to stronger local 

public finances but also to greater transparency, administrative efficiency, and 

long-term fiscal sustainability. 

Furthermore, future research should focus on evaluating the long-term fiscal 

and socioeconomic effects of digital property taxation, particularly in the context 

of rapidly evolving digital governance systems and cross-border information 

exchange. Comparative studies involving OECD member states and emerging 

economies may provide valuable evidence for identifying the most effective 

institutional models and policy instruments. Ultimately, the successful 

modernization of property asset taxation requires a balanced combination of 

technological innovation, sound fiscal policy, and strong institutional capacity to 

ensure both revenue sustainability and equitable taxation. 

  



220 

СПИСОК ВИКОРИСТАНИХ ДЖЕРЕЛ 

 

To chapter 1 

1. International Labour Organization. World Employment and Social 

Outlook 2021: The Role of Digital Labour Platforms in Transforming the World 

of Work. Geneva: ILO Publications, 2021. 138 p. 

2. De Stefano V. The Rise of the Just-in-Time Workforce: On-Demand 

Work, Crowdwork and Labour Protection in the Gig-Economy. Comparative 

Labor Law & Policy Journal. 2016. Vol. 37, No. 3. P. 471–504. 

3. International Labour Organization. Non-Standard Employment around 

the World: Understanding Challenges, Shaping Prospects. Geneva: ILO 

Publications, 2016. 396 p. 

4. Prassl J. Humans as a Service: The Promise and Perils of Work in the Gig 

Economy. Oxford: Oxford University Press, 2018. 224 p. 

5. Cherry M. A. Beyond Misclassification: The Digital Transformation of 

Work. Comparative Labor Law & Policy Journal. 2016. Vol. 37, No. 3. P. 577–

602. 

6. Directive (EU) 2019/1152 of the European Parliament and of the Council 

of 20 June 2019 on transparent and predictable working conditions in the 

European Union. Official Journal of the European Union. L 186, 11.7.2019. P. 

105–121. 

7. OECD. Policy Responses to New Forms of Work. Paris: OECD 

Publishing, 2019. 92 p. 

8. Directive (EU) 2024/2831 of the European Parliament and of the Council 

of 23 October 2024 on improving working conditions in platform work. Official 

Journal of the European Union. L, 2024/2831, 11.11.2024. 

9. Katz L. F., Krueger A. B. The Rise and Nature of Alternative Work 

Arrangements in the United States, 1995–2015. ILR Review. 2019. Vol. 72, No. 2. 

P. 382–416. 



221 

10. Eurofound. Employment and Working Conditions of Selected Types of 

Platform Work. Luxembourg: Publications Office of the European Union, 2018. 

74 p. 

11. Kalleberg A. L. Good Jobs, Bad Jobs: The Rise of Polarized and 

Precarious Employment Systems in the United States, 1970s to 2000s. New York: 

Russell Sage Foundation, 2011. 268 p. 

12. Pro vnesennya zmin do deyakykh zakonodavchykh aktiv Ukrayiny 

shchodo udoskonalennya pravovoho rehulyuvannya dystantsiynoyi, nadomnoyi 

roboty ta roboty iz zastosuvannyam hnuchkoho rezhymu robochoho chasu : Zakon 

Ukrayiny vid 04.02.2021 № 1213-IX. Vidomosti Verkhovnoyi Rady Ukrayiny. 

2021. № 20. St. 175. 

13. International Labour Organization. Teleworking during the COVID-19 

Pandemic and Beyond: A Practical Guide. Geneva: ILO Publications, 2020. 60 p. 

 

To chapter 2 

1. Fujdiak R., Mlynek P., Mrnustik P. та ін. Managing the secure soft-

ware development // Proceedings of the 10th IFIP International Conference on 

New Technologies, Mobility and Security (NTMS). 2019. DOI: 

10.1109/NTMS.2019.8763850. 

2. Jovanovic N., Kruegel C., Kirda E. Pixy: A static analysis tool for de-

tecting web application vulnerabilities // Proceedings of the IEEE Symposium on 

Security and Privacy (S&P). 2006. DOI: 10.1109/SP.2006.29. 

3. Feng Z., Guo D., Tang D., Duan N., Feng X. та ін. CodeBERT: A 

pre-trained model for programming and natural languages // Findings of the Asso-

ciation for Computational Linguistics: EMNLP 2020. 2020. 

4. Wei J., Wang X., Schuurmans D. та ін. Chain-of-thought prompting 

elicits reasoning in large language models // Advances in Neural Information Pro-

cessing Systems. Vol. 35. 2022. 



222 

5. Ouyang L., Wu J., Jiang X., Almeida D. та ін. Training language 

models to follow instructions with human feedback // Advances in Neural Infor-

mation Processing Systems. Vol. 35. 2022. 

6. Cousot P., Cousot R. Abstract interpretation: a unified lattice model 

for static analysis of programs by construction or approximation of fixpoints // 

Proceedings of the 4th ACM SIGACT-SIGPLAN Symposium on Principles of 

Programming Languages (POPL). 1977. DOI: 10.1145/512950.512973. 

7. Barrett C., Tinelli C. Satisfiability modulo theories // Handbook of 

Model Checking. Cham : Springer, 2018. DOI: 10.1007/978-3-319-10575-8_11. 

8. Garcez A. A., Lamb L. C. Neurosymbolic AI: the 3rd wave // Artifi-

cial Intelligence Review. 2023. DOI: 10.1007/s10462-023-10448-w. 

9. Srinivas P., Mohammad A. R., Neelima T. та ін. Generative AI-

assisted framework for secure and autonomous software development lifecycle op-

timization // Proceedings of the 6th International Conference on Image Processing 

and Capsule Networks (ICIPCN). 2026. 

10. Vakhula O., Opirskyy I. AI-driven security as code for software de-

velopment using multi-agent systems // CEUR Workshop Proceedings. 2025. 

11. Liu P., Sun C., Zheng Y., Feng X., Qin C., Wang Y. та ін. LLM-

powered static binary taint analysis // ACM Transactions on Software Engineering 

and Methodology. 2025. DOI: 10.1145/3711816. 

12. Zhao H., Zhang L., Lian K., Sun F. та ін. Exploring static taint analy-

sis in LLMs: a dynamic benchmarking framework for measurement and enhance-

ment // Proceedings of the 40th IEEE/ACM International Conference on Automat-

ed Software Engineering (ASE). 2025. 

13. Chin W. H., Guo Y., Loo C. K. та ін. A hybrid neuro-symbolic rea-

soning framework for automated factual verification in conversational AI // Pro-

ceedings of the International Conference on Machine Learning and Cybernetics 

(ICMLC). 2025. 



223 

14. Wang P. W., Donti P., Wilder B. та ін. SATNet: bridging deep learn-

ing and logical reasoning using a differentiable satisfiability solver // Proceedings 

of the 36th International Conference on Machine Learning (ICML). 2019. 

15. Sharan S. P., Choi M., Shah S., Goel H. та ін. Neuro-symbolic evalu-

ation of text-to-video models using formal verification // Proceedings of the 

IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR). 

2025. 

16. Schulman J., Wolski F., Dhariwal P., Radford A. Proximal policy op-

timization algorithms // arXiv preprint. 2017. DOI: 10.48550/arXiv.1707.06347. 

17. Boland T., Black P. E. Juliet 1.1 C/C++ and Java test suite // Comput-

er. 2012. Vol. 45, No. 10. P. 88–90. DOI: 10.1109/MC.2012.345. 

18. Black P. E. A software assurance reference dataset: thousands of pro-

grams with known bugs // Journal of Research of the National Institute of Stand-

ards and Technology. 2018. Vol. 123. DOI: 10.6028/jres.123.005. 

19. Lipp S., Banescu S., Pretschner A. An empirical study on the effec-

tiveness of static C code analyzers for vulnerability detection // Proceedings of the 

31st ACM SIGSOFT International Symposium on Software Testing and Analysis 

(ISSTA). 2022. DOI: 10.1145/3533767.3534380. 

20. Distefano D., Fähndrich M., Logozzo F. та ін. Scaling static analyses 

at Facebook // Communications of the ACM. 2019. Vol. 62, No. 8. P. 62–70. DOI: 

10.1145/3338112. 

21. Goodfellow I. J., Shlens J., Szegedy C. Explaining and harnessing 

adversarial examples // arXiv preprint. 2014. DOI: 10.48550/arXiv.1412.6572. 

22. Goddard K., Roudsari A., Wyatt J. C. Automation bias: a systematic 

review of frequency, effect mediators, and mitigators // Journal of the American 

Medical Informatics Association. 2012. Vol. 19, No. 1. P. 121–127. DOI: 

10.1136/amiajnl-2011-000089. 

  



224 

To chapter 3 

1. Robertson S., Zaragoza H. The probabilistic relevance framework: 

BM25 and beyond. Foundations and Trends in Information Retrieval. 2009. Vol. 

3, no. 4. P. 333–389. DOI: https://doi.org/10.1561/1500000019 (accessed: 

15.06.2026). 

2. Reimers N., Gurevych I. Sentence-BERT: Sentence embeddings us-

ing Siamese BERT-networks. Proceedings of the 2019 Conference on Empirical 

Methods in Natural Language Processing and the 9th International Joint Confer-

ence on Natural Language Processing. 2019. P. 3982–3992. DOI: 

https://doi.org/10.18653/v1/D19-1410 (accessed: 16.06.2026). 

3. Unsupervised dense information retrieval with contrastive learning / 

G. Izacard, M. Caron, L. Hosseini et al. Transactions on Machine Learning Re-

search. 2022. DOI: https://doi.org/10.48550/arXiv.2112.09118 (accessed: 

17.06.2026). 

4. Khattab O., Zaharia M. ColBERT: Efficient and effective passage 

search via contextualized late interaction over BERT. Proceedings of the 43rd In-

ternational ACM SIGIR Conference on Research and Development in Information 

Retrieval. 2020. P. 39–48. DOI: https://doi.org/10.1145/3397271.3401075 (ac-

cessed: 18.06.2026). 

5. Johnson J., Douze M., Jégou H. Billion-scale similarity search with 

GPUs. IEEE Transactions on Big Data. 2019. Vol. 7, no. 3. P. 535–547. DOI: 

https://doi.org/10.1109/TBDATA.2019.2921572 (accessed: 19.06.2026). 

6. Language-agnostic BERT sentence embedding / F. Feng, Y. Yang, D. 

Cer et al. Proceedings of the 60th Annual Meeting of the Association for Compu-

tational Linguistics. 2022. Vol. 1. P. 878–891. DOI: 

https://doi.org/10.18653/v1/2022.acl-long.62 (accessed: 20.06.2026). 

7. MiniLM: Deep self-attention distillation for task-agnostic compres-

sion of pre-trained transformers / W. Wang, F. Wei, L. Dong et al. Advances in 



225 

Neural Information Processing Systems. 2020. Vol. 33. P. 5776–5788. URL: 

https://arxiv.org/abs/2002.10957 (accessed: 21.06.2026). 

8. Text embeddings by weakly-supervised contrastive pre-training / L. 

Wang, N. Yang, X. Huang et al. 2022. URL: https://arxiv.org/abs/2212.03533 (ac-

cessed: 22.06.2026). 

9. Multilingual E5 text embeddings: A technical report / L. Wang, N. 

Yang, X. Huang et al. 2024. URL: https://arxiv.org/abs/2402.05672 (accessed: 

23.06.2026). 

10. BGE M3-embedding: Multilingual, multifunctional, and multi-

granularity text embeddings through self-knowledge distillation / J. Chen, S. Xiao, 

P. Zhang et al. Findings of the Association for Computational Linguistics: ACL 

2024. 2024. P. 902–923. URL: https://aclanthology.org/2024.findings-acl.137/ 

(accessed: 24.06.2026). 

11. Retrieval-augmented generation for knowledge-intensive NLP tasks / 

P. Lewis, E. Perez, A. Piktus et al. Advances in Neural Information Processing 

Systems. 2020. Vol. 33. P. 9459–9474. URL: https://arxiv.org/abs/2005.11401 

(accessed: 25.06.2026). 

12. Atlas: Few-shot learning with retrieval-augmented language models / 

G. Izacard, P. Lewis, M. Lomeli et al. 2022. URL: 

https://arxiv.org/abs/2208.03299 (accessed: 26.06.2026). 

13. WebGPT: Browser-assisted question-answering with human feedback 

/ R. Nakano, J. Hilton, S. Balaji et al. 2021. URL: 

https://arxiv.org/abs/2112.09332 (accessed: 27.06.2026). 

14. Doerr M. The CIDOC Conceptual Reference Module: An ontological 

approach to semantic interoperability of metadata. AI Magazine. 2003. Vol. 24, 

no. 3. P. 75–92. DOI: https://doi.org/10.1609/aimag.v24i3.1720 (accessed: 

28.06.2026). 

15. RAGAS: Automated evaluation of retrieval-augmented generation / 

S. Es, J. James, L. Espinosa-Anke, S. Schockaert. Proceedings of the 18th Confer-



226 

ence of the European Chapter of the Association for Computational Linguistics: 

System Demonstrations. 2024. P. 150–158. URL: 

https://aclanthology.org/2024.eacl-demo.16/ (accessed: 29.06.2026). 

 

To chapter 4 

1. Marti U.-V., Bunke H. The IAM-database: An English sentence data-

base for offline handwriting recognition. International Journal on Document Anal-

ysis and Recognition. 2002. Vol. 5. P. 39–46. DOI: 

https://doi.org/10.1007/s100320200071 (accessed: 15.06.2026). 

2. Transkribus: A platform for automated text recognition and searching 

of historical documents / S. Colutto, P. Kahle, G. Hackl, G. Mühlberger. 2019 

15th International Conference on eScience (eScience). 2019. DOI: 

https://doi.org/10.1109/eScience.2019.00060 (accessed: 17.06.2026). 

3. eScriptorium: An open source platform for historical document analy-

sis / B. Kiessling, R. Tissot, P. Stokes, D. Stökl Ben Ezra. 2019 International Con-

ference on Document Analysis and Recognition Workshops (ICDARW). 2019. 

DOI: https://doi.org/10.1109/ICDARW.2019.10032 (accessed: 20.06.2026). 

4. Kiessling B. Kraken: A universal text recognizer for the humanities. 

Digital Humanities 2019. 2019. URL: [suspicious link removed] (accessed: 

22.06.2026). 

5. DIVA-HisDB: A precisely annotated large dataset of challenging me-

dieval manuscripts / F. Simistira, M. Seuret, N. Eichenberger et al. 2016 15th In-

ternational Conference on Frontiers in Handwriting Recognition (ICFHR). 2016. 

DOI: https://doi.org/10.1109/ICFHR.2016.0093 (accessed: 24.06.2026). 

6. TrOCR: Transformer-based optical character recognition with pre-

trained models / M. Li, T. Lv, J. Chen et al. Proceedings of the AAAI Conference 

on Artificial Intelligence. 2023. Vol. 37, no. 11. P. 13094–13102. DOI: 

https://doi.org/10.1609/aaai.v37i11.26538 (accessed: 27.06.2026). 



227 

7. Unlocking the archives: Large language models achieve state-of-the-

art performance on the transcription of handwritten historical documents / M. 

Humphries, L. C. Leddy, Q. Downton et al. 2024. DOI: 

https://doi.org/10.48550/arXiv.2411.03340 (accessed: 29.06.2026). 

 

To chapter 5 

1. ISO/IEC TR 24028:2020. Information technology — Artificial intel-

ligence — Overview of trustworthiness in artificial intelligence. Geneva : ISO, 

2020. URL: https://www.iso.org/standard/77608.html (accessed: 15.06.2026). 

2. ISO/IEC 23894:2023. Information technology — Artificial intelli-

gence — Guidance on risk management. Geneva : ISO, 2023. URL: 

https://www.iso.org/standard/77304.html (accessed: 16.06.2026). 

3. ISO/IEC 42001:2023. Information technology — Artificial intelli-

gence — Management system. Geneva : ISO, 2023. URL: 

https://www.iso.org/standard/42001 (accessed: 17.06.2026). 

4. IEEE 7000-2021: IEEE standard model process for addressing ethical 

concerns during system design. New York : IEEE, 2021. URL: 

https://standards.ieee.org/standard/7000-2021.html (accessed: 18.06.2026). 

5. OECD AI Principles / Organisation for Economic Co-operation and 

Development. 2019. URL: https://oecd.ai/en/ai-principles (accessed: 20.06.2026). 

6. Recommendation on the ethics of artificial intelligence / UNESCO. 

2022. URL: https://unesdoc.unesco.org/ark:/48223/pf0000380455 (accessed: 

22.06.2026). 

7. Regulation (EU) 2024/1689 laying down harmonised rules on artifi-

cial intelligence (Artificial Intelligence Act) / European Parliament and Council of 

the European Union. 2024. URL: https://digital-

strategy.ec.europa.eu/en/policies/regulatory-framework-ai (accessed: 23.06.2026). 

https://www.iso.org/standard/77608.html
https://www.iso.org/standard/77304.html
https://www.iso.org/standard/42001
https://standards.ieee.org/standard/7000-2021.html
https://oecd.ai/en/ai-principles
https://unesdoc.unesco.org/ark:/48223/pf0000380455
https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai
https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai


228 

8. Artificial Intelligence Risk Management Framework (AI RMF 1.0) / 

National Institute of Standards and Technology. U.S. Department of Commerce, 

2023. DOI: https://doi.org/10.6028/NIST.AI.100-1 (accessed: 24.06.2026). 

9. Floridi L., Cowls J. A unified framework of five principles for AI in 

society. Harvard Data Science Review. 2019. Vol. 1, no. 1. DOI: 

https://doi.org/10.1162/99608f92.8cd550d1 (accessed: 25.06.2026). 

10. Model cards for model reporting / M. Mitchell, S. Wu, A. Zaldivar et 

al. Proceedings of the Conference on Fairness, Accountability, and Transparency. 

2019. P. 220–229. DOI: https://doi.org/10.1145/3287560.3287596 (accessed: 

26.06.2026). 

11. Datasheets for datasets / T. Gebru, J. Morgenstern, B. Vecchione et 

al. Communications of the ACM. 2021. Vol. 64, no. 12. P. 86–92. DOI: 

https://doi.org/10.1145/3458723 (accessed: 28.06.2026). 

12. Batool A., Zowghi D., Bano M. Responsible AI governance: A sys-

tematic literature review. 2024. arXiv:2401.10896 [cs.SE]. URL: 

https://arxiv.org/abs/2401.10896 (accessed: 29.06.2026). 

 

To chapter 6 

1. Atzori L., Iera A., Morabito G. The Internet of Things: A survey. 

Computer Networks. 2010. Vol. 54, no. 15. P. 2787–2805. DOI: 

https://doi.org/10.1016/j.comnet.2010.05.010 (accessed: 15.06.2026). 

2. Internet of Things (IoT): A vision, architectural elements, and future 

directions / J. Gubbi, R. Buyya, S. Marusic, M. Palaniswami. Future Generation 

Computer Systems. 2013. Vol. 29, no. 7. P. 1645–1660. DOI: 

https://doi.org/10.1016/j.future.2013.01.010 (accessed: 16.06.2026). 

3. Context-aware computing for the Internet of Things: A survey / C. 

Perera, A. Zaslavsky, P. Christen, D. Georgakopoulos. IEEE Communications 

Surveys & Tutorials. 2014. Vol. 16, no. 1. P. 414–454. DOI: 

https://doi.org/10.1109/SURV.2013.042313.00197 (accessed: 17.06.2026). 

https://doi.org/10.6028/NIST.AI.100-1
https://doi.org/10.1162/99608f92.8cd550d1
https://doi.org/10.1145/3287560.3287596
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.1145%2F3458723
https://www.google.com/search?q=https%3A%2F%2Farxiv.org%2Fabs%2F2401.10896


229 

4. Siow E., Tiropanis T., Hall W. Analytics for the Internet of Things: A 

survey. ACM Computing Surveys. 2018. Vol. 51, no. 4. Art. 74. DOI: 

https://doi.org/10.1145/3204947 (accessed: 18.06.2026). 

5. Grieves M., Vickers J. Digital twin: Mitigating unpredictable, unde-

sirable emergent behavior in complex systems. Transdisciplinary Perspectives on 

Complex Systems / ed. by F.-J. Kahlen, S. Flumerfelt, A. Alves. Springer, 2017. 

P. 85–113. DOI: https://doi.org/10.1007/978-3-319-38756-7_4 (accessed: 

19.06.2026). 

6. Digital Twin in manufacturing: A categorical literature review and 

classification / W. Kritzinger, M. Karner, G. Traar et al. IFAC-PapersOnLine. 

2018. Vol. 51, no. 11. P. 1016–1022. DOI: 

https://doi.org/10.1016/j.ifacol.2018.08.474 (accessed: 20.06.2026). 

7. Digital Twin in industry: State-of-the-art / F. Tao, H. Zhang, A. Liu, 

A. Y. C. Nee. IEEE Transactions on Industrial Informatics. 2019. Vol. 15, no. 4. 

P. 2405–2415. DOI: https://doi.org/10.1109/TII.2018.2873186 (accessed: 

21.06.2026). 

8. Digital Twin: Enabling technologies, challenges, and open research / 

A. Fuller, Z. Fan, C. Day, C. Barlow. IEEE Access. 2020. Vol. 8. P. 108952–

108971. DOI: https://doi.org/10.1109/ACCESS.2020.2998358 (accessed: 

22.06.2026). 

9. Minerva R., Lee G. M., Crespi N. Digital Twin in the IoT Context: A 

Survey on Technical Features, Scenarios, and Architectural Models. Proceedings 

of the IEEE. 2020. Vol. 108, no. 10. P. 1785–1824. DOI: 

https://doi.org/10.1109/JPROC.2020.2998530 (accessed: 23.06.2026). 

10. Digital twin paradigm: A systematic literature review / C. Semeraro, 

M. Lezoche, H. Panetto, M. Dassisti. Computers in Industry. 2021. Vol. 130. Art. 

103469. DOI: https://doi.org/10.1016/j.compind.2021.103469 (accessed: 

24.06.2026). 



230 

11. Deep learning for anomaly detection: A review / G. Pang, C. Shen, L. 

Cao, A. van den Hengel. ACM Computing Surveys. 2021. Vol. 54, no. 2. Art. 38. 

DOI: https://doi.org/10.1145/3439950 (accessed: 25.06.2026). 

12. A systematic literature review of machine learning methods applied to 

predictive maintenance / T. P. Carvalho, F. A. A. M. N. Vita, R. da P. Francisco et 

al. Computers & Industrial Engineering. 2019. Vol. 137. Art. 106024. DOI: 

https://doi.org/10.1016/j.cie.2019.106024 (accessed: 25.06.2026). 

13. Errandonea I., Beltrán S., Arrizabalaga S. Digital Twin for mainte-

nance: A literature review. Computers in Industry. 2020. Vol. 123. Art. 103316. 

DOI: https://doi.org/10.1016/j.compind.2020.103316 (accessed: 26.06.2026). 

14. Rasheed A., San O., Kvamsdal T. Digital Twin: Values, challenges, 

and enablers from a modeling perspective. IEEE Access. 2020. Vol. 8. P. 21980–

22012. DOI: https://doi.org/10.1109/ACCESS.2020.2970143 (accessed: 

26.06.2026). 

15. Dehghanimohammadabadi M., Belsare S., Thiesing R. Simulation-

optimization of digital twin. Proceedings of the 2021 Winter Simulation Confer-

ence (WSC). 2021. DOI: https://doi.org/10.1109/WSC52266.2021.9715412 (ac-

cessed: 27.06.2026). 

16. A digital twin-based approach for the design and multi-objective op-

timization of a hollow glass production line / H. Zhang, Q. Liu, X. Chen et al. 

IEEE Access. 2017. Vol. 5. P. 26901–26911. DOI: 

https://doi.org/10.1109/ACCESS.2017.2766453 (accessed: 27.06.2026). 

17. Human-level control through deep reinforcement learning / V. Mnih, 

K. Kavukcuoglu, D. Silver et al. Nature. 2015. Vol. 518, no. 7540. P. 529–533. 

DOI: https://doi.org/10.1038/nature14236 (accessed: 28.06.2026). 

18. Deep reinforcement learning for stochastic computation offloading in 

digital twin networks / Y. Dai, K. Zhang, S. Maharjan, Y. Zhang. IEEE Transac-

tions on Industrial Informatics. 2021. Vol. 17, no. 7. P. 4968–4977. DOI: 

https://doi.org/10.1109/TII.2020.3016320 (accessed: 28.06.2026). 



231 

19. Digital Twin technology challenges and applications: A comprehen-

sive review / D. M. Botín-Sanabria, A.-S. Mihaita, R. E. Peimbert-García et al. 

Remote Sensing. 2022. Vol. 14, no. 6. Art. 1335. DOI: 

https://doi.org/10.3390/rs14061335 (accessed: 29.06.2026). 

20. Urban digital twins for smart cities and citizens: The case study of 

Herrenberg, Germany / F. Dembski, U. Wössner, M. Letzgus et al. Sustainability. 

2020. Vol. 12, no. 6. Art. 2307. DOI: https://doi.org/10.3390/su12062307 (ac-

cessed: 29.06.2026). 

 

To chapter 7 

[1] Vaswani A., Shazeer N., Parmar N. et al. Attention Is All You Need. 

Advances in Neural Information Processing Systems. 2017. Vol. 30.  

[2] Devlin J., Chang M.-W., Lee K., Toutanova K. BERT: Pre-training of 

Deep Bidirectional Transformers for Language Understanding. Proceedings of the 

2019 Conference of the North American Chapter of the Association for 

Computational Linguistics: Human Language Technologies (NAACL-HLT). 

Minneapolis, USA, 2019. P. 4171–4186.  

[3] Lewis P., Perez E., Piktus A. et al. Retrieval-Augmented Generation for 

Knowledge-Intensive NLP Tasks. Advances in Neural Information Processing 

Systems. 2020. Vol. 33. P. 9459–9474.  

[4] Lopez P. GROBID: Combining Automatic Bibliographic Data 

Recognition and Term Extraction for Scholarship Publications. Proceedings of the 

13th European Conference on Research and Advanced Technology for Digital 

Libraries (ECDL). Corfu, Greece, 2009. P. 473–474.  

[5] Xu Y., Li M., Cui L., Huang S., Wei F., Zhou M. LayoutLM: Pre-

training of Text and Layout for Document Image Understanding. Proceedings of 

the 26th ACM SIGKDD Conference on Knowledge Discovery & Data Mining. 

Virtual Event, USA, 2020. P. 1192–1200.  



232 

[6] Beltagy I., Lo K., Cohan A. SciBERT: A Pretrained Language Model 

for Scientific Text. Proceedings of the 2019 Conference on Empirical Methods in 

Natural Language Processing and the 9th International Joint Conference on 

Natural Language Processing (EMNLP-IJCNLP). Hong Kong, China, 2019. P. 

3615–3620.  

[7] Smith R. An Overview of the Tesseract OCR Engine. Proceedings of the 

Ninth International Conference on Document Analysis and Recognition (ICDAR). 

Curitiba, Brazil, 2007. Vol. 2. P. 629–633.  

[8] Zhao W. X., Zhou K., Li J. et al. A Survey of Large Language Models. 

arXiv. 2023. URL: https://arxiv.org/abs/2303.18223 (дата звернення: 

03.07.2026). 

 

To chapter 8 

1. Lopes T., Guerreiro S. Assessing business process models: a literature 

review on techniques for BPMN testing and formal verification. Business Process 

Management Journal. 2023. Vol. 29, No. 8. P. 133–162. DOI: 10.1108/BPMJ-11-

2022-0557. 

2. Compagnucci I., Corradini F., Fornari F., Re B. A Study on the Usage of 

the BPMN Notation for Designing Process Collaboration, Choreography, and 

Conversation Models. Business & Information Systems Engineering. 2024. Vol. 

66, No. 1. P. 43–66. DOI: 10.1007/s12599-023-00818-7. 

3. Rudskyi O.V., Kopp A.M. Towards a systematic literature review of text 

similarity methods for semantic quality assessment of business process models. С. 

24–25. URL: 

https://repository.kpi.kharkov.ua/server/api/core/bitstreams/3250f227-6c32-4cb5-

a97e-1e111506ffa8/content (accessed: 26.11.2025). 

4. Klievtsova N., Benzin J.-V., Kampik T., Mangler J., Rinderle-Ma S. 

Conversational process modelling: state of the art, applications, and implications 

in practice // Business Process Management Forum – BPM 2023 Forum / eds. C. 

https://arxiv.org/abs/2303.18223


233 

Di Francescomarino, A. Burattin, C. Janiesch, S.W. Sadiq. Cham : Springer, 2023. 

(LNBIP, vol. 490). P. 319–336. DOI: 10.1007/978-3-031-41623-1_19. 

5. Chapela-Campa D., Benchekroun I., Baron O., Dumas M., Krass D., 

Senderovich A. Can I trust my simulation model? Measuring the quality of 

business process simulation models // Business Process Management: 21st 

International Conference, BPM 2023 / eds. C. Di Francescomarino et al. Cham : 

Springer, 2023. (LNCS, vol. 14159). P. 20–37. DOI: 10.1007/978-3-031-41620-

0_2. 

6. Ayad S., AlSayoud F. Exploring ChatGPT Prompt Engineering for 

Business Process Models Semantic Quality Improvement // Good Practices and 

New Perspectives in Information Systems and Technologies / eds. Á. Rocha et al. 

Cham : Springer, 2024. DOI: 10.1007/978-3-031-60221-4_39. 

7. Klievtsova N., Benzin J.-V., Kampik T., Mangler J., Rinderle-Ma S. 

Conversational process modeling: Can generative AI empower domain experts in 

creating and redesigning process models? arXiv:2304.11065. 2023. URL: 

https://arxiv.org/pdf/2304.11065. 

8. Bendaly Hlaoui Y., Ayari S. An Approach to Develop Correct-by-

Construction Business Process Models Using a Formal Domain Specific 

Language. Journal of Software: Evolution and Process. 2025. Vol. 37, No. 2. Art. 

e2762. DOI: 10.1002/smr.2762. 

9. Richter T., Fantinato M., Thom L.H. Enhancing business process clarity: 

enabling the development of more understandable BPMN models through 

prioritized guidelines. Business Process Management Journal. 2025. Vol. ahead-

of-print. DOI: 10.1108/BPMJ-10-2024-0989. 

10. Kourani H., Berti A., Schuster D., van der Aalst W.M.P. Evaluating 

large language models on business process modeling: framework, benchmark, and 

self-improvement analysis. Software and Systems Modeling. 2025. DOI: 

10.1007/s10270-025-01318-w. 



234 

11. Kourani H., Berti A., Schuster D., van der Aalst W.M.P. Process 

Modeling with Large Language Models // Enterprise, Business-Process and 

Information Systems Modeling: BPMDS 2024, EMMSAD 2024 / eds. H. van der 

Aa, D. Bork, R. Schmidt, A. Sturm. Cham : Springer, 2024. (LNBIP, vol. 511). P. 

229–244. DOI: 10.1007/978-3-031-61007-3_18. 

12. Ayad S., Alsayoud F. Prompt engineering techniques for semantic 

enhancement in business process models. Business Process Management Journal. 

2024. Vol. 30, No. 7. P. 2611–2641. DOI: 10.1108/BPMJ-02-2024-0108. 

13. Kourani H., Berti A., Hennrich J., Kratsch W., Weidlich R., Li C.-Y., 

Arslan A., van der Aalst W.M.P., Schuster D. Leveraging large language models 

for enhanced process model comprehension. Decision Support Systems. 2025. 

Vol. 200. Art. 114563. DOI: 10.1016/j.dss.2025.114563. 

14. Sahay A., Di Ruscio D., Iovino L., Pierantonio A. Analyzing business 

process management capabilities of low-code development platforms. Software: 

Practice and Experience. 2023. Vol. 53, No. 4. P. 1036–1060. DOI: 

10.1002/spe.3177. 

 

To chapter 9 

1. Berkeley Protocol on Digital Open Source Investigations: A practical 

guide on the effective use of digital open source information in investigating viola-

tions of international criminal, human rights, and humanitarian law / Office of the 

United Nations High Commissioner for Human Rights, Human Rights Center, 

University of California, Berkeley. United Nations, 2022. URL: 

https://www.ohchr.org/en/publications/policy-and-methodological-

publications/berkeley-protocol-digital-open-source (accessed: 15.06.2026). 

2. ISO/IEC 27037:2012: Information technology — Security techniques 

— Guidelines for identification, collection, acquisition, and preservation of digital 

evidence. Geneva : ISO, 2012. URL: https://www.iso.org/standard/44381.html 

(accessed: 16.06.2026). 



235 

3. Balovsyak N. Anonymous and official Telegram channels in Ukraine: 

Analysis of popularity during the hybrid war. Current Issues of Mass Communica-

tion. 2025. Vol. 37. P. 30–42. DOI: https://doi.org/10.17721/CIMC.2025.37.30-42 

(accessed: 17.06.2026). 

4. A dataset of Open Source Intelligence (OSINT) Tweets about the 

Russo-Ukrainian war / J. Niu, M. Stillman, P. Seeberger, A. Kruspe. Proceedings 

of the ISCRAM 2024 Conference. 2024. URL: https://arxiv.org/abs/2409.01052 

(accessed: 18.06.2026). 

5. Electronic Evidence Guide v. 3.0 / Council of Europe. Council of Eu-

rope Cybercrime Programme Office, 2022. URL: 

https://www.coe.int/en/web/cybercrime/-/iproceeds-2-launching-of-the-electronic-

evidence-guide-v-3-0 (accessed: 19.06.2026). 

6. OSSINT: Open Source Social Network Intelligence—An efficient 

and effective way to uncover “private” information in OSN profiles / G. Cascavil-

la, F. Beato, A. Burattin et al. 2016. URL: https://arxiv.org/abs/1611.06737 (ac-

cessed: 20.06.2026). 

7. Mukhopadhyay A., Venkatagiri S., Luther K. OSINT Research Studi-

os: A flexible crowdsourcing framework to scale up open source intelligence in-

vestigations. 2024. URL: https://arxiv.org/abs/2401.00928 (accessed: 20.06.2026). 

8. Conroy N. J., Rubin V. L., Chen Y. Automatic deception detection: 

Methods for finding fake news. Proceedings of the Association for Information 

Science and Technology. 2015. Vol. 52, no. 1. P. 1–4. DOI: 

https://doi.org/10.1002/pra2.2015.145052010082 (accessed: 21.06.2026). 

9. Fake news detection on social media: A data mining perspective / K. 

Shu, A. Sliva, S. Wang et al. ACM SIGKDD Explorations Newsletter. 2017. Vol. 

19, no. 1. P. 22–36. DOI: https://doi.org/10.1145/3137597.3137600 (accessed: 

22.06.2026). 



236 

10. Zhou X., Zafarani R. A survey of fake news: Fundamental theories, 

detection methods, and opportunities. ACM Computing Surveys. 2020. Vol. 53, 

no. 5. Art. 109. DOI: https://doi.org/10.1145/3395046 (accessed: 22.06.2026). 

11. Vosoughi S., Roy D., Aral S. The spread of true and false news 

online. Science. 2018. Vol. 359, no. 6380. P. 1146–1151. DOI: 

https://doi.org/10.1126/science.aap9559 (accessed: 23.06.2026). 

12. BERT: Pre-training of deep bidirectional transformers for language 

understanding / J. Devlin, M.-W. Chang, K. Lee, K. Toutanova. Proceedings of 

the 2019 Conference of the North American Chapter of the Association for Com-

putational Linguistics: Human Language Technologies. 2019. Vol. 1. P. 4171–

4186. DOI: https://doi.org/10.18653/v1/N19-1423 (accessed: 24.06.2026). 

13. RoBERTa: A robustly optimized BERT pretraining approach / Y. 

Liu, M. Ott, N. Goyal et al. 2019. URL: https://arxiv.org/abs/1907.11692 (ac-

cessed: 24.06.2026). 

14. SemEval-2020 Task 11: Detection of propaganda techniques in news 

articles / G. Da San Martino, A. Barrón-Cedeño, H. Wachsmuth et al. Proceedings 

of the Fourteenth Workshop on Semantic Evaluation. 2020. P. 1377–1414. DOI: 

https://doi.org/10.18653/v1/2020.semeval-1.186 (accessed: 25.06.2026). 

15. Fake news detection on social media using geometric deep learning / 

F. Monti, F. Frasca, D. Eynard et al. 2019. URL: https://arxiv.org/abs/1902.06673 

(accessed: 26.06.2026). 

16. Broder A. Z. Identifying and filtering near-duplicate documents. 

Combinatorial Pattern Matching. CPM 2000. Lecture Notes in Computer Science / 

ed. by R. Giancarlo, D. Sankoff. Springer, 2000. Vol. 1848. P. 1–10. DOI: 

https://doi.org/10.1007/3-540-45123-4_1 (accessed: 26.06.2026). 

17. Ribeiro M. T., Singh S., Guestrin C. “Why should I trust you?”: Ex-

plaining the predictions of any classifier. Proceedings of the 22nd ACM SIGKDD 

International Conference on Knowledge Discovery and Data Mining. 2016. P. 



237 

1135–1144. DOI: https://doi.org/10.1145/2939672.2939778 (accessed: 

27.06.2026). 

18. Uncovering coordinated networks on social media: Methods and case 

studies / D. Pacheco, P.-M. Hui, C. Torres-Lugo et al. Proceedings of the Interna-

tional AAAI Conference on Web and Social Media. 2021. Vol. 15, no. 1. P. 455–

466. DOI: https://doi.org/10.1609/icwsm.v15i1.18075 (accessed: 28.06.2026). 

19. Weber D., Neumann F. A general method to find highly coordinating 

communities in social media through inferred interaction links. Social Network 

Analysis and Mining. 2021. Vol. 11. Art. 49. DOI: https://doi.org/10.1007/s13278-

021-00752-5 (accessed: 28.06.2026). 

20. Cresci S. A decade of social bot detection. Communications of the 

ACM. 2020. Vol. 63, no. 10. P. 72–83. DOI: https://doi.org/10.1145/3409116 (ac-

cessed: 29.06.2026). 

21. Starbird K. Disinformation’s spread: Bots, trolls, and all of us. Na-

ture. 2019. Vol. 571, no. 7766. P. 449. DOI: https://doi.org/10.1038/d41586-019-

02235-x (accessed: 29.06.2026). 

 

To chapter 10 

1. Вінніченко О., Цапенко М., Непша О. Сталактитова печера 

«Дружба» як геологічна пам’ятка природи місцевого значення Тячівського 

району Закарпатської області. Міждисциплінарний діалог: Молодь. Наука. 

Інновації : збірник матеріалів ІІ Міжнародної науково-практичної 

конференції (Запоріжжя, 17 квітня 2026 р.). Запоріжжя: Видавництво МДПУ 

імені Богдана Хмельницького, 2026. С.651-654. 

2. Лужанська Т.Ю., Лета В.В. Географія Карпатського регіону: 

навчальний посібник для здобувачів спеціальності 106 «Географія».  

Мукачево: МДУ, 2024. 124 с. 

3. Печера Дружба URL: https://lnk.ua/MFUWQ5P7L (дата 

звернення: 26.06.2026) 

https://lnk.ua/MFUWQ5P7L


238 

4. Печера Молочний камінь URL: 

https://funtime.com.ua/nature/molochnyi-kamin-cave (дата звернення: 

28.06.2026) 

5. Печера Обвальна URL: https://funtime.com.ua/nature/obvalna-cave 

(дата звернення: 26.06.2026) 

6. Прохорова Л.А., Гришко С.В., Непша О.В., Зав’ялова Т.В., 

Коваль Д.О. Карстові печери урочища Черлений Камінь (Тячівський район 

Закарпатської області) як перспективні об’єкти геологічного туризму. 

Креативні підходи у сучасних наукових дослідженнях: моногр.  Харків: СГ 

НТМ «Новий курс», 2026. С.47-53. 

7. Прохорова Л.А., Гришко С.В., Непша О.В., Зав’ялова Т.В., 

Коваль Д.О. Карстові печери урочища Гребінь та скали Чур як об’єкти 

розвитку геологічного туризму в Тячівському районі Закарпатської області. 

Міждисциплінарні аспекти сучасного наукового пізнання: моногр.  Харків: 

СГ НТМ «Новий курс», 2026. С.199-205 

8. Сталактитова печера Молочний камінь. Геологічна пам’ятка 

природи місцевого значення. URL: https://lnk.ua/wMb2JKluE (дата звернення: 

28.06.2026) 

9. Nepsha Oleksandr, Belov Oleksandr, Koval Dmytro, Vinnichenko 

Olena, Gnativ Ilya, Meshalnikov Ivan, Shepitko Dmytro The natural tourism po-

tential of the Tyachiv district in Zakarpattia region. POLISH SCIENCE JOURNAL 

ISSUE 4(85). Warsaw: Sp. z o. o. «iScience», 2026. рр.56-60 

10. Prokhorova LА.., Hryshko S.V., Levada O.M., Nepsha O.V., Zavi-

alova T.V.,  Koval D.O. The caves of the Uholsky massif as geological heritage 

sites and prospects for their use in geological tourism in the Tyachiv district of 

Zakarpattia oblast. Cross-disciplinary studies in science, innovation and social de-

velopment. Vol. 13. Monograph. Prague: Publishing house Education and Science 

s.r.o., 2026. рр.86-97.  https://doi.org/10.65237/13-2026-8  

 

https://funtime.com.ua/nature/molochnyi-kamin-cave
https://funtime.com.ua/nature/obvalna-cave
https://lnk.ua/wMb2JKluE
https://doi.org/10.65237/13-2026-8


239 

To chapter 11 

1. European Commission. (2024). Taxation trends in the European Union: 

Data for the EU Member States, Iceland, Norway and other European countries. 

Publications Office of the European Union. https://taxation-

customs.ec.europa.eu/taxation-1/economic-analysis-taxation/taxation-trends-

european-union_en.  

2. Organisation for Economic Co-operation and Development. (2022). 

Housing taxation in OECD countries (OECD Tax Policy Studies No. 29). OECD 

Publishing. https://doi.org/10.1787/03dfe007-en.  

3. Organisation for Economic Co-operation and Development. (2024). Tax 

administration 2024: Comparative information on OECD and other advanced and 

emerging economies. OECD Publishing. 

https://www.oecd.org/en/publications/tax-administration-2024_1c7eb3ea-en.html.  

4. Organisation for Economic Co-operation and Development. (2024). Tax 

policy reforms 2024: OECD and selected partner economies. OECD Publishing. 

https://doi.org/10.1787/c3686f5e-en.  

5. Organisation for Economic Co-operation and Development. (2024). 

Revenue statistics 2024. OECD Publishing. 

https://www.oecd.org/en/publications/revenue-statistics-2024_b06d49d4-en.html.  

6. Organisation for Economic Co-operation and Development. (2025). 

OECD Revenue Statistics Database. 

https://www.oecd.org/en/data/datasets/revenue-statistics.html.  

7. Tax Foundation. (2024). International Tax Competitiveness Index 2024. 

https://taxfoundation.org/research/all/global/international-tax-competitiveness-

index/.  

8. The World Bank. (2022). World Development Report 2022: Finance for 

an equitable recovery. World Bank. 

https://www.worldbank.org/en/publication/wdr2022.  

https://taxation-customs.ec.europa.eu/taxation-1/economic-analysis-taxation/taxation-trends-european-union_en
https://taxation-customs.ec.europa.eu/taxation-1/economic-analysis-taxation/taxation-trends-european-union_en
https://taxation-customs.ec.europa.eu/taxation-1/economic-analysis-taxation/taxation-trends-european-union_en
https://doi.org/10.1787/03dfe007-en
https://www.oecd.org/en/publications/tax-administration-2024_1c7eb3ea-en.html
https://doi.org/10.1787/c3686f5e-en
https://www.oecd.org/en/publications/revenue-statistics-2024_b06d49d4-en.html
https://www.oecd.org/en/data/datasets/revenue-statistics.html
https://taxfoundation.org/research/all/global/international-tax-competitiveness-index/
https://taxfoundation.org/research/all/global/international-tax-competitiveness-index/
https://www.worldbank.org/en/publication/wdr2022


240 

9. The World Bank. (2025). Digital Development. 

https://www.worldbank.org/en/topic/digitaldevelopment.  

10. The World Bank. (2025). Worldwide Governance Indicators. 

https://www.worldbank.org/en/publication/worldwide-governance-indicators.  

 

To chapter 12 

1. Almeida P. S. Approaches to Conflict-free Replicated Data Types. ACM 

Computing Surveys. 2024. Vol. 57, No. 2. P. 1–36. DOI: 10.1145/3695249. 

2. Mao Y., Zhang G., Liu Z., Nasirifard P., Tijanic S., Jacobsen H.-A. 

Making CRDTs Not So Eventual. Proceedings of the VLDB Endowment. 2025. 

Vol. 18, No. 2. P. 349–362. DOI: 10.14778/3705829.3705850. 

3. Zhu Y., Ma J. Crust: A Modular Framework for Conflict-Free Replicated 

Data Types (CRDTs) Development, Validation, and Benchmarking. IEEE Access. 

2025. Vol. 13. P. 84081–84093. DOI: 10.1109/ACCESS.2025.3568925. 

4. Rabeshko Y., Turbal Y. Performance Optimisation Techniques for 

Conflict-free Replicated Data Types (CRDT). Bulletin of Cherkasy State 

Technological University. 2024. Vol. 29, No. 1. P. 10–23. DOI: 

10.62660/bcstu/1.2024.23. 

5. Almishev K. Methods and Tools for Developing Collaborative 

Applications Based on CRDT Types with User Conflict Resolution. Universal 

Library of Engineering Technology. 2025. Vol. 2, No. 4. P. 87–92. DOI: 

10.70315/uloap.ulete.2025.0204015. 

6. Ignat C.-L., Elvinger V., Ba H. Synql: A CRDT-Based Approach for 

Replicated Relational Databases with Integrity Constraints // Distributed 

Applications and Interoperable Systems : 24th IFIP WG 6.1 International 

Conference, DAIS 2024 / eds. S. Bonomi et al. Cham : Springer, 2024. (LNCS). 

DOI: 10.1007/978-3-031-62638-8_2. 

7. Power C., Achalla S., Cottone R., Macasaet N., Hellerstein J. M. 

Wrapping Rings in Lattices: An Algebraic Symbiosis of Incremental View 

https://www.worldbank.org/en/topic/digitaldevelopment
https://www.worldbank.org/en/publication/worldwide-governance-indicators


241 

Maintenance and Eventual Consistency // Proceedings of the 11th Workshop on 

Principles and Practice of Consistency for Distributed Data, PaPoC 2024. New 

York : ACM, 2024. P. 15–22. DOI: 10.1145/3642976.3653031. 

8. Da L., Kleppmann M. Extending JSON CRDTs with Move Operations // 

Proceedings of the 11th Workshop on Principles and Practice of Consistency for 

Distributed Data, PaPoC 2024. New York : ACM, 2024. P. 8–14. DOI: 

10.1145/3642976.3653030. 

9. Stewen L., Kleppmann M. Undo and Redo Support for Replicated 

Registers // Proceedings of the 11th Workshop on Principles and Practice of 

Consistency for Distributed Data, PaPoC 2024. New York : ACM, 2024. P. 1–7. 

DOI: 10.1145/3642976.3653029. 

10. Haas J., Mogk R., Yanakieva E., Bieniusa A., Mezini M. LoRe: A 

Programming Model for Verifiably Safe Local-First Software. ACM Transactions 

on Programming Languages and Systems. 2024. Vol. 46, No. 1. DOI: 

10.1145/3633769. 

11. Almeida P. S., Shapiro E. The Blocklace: A Byzantine-Repelling and 

Universal Conflict-Free Replicated Data Type. arXiv. 2025. P. 1–9. DOI: 

10.48550/arXiv.2402.08068. 

 

To chapter 13 

1. Mercer, B. (2021). Community cohesion and local governance: Mod-

ern perspectives. Journal of Social Policy, 50(4), 612–628.  

2. Hillier, J. (2022). Territorial communities and urban resilience. Urban 

Studies, 59(7), 1345–1362.  

3. Schnur, L. (2020). Everyday interdependence and socio-economic 

needs of communities. Sociology Today, 46(3), 215–229.  

4. Smelser, N. (2019). Psychological belonging and collective identity in 

communities. American Sociological Review, 84(6), 1221–1237.  



242 

5. Parsons, T. (2018). Social systems and territorial organization: Revis-

iting community theory. Social Theory and Practice, 44(2), 301–318.  

6. Putnam, R. D. (2020). Bowling alone: The collapse and revival of 

American community. New York: Simon & Schuster.  

7. Florida, R. (2020). The rise of the creative class: And how it’s trans-

forming work, leisure, community and everyday life. New York: Basic Books.  

8. Ostrom, E. (2015). Governing the commons: The evolution of institu-

tions for collective action. Cambridge: Cambridge University Press.  

9. Smelser, N. (2019). Sociology: Modern approaches. Kyiv: Osnovy.  

10. Parsons, T. (2018). Social systems and territorial communities. Social 

Theory and Practice, 44(2), 301–318.  

11. Savonik, T. (2025). Territorial community as a socio-economic phe-

nomenon: Methodological approaches. Economic Studies, 31, 45–52.  

12. Batanov, O. V. (2020). Constitutional and legal foundations of local 

self-government in Ukraine. Kyiv: Yurinkom Inter.  

13. Beliaurov, M. A. (2021). Territorial communities as subjects of public 

authority. Law of Ukraine, 5, 45–53.  

14. Hryhoriev, V. A. (2019). Local self-government and development of 

territorial communities. Kharkiv: Pravo.  

15. Kravchenko, V. I. (2022). Territorial communities in the system of 

local self-government: Modern challenges. Public Administration: Theory and 

Practice, 2, 77–85.  

16. Orie, N. O. (2023). Socio-economic potential of territorial communi-

ties of Ukraine. Economy and State, 4, 12–18.  

17. Pukhtynskyi, M. O. (2024). Territorial community as an institutional 

basis of local development. Lviv: Ivan Franko National University of Lviv.  

18. Kapatsyna, M. V. (2024). Content of legal personality of territorial 

communities: Administrative and legal aspect. Law of Ukraine, 3, 45–52.  



243 

19. Martyshchenko, S. L. (2022). Conceptual features of the modern 

stage of administrative-territorial reform in Ukraine. Public Administration: 

Theory and Practice, 2, 77–85.  

20. Drahan, M. (2022). Administrative-territorial structure of Ukraine 

and its reforming (Master’s thesis). Ivan Franko National University of Lviv, 

Lviv, Ukraine.  

21. Verkhovna Rada of Ukraine. (2020). Constitution of Ukraine (Law 

No. 254k/96-VR, as amended). https://zakon.rada.gov.ua/laws/show/254к/96-

вр#Text  

22. Cabinet of Ministers of Ukraine. (2014). Concept of reforming local 

self-government and territorial organization of power (Order No. 333-r). Official 

Bulletin of Ukraine, 29, 25–32.  

23. Kravchenko, V. I. (2020). Territorial communities in the system of 

management of socio-economic development. Kyiv: Naukova Dumka.  

24. Batanov, O. V. (2021). Territorial community as a subject of local 

self-government: Legal and economic aspects. Scientific Papers of the Koretsky 

Institute of State and Law of NAS of Ukraine, 15, 112–120.  

25. Verkhovna Rada of Ukraine. (2015). On voluntary amalgamation of 

territorial communities (Law No. 157-VIII). Bulletin of the Verkhovna Rada of 

Ukraine, 13, Article 91.  

26. Kovalchuk, T. V. (2021). Resource potential of territorial communi-

ties: Economic essence and directions of use. Economy and State, 7, 45–50.  

27. Hrynchyshyn, I. M. (2020). Technological resources as a component 

of socio-economic potential of territorial communities. Regional Economy, 3, 12–

20.  

 

To chapter 14 

1. Kumar S., Hamilton W. L., Leskovec J., Jurafsky D. Community in-

teraction and conflict on the web. Proceedings of the 2018 World Wide Web Con-



244 

ference. 2018. P. 933–943. DOI: https://doi.org/10.1145/3178876.3186141 (ac-

cessed: 15.06.2026). 

2. It takes a village to manipulate the media: Coordinated link sharing 

behavior during the 2018 and 2019 Italian elections / F. Giglietto, N. Righetti, L. 

Rossi, G. Marino. Information, Communication & Society. 2020. Vol. 23, no. 6. P. 

867–891. DOI: https://doi.org/10.1080/1369118X.2020.1739732 (accessed: 

16.06.2026). 

3. CooRnet: An R package to detect coordinated link sharing behavior / 

F. Giglietto, N. Righetti, L. Rossi, G. Marino. 2020. URL: https://coornet.org/ (ac-

cessed: 17.06.2026). 

4. Graham T., Hames S., Alpert E. The coordination network toolkit: A 

framework for detecting and analyzing coordinated behavior on social media. 

Journal of Computational Social Science. 2024. Vol. 7. P. 1139–1160. DOI: 

https://doi.org/10.1007/s42001-024-00260-z (accessed: 18.06.2026). 

5. Large-scale detection of multilingual coordinated activity on Tele-

gram / L. Blas, D. Saraf, T. Salkar et al. npj Complexity. 2025. Vol. 2. Art. 56. 

DOI: https://doi.org/10.1038/s44260-025-00056-w (accessed: 19.06.2026). 

6. Disinformation networks: A quali-quantitative investigation of antag-

onistic Dutch-speaking Telegram channels / T. Willaert, S. Peeters, J. Seijbel, N. 

Van Raemdonck. First Monday. 2022. Vol. 27, no. 5. DOI: 

https://doi.org/10.5210/fm.v27i5.12533 (accessed: 20.06.2026). 

7. Kleinberg J. Bursty and hierarchical structure in streams. Data Mining 

and Knowledge Discovery. 2003. Vol. 7. P. 373–397. DOI: 

https://doi.org/10.1023/A:1024940629314 (accessed: 21.06.2026). 

8. Broder A. Z. Identifying and filtering near-duplicate documents. 

Combinatorial Pattern Matching. CPM 2000. Lecture Notes in Computer Science / 

ed. by R. Giancarlo, D. Sankoff. Springer, 2000. Vol. 1848. P. 1–10. DOI: 

https://doi.org/10.1007/3-540-45123-4_1 (accessed: 22.06.2026). 



245 

9. Snorkel: Rapid training data creation with weak supervision / A. Rat-

ner, S. H. Bach, H. R. Ehrenberg et al. The VLDB Journal. 2020. Vol. 29. P. 709–

730. DOI: https://doi.org/10.1007/s00778-019-00552-1 (accessed: 23.06.2026). 

10. Snorkel DryBell: A case study in deploying weak supervision at in-

dustrial scale / S. H. Bach, D. Rodriguez, Y. Liu et al. Proceedings of the 2019 In-

ternational Conference on Management of Data. 2019. P. 362–375. DOI: 

https://doi.org/10.1145/3299869.3314036 (accessed: 24.06.2026). 

11. Su G., Chen W., Xu M. Positive-unlabeled learning from imbalanced 

data. Proceedings of the Thirtieth International Joint Conference on Artificial In-

telligence. 2021. P. 2995–3001. DOI: https://doi.org/10.24963/ijcai.2021/412 (ac-

cessed: 24.06.2026). 

12. Saito T., Rehmsmeier M. The precision-recall plot is more informa-

tive than the ROC plot when evaluating binary classifiers on imbalanced datasets. 

PLOS ONE. 2015. Vol. 10, no. 3. Art. e0118432. DOI: 

https://doi.org/10.1371/journal.pone.0118432 (accessed: 25.06.2026). 

13. Davis J., Goadrich M. The relationship between precision-recall and 

ROC curves. Proceedings of the 23rd International Conference on Machine Learn-

ing. 2006. P. 233–240. DOI: https://doi.org/10.1145/1143844.1143874 (accessed: 

26.06.2026). 

14. Balovsyak N. Anonymous and official Telegram channels in Ukraine: 

Analysis of popularity during the hybrid war. Current Issues of Mass Communica-

tion. 2025. Vol. 37. P. 30–42. DOI: https://doi.org/10.17721/CIMC.2025.37.30-42 

(accessed: 26.06.2026). 

15. A general method for real-time detection of information threats with a 

Ukraine case study / K. Lipianina-Honcharenko, M. Komar, H. Bohuta et al. Ra-

dioelectronic and Computer Systems. 2025. No. 3. P. 202–230. DOI: 

https://doi.org/10.32620/reks.2025.3.15 (accessed: 27.06.2026). 

16. OLTW-TEC: Online learning with sliding windows for text classifier 

ensembles / K. Lipianina-Honcharenko, Y. Bodyanskiy, N. Kustra, A. Ivasechko. 



246 

Frontiers in Artificial Intelligence. 2024. Vol. 7. Art. 1401126. DOI: 

https://doi.org/10.3389/frai.2024.1401126 (accessed: 28.06.2026). 

17. Rule-based method for aligning media content with Ukrainian legisla-

tion / K. Lipianina-Honcharenko, I. Ihnatiev, H. Bohuta et al. CEUR Workshop 

Proceedings. 2025. Vol. 4004. P. 301–311. (accessed: 29.06.2026). 

 

До розділу 15 

1. Геркула Н.М. Особа колаборанта: тенденції, виявлені на третій 

рік повномасштабного вторгнення. Науковий вісник Ужгородського 

Національного Університету. Серія ПРАВО. 2025. Том 4. № 90. URL:  

https://visnyk-pravo.uzhnu.edu.ua/issue/view/19716 (дата звернення: 

23.06.2026). 

2. Кримінологія (Особлива частина): навч. посіб. / І. О. Бандурка, 

О. М. Литвинов, Ю. В. Орлов та ін. Харків : ХНУВС, 2026.  448 с. 

3. Лисько Т. Д., Сенько А. В. Особливості кримінологічної 

характеристики особи колаборанта. Приватне та публічне право. 2022. № 4. 

С. 93-98. 

4. Медицький І. Б. Кримінологічний портрет особистості 

колаборанта. Правова держава. 2023. Вип. 34. С. 538-445. 

5. Офіс Генерального прокурора України – офіційна статистика 

кримінальних правопорушень (розділ ЄРДР та форми №1, №2). URL: 

https://www.gp.gov.ua/ (дата звернення: 23.06.2026). 

6. Фіалка М. І. Кримінологічна характеристика та кримінологічний 

портрет особистості злочинця: сутність і співвідношення понять. Вісник 

Кримінологічної асоціації України. 2019. № 2 (21). С. 162-171 

7. Юнін О. С., Березняк В. С., Хашев В. Г. Кримінологічні та 

психологічні портрети осіб, які вчиняють кримінальні правопорушення, 

пов’язані зі збройною агресією рф. Дніпро : Дніпров. держ. ун-т внутр. 

справ, 2024. 44 с. 

https://visnyk-pravo.uzhnu.edu.ua/issue/view/19716
https://www.gp.gov.ua/


247 

To chapter 16 

1. Hrushchynska, N. M. (2016). The Importance of Trade Diplomacy in 

Organizing the Export of Ukrainian Products to the European Union. Strategic 

Panorama, 1, 51–56.  

2. Zhang, S. (2019). China’s Agricultural Diplomacy Under the “Going 

Global” Strategy. China Quarterly of International Strategic Studies, 5(4), 557–

576. https://doi.org/10.1142/S2377740019500258  

3. Kukharyk, V. V., & Nübling, T. (2021). The Role of Economic 

Diplomacy in the System of Modern International Economic Relations. Scientific 

Bulletin of Mukachevo State University. Series: Economics, 8(2), 35–44.  

4. Okano-Heijmans, M. (2011). Conceptualizing Economic Diplomacy: The 

Crossroads of International Relations, Economics, IPE and Diplomatic Studies. 

The Hague Journal of Diplomacy, 6(1–2), 7–36. 

5. Chuhaienko, Yu. O. (2013). Economic Diplomacy in the System of 

Managing the State’s Foreign Economic Activity. Actual Problems of Economics, 

3(141), 59–69. 

6. Pukhalska, Ya. P. (2014). Economic Diplomacy in the Context of 

Globalization. Economic Space, 87, 24–32. 

7. Hrushchynska, N. M. (2017). Implementation of Economic Diplomacy in 

the System of Contemporary International Relations: The Potential of Creativity 

and Traditional Approaches. Foreign Policy and Diplomacy: Traditions, Trends, 

Experience, 24(3), 86–92. 

8. Baranovska, V. M. (2012). The Role of Economic Diplomacy in the 

Country’s Foreign Economic Activity. Economy and State, 2, 24–25. 

9. Sharov, O. M. (2018). Economic Diplomacy as a Symbiosis of Science 

and Politics. International Economic Policy, 1(28), 63–74. 

10. Kukharyk, V. (2021). Economic Diplomacy as an Instrument for the 

Implementation of National Interests. International Relations, Public 

Communications and Regional Studies, 2, 221–231. 

https://doi.org/10.1142/S2377740019500258


 

Vydavatel: 

Publishing house Education and Science s.r.o. IČO : 271 56 877. 

Frýdlanská 15/1314 , Praha 8. MS v Praze , oddíl C,vložka 100614 

 

 

 

 

 

 

Cross-Disciplinary Studies in 

Science, Innovation and Social 

Development 

 

Volume XV 

 

 

 

Signed for printing on July 7, 2026. 

Format 60x90/8. Headset Times New Roman.  
Mental printing. arc. 11,65. Edition online. 


