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For a number of reasons, Europe is a destination for migrants. The causes that cause them to 

migrate are multiple; from drivers of momentum and attraction, to security, demographics and 

human rights, to poverty and climate change.  

Why are people migrating to Europe or to another country in the E.U.? The answer to this 

question we can find out by studying the factors that cause the migration of people.  

Since the Second World War in recent years, Europe has had to face the most serious 

migratory challenge. In 2015, 1.25 million people were registered in the E.U. who were applying 

for asylum for the first time. In 2021, there was a backsliding in the number of applicants, namely 

537,345. However, the figures are worrying, as 73,850 asylum seekers applied for international 

protection in March 2022, 11.5% more than in March 2021. This increase is mainly due to the 

influx of Ukrainian citizens fleeing russian aggression. Ukrainian applicants rose from 2370 in 

February to 12. 875 in March.  

First of all we talk about the factors of pressure and attraction. Pressure factors are the 

reasons why people are forced to leave their country, and the factors of attraction are the reasons 

why they move to a particular country. There are three types of major pressure and attraction 

factors: socio-political factors, demographic and economic factors, and environmental factors. 

Socio-political factors refer to persecution on the grounds of belonging to an ethnicity, 

religion, race, politics or culture and can cause people to leave their country. The most striking 

factor is war, conflicts, persecution by the government. Those who flee from armed conflicts, from 

violations of rights, are usually humanitarian refugees. This will influence the choice of where they 

settle, as some countries have more liberal approaches to humanitarian migrants. These people 

choose to head to the nearest and safest country that accepts asylum seekers.  

In order to make it easier for us to understand these terms, namely, refugees and asylum 

seekers, it is imperative that we define them.  

An asylum seeker is the person who lodges a formal asylum application in another country 

because he fears that his life is in danger in the country of origin. He/she shall receive refugee status 

or another form of international protection only after the national authorities have taken a positive 

decision on him/her.  

A refugee is a person who has reasonable grounds for fearing persecution on the grounds of 

race, religion, nationality, politics or membership of a particular social group; they have been 

accepted and recognised in the host country.  

In March this year, Parliament approved the activation of the Temporary Protection 

Directive for the first time since its entry into force in 2001, in order to be able to give immediate 

protection to people who have fled the war with Ukraine.  

Demographic change determines how population movement and migration occurs; here we 

are talking about demographic and economic factors. Population growth or decline, ageing or the 

high share of young people influence economic growth and employment opportunities in the 

countries of origin and destination countries.  

Demographic and economic migration is closely linked to labour standards, unemployment 

and a country's general state of economic quality. Higher salaries, better employment opportunities, 

a higher standard of living, favorable situations in the field of education, etc. are among the main 

factors of attraction.  
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Abstract. This communication to the 1st International Scientific and Practical Internet 

Conference “International Migration and Development of Human Potential”, September 14-15, 

2022, Dnipro, Ukraine briefly touches the topics education, skills, economic development, and 

migrations, as they impact upon the author’s country – Portugal. Since Ukraine is now formally a 

candidate to EU membership, it seems useful to share aspects of the earlier Portuguese experience, 

which so far has not produced the desired convergence with EU average performance in several 

important indicators. Of course, each country has its own features and historical past making the 

process of its EU adhesion unique; nevertheless, it may be interesting to share experiences where 

perhaps common problems might be identified, or transversal truths established. The presentation 

associates the difficulties of Portuguese convergence to the investment in education, which was too 

short during a great part of the XXth century. The importance of education in science, technology, 

engineering, and mathematics (the so-called STEM fields) is highlighted given its role in promoting 

the knowledge basis upon a technological society – as all societies of the developed world - is 

based. The communication aims at providing answers to the questions: what is the relation of the 

evolution of education in Portugal, particularly at tertiary education level, with the economic 

performance of the country? what are the consequences of the economic performance in migration 

trends? what national and EU policies may redress the persistent lack of convergence of the 

Portuguese economy? 

Keywords: human capital, higher education, economic development, migrations, 

demographics 

 

Introduction. 

The motivation for the communication is the persistent lack of convergence of the 

Portuguese economy with average EU values. It aims at contributing to identify relationships of the 

evolution of education in Portugal, particularly higher education, with economic performance, and 

to find consequences in terms of migration trends. After an introduction, the communication deals 

in sequence with demographics, skills, education, economic performance, and migration, and 

finalizes with concluding remarks. 

For any country, the educational attainment of its population is one among several aspects 

that influence economic growth. Others include the quality of its institutions, personal 

characteristics of its people, and geographical aspects with their natural and political consequences. 

While geography is a given (for ex., in general a desert will not turn into a forest), the quality of 

institutions or the characteristics of people and its cultural norms may be changed, for worse or for 

the better, particularly with appropriate incentives. Among institutions, characteristics as  

- their strength or weakness, 

- timely and effective - or slow and/or ineffective – justice, 

- state above group or private interests, or state captured by those interests, 

- corruption in general and of judges in particular, 

- tax system and labor legislation, 

are aspects to be considered, while as far as people is concerned,  
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- trust – or lack thereof - in the other, 

- risk aversion or risk predisposition, 

- entrepreneurial mindset, 

- acceptance or rejection of income inequality, are a few among many relevant aspects. 

Among the above, corruption deserves note. At European level the Council of Europe 

created the Group of States against Corruption – GRECO, which monitors the situation in member 

countries and periodically makes recommendations for its improvement, e.g. the last report on 

Portugal [1] which emphasizes the judiciary, see also the report of the European Network of 

Councils for the Judiciary (ENCJ) [2]. 

How to measure the influence of each aspect that contributes to economic growth? What is 

available are historical facts and their interpretation. It is not feasible to subject unique historical 

events to experimental analysis, [3], but cliometrics (or econometric history) made some 

experimentation possible by construction of counterfactuals, aiming at quantifying the difference 

between reality and alternative idealized scenarios or circumstances. Such studies may elucidate the 

ranking of the above and other aspects influencing growth; but the aim of this communication is 

simply to concentrate on human capital aspects, in Portugal. 

In Portugal during most of the 20th century the low educational level of the population in 

general, and particularly of employers and entrepreneurs, certainly affected economic growth. 

Sérgio, a Portuguese thinker and believer in the social responsibilities of the elites, spoke of elites 

without qualities meaning that further to lack of education, the elites also missed other desirable 

characteristics as civic leadership, [4]. 

Educational level in Portugal is increasing steadily but was dramatically below European 

standards during most of the XX century, with special neglect during the long dictatorship of 1926-

1974. In the book by Goldin and Katz ‘The Race Between Education and Technology’ [5], data for 

secondary school achievement in mid-20th century puts Italy, Spain and Portugal in the bottom of 

the table comparing 18 European countries and the USA (where the trend for universal secondary 

school achievement arrived earlier than elsewhere, with undisputable positive consequences in that 

country’s economic development, see e.g. [5], [6], [7]). 

The situation in Portugal since the turn of the millennium is shown in Figure 1 with data 

from EUROSTAT for the several ISCED (International Standard Classification of Education) levels 

of education. The Portuguese Government document [8] includes further data, reinforcing the 

comparative weakness vis a vis the European Union – EU (21 member states or 22 after 2015, see 

page 49). 

Although trends for all levels of education deserve discussion, this communication 

concentrates on post-secondary education since the complexity of present-day technological 

societies implies the need for a growing percentage of population with higher education (in Portugal 

tertiary or higher education degrees are awarded in institutos politécnicos and universidades - 

polytechnical institutes and universities). 

As a reflex of the neglect of education during the long dictatorship, and of the efforts to 

improve the situation since 1974, a big difference between age groups is found. Data on population 

with tertiary education obtained in the Economic Co-operation and Development (OECD) databases 

is presented in Figure 2, as percentage in given age groups: 25-64-year-olds (Figure 2a) and 25-34-

year-olds (Figure 2b). 
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Fig. 1 - Portugal, educational attainment, population 15-64 years, Eurostat 

 

Figure 2a shows data for the age group 25-64 years, whereas data for the age group 25-34 

years is shown in Figure 2b, both including the average value for OECD member countries, and 

Lithuania as an example of a more recent EU member country. Figure 2b indicates that the younger 

generations in Portugal are fast catching up with the average performance of the OECD countries. 

Unless one is satisfied with the situation and let it progress until the older generations disappear, it 

is necessary to design policies concerning continuing, lifelong education, an aspect that has been so 

far neglected in Portugal, but carefully considered elsewhere e.g. the United Kingdom (UK) [9]. 

Statistics are nowadays easily accessible, and governments can be tempted to ‘work for the 

statistics’, meaning that not only the numbers of graduations are important, but also the quality of 

the education. At the tertiary level the role of accreditation and quality assessment is usually in the 

hands of independent bodies as A3ES (Agência de Avaliação e Acreditação do Ensino Superior) in 

the case of Portugal. In lower levels, the role of international exercises allowing for benchmarking, 

as the PISA (Programme for International Student Assessment) exercise of OECD, are of critical 

importance because they are based in objective outcomes. 
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Fig. 2a - Share of population (%) by educational attainment: tertiary education, 25-64 years. 

OECD 
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Fig. 2b - Share of population (%) by educational attainment: tertiary education, 25-34 years. 

OECD 

 

At Harvard and MIT (Massachusetts Institute of Technology) work has been developed 

concerning economic complexity, a designation that describes the capability of an economy to 

design, produce and market sophisticated products and services [10], [11], [12]. Economic 

complexity relates to the performance of countries and depends on the level of education of the 

country or region considered, which facilitates – or not – the innovation process. Innovation will be 

the theme of following paragraphs, but before a short reference to demographics will be made. 

 

Demographics. 
Demographic trends are an important feature of a country’s situation. In most places lives 

are becoming longer. Is the population growing or diminishing? how is the age pyramid changing? 

These matters are discussed in the media, e.g. [13], or financial institutions, [14], [15]. There are 

several sources of information on these trends, in particular the UN (United Nations) Department of 

Economic and Social Affairs in the site ‘World Population Prospects 2022’ [16]. While the world’s 

population is expected to stabilize at 10-11 billion in 2075, decreasing population is predicted for 

Europe, from 0.75 billion in 2025 to 0.59 billion in 2100. Worldwide, the group aged 85+ is 

growing particularly fast, and Bloom predicts it will be larger than half a billion towards 2100, [17]. 
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For Portugal, a decrease from the current 10.3 million to approximately 7 million in 2100 

is predicted by the UN [16], Figure 3, and similarly in other sources as [18]. The EU report 

‘Demographic and human capital scenarios for the 21st century - 2018 assessment for 201 

countries’ [19] shows three scenarios for the evolution of the population; starting from 10.2 million 

people in 2020 the medium scenario indicates 8.28 million in 2060, with a percentage of over 65+ 

of 22,8% in 2020 and 33.3% in 2060, showing the growing percentage of older people. The EU 

created an online tool for demographic data, currently with projections up to 2050, [20]. 

For a country as Portugal, policies promoting natality and economic development that 

encourages natives not to emigrate, are among the main tools to fight these demographic trends. 

Other tools are policies promoting healthy lives, and alleviation of labor shortages through 

facilitation of international immigration from regions with relatively large working-age populations 

immigration (particularly young and educated segments). Technological and institutional 

innovations are needed to facilitate coping with population aging, [17]. The Banco de Portugal 

(Bank of Portugal) studied the impact of demographics on GDP (gross domestic product), and 

shows that notwithstanding the decreasing population, the adverse impact on growth resulting from 

demographic change will coexist with a favorable impact arising from the higher qualification of 

the workforce, [21]. 

 

 
 

Fig. 3 – Portugal’s population. Source: UN, ‘World Population Prospects 2022’, [16] 

 

Skills. 

Skills are an essential aspect of human capital, critical for the success of companies and 

nations. Given the role of engineering and related fields in shaping the future, STEM - science, 

technology, engineering, and mathematics - is of critical relevance in present day technological 
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societies. In the EU, CEDEFOP (Centre Européen pour le Développement de la Formation 

Professionnelle - European Centre for the Development of Vocational Training) is a source of data 

on trends concerning skills and labour market [22]. While companies as Boeing express the desired 

attributes for their engineers, [23, 24], the US Department of Labor sponsors the O*NET Resource 

Center which makes available detailed description of requirements, skills, and knowledge pertinent 

to an extensive list of activities. Using mechanical engineering as an example, [25], lists of skills 

are given in Figure 4, and of work activities in Table 1, both including grades of importance 

attributed by O*NET according to its methodology [26]. The inclusion of Figure 4 and Table 1 

intends to highlight the importance of non-technical aspects in the professional life of engineers, a 

fact that should be considered when designing the curricula for their academic education. 

 

 

 
 

Fig. 4. Mechanical engineers’ skills. O*NET Resource Center. (partial) 
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Table 1 

Mechanical Engineers. Work activities. 

O*NET Resource Center, US Department of Labor. 

Work activity  

working with computers 89 

making decisions and solving problems 85 

communicating with supervisors, peers, or subordinates 82 

analyzing data or information 80 

getting information 79 

processing information 78 

monitoring processes, materials, or surroundings 72 

thinking creatively 71 

updating and using relevant knowledge 71 

drafting, laying out, and specifying technical devices, parts, and equipment 70 

documenting/recording information 69 

estimating the quantifiable characteristics of products, events, or information 67 

establishing and maintaining interpersonal relationships 66 

communicating with people outside the organization 65 

organizing, planning, and prioritizing work 59 

coordinating the work and activities of others 59 

judging the qualities of objects, services, or people 57 

providing consultation and advice to others 55 

inspecting equipment, structures, or materials 54 

training and teaching others 54 

identifying objects, actions, and events 53 

developing objectives and strategies 51 

evaluating information to determine compliance with standards 50 

scheduling work and activities 45 

interpreting the meaning of information for others 44 

monitoring and controlling resources 44 

developing and building teams 43 

coaching and developing others 43 

……… … 

 

Skills are an essential ingredient of the human capital, a most valuable intangible asset of 

any society. Human capital is a dynamic asset which can be enhanced through public policies, 

namely those promoting lifelong learning [9]. It is the object of attention of many large and small 

organizations e.g. the New Club of Paris [27]. Given the huge discrepancy on the level of 

educational attainment of the young and old segments of the Portuguese labour force, the brain 

drain effect, briefly addressed in the EU ‘A new skills agenda for Europe’ [28, 29] is a matter of 

concern. This leads to the emigration of the younger and better qualified, as engineers, nurses, etc., 

and reasons associated to salaries are touched upon in the next section of this communication. 

Schumpeter recognized the need for a constant flow of innovations to sustain a modern 

society - the mechanism of ‘creative destruction’ that keeps the economy going. Innovation implies 

positive, tangible change, as increased efficiency, improved social responses, creation of market 

opportunities etc., [30]. 

Creativity may be hampered by schooling, or is it promoted? Certainly, countries with 

highly educated citizenry tend to generate higher levels of innovation! Personal characteristics and 

circumstances determine the innovation and creativity potential of each one. Among these, 

willingness to take risks, trust in others, self-confidence and acceptance of eventual failures, 

capacity to focus on and get passionate about a subject, certainly play a role.  
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Education, economic performance, and migration 

Arts and humanities education are essential parts of the education, and their value is not 

disputed. While recognizing their irreplaceable role, STEM subjects give the means for scientific 

and technological progress and innovation, without which sooner or later society emaciates, as 

stated by Schumpeter in the ‘innovate or perish’ paradigm [31]. 

The contribution of education for the well-being of citizens includes positive impacts on 

health [32] [33]. Human capital is associated to educational attainment but also to the health of the 

population and consequent longer life expectancy; numeracy has a measurable impact on life 

expectancy [34] and underpins financial literacy [35].  

Hanushek and Woessmann [36] demonstrate that long-run economic growth of a nation is a 

function of the cognitive skills of the population, its ‘knowledge capital’, a conclusion equally 

applicable to developing and developed countries. This calls for an increasing access to tertiary 

education. OECD data for 2013 and 2019 shows that in Portugal 25-34 year-old adults with tertiary 

attainment earn 1.5 more than those with secondary education, [37]. 

Labour productivity is related to salaries. When discussing the percentage of population with 

tertiary education in Portugal reference was made to data on Lithuania, a more recent EU member 

country. Lithuania is again mentioned, now to illustrate recent trends in labour productivity. Figure 

5 shows data for labour productivity, expressed in PPP (purchasing power parity), for EU (average), 

for Portugal and for Lithuania. The difference in growth rate between the three data sets is 

noticeable. 

 

 
 

Fig. 5 – Labour productivity, PPP, ILO 

 

The specificities of the Portuguese economy include the difficulties in generating well paid 

jobs and fully benefitting from the dramatic improvement in educational attainment of the 

population in the recent decades. This is well suggested by Figure 6 with data on average monthly 

earnings of employees, from the International Labour Organization (ILO), on-line at ILOSTAT 

Explorer, concerning the Euro area EU member countries (except Cyprus). 
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Fig. 6 - Average monthly earnings of employees. 2020 US dollars. ILO 

 

Figure 7 shows recent data for the Euro area EU member countries (except Cyprus and 

Malta) on labour productivity expressed as GDP per hour worked.  
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Fig. 7 - GDP per hour worked. PPP. 2019. OECD 

 

A number of Portuguese job seekers only find occupations below their level of qualification: 

among the 25–34-year-olds, 15% of engineering graduates are in that situation, nevertheless a 

substantially lower figure than e.g. social sciences or services where it is of the order of 30% or 

50%, [38]. 

Data on income by educational attainment level is made available by EUROSTAT [39]. The 

situation for the 18-64-year-old with tertiary education is shown in Figure 8 where vertical axis unit 

is PPS (purchasing power standard)  (Purchasing power standard (PPS): 

https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Glossary:Purchasing_power_standard_(PPS)). Between 2010 and 2020 

Portugal and Greece show a negative trend, to be compared with the rather positive tendency of the 

other countries shown in the Figure. 
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Fig. 8 – Income by educational attainment level. Tertiary education. Purchasing power 

standard. EUROSTAT (EU-SILC survey) 

 

As mentioned before, a consequence of the difficulties in finding jobs consistent with their 

academic qualifications has driven many Portuguese to find work somewhere else, particularly 

within the EU, thus augmenting the traditional flow of emigrants with lower qualifications. Figure 9 

shows the estimated temporary and permanent emigration from Portugal, a total of nearly 1 million 

people from 2011 to 2020, [40]. 

 
Fig. 9. Portugal. Temporary and permanent emigration 2011-2020 
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So far reference was made to Portuguese emigrants. Portugal is traditionally a country of 

emigrants, but also of immigrants. Currently, foreigners residing in Portugal amount to 7% of the 

total population, with the largest communities coming from Brazil, United Kingdom, Cabo Verde, 

Italy, India, Romania, Ukraine, among others, [41]. The UNDP - United Nations Development 

Programme publishes periodically the ‘World Development Report’, where an attempt is made to 

characterize the level of development of a country, going far beyond the simple GDP 

measurements, [42]. In a nutshell, the Human Development Index (HDI) is a summary measure of 

average achievement in key dimensions of human development: a long and healthy life, being 

knowledgeable and have a decent standard of living. As noted in [40], the Portuguese GDP per 

capita and HDI are lower than those of the main destination countries for Portuguese emigration, 

and higher than those of the main countries of origin of most of the immigrants it has received in 

the last four decades. In terms of the labor market, the situation is similar: Portugal has an 

unemployment rate typically higher than that of the main countries of destination for emigration and 

lower than that observed in the main countries of origin of the immigrants it receives. The search 

for improved economic conditions just mentioned explains most of the immigrants received in 

Portugal, but certainly not all of them. UK permanent residents in Portugal were mentioned above; 

many of them are retirees whose motivation is essentially to benefit from the generally good 

weather, safety, and comparative peacefulness of the country.  

Figure 10 shows data from [43] highlighting the impact of the Euro debt crisis of 2010 in 

Portugal – translated here in an enormous increase of emigrants and decrease of immigrants, as a 

result of the conditions imposed to Portugal by the European Commission, European Central Bank 

and IMF (the ‘Troika’) during its intervention in 2011-2014. This period is shaded in Figure 10. 

  
 

Fig. 10. Portugal. Permanent emigration, immigration, net 
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As mentioned above, health is a relevant aspect of human capital. Using life expectancy at 

birth as a proxy for health, this is an aspect where the Portuguese situation is favourable as 

illustrated by Figure 11 with data from The World Bank. As a sideline, in Figure 11 the USA offers 

a contrasting trend, which may be related to the organization of health care in that country. The 

Portuguese good performance concerning this indicator is due to the public national health service 

created in Portugal in 1979; the performance displayed in the Figure must be valued taking into 

account the poor starting point – writing in the first decades of the XXth century, Sérgio mentioned 

inadequate nourishment and general poor health as a feature of the country [4], p.191.  

 
 

Fig. 11. Life expectancy at birth. The World Bank 

 

It is not only in health issues that the Portuguese indicators are now favourable. Also in the 

perspective of peace as a positive, achievable, and tangible measure of human well-being and 

progress, the international ranking of the Institute for Economics and Peace puts Portugal in the 4th 

position worldwide, just behind Iceland, New Zealand and Denmark [44]. 

 

Concluding remarks. 
The presentation aimed at relating the evolution of education in Portugal with the economic 

performance, showing that in present day’s technological societies the lack of a suitable percentage 

of the population with tertiary degrees negatively impacts the economic performance. The role of 

STEM disciplines in promoting a suitably educated labour force was underlined. The difficulties of 

the highly educated younger Portuguese generation in finding suitable jobs leads to the emigration 

of a part of the population which could otherwise have an important role in the growth of the 

country. The very favourable ranking of Portugal in life expectancy and in rankings concerning 
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peace should be valued. Adhesion to the UE had a positive impact in many aspects of Portugal; 

nevertheless, persistent difficulties in economic growth after the adhesion to the Euro currency 

show the need for further efforts on the Portuguese side, designing new policies to promote growth. 

However, belonging to the Euro area implies a lack of tools that could otherwise be deployed; this 

imposes that when designing its policies, the EU must take into consideration the needs of all. 
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Abstract. This paper aims to apply theatre arts techniques in the process of integrating refugee 

children and adolescents into the host society. The theatre workshops are intended both to optimise 

socio-emotional and communication skills, to develop creativity and to improve Romanian speaking 

skills, as well as to combat post-traumatic stress. The integration through theatre program included: 

discussions and workshops with the beneficiaries, using a working methodology that included theatre 

games (inspired by Augusto Boal, Viola Spolin), adapted to the specific needs and particularities of the 

group, aimed at supporting the refugees' quality of life. Also, at the level of working methodology, 

methods derived from improvisation theatre and playback theatre, art therapy activities were applied.(J. 

Salas, 1999, J. Fox, 2015) The final part of the project contained an exhibition of the participants' works, 

obtained as a result of the art therapy activities, during which an open theatre workshop was held. 

Keywords: integration, refugee, applied theatre, drama games, children, teenagers 

 

Introduction. The phenomenon of migration is sustained both by natural, economic and social 

factors and by political factors such as wars, invasions, inter-human conflicts, devastating phenomena, 

deportations of populations, forced colonisations etc. All these factors lead to complex processes of 

exodus, to consistent flows of traumatised migrant populations, whose lives are deeply affected. 

Restoring migrants' quality of life is a long-term, complex process that must be supported by the host 

countries (L. Subilia, 2015). Today, many non-governmental and humanitarian organisations are 

implementing integration programs increasingly focused on the needs of vulnerable groups, 

complementing assistance to refugee receiving countries.  

In the case of refugee children, they are subject to significant sources of stress due to war-related 

fears as well as their own experiences. Suffering is immense during direct exposure to conflict - the 

child witnesses violence, imprisonment and even the death of loved ones. Adaptation to the new 

context, to conditions in the host country takes time, as does access to education (A. Matei, L. Albu, 

2019). 

Education is a major protective factor for children and a measure of psychosocial intervention. 

Properly provided, education can provide participants with security and stability, thus contributing to 

increased feelings of normality, dignity and hope. Educational programmes, formal or non-formal, 

promote prosocial behaviour, shaping inclusive thinking and defending human rights. For refugee 

families, the loss of access to education for children is one of the biggest stressors. Schooling is often 

associated with childhood, fundamental to development, and is an opportunity to consolidate a better 

and more secure future (Save the children, HEART program). 

Government, humanitarian and development agencies in the field of education are studying the 

most effective models for the educational integration of refugees. Some programs, already proven, have 

a high success rate, while others are still in the research or implementation stage. The particular interest 

in this field is also due to the fact that the very educational requirements of the future are prone to 

continuous change (UNICEF, 2019; UNHCR, 2020).  

The benefits of art in humanitarian emergencies have already been proven by researchers as 

Buriel notices. These include: improving resilience, reducing stress (psychological adjustment), 

increasing learning capacity, stimulating creativity and expressiveness and regaining social-relational 

autonomy. Lately, a significant number of interdisciplinary research projects focus on the two-way links 

between art and prosperity (A. Buriel, 2020). 

Methods. The present research started from two major hypotheses. The first hypothesis: we 

assumed significant differences between the communication skills and social-emotional skills of refugee 
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children, measured after and before the drama workshops. The second hypothesis: we estimated that 

refugee children's parameters of creative potential might increase in complexity and relevance after 

drama workshops, especially in terms of creative fluency and flexibility (G. Neacşu, A. Liiceanu, 1993). 

In addition, the project also involved the forming of an interdisciplinary team of experts to use theatrical 

techniques in the integration process of refugee children and adolescents.  

The workshops were held in partnership with the International Organisation for Migration 

Romania (IOM) and were attended by 10 children, 5 girls and 5 boys, aged between 11 and 16 years 

old. They arrived with their families in Romania from Jordan in early January 2022. Given the 

pandemic context, they had two weeks of isolation at home, then they started the legal formalities to go 

through and shortly afterwards they enrolled for Romanian language and drama courses. 

The methods used were of two types, quantitative - questionnaire-based and qualitative - 

interview-based. The first method used, the questionnaire-based survey, applicable on a test-retest basis, 

before and after the drama workshops. The second included focus group interviews with children and 

interviews with other trainers. To all of these we added an evaluation activity with an art therapy focus.  

The questionnaire method is quantitative. However, in the present research it also had a 

qualitative valence, taking into account certain particularities of this method. One of those to which I 

refer is the one that mentions that the researcher tends to remain distant and objective in relation to the 

issue under investigation. The drama trainer interacts a lot with the group, is empathetic and remains as 

objective as possible in dealing with situations that may arise, but cannot position himself as distant. 

Combined with the small number of subjects, the questionnaire method was a method that supported 

and reinforced the results of the qualitative methodology. Through the questionnaire method it was 

possible to collect concrete data about the subjects. 

Results. The final part of the project consisted of an artistic Trinom: an exhibition of the 

children's work, obtained during art therapy activities, a performance and a short demonstration 

workshop in which all members of the public were invited to participate. Invitations to the event were 

accepted by both Romanians and Syrians. 

This initiative aimed to encourage intercultural dialogue mediated by artistic activities between 

the refugee community and the citizens of the host country. In this context, the whole activity was on 

the one hand an invitation to discover new cultures, and on the other hand a way to increase the 

awareness and empathy of the general public in refugee issues. 

The performance was built around a series of games they played during the drama workshop 

and was divided into sequences, each symbolising an aspect of their lives. It could be said that it was a 

living collage made up of moments representative of both cultures. The focus was on the creative 

process, the creative ideas that were coming from them and the willingness of each of them to be part of 

the performance. The show had a short duration of about 10 minutes and consisted of 9 tableaux. 

The research results showed an increase of self-esteem, self-confidence and trust in one's own 

strengths combined with a reduction of stress, anxiety, depression and increased well-being. In their 

interaction with others, adolescents showed a strong interest in building friendships with a small number 

of people, where five of the subjects declared that they would like to have only one or two close friends, 

followed by two who expressed a desire for long-term friendships. Two others want to make friends 

easily and one wants to be able to communicate easily what he wants. 

The limits that the young people admit that they have overcome by participating in theatre 

activities are: “Feeling of embarrassment. I used to be very shy, now I feel this boundary is very far 

back”; “now I have the courage to go out of the house alone. Before I was afraid of what people would 

say, if they would look at me strangely. I used to go out less often and only with my brother. Now I go 

out alone, I go to the park, I go by the bus, I meet people”; “I think shyness, anxiety and lack of self-

confidence”; “I have more confidence at home, I mean to tell when I don't like something. I still have to 

work on confidence outside my domestic space”; “before I was afraid of everything that was unknown 

to me. But now I find it easier, I have the courage to get out of the house and walk around. Before I 

didn't even want to meet new people. Now if I hear that a girl speaks my language, I go up to her”; “I 

used to be shy and afraid to try new things, now I have more courage”.  
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Most of the limits overcome are closely linked to the social environment and the confidence in 

their own strengths. The fear of building a new life from almost nothing is strongly felt by these young 

people. Consequently, as a general outcome it can be observed that the worries and concerns about the 

belief that they will not make it slightly diminished as a result of the integration through theatre 

program. It can be concluded that the hypotheses of the research have been mostly achieved and that an 

integration program through arts is impetuously necessary. 
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The concept of migration 

The phenomenon of migration is one of the most frequent problems in our country, it being 

very widespread in the last decades. Numerous sociological theories have addressed the migration 

phenomenon, which is why we can say that it appeared as a result of the social changes produced by 

post-communism by highlighting a new type of society causing negative effects both at the social 

and economic level. 

The concept of migration is defined in the Dictionary of Sociology as a "phenomenon that 

consists in the movement of crowds of people from one territorial area to another, followed by a 

change of residence and/or entering a form of activity in the area of arrival" (Zamfir C., Vlăsceanu 

L., 1993, p. 355), of course if we look at the phenomenon referring to a given population, from the 

perspective of the demographic changes that occur within a society. 

Migration is also defined as "a socio-demographic event that refers to the movement of a 

person - individually or within a group of people - outside the community of residence, during a 

given reference period, in order to change the stable domicile and /or the usual workplace" (Sandu 

D., 1984, p. 20). 

According to the definition above, migration represents a process, a factor that generates 

social mobility at the level of a country, being a way by which the individuals of a society produce 

significant social changes from an industrial or simply social point of view, they choose to - change 

their living environment and workplace in order to find alternatives that can generate support and 

financial satisfaction. 

Geographical studies on migration (in which the terms territorial mobility or geographic 

mobility are used) emphasize more on the actual territorial movement, either individually or in 

groups of several individuals, and on the changes produced in society following this movement. 

Social aspects such as from the point of view (professional, educational, cultural) are less taken into 

account, but not ignored. Understanding the act of migration requires the definition and clarification 

of some concepts derived from it, ie: emigration, immigration and remigration (Raboca and Surdu, 

1989, p. 86). 

We can also understand migration-type movement as crossing a border that delimits both 

administrative units and political units, thus classifying this movement as internal migration if the 

administrative limit is exceeded or external migration if politically delimited external borders or 

frontiers are crossed. Migration/non-migration comes from "the capacity of a movement, which 

entails a change in the way of living of the individual, to induce a displacement of the exercise of 

his activities in space". (Vlăsceanu L., 2011, p. 728). It is true that the territorial delimitation is a 

criterion for defining the phenomenon itself, but a more concise definition of migration is filled 

with more characteristics. 

First of all, migration largely depends on the purpose of movement, being a criterion that 

helps to identify the true reasons for movement, from one social space to another. There is a 

classification of migration according to different criteria and we identify as the first criterion "the 

period of time spent at the destination" thus making "the correlation between short-term and long-

term migration, with the categories of temporary migration, circular migration and permanent or 

definitive migration ” (Vlăsceanu L., 2011, p. 792). Travels longer than three months, but less than 

a year, being representative of short-term migration, and those that exceed the period of one year, 

being of the long-term migration type. By temporary migration, he means "limited movements in 

the destination country with the possibility of returning to the place of departure and possibly 



26 

moving to another one. Circulatory movement, moreover, occurs exclusively between the two, both 

in the country of origin and in the country of destination" (Vlăsceanu L., 2011, p. 792). 

The second criterion for defining the migration phenomenon consists in the purpose of 

movement, which creates a variety of types, depending on the reason for which the decision to 

migrate or emigrate is made, and as an example we can specify migration for work, migration for 

studies, economic migration or migration for tourist purposes. 

The freedom of the decision to emigrate refers to the way of acceptance of an individual by 

the destination state. Forced migration represents a type of migration related to this criterion, forced 

migration having "as associated categories such as refugees or political asylum seekers" (Vlăsceanu 

L., 2011, p. 792). 

Regarding the human capital of the migrant, migration can be classified according to the 

person's education or qualifications. It is the example of people with high professional 

qualifications, but poorly remunerated in their country of origin, being one of the reasons why they 

choose to go to a country developed from an economic and financial point of view. 

The criterion of the migrant's link with the place of arrival generates a return migration if the 

migrant was born in the respective country of destination or simply his ancestors come from the 

respective area. 

The last criterion analyzed in the paper regarding migration refers to the legality of the 

emigrant's movement in accordance with the laws and regulations of the country of destination. If 

"the movement is based on legal norms and provisions, we are talking about legal migration, 

otherwise it is about irregular or illegal migration" (Vlăsceanu L., 2011, p. 792). 

Migration therefore represents a process that can deeply affect social systems due to the 

multiple connections that are involved in this process: "migration being considered a total social 

phenomenon" (Sandu, 1996, p. 206), "dynamic and diverse" (Anghel , 2009, p. 13), the process 

being consecrated, especially through the economic, social, cultural effects, which affect the size 

and composition of the population, both in the country of origin and in the country of destination. 

 

Migration and social change 

Change is a constant element in social life. All societies around the world go through the 

process of social change, being a significant change in culture patterns and social structure, which is 

reflected in social behavior. The process of change, however, is always different and varies 

depending on the society and the conditions it entails. According to a sociological definition, culture 

represents "the set of patterns of thought, attitude and action that characterize a population or a 

society, including their materialization in things". (Mihăilescu I., 2000, p. 55) As we can 

understand, culture is for the members of a society something defining and normal that can only be 

discovered when the members of that culture come into contact with another. 

Given that this cultural identity varies due to the fact that there are many groups and 

societies, the way values are communicated and transmitted will depend very much on the 

understanding and connotations given to certain interactions, depending on the cultural model that 

the trial participants internalized. In clear terms, what could be understood as positive for one 

culture, is negative for another, hence cultural confusions and misunderstandings. 

Some societies change slowly, such as small tribes in different areas of the world; others, 

such as the United States, change more rapidly, thanks to an intense and continuous development 

process. Societies change in different directions depending on different factors such as environment, 

climatic conditions, external influences. For example, some social changes are planned, organized 

and anticipated, when governments regulate or deregulate industries; others are unplanned, as when 

a country's war loss leads to changes in its leadership structure. 

The process of social change has as factors, causes both internal (social movements, 

ideologies, inventions, changes in the size and structure of the population) and external (conflicts, 

diffusion, acculturation, emigration, or changes in the environment). 

The physical environment influences the structure of society by providing the living 

conditions of individuals, On the other hand, the population can influence social change in terms of 
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its changes in size or structure. Changes in the structure can determine the transformation of social 

relations and public policies. 

Conflict is one of the most important causes of social change, insofar as conflicts occur at all 

social levels (between individuals, groups, values, traditions, property, competitiveness, prestige, 

experience). The conflict is to the same extent an imminent and unstoppable factor that can reappear 

regardless of the social change already established. 

Social movement can be defined as "a collective action of protest and contestation that aims 

to impose changes - variable in importance - in the social and/or political structure, frequently - but 

not exclusively - resorting to non-institutionalized means" (Chazel, 1997, p. 305). Studies dedicated 

to social movements have focused on two aspects considered critical for their understanding: the 

conditions of their emergence and their way of organization. 

The sociological perspective highlights the fact that the definition of migration is based on 

economic, social and cultural arguments. From a sociological perspective, migration is defined as a 

"physical movement of people within social systems and between them. This displacement has a 

great influence on the social composition of the population, changing racial, ethnic and class 

relations, being at the same time an important source of numerical growth of the urban population" 

(Johnson A.G., 2007, pp. 215-216) . 

We started from the premise that migration implies both a physical, territorial movement of 

individuals and a social movement, based on new interactions, the discovery of new cultures and 

implicitly of new social systems and values that can equally contribute to the creation of new ones. 

First of all, the main way of cultural change and the main process through which the migrant 

goes is represented by the so-called acculturation. Acculturation is defined by Rufus Boboye Fatuyi 

as a modification of several societies as a result of contact with other cultures. Cultural interactions 

are the introduction or communication of ideas, information, techniques or technologies by one 

group to another group. Acculturation processes have multiple forms, different durations and 

unexpected ends. Looking from another perspective, the migration phenomenon and the impact that 

members of one cultural group have when they interact with another is very strong due to cultural 

diversity and the different connotations they give to certain actions or attitudes. First of all, we are 

talking about a cultural shock that individuals go through at the moment of interaction. 

Culture shock is that feeling of surprise and disorientation that occurs when people come 

into contact with cultural practices totally different from their own "that emotional and cultural 

experience that occurs to the one placed, accidentally or due to specific activities, outside the socio- 

initially cultural, feels a strong state of discomfort and existential stress" (Cucoş C., 2000, p. 131). 

On the other hand, "the modes of interaction can also be made difficult by the migrant with a strong 

ethnocentric attitude. Ethnocentrism in the present context being defined by the attitude of 

superiority towards the new culture or the new environment of interaction" (Cucoş C., 2000, p. 

131). 

 

Current context 

During the 2020-2021 COVID-19 crisis, the stock of international migrants decreased. The 

crisis in Ukraine has reversed this trend. Including refugees from Ukraine, the stock of international 

migrants and refugees is likely to reach around 286 million in 2022. 

The crisis in Ukraine will affect global migration governance for years to come. By the end 

of April 2022, according to UNHCR, 5.5 million Ukrainians left for Poland and other countries. An 

even greater number of people had been internally displaced. The rapid pace and scale of Ukrainian 

displacement has shifted the focus of global politics away from other developing regions and 

peoples affected by fragility, conflict and violence. It has also shifted the focus of policy makers 

from addressing economic migration to addressing the needs of refugees. This change is likely to 

affect the proceedings and outcomes of the upcoming International Migration Review Forum. 

The crisis in Ukraine has further strengthened the case for the creation of a concessional 

migration financing mechanism to support both destination communities facing large inflows of 

migrants and origin communities facing return migration during the COVID-19 crisis. As the long-
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term and short-term consequences of this crisis begin to unfold, it is increasingly clear that 

supporting host communities is the need of the hour. 

The war in Ukraine has also affected international payment systems, with important 

implications for cross-border remittance flows from Russia to Central Asian countries that are 

heavily dependent on remittance flows from Russia. Russia's exclusion from the SWIFT payment 

system has added a national security dimension to international payment systems, which may 

become multipolar in the future. A continuation of different payment systems or even further 

diversification/fragmentation is likely to slow down progress in promoting the interoperability of 

payment systems and reducing remittance fees (SDG indicator 10.c.1). 

Lowering remittance taxes by even 2 percentage points could translate into $12 billion in 

annual savings for international migrants from LMICs. The application of risk-based, proportionate 

and simplified AML/CFT procedures for small remittance transactions, as well as Customer Due 

Diligence (CDD) and CSB/CFT compliance processes could contribute to reducing remittance costs 

and mobilizing investments from the diaspora. 

Global goodwill towards refugees and migrants from Ukraine opens an opportunity to 

develop and substantiate programs to facilitate their access to jobs and social services in host 

countries. The COVID-19 pandemic and the Ukraine crisis have further highlighted the need for 

frequent and timely data. In April, the World Bank, under the auspices of KNOMAD and in 

collaboration with countries where remittances provide a financial lifeline, launched an 

International Working Group to Improve Data on Remittance Flows. This initiative supports the 

first objective of the Global Compact on Migration. 

 

Conclusions 
The phenomenon of migration is complex. The data presented are quite brief, the 

phenomenon itself being too large for an approach at this level. For its understanding, it is necessary 

to carry out further research projects at the international level, but these projects are unlikely to 

succeed in capturing the phenomenon of illegal immigration (possibly the negative effects can be 

seen up to a certain level and indirect data obtained), to capture more well the real causes of the 

phenomenon. To control the phenomenon, the causes must be well known, otherwise we will try to 

treat only the effect. Poor knowledge of the phenomenon and the motivation leads to the 

establishment of policies that do not lead to the expected results. 

The main world employment centers are Western Europe, oil exporting countries in Asia, 

North America, Australia. Migration rates seem to have increased considerably in recent years. In 

2006 there were approximately 191 million international migrants worldwide, an increase of 25 

million compared to 2000, while in 1960 there were apparently only approximately 76 million. In 

percentage terms, if in 1960 it was about 2.5%, in 2006 the percentage increased to 5%. At the end 

of 2007, a Statistical Yearbook on migration was published in Rome, from which it appears that at 

the beginning of 2006, there were approximately 28 million immigrants in the EU (5.6% of the total 

population), of which 2/3 were non-EU . Practically, the EU area attracted the labor force from 

Russia, Turkey, other non-EU countries, 22% from Africa, 16% from Asia, 15% from America. By 

country, the first place in attracting migrants within the EU was occupied by Germany, the second 

place - according to the World Bank - is France (in other studies Italy and Spain appear), in third 

place Great Britain, only then other countries. The location of immigrants depends on the 

geographical proximity to the countries of origin (for example, in the Venice area Albanians and 

citizens of the former Yugoslavia predominate, while in Liguria, 20% of immigrants are Ecuadorian 

citizens as a consequence of the region's developed relations with Latin America). 

In recent years, Romanian students followed the example of Western students and began to 

participate in increasing numbers in programs such as Work and Travel that allow them to study, 

travel and work abroad. Most of those who live such an experience describe it as opening new 

horizons and above all a life lesson. 
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Migration is a phenomenon that we find in all peoples. Migration will continue as long as 

there are differences in well-being and development in different parts of the world, making it one of 

the most influential demographic factors in the world.  Migration, be it voluntary or involuntary, is 

an important part of global existence. The phenomenon of migration can be considered a 

consequence of globalisation producing a number of effects.  In addition to the effects it has on the 

economy, politics, education, the family, migration also has an impact on religion.  The main reason 

why people leave their native places and migrate are economic in nature, which is why they choose 

to migrate to countries where they are better paid.  Analyzing the situation more closely we can see 

that in countries where wars started on religious grounds, people chose to migrate in order to 

preserve their tradition and religion.  Migration is not just a historical phenomenon, it has 

consequences for all the religions of the world.  [1, pp. 850-853] 

Migration has been studied historically, socially, politically, economically, legislatively, 

anthropologically, psychologically, but until a few years ago it has not been studied from a religious 

point of view. Studying migration from a religious point of view was necessary, as migrants also 

face religious problems, in addition to those related to language, politics, culture.  

Migration is a social process that continues to profoundly affect society today, and millions 

of citizens have personally experienced this phenomenon. It is becoming increasingly clear that 

humanity has entered a new era of migration. The phenomenon of migration totally affects society.  

The phenomenon of migration has been described in the Bible since the 70s of Christianity, 

where we notice that Christian missionaries went to the Jewish diaspora for the sermon.  This is 

because they wanted to share the new religion. Of course, the Apostles of Christ can also be 

considered migratory because after the Descent of the Holy Spirit they went to different corners of 

the world for preaching (Apostle Peter preached in Asia, Pontus, Cappadocia reaching as far as 

Rome; Matthew preached in parts of Ethiopia; Andrew preached on the shores of the Black Sea, 

etc.).  

Nowadays very few of those who seriously study the moral or cultural-historical problems 

faced by our society are thinking of proposing and accepting as solutions the perceptions of 

historical Christianity. And yet, a few of them claim to be Christians, to be religious, although what 

they do is at odds with what they say they believe. This dualism is possible because we have come 

to believe that reality divides into compartments. In a behavior, the cultural-political life unfolds as 

if it were a secular-scientific approach. In the other compartment we keep our religion. We act as if 

religion is a personal, psychological problem, a subjective problem. It is rarely the case that spiritual 

truth is presented as part of everyday life, or as a solution to what we call secular, political or moral 

problems. Less and less historical-Christian teaching is presented as sacramental truth that 

transcends all other purported truths and that urges us to regard the whole life as something sacred, 

beautiful and meaningful. 

Modern life is therefore fractured into spiritual and secular spheres. Sometimes we go so far 

as to completely formalize this curious and arbitrary division of reality. For example, it has become 

a fact of modern academic "faith" to recognize that historical religious Christian truth has little or 

nothing to offer to people in a pluralistic and democratic society. Indeed, in our pluralistic society 

we claim that morality is largely a matter of personal choice and that freedom (including freedom 

from moral or religious tradition) is beneficial and desirable. Spirituality has also largely been 
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privatized and has been banished from the public forum to the point where it now seems normal for 

us to pretend spiritually and at the same time to live by exclusively materialistic-hedonistic rules. 
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Abstract: International migration is not an unknown concept and has been studied since 

ancient times. Even the origin and creation of today's Bulgaria, more than 1300 years ago, is 

connected with migration and resettlement. In 681, the resettlement or migration of the proto-

Bulgarians from Volga Bulgaria to the borders of our present-day country and mixing with the local 

Slavic tribes led to the creation of the state of Bulgaria. Over the centuries to the present day, 

international migration has developed, and in the last 150 years it has been triggered and carried out 

primarily as a result of military actions or economic reasons. There was an increase in migration 

after 1870. and the wars of liberation from Turkish slavery, after the Balkans and the First World 

War, and after the Second World War. The situation is similar in recent years, when many civilians 

seek salvation in other countries, after local hostilities or change of political regimes in Afghanistan, 

Libya, Iran, Iraq, Syria, and the shameful invasion of Ukraine from the spring of 2022. . 

No less migration flows occur for economic and political reasons, when many people from 

less developed economies seek their "luck" in developed economic countries. A very pronounced 

migration process was observed after the collapse of the socialist bloc in 1990, when many people 

from the former socialist countries moved to the countries of Western Europe and the USA. A 

particular intensification of the migration process has been observed in the last few years, after the 

short-sighted "invitation" of the former Chancellor of Germany, A. Merkel, to migrants from 

Afghanistan and the Near East. It is short-sighted because the flow of emigrants to the countries of 

Western Europe has become uncontrollable and entails a lot of financial costs for every country 

they pass through for camps, subsistence, etc. and it is impossible for everyone to make ends meet, 

as well as to find a worthwhile job. Another issue is the human potential of migrants, such as 

education, specialization, opportunities for realization, etc. Because even Germany with its 

developed economy will hardly manage to support thousands or millions of migrants, most of them 

unemployed and waiting for state aid. 

It is no coincidence that it is about personnel management, both at the macro level and at the 

micro level in individual enterprises. Personnel management at the macro level is the duty of the 

state with legislative initiatives, creation of new jobs, developed infrastructure, etc. At the micro 

level, the onus is on the owners and managers to manage staff. 

Control. Generally, the goals are common to most organizations such as: sustainable growth 

and stable successes, providing reliable reports to stakeholders, hiring and retaining motivated and 

competent employees, achieving and maintaining a positive reputation in business environments 

and among user communities, complying with laws and regulations. 

A means of supporting the organization's efforts to achieve its goals is internal control with 

its five components / elements / - control environment, - risk assessment, - control activities, 

- information and communication and monitoring activities. 

These components of internal control are relevant to the overall organization and to 

individual levels and divisions, or individual operating units, functions or other structural elements 

thereof. /"COSO"-integrated framework-model for internal control -2013-www.minfin.bg./ 

The control environment is the basic element for the development of all other elements of 

internal control. The control environment defines the fundamental values in the organization and 
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influences the attitude of employees towards internal control. It provides discipline and structured 

control in the organization. 

The control environment includes: 

- the personal integrity and professional ethics of the head and employees of the 

organization; 

- management philosophy/approach/ and work style; 

- the organizational structure ensuring separation of responsibilities, hierarchy and clear 

rules, rights, obligations and reporting levels; 

- human resource management policies and practices; 

- the competence of the staff. 

Human resource policies and related practices cover selection, placement, training, 

appraisal, promotion and compensation. 

Policies should ensure: a transparent procedure for the selection and appointment of 

employees; appropriate criteria and requirements for qualifications and professional experience in 

the selection and appointment of employees; a system for training and qualification of employees 

for expected performance of tasks; an evaluation system to promote the professional development 

of employees; employee incentive systems to increase performance quality; employee rotation 

system; sanctioning system in case of violations of the established rules. 

Personnel competence is a set of knowledge, skills and abilities to perform the duties arising 

from the goals of the organization and the specific position held. It is the responsibility of the head 

of the organization to assess the required level of competence of employees, as well as to ensure 

appropriate policies and practices related to selection, training, periodic attestations, advancement in 

the hierarchy, etc. / Iliev Pl. - Internal control and audit - 2019/ 

While there are different types of audits, such as financial audits, IT audits, compliance 

audits, etc., when we talk about a personal audit, we should not take it as an audit aimed 

"personally" at something personal or specific, but only as an audit of staff in an organization. 

A personnel audit or HR audit is an in-depth analysis of the function - policies, procedures, 

processes, documentation and systems. It must identify its strengths and weaknesses by carrying out 

an independent, objective and systematic assessment of its activities and benefits and propose ways 

and measures to improve its performance where necessary. Audit is a detailed and comprehensive 

process, system of processes, methodology, objectives; part of internal control in the organization 

and risk management, of the overall strategic management of the company to achieve its business 

goals./Panova M. – PHRi, CHRM-CP-Audit of ČR-S.-2013/ 

Audit. The human resources audit is a systematic process through which a competent person 

collects, analyzes, compares information and, according to pre-established criteria, provides the 

interested parties with an independent assessment of the state of the human resources management 

activity. This type of audit is a non-financial audit. In practice, it is applied independently and/or as 

part of the activity of the financial audit and/or the quality audit. 

The most commonly used key indicators in HR audits are: turnover, investment in training, 

new hire rate, length of time to fill a vacancy, back-up staff left before a key position is filled, 

average salary vs. average of wages for the branch./ Peycheva M. - Key indicators in the audit of 

the ČR-sp. Audit No. 5/2014/ 

The management of human resources is part of the overall management system of the 

organization, and therefore the system for their audit is studied as a constituent element of the 

system In the process of the research, basic processes related to the management of the quality of 

human resources and the possibility of its maintenance and constant improvement are analyzed. 

Knowledge of the essence of the human resources audit is perceived as a condition for 

permanent monitoring and timely detection of deviations and inconsistencies occurring in them, 

with a view to their timely elimination. 

In principle, the audit in the management of human resources is carried out in three 

directions: 

- regarding the staff structure; 
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- regarding the qualification and competences of the personnel; 

- regarding the motivation of the staff to increase their knowledge and qualifications. 

Through the audit of the personnel structure, the conformity between: 

- the policies of the management of the organization to restructure the staff with its mission 

and changes in the needs of the market; 

- correspondence between the organizational structure of the personnel and functions 

performed in the organization; 

- correspondence between the number of personnel and the volume of work to be performed. 

The main characteristic of the audit in the management of human resources is its uniqueness, 

permanence and the wide variety of audit actions, which are subordinated both to the logic of the 

management and production process, and to the requirements, goals and principles of the audit, i.e. 

the standard audit process, which follows the specifics of management and is transformed and 

enriched according to the specifics of human resources management. 

Auditing in human resources management is a specific process, due to the specificity and 

uniqueness of the audit object. Structurally, it is divided into specific procedures and related 

activities, which are subject to coordination and management. 

In short, HR auditing involves identifying problems and finding solutions before problems 

become too serious and intractable. Human resources audit is a way of identifying the risks in the 

area as well as the activities that the organization does well and how some of its policies and actions 

can be changed for the better, how to be made more efficient or how making them cost less money 

to implement. 

Conclusion. Human resource management practices should be able to increase value for 

investors - the company's owners. They monitor financial parameters, cash flows, margins and 

profitability per share, but they also want to see what the "quality of earnings" is. 

Among the most valued intangible assets are talent (human capital, intellectual capital), 

speed to market, ability to innovate, quality of products, common goals of staff and leadership. The 

more investors trust these intangibles, the more in their minds the value of the company's cash flows 

increases. 

To effect change in personnel management, the focus of management should change from 

actions to capabilities. Emphasizes management practices in recruitment, selection, training, 

compensation, communications and teamwork. Staff capabilities are the result of these actions and 

are a key element of what the company does well. These abilities shape the identity or the so-called. 

The company's DNA. 

A personnel audit focused on capability building will force changes in the image and role of 

human resource management departments in companies. It is possible that some staff, rather than 

being 'personnel' or 'cadres', act for example as facilitators who will manage change processes for 

teams and whole organisations. These are new roles that will be required for HR professionals to 

forget the past and focus on the future. 

Either way, the driver or the person responsible for the HR audit is the owners or senior 

managers. They are responsible for using the results of HR audits to build capabilities and 

implement strategies. Managers and leaders with bold new plans and vision who pay due attention 

to HR audits will build self-confidence, not cynicism and mistrust caused mostly by unacceptable or 

improper appointments and toleration of "our people," "party like-minded people" etc. at the 

expense of capable, knowledgeable personnel, but inconvenient to someone for one thing or 

another. 
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Abstract. The probability of an association between irregular immigration and terrorism has 

been a concern for US authorities for more than half a century. The argument of the vulnerability to 

the entry of terrorists into the country has been used to justify the increase in the budget allocated to 

protect the southwestern border of the United States. This paper, based in interviews with 141 

Mexican migrant smugglers, examines if there are any ties between Mexican migrant smugglers and 

international terrorists and what is the nature of these ties. Data from this investigation indicates that 

it is unlikely that alliances between Mexican migrant smugglers and foreign terrorist could be 

established so that members of terrorists’ organizations could enter the United States. The control 

exercised by Mexican drug cartels over much of the territory constitutes an obstacle and not an 

opportunity for international terrorists to enter the United States through Mexico. 

Keywords: Terrorism, human smuggling, international migration, Mexico, United States 

 

Introduction 
Fears about open borders and terrorist infiltration at the U.S. Southwest Border has been a 

growing concern of policy-makers in the United States since the end of the Cold War 

(McAlexander, 2020: 181; Bensman, 2018). The expansion of transnational organized crime has 

been described as a threat to national security as its activities extend from migrant smuggling to 

terrorism. In a book published in 1997 U.S. Senator John Kerry pointed out that after the end of the 

Cold War and the fall of the Soviet Union the world was facing a monolithic global threat of more 

serious, uncertain, and challenging nature: transnational organized crime (Kerry, 1997: 20). To 

combat this threat, on November 15th, 2000, was signed in Palermo the United Nations Convention 

against transnational organized crime and the Protocols against the smuggling of migrants and 

trafficking in persons, to increase communication and cooperation between national authorities. The 

preamble of the Convention against organized crime emphasizes the presence of terrorists and 

migrant smugglers, who take advantage of open borders, free trade, and technology, to harm 

society. Also, the preamble to the Protocol against the smuggling of migrants expressed deep 

concern about the involvement of organized crime in migrant smuggling and other criminal 

activities (Andrade Rubio, 2016; Izcara Palacios, 2021a). 

Human smuggling and terrorism are seen as two related activities because the first funds the 

last and facilitates the clandestine transportation of terrorists (Perrin, 2013: 142). Accordingly, it is 

believed that both activities should be combated with the same instruments. This idea is anchored in 

the following axiom: transnational criminal organizations are becoming more powerful and 

diversified and cover a wide branch of activities that expand from international migration to 

terrorism. However, the empirical evidence supporting this thesis is weak and based on isolated 

cases. For example, two months before the September 11th attacks, a CIA report warned of the 

possible relationship between migrant smugglers and terrorist groups like Hamas, Hezbollah, and 

the Egyptian Islamic Jihad (9/11 Commission, 2004: 61). Likewise, investigations of the Madrid 

attacks on March 11th 2004, revealed that the affiliated group Al Qaeda linked to these attacks had 

operated a network of migrant smuggling and falsification of documents (Kyle and Koslowsky, 

2011: 12; Perrin, 2013: 143). However, empirical studies on migrant smuggling tend to emphasize 
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that this activity is not terrorism-related (Achilli & Tinti, 2022; Izcara Palacios, 2021b; Andrade 

Rubio et al., 2022). 

The hypothesis of the relationship between international migration and terrorism has led to a 

fortification and militarization of the borders (Izcara Palacios, 2021c & 2022a). The number of 

agents installed on the borders to prevent the entry of terrorists and weapons of mass destruction has 

increased dramatically and thousands of kilometers of walls have been built. This article, based on 

qualitative interviews with 144 Mexican migrant smugglers aims to examine the links between 

terrorism and international migration. We first examine the literature on the relationship between 

international migration and terrorism, and then go on to describe the methodology and scrutinize 

respondents’ arguments about the association between international migration and terrorism. 

  

International migration into the United States and terrorism: The empirical evidence. 

Immigration into the United States is a highly politicized issue, especially among the 

extreme right wing. The possible association between international migration and terrorism has 

been a concern for US authorities from the mid-1950s (Spener, 2009: 104; Correa Cabrera, 2012: 

209). Accordingly, the apprehension of irregular immigrants is seen as a necessary strategy for 

defending national security (Andrade Rubio, 2021; Andrade Rubio & Izcara Palacios, 2019a).  

Mexican migrant smugglers are seen as a risk to US national security by its possible ties to 

terrorist organizations (9/11 Commission, 2004: 61; House Committee on Homeland Security, 

2006: 28; General Accounting Office, 2010; UNODC, 2011: 10; Kerry, 1997: 20). Immigration 

appears linked to terrorism not because migrants are terrorist, but because the major terrorist attacks 

in North America and Western Europe have been perpetrated by migrants (Leiken, 2004: 6). 

Likewise, migrant smuggling is referred to as a potential source of funding for terrorist 

organizations (Van liempt & Sersli, 2013: 1032; Kerry, 1997: 144). 

The hypothesis of the links between international migration and terrorism underlines that 

migrant smuggling is operated by transnational organized crime (Andrade Rubio & Izcara Palacios, 

2019b; Izcara Palacios, 2022b). Accordingly, criminal organizations generate economies of scale 

integrating different illicit activities (Sheinis, 2012: 75; Cornell, 2009: 48). By contrast, the 

hypothesis of the lack of connections between international migration and terrorism points out that 

migrant smuggling is not operated by organized crime (Spener, 2009-2011; Sanchez, 2016). 

According to Zhang (2007: 132) migrant smugglers and terrorist have opposed agendas; therefore, 

it is unlikely that they could collaborate. Migrant smugglers seek a profit without drawing attention, 

while terrorist organizations pursue political objectives and seek to publicize their acts (Zhang, 

2007: 134, Andreas, 2015: 786). 

Some academic work based on secondary sources (official reports and unpublished police 

reports) and talks with experts from the departments of Justice and police, conclude that terrorist 

groups are involved in migrant smuggling (Cornell, 2009: 48; Shelley, 2010: 70; Sheinis, 2012: 73; 

Perrin, 2013: 142). However, official reports point at "possible ties" (9/11 Commission, 2004: 61) 

not at demonstrated connections between migrant smuggling and terrorism. The existence of reports 

pointing to the participation of the Mara Salvatrucha (MS-13) in international migration and the 

association of people in this organization with members of Al-Qaeda (Cornell, 2009: 50), indicating 

that Hezbollah and the Mexican drug cartels have had contacts to exchange information (Sheinis, 

2012: 72; Shelley, 2010: 72), or the existence of networks which transport migrants from the 

Middle East (9/11 Commission, 2004: 67; Zhang, 2007: 130 ) emphasize the hypothesis of the 

connection between terrorism and international migration. However, there is not empirical evidence 

that associates international migration with terrorism (Zhang, 2007: 135; Rosenblum et al., 2013: 

26). 

On the contrary, studies which do not derive their conclusions from official documents, but 

from primary sources, describe official reports as doubtful (Spener, 2011: 162). These studies 

describe migrant smugglers as ordinary people who make a living by helping migrants to reach the 

United States (Zhang et al., 2018; Campana & Gelsthorpe, 2021; Andrade Rubio et al., 2022).  
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Methodology. 

Due to the nature of this study, a qualitative methodology was used. The technique used to 

collect discursive data was the in-depth interview. Contact with interviewees was made via social 

networks and snowballing at different locations in seven Mexican states: Tamaulipas, Nuevo León, 

San Luis Potosí, Veracruz, Mexico City, the State of Mexico, and Chiapas. 

A total of 141 Mexican migrant smugglers ranging from 21 to 48 years were interviewed. 

All had considerable experience in the business of migrant smuggling, ranging from 4 to 21 years. 

Respondents had 0–17 years of schooling, and the age at which they started working in the business 

of migrant smuggling ranged from 15 to 45 years old (see table 1). On the other hand, interviewees 

operated mainly in Texas, California, and Florida (see table 2). 

  

Table 1. Characteristics of the interviewees 

  Average Min. Max. 

Age 36.9 21 48 

Years involved in coyotaje (migrant smuggling). 9.6 4 21 

Education (years of schooling) 5.6 0 17 

Age when started working as smugglers 27.4 15 45 

Source: Compiled by the authors from data recorded in the interviews. 

  

Table 2. States in the US where interviewees smuggled international migrants 

 n % 

Texas 87 61.7 

California 14 9.9 

Florida 14 9.9 

Luisiana 7 5.0 

Virginia 7 5.0 

North Carolina  6 4.3 

South Carolina  5 3.5 

Arizona 4 2.8 

Oklahoma 4 2.8 

Colorado 3 2.1 

New Mexico 3 2.1 

Missouri 2 1.4 

Oregon 2 1.4 

Georgia 1 0.7 

Idaho 1 0.7 

Iowa 1 0.7 

Kansas 1 0.7 

New Orleans 1 0.7 

New York 1 0.7 

Total 141 100.0 

Source: Compiled by the authors from data recorded in the interviews. 

Percentages sum up more than 100 because some interviewees transported migrants to several states 

in the US. 

 

All study procedures received approval from the Ethics Committee of Tamaulipas 

University research group "Migration, development and human rights" (Universidad Autonoma de 

Tamaulipas, 2009). Informed oral consent was obtained from the respondents, and participants were 

provided with verbal information about the study purpose. In order not to influence their consent, 

interviewees did not receive financial incentives. Interviewees were informed about the voluntary 

nature of their participation in the study and were told that the information they shared would be 
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handled confidentially and processed anonymously. To ensure the anonymous and confidential 

nature of the data collected each respondent was assigned a code.  

 

Respondents’ narratives whether they have smuggled or seen terrorists being 

smuggled.  
  

The association between migrant smuggling and terrorism was made explicit for the first 

time in the Directive 22 of National Security, signed on December 16, 2002. In 2004 was created 

The Center of Trafficking and Migrant Smuggling to study the links between migrant smuggling 

and terrorism (General Accounting Office, 2010: 12), and in 2005 was created a working group to 

study the links between migrant smuggling and the financing of terrorist activities (Rizer & Glaser, 

2011: 70). In 2006 a National Counterterrorism Center intelligence report expressed that terrorist 

could try to enter the U.S. clandestinely (Bensman, 2018), and on June 24, 2016, Jeh Johnson, the 

Secretary of the Department of Homeland Security, sent a three-page memorandum to 10 top law 

enforcement chiefs responsible for border security about the terrorism threat at the nation’s land 

borders (Bensman, 2018). However, there are no data supporting the thesis that through the border 

between Mexico and the United States have been introduced weapons of mass destruction, or have 

entered terrorists (Rosenblum et al., 2013: 26; Izcara Palacios, 2017). 

Respondents had been involved in the business of migrant smuggling for 9.6 years on 

average (see table 1). However, they had a lack of knowledge about terrorists crossing the US 

southwestern border. None of the interviewees pointed out that Mexican migrant smuggling 

networks transported terrorists. None of them said to have helped terrorists enter the US. Also, none 

of them had witnessed the crossing of terrorists to the US. Finally, none of them had heard about 

migrant smuggling networks transporting terrorists to the United States (see table 3).  

  

Table 3. Participation of the interviewees in the irregular crossing of terrorists across the US 

southwestern border 

  Yes No 

Respondents said that they helped terrorists crossing the border between Mexico and 

the US 

0 141 

Respondents pointed out that they had witnessed terrorists crossing the border 

between Mexico and the US 

0 141 

Respondents affirmed that they had heard some rumors about migrant smuggling 

networks crossing the border between Mexico and the US 

0 140 

Source: Compiled by the authors from data recorded in the interviews. 

  

Interviewees’ lines of argumentation about foreign terrorist crossings through the US 

southwestern border.  

  

Interviewees’ responses to the question if they thought feasible that across the US 

southwestern border could be smuggled terrorists, emphasized their lack of knowledge about this 

topic. Respondents used three lines of argumentation to describe the relationship between 

smuggling of migrants and terrorism: 

i. / 39.7 % of the interviewees did not believe that terrorists were smuggled to the United 

States through the Mexican border because they had never seen or heard of Mexican coyotes 

carrying terrorists.  

II. / 50.4 % of the interviewees thought that terrorists could enter the United States through 

the southwestern border because it was very porous.  

III. / 9.9 % of the interviewees claimed that terrorists could enter the United States by 

making use of channels and strategies different from those used by labor migrants (see table 4). 
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Table 4. Interviewees arguments about the links between terrorism and international 

migration 

Argument. n % 

 

 

They think that 

terrorists are not 

smuggled in the 

US. 

 

They had never witnessed the crossing of terrorists.  32 22.7 

They didn't have an extensive knowledge of the border. 16 11.3 

US Government blames Mexico for all their problems 3 2.1 

Terrorists can’t cross through territories controlled by the drug 

cartels. 

5 

3.5 

Simple networks 39 27.6 

Complex networks 17 12.1 

Total 56 39.7 

 

 

They believe 

that terrorists 

could be 

smuggled in the 

US. 

If illegal immigrants can pass also can terrorists. 50 35.5 

If weapons and drugs are smuggled also terrorists can be 

smuggled. 

7 

5.0 

Mexican coyotes are unaware of the intentions of their clients. 11 7.8 

Terrorists can enter the US because of corruption. 3 2.1 

Simple networks 37 26.3 

Complex networks 34 24.1 

Total 71 50.4 

They say that 

terrorists enter 

the US through 

other channels 

Terrorists cross by airports. 11 7.8 

Terrorists pass through the border customs. 3 2.1 

Simple networks 4 2.8 

Complex networks 10 7.1 

Total 14 9.9 

Source: Compiled by the authors from data recorded in the interviews. 

 

Interviewees’ lines of argumentation against the thesis of the smuggling of terrorists 

across the border between Mexico and the United States. 

 

Near 40 % of respondents believed that through the border between Mexico and the United 

States terrorists could not cross (see table 4). 22.7 % of the respondents did not believe that 

terrorists could enter the United States across the southwestern border because during his long 

experience as migrant smugglers they had never witnessed the passage or detention of terrorists. 

Some pointed out that the places where the terrorists came were located far away from Mexico. 

They thought that was unlikely that people from the Middle East, who did not speak Spanish, could 

contact Mexican coyotes to enter the US. Others indicated that migrants smuggled to the United 

States were pacific people in search for better economic opportunities.  

On the other hand, 11.3 % of the interviewees did not think that terrorists were smuggled to 

the United States but claimed that they could not offer a reliable response because his knowledge of 

the border was limited. Most argued that they were involved in simple networks that helped his 

countrymen to reach the North and were not professional smugglers working full time in this 

activity. They crossed the border one or a very few times per year (Izcara Palacios, 2012: 48). 

Therefore, they pointed out that terrorist would never request their services.  

The involvement of Mexican drug cartels in international migration and the links between 

drug trafficking and terrorism, has been used as an argument to associate migrant smuggling and 

terrorism (Sanchez & Zhang, 2018; Izcara Palacios, 2020; Avdan & Omelicheva, 2021). However, 

an argument that was repeated in some of the interviews was that by the territories controlled by 

drug cartels it was not possible to smuggle terrorists to the United States because these 

organizations would never allow the passage of dangerous people from overseas. According to 

respondents, the presence of terrorists in the territories controlled by Mexican drug cartels would be 
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seen for the latter not as an opportunity to obtain mutual benefits, but as a form of unwanted 

competition.  

Finally, three interviewees said that the argument of the U.S. Government linking 

international migration with terrorism was not credible. For them this argument was unfounded and 

only reflected a pejorative view of the U.S. Government toward Mexico. 

Views of respondents operating simple networks differed from those operating complex 

networks. The former was more likely to think that through Mexico could not cross terrorists. 

 

Interviewees’ lines of argumentation supporting the thesis of the smuggling of terrorists 

across the border between Mexico and the United States. 

 

Both Government reports (9/11 Commission, 2004: 61; House Committee on Homeland 

Security, 2006: 28) and academic studies (Sheinis, 2012: 73; Shelley, 2010: 3; Bensman, 2018), 

point out that migrant smuggling should be considered a serious threat to the United States, since 

Mexican migrant smugglers and terrorists could collude. Migrant smuggling is a profit-driven 

industry. Therefore, Mexican coyotes would have no problem in transporting terrorists for a profit.  

Half of respondents were unaware of the passage of terrorists to the United States through 

the border with Mexico; however, they presented arguments like those expressed in the official 

discourse and disseminated through the media, to indicate that it was possible that terrorist could 

arrive to US territory using established migrant smuggling networks.  

More than a third of respondents expressed the following line of argumentation: if 

undocumented migrants from Mexico and Central America could be smuggled into the United 

States without being detained by immigration authorities, the terrorists could also cross the border 

without being apprehended (see table 4). Accordingly, apprehension data from September 2001 

through 2007 showed that nearly 6,000 Special Interest Alien from 42 countries had been 

apprehended at the southwest border (Bensman, 2018).  One in twenty interviewees pointed out that 

weapons and drugs were smuggled on a regular basis through the border (see table 4). Therefore, 

terrorists could also be smuggled at the southwestern border. Some interviewees cited the failed 

operation "fast and furious" that was implemented in 2009 by the Bureau of Alcohol, Tobacco, 

Firearms and Explosives (ATF) to sell weapons to Mexican drug cartels to track and control guns, 

but it was not reported to the Congress of the United States. Paradoxically, two of the weapons were 

used in a firefight on December 14, 2010, resulting in the killing of a Customs and Border 

Protection agent (Fisher, 2013: 168). Accordingly, interviewees expressed that U.S. authorities 

could do the same with terrorists. Respondents argued that in an effort to deal with terrorists’ 

smuggling along the border, terrorists could be allowed to reach the United States in an effort to 

track and control foreign terrorists. 

7.8 % of the interviewees pointed out that the border was crossed by people from different 

nationalities. Mexican migrant smuggling networks, especially those more complex, do not know 

the people who is being smuggled by them (Izcara Palacios et al., 2019; Andrade Rubio et al., 

2021). As a result, Mexican coyotes could be helping terrorists without their knowledge. As can be 

seen from table 5 in the span of seven years simple networks were declining while complex 

networks were growing. If we consider that smugglers in simple networks know closely the people 

they transport, while smugglers in complex networks do not know the background of the people 

smuggled, we can conclude that the probability of Mexican migrant smuggling networks carrying 

terrorists without having knowledge of this could have increased in the last years. 
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Table 5. Classification of migrant smuggling networks studied 

Networks 2011 2012 2013 2014 2015 2016 2017 Total 

Simple n 23 36 8 7 3 3 0 80 

% 82.1 78.3 22.2 50.0 33.3 75.0 0.0 56.7 

Complex n 5 10 28 7 6 1 4 61 

% 17.9 21.7 77.8 50.0 66.6 25.0 100.0 43.3 

Total n 28 46 36 14 9 4 4 141 

% 19.9 32.6 25.6 9.9 6.4 2.8 2.8 100.0 

Source: Compiled by the authors from data recorded in the interviews. 

 

Finally, three respondents (2.1 %) pointed out that corruption was the main weakness of US 

border security (Izcara Palacios, 2013 & 2019). Therefore, terrorists could take advantage of this 

situation to cross the border between Mexico and the United States. 

Although half of respondents thought that it could be possible for terrorist to cross the 

border between Mexico and the United States using existing migrant smuggling networks, none 

offered substantial evidence to sustain this argument. The answers of the interviewees indicated that 

ties of mutual aid or contacts between Mexican migrant smuggling organizations and foreign 

terrorist groups had not been formed. 

  

The argument of the different routes followed by labor migrants and terrorists. 

  

Near one in ten of the respondents thought it was possible for terrorists to enter the United 

States. In opinion of the interviewees, terrorists did not use the same channels used by international 

labor migrants to arrive to the destination country (see table 4). According to this argument, labor 

migrants and terrorists are different groups using different mechanisms to enter the United States. 

The former are poor international labor migrants that are willing to suffer while they are being 

transported by Mexican migrant smugglers (Andrade Rubio, 2008 & 2013). On the contrary, in 

opinion of the respondents, the latter have abundant economic resources and use comfortable means 

of transportation. Therefore, interviewees thought they were not transported by Mexican migrant 

smugglers. 7.8 % of respondents indicated that terrorists were travelling by plane and entered the 

United States through its airports; while 2.1 % pointed out that terrorist could enter the US through 

the southwestern border customs.  

  
Conclusion. 

         

The continuous growth in the budget allocated to protect the southwestern border of the 

United States has been justified through the argument of their vulnerability to the entry of terrorists 

into the country. In the last two decades the number of border patrol agents has increased six-fold 

and has been recruited military personnel to stop both the entry of terrorists and the entry of 

weapons of mass destruction. However, the hundreds of thousands of migrants apprehended each 

year trying to cross the border are not terrorists, but labor migrants who flee poverty and look for 

better economic opportunities in the north.  

Data collected in this research indicates that it is unlikely that alliances between Mexican 

traffickers and foreign terrorist groups could be established, so that members of terrorist 

organizations could enter the United States. The control exercised by the drug cartels over much of 

the Mexican geography is more an obstacle than an opportunity for the passage of terrorists. 

Irregular migrants in transit through Mexico constitutes a copious source of revenue for the drug 

cartels. The former are allowed to pass through the territories occupied by criminal organizations 

upon the payment of a fee. These territories are constantly in dispute, so that migrants transiting by 

them are deeply scrutinized. People who could became a threat to the drug cartels hegemony (i.e.: 

those who do not fit the profile of non-violent labor migrants) are not allowed to transit for these 

territories. because they do not fit the profile of non-violent labor migrants are more likely to be 
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removed. Therefore, terrorists would be at a serious risk if they try to reach the United States 

through territories dominated by Mexican drug cartels. 

Coyotes involved in simple networks are more inclined to express arguments denying the 

existence of links between terrorism and international migration. By contrast, coyotes engaged in 

complex networks are more inclined to think that terrorist could enter the United States using the 

same channels that labor migrants use. 
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Annex: Information about the interviewees 

Code Age Years involved in coyotaje Type of network Argument 

E1 39 4 Simple 1.3 

E2 38 11 Simple 1.3 

E3 45 21 Simple 1.1 

E4 35 6 Simple 1.2 

E5 39 10 Simple 2.4 

E6 40 11 Complex 3.1 

E7 44 4 Complex 2.2 

E8 33 7 Simple 1.1 

E9 46 5 Simple 2.2 

E10 39 8 Simple 1.1 

E11 45 5 Simple 1.1 

E12 43 14 Simple 2.1 

E13 40 5 Simple 3.1 

E14 28 4 Complex 2.2 

E15 21 4 Simple 2.2 

E16 37 16 Simple 2.1 

E17 39 5 Simple 2.1 

E18 37 7 Simple 2.1 

E19 30 6 Simple 2.1 

E20 25 5 Simple 2.1 

E21 39 10 Simple 2.1 

E22 30 4 Simple 1.1 

E23 29 6 Simple 2.1 

E24 45 11 Simple 2.1 

E25 32 8 Simple 2.1 

E26 40 16 Simple 3.2 

E27 36 5 Complex 3.2 

E28 38 7 Complex 2.3 

E29 35 6 Complex 2.3 
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E30 41 7 Simple 1.1 

E31 25 6 Simple 2.3 

E32 45 17 Simple 2.1 

E33 41 11 Simple 2.1 

E34 33 10 Simple 1.1 

E35 39 12 Simple 2.3 

E36 45 20 Simple 2.3 

E37 37 11 Simple 2.1 

E38 35 15 Simple 2.1 

E39 41 11 Simple 2.1 

E40 48 14 Simple 1.1 

E41 35 11 Simple 2.1 

E42 30 4 Simple 2.1 

E43 32 12 Simple 1.1 

E44 35 7 Simple 2.1 

E45 40 12 Simple 1.1 

E46 40 17 Simple 1.2 

E47 37 10 Simple 1.2 

E48 45 12 Simple 1.1 

E49 39 10 Simple 2.1 

E50 28 8 Complex 1.1 

E51 41 10 Simple 2.1 

E52 38 8 Simple 1.2 

E53 36 6 Simple 2.1 

E54 30 5 Simple 2.1 

E55 40 10 Simple 1.1 

E56 43 15 Simple 1.1 

E57 39 10 Simple 2.1 

E58 35 10 Simple 2.3 

E59 45 9 Simple 1.1 

E60 40 8 Simple 2.1 

E61 34 8 Complex 1.4 

E62 45 10 Simple 1.1 

E63 36 4 Complex 2.1 

E64 37 5 Complex 2.1 

E65 35 15 Complex 3.1 

E66 32 7 Complex 1.1 

E67 40 12 Complex 1.1 

E68 38 9 Simple 2.1 

E69 36 11 Simple 1.2 

E70 42 9 Simple 1.2 

E71 32 6 Complex 1.2 

E72 35 7 Simple 1.1 

E73 41 6 Complex 2.1 

E74 37 8 Simple 1.2 

E75 36 9 Complex 2.1 

E76 40 16 Complex 3.1 

E77 35 16 Complex 1.1 

E78 37 8 Complex 3.1 

E79 32 9 Simple 3.1 
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E80 28 10 Complex 2.1 

E81 23 7 Complex 2.1 

E82 35 8 Complex 2.1 

E83 40 16 Complex 1.2 

E84 36 9 Complex 2.2 

E85 38 8 Simple 3.1 

E86 27 7 Complex 2.1 

E87 42 20 Complex 2.1 

E88 37 15 Complex 2.3 

E89 30 7 Complex 2.1 

E90 32 10 Complex 3.1 

E91 35 7 Complex 1.2 

E92 31 11 Simple 1.1 

E93 37 7 Complex 2.1 

E94 40 12 Complex 2.1 

E95 25 6 Complex 2.2 

E96 38 9 Complex 2.1 

E97 36 13 Simple 2.1 

E98 41 8 Complex 3.1 

E99 33 12 Complex 3.2 

E100 25 7 Complex 2.1 

E101 35 15 Complex 2.2 

E102 42 9 Complex 1.2 

E103 42 9 Simple 2.1 

E104 28 5 Complex 2.1 

E105 35 13 Simple 1.1 

E106 29 4 Complex 3.1 

E107 36 7 Complex 1.1 

E108 39 11 Simple 1.2 

E109 37 6 Complex 1.3 

E110 37 7 Simple 1.2 

E111 40 5 Simple 1.1 

E112 34 4 Simple 1.1 

E113 39 10 Simple 1.4 

E114 45 17 Complex 2.1 

E115 39 8 Simple 2.4 

E116 32 12 Complex 2.1 

E117 45 15 Complex 2.4 

E118 38 17 Complex 2.1 

E119 35 6 Complex 2.1 

E120 39 6 Simple 1.2 

E121 30 5 Complex 2.1 

E122 35 10 Simple 2.1 

E123 41 9 Simple 1.1 

E124 36 12 Complex 1.4 

E125 40 20 Simple 1.1 

E126 42 18 Complex 1.1 

E127 33 8 Complex 1.4 

E128 42 15 Simple 1.2 

E129 39 16 Complex 3.1 
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E130 35 8 Complex 1.1 

E131 36 5 Complex 2.1 

E132 41 15 Simple 1.1 

E133 38 5 Complex 2.1 

E134 35 8 Complex 1.4 

E135 43 9 Simple 2.3 

E136 42 10 Simple 1.2 

E137 38 6 Simple 1.1 

E138 39 12 Complex 2.3 

E139 36 7 Complex 1.1 

E140 40 12 Complex 2.3 

E141 39 9 Complex 2.3 

Source: Compiled by the authors from data recorded in the interviews. 

  

Argument: 

1.1. The interviewee had never witnessed terrorists crossing the US border. 

1.2. The interviewee did not have an extensive knowledge of the border. 

1.3. US Government blames Mexico for all their problems. 

1.4. Terrorists can’t cross through territories controlled by the drug cartels. 

2.1. If illegal immigrants can cross the border also can terrorists. 

2.2. If weapons and drugs are smuggled also terrorists can be smuggled. 

2.3. Coyotes are unaware of the intentions of their clients. 

2.4. Terrorists can enter the US because of corruption. 

3.1. Terrorists use the airports to cross the border. 

3.2. Terrorists enter the US through the southwestern border customs. 
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Today, there are major problems with the migration of the able-bodied population of 

Ukraine (both labor and intellectual). This question becomes especially relevant in the context of 

the war, when millions of people, including many highly educated and talented individuals, were 

forced to leave their homes for salvation. Thus, a situation arose that the future of the country, its 

development will depend on what measures and mechanisms will be implemented to return people 

and stop the outflow of personnel. 

In the perspective of the study, which was conducted at the Department of Public 

Administration and Law at the Dnipro Academy of Continuing Education (Ukraine) through a 

survey of students of the selective discipline «HR-Management», the mechanisms of influence on 

the labor and intellectual migration of the population of Ukraine in modern conditions, on the 

reduction of the existing and perspective level of migration are determined. 

Below are several descriptions of programs that can be used to solve the identified problems 

for migrant-teachers. 

 

The program for return of young educators to Ukrainian schools «You can't go, stay: 

Back to school!» 

 

1. At the government level: raising the standard of living in general, creating conditions for 

business development, soft loans, simplified taxation, social responsibility of business. 

2. At the community level: the opportunity to influence decision-making, clear transport 

logistics of all areas of the city, convenient modern work space, participation in charity and social 

projects, care for the health of employees, social significance of the product, raising the status of 

educational professions, a program for obtaining official housing. 

3. At the enterprise level: creating an atmosphere of mutual respect in the team, access to 

modern technologies and innovations, flexible work schedule, active corporate life, size and 

transparency of bonuses, recognition of personal contribution of each employee, professional 

training and development, high salary level pay. 

 

The program «Homing instinct» 
 

1. Increase in average salary. 

The main reason for the labor migration of Ukrainians abroad is the low average monthly 

salary. By solving this issue, it is possible to stop the outflow of the existing population, which is in 

search of labor relations and earnings. Unskilled labor can also be returned. 

2. Regulation and reduction of credit assistance for small and medium-sized businesses, as 

well as to improve the standard of living. 

This issue can only be resolved at the state level. After all, promoting business development 

is a very influential indicator of the state's loyalty to its citizens. This point can also include 

reducing the tax burden for small businesses and improving the conditions of business 

administration. 
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3. Creation of favorable conditions for the production of certain types of goods and services. 

Those that will stimulate the economy to grow. These areas and activities can be identified 

and restarted quickly. At the same time, it is necessary to provide additional benefits for the 

domestic employer for job creation. 

4. Mortgage lending 

The problem of buying housing is acute in Ukraine, because the percentage of mortgage 

lending is one of the highest in European countries. It is necessary to implement a revolution in the 

mortgage lending market as soon as possible, significantly reducing interest rates for lending. You 

can start with certain layers of the population, such as young families, students, IDPs, large 

families, etc. 

5. Simplified granting of citizenship to ethnic Ukrainians from abroad. 

6. Improvement of settlements and adjacent territories. 

Migrating people like the European approach to convenience and comfort in cities. These 

include beautiful, clean roadsides, sidewalks, bicycle paths, and the convenient location of 

kindergartens and schools, etc. 

7. Facilitating the opening of educational centers, higher educational institutions, 

development circles, etc. 

8. In schools, it is necessary to revise the training programs, make them more modern, 

introduce innovative teaching methods, send teachers to advanced training and introduce subjects of 

the future (such as modern computer science, recent history, financial literacy, etc.) 

9. Simplify students' admission to schools and other educational institutions, reduce 

bureaucracy. 

10. Encourage children to study in a game format, test teachers for software skills and 

encourage them to come up with interesting programs for learning. 

 

The program «Youth rehabilitation (for sport school)» 
 

1. Motivation for a healthy lifestyle 

2. A competent leader is a coach who can become an effective motivational factor for young 

people 

3. Stimulation of sports events (gym, swimming pool) 

4. Meal allowances 

5. Medical insurance 

6. Payment of scholarships 

7. Compensation package (compensation for travel and food expenses during sports events 

or business trips) 

8. Cultural events (corporate, tourism, joint recreation) 

9. Sportswear – from sponsors 

10. Obtaining professional certificates, taking courses. 

 

Thus, the conducted research determined the vectors of influence on migration processes in 

our country preventively and proactively through implementation of effective measures and 

mechanisms. 

The implementation of the proposed ideas will prospectively allow to slow down migration 

processes first, and at the strategic level – to ensure re-emigration processes. 
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It is known that the range of the expectation 𝐸[𝑋] of a continuous random variable X exactly 

coincides with the range of the continuous random variable X itself, that is 

if 𝑎 ≤ 𝑋 ≤ 𝑏, then also 𝑎 ≤ 𝐸[𝑋] ≤ 𝑏. 
Earlier, the author of this article derived a rule for finding the range of the square of an 

ordinary variable x based on a given range of the variable itself: 

1. If the number 0 is not the inner point of the interval [𝑎; 𝑏], then for 𝑎 ≤ 𝑥 ≤ 𝑏 we have: 

𝑚𝑖𝑛{𝑎2; 𝑏2} ≤ 𝑥2 ≤ 𝑚𝑎𝑥{𝑎2; 𝑏2}. 

2. But if the number 0 is the inner point of the interval [𝑎; 𝑏], then for 𝑎 ≤ 𝑥 ≤ 𝑏 we have: 

0 ≤ 𝑥2 ≤ 𝑚𝑎𝑥{𝑎2; 𝑏2}. 

Summing up all of the above for the range of the square of the expectation 𝐸2[𝑋] of a 

continuous random variable 𝑋, we finally have: 

1. If the number 0 is not the inner point of the interval [𝑎; 𝑏], then for 𝑎 ≤ 𝑋 ≤ 𝑏 =>  

𝑎 ≤ 𝐸[𝑋] ≤ 𝑏 we have: 

 

𝑚𝑖𝑛{𝑎2; 𝑏2} ≤ 𝐸2[𝑋]  ≤ 𝑚𝑎𝑥{𝑎2; 𝑏2}   . 

 

2. But if the number 0 is the inner point of the interval [𝑎; 𝑏], then for 𝑎 ≤ 𝑋 ≤ 𝑏 =>  

𝑎 ≤ 𝐸[𝑋] ≤ 𝑏 we have: 

 

0 ≤ 𝐸2[𝑋] ≤ 𝑚𝑎𝑥{𝑎2; 𝑏2}   . 

 

Consider the following examples: 

Example 1. Let 𝑥 ∈ [1; 2]. Find the range of the quantity 𝐸2[𝑋] . 
Solution. The number 0 is not the inner point of the given interval [1; 2], therefore 

𝑚𝑖𝑛{12; 22} ≤ 𝐸2[𝑋] ≤ 𝑚𝑎𝑥{12; 22} => 𝑚𝑖𝑛{1; 4} ≤ 𝐸2[𝑋] ≤ 𝑚𝑎𝑥{1; 4} => 1 ≤
𝐸2[𝑋] ≤ 4. 

Example 2. Let 𝑥 ∈ [−2; −1]. Find the range of the quantity 𝐸2[𝑋] . 
Solution. The number 0 is not the inner point of the given interval [−2; −1], therefore 

𝑚𝑖𝑛{(−2)2; (−1)2} ≤ 𝐸2[𝑋] ≤ 𝑚𝑎𝑥{(−2)2; (−1)2} => 𝑚𝑖𝑛{4; 1} ≤ 𝐸2[𝑋] ≤
𝑚𝑎𝑥{4; 1} => 

=> 1 ≤ 𝐸2[𝑋] ≤ 4. 
Example 3. Let 𝑥 ∈ [−1; 2]. Find the range of the quantity 𝐸2[𝑋] . 
Solution. The number 0 is the inner point of the given interval [−1; 2], therefore 

0 ≤ 𝐸2[𝑋] ≤ 𝑚𝑎𝑥{(−1)2; 22} => 0 ≤ 𝐸2[𝑋] ≤ 𝑚𝑎𝑥{1; 4} => 0 ≤ 𝐸2[𝑋] ≤ 4. 
Example 4. Let 𝑥 ∈ [−2; 1]. Find the range of the quantity 𝐸2[𝑋] . 
Solution. The number 0 is the inner point of the given interval [−2; 1], therefore 

0 ≤ 𝐸2[𝑋] ≤ 𝑚𝑎𝑥{(−2)2; 12} => 0 ≤ 𝐸2[𝑋] ≤ 𝑚𝑎𝑥{4; 1} => 0 ≤ 𝐸2[𝑋] ≤ 4. 
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Abstract. Over the past decade, the financial services market has undergone tremendous 

change. Instant payments can be made from one place to another, people work remotely, they sell 

on the company's website. All these things led to the fact that companies seek to adapt to the new 

environment. Although the world has evolved, economic problems have remained. In the present 

work, we want to make a step-by-step application of artificial intelligence techniques in the 

calculation of a company's solvency. In the past, companies calculated the solvency of various 

partners by requesting various documents. Currently, due to the growth of economic relations, it is 

no longer possible to manually analyze each required document and thus it is very easy to reach 

insolvent business partners. This leads to unhealthy business relationships, which can influence the 

capital of a company, which ultimately leads to repercussions in the local and even national 

economy. 

Keywords: machine, learning, solvency 

 

1. Introduction. This paper proposes a type of solution by applying artificial intelligence 

techniques to identify general trends and analyze the data of a legal entity for compliance with one 

of the groups. The described model allows performing evaluations automatically, in real time. 

Accuracy depending on the amount of data. Obtaining data is a difficult task in Romania. The 

purpose of this work is to develop an approach in the centralization of data, at the public level, in 

order to build a forecast model in order to verify the company's insolvency. 

To achieve this, in the work we will have to draw the following tasks: 

- data collection 

- their processing 

- creation of the forecasting system 

- implementation of an interface between the user and related services 

The object of study of this work is the creation of the information system with the help of 

automatic learning techniques. 

The subject is the application of automatic learning methods to predict the insolvency of a 

legal entity. 

The work mainly uses empirical research methods. 

 

2. Methods and algorithms of machine learning 

2.1 Artificial intelligence 

Recently, the field of engineering science has been actively developed, called artificial 

intelligence, because the main methods used in this field are the concepts underlying the human 

brain, applied to electronic computers. 

At the same time, it cannot be said that artificial intelligence implements the data. 

Rather, the following statement is true: the concepts and techniques underlying artificial 

intelligence have been inspired by discoveries in neuroscience and cognitive psychology and 
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applied to processing a large amount of information, proportional to the volume that the human 

brain processes. artificial intelligence as a link to the field also uses the methods and concepts of 

mathematics and computer statistics. 

Alan Turing, the eminent British Mathematician, defined the basic concepts of artificial 

intelligence, predicted its development and outlined the main theoretical postulates in his work 

"Computing machinery and intelligence". 

 

2.2 Deep Learning 

The concept of deep learning is at the heart of modern neural network systems. The essence 

of this approach is that the system is divided into several levels, each analyzing its own area of 

responsibility. 

In other words, any system consisting of multiple neural layers is a deep learning system. 

This approach has a significant drawback - when analyzing 

a small amount of data, the costs of creating such a system are high, but there is no 

performance gain. This gain is only noticeable on large amounts of data. 

 

2.3 Artificial neural network 

An artificial neural network is a system of information, a separate whole whose atomic part 

functions similarly to a neuron in the human brain (hence the name of this concept). 

According to the processing results, the artificial neural network produces some output 

information (depending on the destination). 

 

2.4 Backpropagation (deep learning) 

In the aggregate of terms and concepts related to artificial intelligence, in a special place is 

the backpropagation algorithm. You should note that thanks to him, in the early 1980s, there was a 

leap in the development of artificial intelligence. This algorithm can be divided into two parts: 

distribution and weight control. Vector distribution (by vector we mean the mathematical definition 

of a given object) fed by the input of the neural network. These vectors are distributed along the 

neural network and form some output information. This information is compared with what should 

have been obtained in the end. If a deviation is observed, it is calculated, and its neurons within the 

artificial network are adjusted to avoid this error in the future. They are adjusted by means of a 

special parameter, called weights. The resulting error appears to propagate in the opposite direction. 

Simplified action backpropagation, as this method is often called, can be analyzed using the 

example of a neural network that analyzes handwritten text and converting it into digital format. 

 

2.5 Short-term memory networks 

In some cases, it is necessary to take into account historical information, with which an 

ordinary recurrent neural network cannot cope. If the sequence does not repeat over time, regular 

recurrent neural network forget this information. In some situations, this approach leads to results 

invalid. This type of algorithm is applied especially in translations. 

 

2.6 Machine Learning 

Machine learning is an engineering discipline at the intersection of statistics, artificial 

intelligence and informatics. A characteristic of methods that operates machine learning, it is a 

preprocessing process a information to identify correlations and commonalities. This process is 

similar to the one that appears in the human brain during learning, and which leads to the name of 

this direction. 

Machine learning operates on a large amount of data. Machine learning methods will allow 

us to train a particular model so that when analyzing a certain set of images with and without a 

person and with an indication of this model about which images a person was present in and which 

were not, when they sent model the next picture after serial number n + 1, the model will be in a 

state with with high enough accuracy to determine whether there is a person in this image or she is 
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not there It should be noted that currently a set of named methods machine learning, is part of a 

more general group called artificial intelligence. 

 

2.7 Supervised Learning 

This type of machine learning includes classification algorithms. The network learns to 

classify certain input information. For example, we have a data set with different parameters of 

many people. All these people fall into two categories. 

- Patients with diabetes degree I, degree II and people without diabetes. 

The input data for network training is divided into two parts - training data and training data. 

The training data is fed to the network along with an indication the category to which the data 

belongs. For example, given a set the characteristics of a person and it is indicated that he is either 

sick with this disease, or not. Test data is used to check how good the system is. 

 

2.8 Classification 

Incidentally, the example with the data of patients with diabetes illustrates a typical 

classification problem. For this task, the system creates a connection between set of input 

parameters and some classifications. 

 

2.9 Regression 

The situation is more complicated with tasks when we need to set some distributed over a 

certain interval. For example, we have to issue the probability of a disease. 

The main idea behind the algorithm for solving regression problems consists in finding a 

correlation between the input characteristic and the output information. For example, consider this 

problem - we have a sample of cars with them feature: car make, engine size, color, engine type and 

and so on The neural network must evaluate the car according to these parameters and will predict 

the price of a car. 

The network is fed with two sets of data - training and testing, consisting of parameters of 

the car and its price. Network training by multiple enumeration and reconciliation with the test data 

set selects a particular set of coefficients (weights) to correctly predict, in this case, the price of the 

car. Located between the correlation between this parameter and the price of the car, an assumption 

is made that this correlation is true for all subsequent cases and this experience esta used by the 

system for further evaluations. 

 

3. Predictions of the solvency of the company 

Currently, the estimation of a company is made according to its economic parameters, as 

well as public data, such as the data of the annual financial statements, the capital, the average of 

the number of employees. 

According to them, by establishing the appropriate process, we can to conclude how each 

process affects solvency a company. Of course, one enterprise is different from another enterprise, 

but knowing the number of employees, income, taxes paid and other indicators that we can find out 

build a mathematical model that reflects this enterprise, and already in it in turn, use it to predict the 

results of the processes taking place in it. 

The above version of building a mathematical model is one of the approaches to predicting 

the solvency of a legal entity. 

It is also possible to compare the set of indicators with each other, noting differences and 

grouping businesses based on solvency. For example, we know that Potentially insolvent companies 

keep double-entry bookkeeping. Of course, the fact of hiding certain amounts in itself is not a 

determining factor that tells us that the company will soon go bankrupt. It only speaks to the 

potential risks associated with prosecuting them Facts. Given that sooner or later these frauds will 

be revealed, you can the assumption that the management of the company does not plan long-term 

activities. 
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Of course, this fact alone is not enough to draw such conclusions, therefore all available data 

should be evaluated. 

 

3.1 Trade register 

In accordance with Romanian legislation, the information about all legal entities operating 

on the territory of Romania, is stored in the Trade Register. 

Some data from this source is open, however, when using the data for commercial purposes 

a fee is charged for maintaining the infrastructure of this registry. This register contains the 

following data: 

- the organizational and legal form of the enterprise; 

- used company names 

- location of the organizational structure that manages the business; 

- information about the persons authorized to act on behalf of this legal entity; 

- information about the founders of this legal entity; 

- if the enterprise is a joint-stock company - information about registers where information 

about the shareholders of this company is stored. If the company is a limited liability company 

responsibility - information about the authorized capital, shares and its holders, share inheritance 

mechanisms; 

- originals or legalized copies of the constitutive acts; 

- if this legal person was established as a result of reorganization, merger, renaming, the 

register includes information, allowing the tracing of the legal continuum of a certain legal entity (it 

series); 

- if changes have been made to any of the registry data - date and changes made; 

- information indicating the start or completion of the liquidation procedure a the legal 

person, as well as the method of termination of the activity, if the legal person no longer carries out 

economic activity; 

- information about the reorganization process; 

- information about branches and representatives of a legal entity; 

- the size of the authorized capital at the time of establishment of the legal entity; 

- details about the legal entity (individual tax number, codes main and associated economic 

activities), information on registration of a legal entity with a tax authority; 

- information about registration in extrabudgetary funds and as an insurer; 

- information about current transactions with the authorized capital; 

 

3.2 Disclosed Financial Statements 

In some cases, companies are required to disclose financial statements as well become 

public information. This happens if the company is a joint stock company. According to these 

financial statements, to judge the financial well-being of the company, from handling and supply 

deliberately false data is punished, and the verification of the veracity of the reporting in a number 

of cases, an external audit committee should. This source is very valuable and can be used to 

accurately assess a person's creditworthiness, who published this report. 

 

4. General presentation of the analogies of the information assessment system in 

solvency of the company 

 

Assessing a company's solvency is complex. This question is relevant to concluding 

agreements with new counterparties, granting loans to the company, investment in business assets 

as well as employment of the enterprise in certain relationships. Because this task is important, 

there are a certain number of companies that offer their solutions. 

The operating principle of these systems is based on the fact that businesses with good 

solvency, there are a number of signs, such as: 

- no recovery procedure is carried out in relation to these enterprises debts; 
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- the enterprise has assets; 

- the company has no debts; 

- the company is active; 

Accordingly, opposite signs may indicate that the enterprise is in may soon become 

insolvent. 

 

4.1 The system for evaluating the solvency of an enterprise using methods machine learning 

All systems on the market basically have a certain formula with a set of variables, the result 

of which is either the probability of a bankruptcy, or any characteristic conditioned by the financial 

condition of the stability of the enterprise. 

This approach has a big drawback - this formula is quite complicated and changing. 

Suppose, as a result of legislative changes in the enterprise  a new feature appears that characterizes 

its activity. In order to reflect this characteristic in the assessment of the company's solvency, the 

entire formula will have to be redone. 

Moreover, the formulas do not take into account certain specificities associated with either 

the company's place of business or the specifics of the company's type of activity. Machine learning 

will take this into account, the specificity, as well as the fact that it will need to identify new 

processes that will correlate with the loss of solvency. 

There is currently no functional system in which the principles of automatic learning have 

been implemented in its activity. Because of this fact, we can conclude that the development of such 

a system will open a new approach in the field of assessing the solvency of an enterprise. 

 

4.2 Comparative analysis of the analogies of the solvency assessment systems of an 

enterprise 

As mentioned in the previous section, a system that uses methods Machine learning has no 

complete analogy only in terms of the principles of its work by functionality. 

The new principle will improve the accuracy of the forecast in insolvency, at the same time 

reducing the maintenance costs and the performance of this system, because the system itself will 

analyze historical data, accumulating information about the signs of a solvent or insolvent legal 

entity. 

For analysis, we select the following characteristics of the system − estimation accuracy, 

system automation, support cost and cost functionality extensions. 

Estimate accuracy - the ratio of confirmed estimates over time the solvency of the enterprise, 

expressed in the probability of the occurrence of a bankruptcy, to the total number of assessments 

carried out. 

Since systems often make an estimate expressed in terms of the probability of the 

occurrence of a certain event, expressed as a percentage, it is possible to assume that the accuracy 

of the estimate in this case is the degree of equality of the ratio of legal persons in respect of which 

the forecast was confirmed, for the total number of legal entities that were given adequate 

assessment of the occurrence of insolvency. 

For example, we have 100 legal entities for which the system issued a forecast of the 

occurrence of insolvency within a calendar year with a probability of ceasing their activities equal 

to 86% percent. After a year, the following picture is observed - out of 100 only 68, 32 legal entities 

could continue their activities and individuals ceased their activities. If we noticed that 86 legal 

entities, continued their activities, we could argue that in this case the forecast accuracy of the 

system is 100%. In our case, there were 68 such people. Therefore, the assessment of the accuracy 

of this forecast can be represented as follows mode: 68/86 * 100%. In this case, this expression 

equals 79%. If the ratio exceeds one, it is advisable to consider the expression equal to the 

difference between the unit and the fractional part of the expression. 

System automation is a certain relationship with the work done by people, to the total 

amount of work required to maintain the system, expressed in man-hours assuming that all work is 

done exclusively by humans. For example, our system can do it automatically determining the 
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probability of insolvency for 80 enterprises out of 100 and for 20 businesses need an expert 

assessment of the employee. At the same time, the amount of work for the first eighty enterprises is 

equal to one hour per enterprise and the remaining twenty to three man-hours. Thus, automated 

work is equal to 80 hours of work, and non-automated - 60 hours of work. All the work is estimated 

at 140 man hours. System automation in In this case, it is equal to the ratio of 80 to 140 and is equal 

to 0.57, which is 57%. 

The cost of support depends directly on the automation of the system, Therefore, as a 

characteristic of the system, it is to consider the cost of expansion functionality. 

By this feature, we mean the work, expressed in hours, that will have to be displayed in the 

system, the changes that have taken place in the market, in the state or in the economy of that place 

in in which legal entities operate. Also at cost functionality expansion should include work to 

increase rating accuracy the system. For example, the activity controller introduces a new rule, for 

example, the granting of voluntary licenses for compliance with a certain standard. As a rule, 

companies that have passed this license are the most stable on the market, which, all things being 

equal, should be reflected in the solvency assessment. The cost of expanding the functionality in our 

case will be equal to the cost of introducing a mechanism that will take this innovation into account. 

Thus, we have identified the main characteristics that should be followed in the analysis and 

comparison of the company's solvency assessment systems. The system cannot be quantified by 

parameters identified above. Therefore, we will try to evaluate qualitatively this system. 

The automation of the system is quite low, because in the case significant deviation from the 

average, a specialist assessment is required, which makes it impossible to evaluate about 20% of the 

legal entities. Change occurring in legislation, economy, society are displayed in the system after 

quite some laborious work, it is necessary to add a new variable to the formula for assessing the 

probability of insolvency, while it must be re-calibrate the weights of the variables included in the 

formula, which requires some labor qualified specialists. Based on this fact, we make a judgment 

that any system modification is quite expensive. 

The system is fully automated, as it does not provide an expert opinion, but only processes 

data that is in open sources. Therefore, we can consider this characteristic to be close to the 

maximum possible. Due to the fact that evaluation as such does not exist, we can consider this 

characteristic to be quite low. Support cost quite large because when you connect a new data source 

it is required modify the software modules and rewrite the legal entity classification mechanism. 

Let's consider in more detail the system of assessing the solvency of a legal entity using 

machine learning methods. The degree of automation a of the system is quite high, almost 100 

percent, by implementing the mechanism for training the neural network. The degree of accuracy 

could be close to absolutely, since, taking into account all the data without exception, the evaluation 

mechanism a system is no different from the evaluation mechanism by an expert. At the same time, 

the ext the necessary functionality for displaying changes to legislative acts, or in the regional 

economy, it may appear automatically. 

Thus, the idea that the introduction of machine learning methods it will increase the 

credibility of the system assessment while significantly reducing it the cost of supporting this 

system based on the analysis performed in full justified. 

 

5. Conclusions 

This system solves a very important problem - assessing the solvency of a debtor. 

Institutions that will use this system can reduce costs associated with bad and uncollectible debts. 

 Using machine learning methods can reduce the cost of maintaining this system as well as 

the ongoing increase in accuracy of some predictions. Methods and algorithms have been 

considered throughout this work machine learning. It was demonstrated that it is possible to develop 

a system that evaluates the solvency of legal entities based on the data available in open sources. 

The results obtained can be used in further research on this issue, as well as for continuing 

education in this field. This approach has been proven to be scientific and actionable. The 
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possibility to improve system performance is presented as a complement to the data on which ese 

will train the neural network model. 
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Attitudes towards migration as a phenomenon have been changing throughout the entire 

conscious history of mankind. Migration was perceived as a means of survival, as a choice, as a 

right to growth and development, as a tool of demographic and economic policy, as a norm and a 

popular trend, and later, under conditions of increased internal and external shocks, as a threat, 

challenge or consequence of violated rights. The great geopolitical reset at the end of the last 

century caused a radical change in ideas about migrations and their role in the development of post-

industrial society. That was at a time when the security paradigm of modern migration processes 

has crystallized. 

The dynamics and implications of migrations in the world create an objective need to 

distinguish migration security as an independent component of the national security system and a 

need for its institutional formalization. 

Western scientists and the political elite still do not have a single opinion on the meaning of 

the concept of migration security, despite considerable experience in this issue [1-3]. Initially, 

migration security was associated with a system of countering unwanted forms of migration inflows 

and was developed mainly within the framework of immigration policy. However, long-term 

security studies [4] have proven that migration should also be considered from the perspective of 

emigration risks, in particular in the context of labour and educational losses as a result of 

population movements. This problem has acquired particular significance due to a variety of 

research on the challenges of intellectual migration from donor countries (the “brain drain” 

problem). The conceptual pluralism that arose in the field of migration security is caused by the 

ambiguous interpretation of the phenomenon of migration itself, the multifaceted aspects of this 

phenomenon (concerning the interests of a person, society, and the state), different priorities in 

migration policies of donor countries and countries receiving human resources. However, the 

author's position presupposes an understanding of the concept of migration security as a condition 

of security of national interests in the field of migration from the influence of real and potential 

threats, the provision of which is a priority task of public and non-public institutions that carry out 

coordinated measures to implement and protect these interests. 
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The consequences of migration are beginning to be perceived as one of the key factors in the 

process of shaping and implementing national security policy, primarily in the economic, socio-

humanitarian, demographic and political spheres of security of the state. It is noteworthy that 

migration must be considered in the context of direct and reverse relations with the main 

macroeconomic, demographic and other processes. The implications of migration differ 

significantly depending on whether it is a recipient country or a donor of human resources, as well 

as on the level of dependence of countries on external migration, the degree of regulation of these 

processes, and the level of resilience of socioeconomic systems. Many risks and threats are inherent 

in countries receiving migrants, as the latter can cause destabilization of the socio-economic system 

by increasing competition in the labour market, shadowing the employment, intensifying the load 

on social infrastructure, by causing “erosion” of national identity, social stratification and social 

tension as a result of increased multiethnicity of society. At the same time, the countries of 

migrants’ origin suffer from significant losses of intellectual, educational, labour, creative and other 

potentials for development, since they remain without an active part of their human resources. 

Ukraine is one of such countries permanently “exporting” its own workforce abroad, mainly 

to the EU. Despite the high intellectual potential of Ukraine (proved by the level of education of the 

population, the share of graduates of high qualification, availability of scientists, engineers, and IT 

specialists), the constant “brain drain” certainly threatens intellectual capacity due to the inability of 

the state to counter migration losses of qualified personnel and as a result – the prospect of 

technological backlog of the country, in case the negative trends are maintained. Thus, according to 

the results of the report on the global talent competitiveness in 2021 (carried out by the international 

business school INSEAD and the Portulans Institute), the value of the brain retention index in 

Ukraine (which can be considered as one of the indicators of the migration security of the state) was 

extremely low (2.50 points out of 7 or 119th position out of 134 countries in the ranking), and did 

not significantly changed compared to 2016 (2.52 points, 109th place out of 119) [5-6]. Such a 

situation leads to significant imbalances and disparities in national labor markets, increasing social 

vulnerability and tension, narrowing the possibilities of ensuring the competitiveness of country’s 

economy in the global economic system.  

To balance migration effects and migration threats, the state migration policy should be dual 

in the context of maximizing the effects and minimizing the threats. Such a balance makes it 

possible to guarantee the migration security of the country. Minimizing threats and increasing 

positive migration effects are necessary components of the national security policy in civilized 

countries under conditions of instability, particularly, during the war and the post-war period. This 

duality is demanded because of recent migration and humanitarian crises, which provoke new 

security challenges in the world, and migration security itself acquires existential significance. In 

addition, an effective policy should be based not only on traditional methods of regulating 

migration processes (controlling, accounting, integration of migrants into society), but also on 

preventive measures, along with expanding the range of their action, especially in war and post-war 

times. However, in this context, there is often a conflict between traditional governance models and 

economic realities of today. 
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Вступ. Доберман - єдина порода у світі, яка була виведена за задумом людини. Собака 

мала знаходитися поряд з людиною в екіпажі, мати значний інтелект, щоб аналізувати 

ситуацію і самостійно приймати рішення, бути відданою тільки господареві. 

Автор породи Фрідріх Луїс Доберман почав займатися розведенням собак-охоронців 

близько 1806р. Вихідним «племінним» матеріалом послужили безпородні з сучасної точки 

зору собаки, які мали цінні якості [1]. 

Ціль досліджень. Описати головні питання у відтворенні собак породи Доберман. 

Матеріали та методика. Матеріал підготовлений з використанням наукової 

методичної та періодичної, а також на основі власних спостережень. 

Результати досліджень. Серед собак основоположник породи Ф.Л. Доберман 

вибирав найзліших. Вже до кінця 70-х років в Апольді та околицях з'явилося однотипне 

поголів'я собак. Купіровані вуха і хвіст надавали їм подібності з пінчером, проте за 

додаванням вони стояли ближче до вівчарок. Шерсть їхня була жорсткою, досить короткою і 

прилеглою, підшерстя вони мали по всьому тілу. В основному це були собаки чорно-

підпалового забарвлення, але зі світлими підпалами та очима. Виглядали вони 

примітивними, можна сказати, грубо збитими, зовсім не схожими на сучасних красенів 

доберманів, але вже тоді відрізнялися чудово розвиненими кінцівками з добре вираженими 

кутами зчленувань. 

За швидкістю бігу вони майже не поступалися хортам, мали феноменальну 

стрибучість і спритність, мали чудове чуття і могли бути хорошими мисливськими собаками. 

Їх цінували за кмітливість, безмежну відданість господареві, надійність при охороні та 

безстрашність. Але у цих собак, за враженням очевидців, «ніби чорт сидить усередині, і всі 

вони були сповнені невгамовної агресії». 

Роки селекційної роботи над породою дали свої результати. Сьогодні доберман – це 

собака з елегантними лініями корпусу, гордою поставою, живим темпераментом, рішучою 

поведінкою, що має гостре чуття і слух. Відмінно дресирується. Доберман - це поєднання 

відмінної постави та атлетичної сили з красою закінчених форм та досконалості ліній. Пес 

компактний та гармонійний, правильно складений. Тонка шкіра щільно облягає мускулисте 

тіло. Шерсть коротка та гладка [3].  

До двох років молодий собака досягає зрілості. До племінної в'язки допускаються 

лише собаки, які пройшли експертизу на виставках і мають оцінку не нижче «дуже добре», а 

також диплом про дресирування. 

Молодого собаки не в'яжуть до півтора року. Щоб собака була здорова, за ним 

потрібно правильно доглядати. Годувати один раз на день. До раціону включити сире м'ясо, 

рибу, молоко, вітаміни групи В і Е. Не слід занадто часто в'язати собаки, щоб не втратити 

рівень кондиції. Усі щеплення необхідно робити вчасно. Для першої в'язки кобелю краще 

підібрати дослідну суку, бажано таку, яка не противиться в'язці, має гарний характер і 

підбадьорить його. Важче в'язати не розв'язаного собаки з не розв'язаною сукою. Необхідно 

переконатися, що сука готова до в'язки, інакше вона може покусати собаку, налякавши її на 

все життя [4]. 
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Статевий цикл суки може істотно відрізнятися у різних особин і змінюватися від 

сезону до сезону (від течки до течки). Він протікає двічі на рік і поділяється на фази. Під час 

течки в родових шляхах і рогах матки посилюється кровообіг, стінки піхви та матки 

товщають, петля набухає, проте залишається твердою, з'являються перші кров'янисті 

виділення. Максимально виділення крові свідчить про вихід яйцеклітини. Сука стає 

грайливою, але не можна допустити спарювання до овуляції (до 12-14 днів). До цього часу 

виділення бліднуть, вульва стає м'якою та млявою. Це раптове пом'якшення вульви показує, 

що овуляція відбулася і суку слід в'язати протягом наступних 2 днів. Це точніший ознака, 

ніж колір виділень. Тривалість цієї фази – близько трьох днів. Сука, яку використовують для 

племінної роботи, повинна мати хороший характер, бути здоровою, жіночною і породистою, 

мати велику конституцію і хороший родовід. 

Вагітність у доберманів триває найчастіше 61 – 63 дні. Раніше 57 дні цуценята 

зазвичай не життєздатні, але на 70 день вони можуть бути живими. 

Протягом усієї вагітності гуляйте із сукою не менше 2-3 годин на день. Не обмежуйте 

її у рухах, але тренування на цей час припиніть. За два тижні до пологів організуйте суке 

місце для пологів. Воно має бути теплим та перебувати в ізоляційному місці. У їжу вводять 

мінеральну підгодівлю. Протягом усієї вагітності давайте собаці вітаміни А, В, Д, Е. З другої 

половини вагітності збільшують обсяг їжі, годують суку в 2-3 прийоми, додаючи і їжу 

яєчний жовток [6]. 

Як тільки закінчиться родова діяльність, і щенята нормально смокчуть, суці можна 

запропонувати кефір, а також міцний чай із молоком. Пропонуйте їй пити частіше, але у 

невеликих кількостях. Вигулювати суку потрібно частіше, протягом кількох днів у неї може 

бути рідкий стілець. Годують суку полегшеною дієтою. Водночас їжа має бути калорійною і 

такою кількістю, щоб задовольнити апетит. З третього дня суку годують так само, як і до 

пологів. Вигулюйте її не менше 4 разів на день. З другого тижня час прогулянок збільшують. 

Під час всього родового періоду суці потрібен спокій, тому в будинку не повинно 

бути сторонніх, вони дуже засмучують собаку, особливо якщо вона дбайлива мати. 

Відмовтеся час від гостей.Доки щеня знаходиться у заводчика, той повинен забезпечити 

йому здорове життя у фізичному та психічному плані, а також провести необхідні 

профілактичні щеплення та дегельмінтизацію відповідно до віку цуценя. 

Передача цуценя у володіння дозволяється після досягнення цуценям 7-тижневого 

віку [9]. 

Висновки. Для відтворення доберманів необхідно серйозно поставитися до вибору 

пари. Допускати до в'язки лише собак, які пройшли експертизу на виставках. Пір повинен 

бути не молодший півтора року, а сука 2 - 2,5 року. Вести ретельне вибракування цуценят. 

Для продовження роду відбирають лише здорових цуценят, що відповідають стандарту. 

Питаннями племінного розведення мають займатися лише клуби. Мета заводчика – 

використовувати тільки таких собак, які можуть зв'язуватися, народжувати та виховувати 

щенят природним шляхом. 
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Солнце является главным источником энергии на Земле, мощность  которого  

несравнима  ни  с  какими  другими  источниками.  Мощность  излучения  Солнца,  

находящегося  в  зените,  у  поверхности Земли  оценивается  примерно  в 1360  Вт/м2.  

Простой  расчёт  показывает,  что  для получения мощности 10 кВт необходимо собрать 

солнечное излучение с площади    7,5  м2.    В  средней  полосе  в  летний  полдень  на  

каждый  квадратный  метр, ориентированный  перпендикулярно  солнечным  лучам,  

приходится  более 1кВт солнечной энергии. Главные  ограничения, связанные с 

использованием солнечной  энергии, вызваны  её  непостоянством:  солнечные  установки  

не  работают  ночью  и малоэффективны  в  пасмурную  погоду.  Однако  есть  и  ещё  одно 

обстоятельство,  которое  особенно  актуально  для  северных  широт  —  это сезонные  

различия  в  продолжительности  дня.  Если  для  тропической  и экваториальной  зоны  

длительность  дня  и  ночи  слабо  зависит  от  времени года, то уже на средней широте 

России, и особенно, в приполярных областях самый короткий день меньше самого длинного 

почти в 2,5 раза.  

Для повышения эффективности использования солнечной энергии, преобразования ее 

в тепловую и электрическую используются зеркально концентрирующие системы (ЗКС). 

ЗКС  предназначенқ для улавливания и концентрации потока излучения до уровня, 

обеспечивающего его эффективное и экономичное преобрзование  в  энергию  требуемого  

вида. Области применения ЗКС охватывают теплофизические, технологические и 

энергетические аспекты. Особенности ЗКС обуславливаются геометрией концентратора, 

требованиями качеству зеркал/ 

Для ЗКС характерны следукющие основные показатели. 

1) плотность фокального излучения: 

EF = ρотр

1

φ0
2 sin2UmE0 

где   ρотр–  коэффициент  отражения  концентратора;  Um–  наибольший угол  

раскрытия  параболоида  на  сторону,  град.,  (определяется  по  верхнему краю  

параболоида);    E0–  плотность  солнечной  радиации, Вт/м2 

2) Степень  концентрации  солнечных  лучей  в  параболоиде  

n = (
D

d
)2ρотр 

где D – диаметр параболоидного отражателя;  d  –  диаметр фокального пятна 

(принимается  равным  размеру  меньшей  полуоси  фокального  пятна);   ρотр - коэффициент 

отражения. 

Характерные  для  солнечных  энергетических  установок  оптимальные  значения  

степени концентрации лежат  в  диапазоне  от  единиц  до  сотен [1].  При  концентрировании 

солнечного излучения не только повышается его плотость,  но  и  изменяется  распределение  

в  пространстве,  а  следоваельно,  и  на  лучевоспринимающих  поверхностях.   

Солнечные печи широко применяются для достижения высоких температур [2] 

вклячая обработка материалов (сварка и облицовка, обработка поверхности,покрытия и 



66 

поверхностное упрочнение и порошковая металлургия), синтез и обработка неметаллических 

материалы (керамика, фуллерены, углеродные нанотрубки, алюминатные цементы кальция 

[3] и производство извести) и металлургические процессы (производство кремния и 

алюминия). как отмечено в этих работах концентрированная солнечная энергия может стать 

альтернативой в металлургических процессах. Тем не менее, дальнейшие исследования 

должны быть проведены для рассмотрения солнечной энергетические процессы как 

альтернатива хорошо изученным традиционным процессам. 

В данной работе изучено влияние концентрированного солнечного излучения 

высокой плотности на процесс синтеза из расплава материалов заданной структуры. 

Технология переработки и синтеза материалов на БСП предусматривала облучение 

материала, установленного на фокальном пятне концентрированным потоком солнечного 

излучения высокой плотности. Облучение способствовало нагреву материала вследствие 

поглощения энергии светового кванта. Нагрев материала вызывал его деструкцию – 

плавление. Расплав мог быть подвержен дальнейшему облучению с целью повышения его 

степени однородности и гомогенизации. Расплав мог быть охлажден с различной скоростью 

охлаждения. Например, в условиях самопроизвольного охлаждения на поверхности 

водоохлаждаемой подложки. При этом скороть охлаждения соответствовал 102град/с. А в 

условиях слива расплава в воду скорость охлаждения соответствовал 103град/с. Для 

достижения высоких скоростей охлаждения расплава применялись методы специального 

расхлопывания медными пластинками, что обеспечивал скорость охлаждения порядка 

104град/с. 

С ростом скорости охлаждения расплава наблюдается уменьшение размера частиц 

(рис.1). Для получения закаленного материала с наноразмерными частицами необходимо 

охладить расплав со скоростью выше 106град/с.   Скорость охлаждения расплава также 

оказывала влияние на износостойкость материала (рис.2). 

Износостойкость материала, полученного спеканием плавленых базальтовых пород 

при различных температурах увеличивается с ростом температуры спекания. 

При нагревании всякого твердого вещества при достижении определенного значения 

температуры происходит превращение его в жидкость 

 
Рис. 1. Зависимость размера частиц от 

скорости охлаждения 

Рис. 2. Зависимость истираемости от 

скорости охлаждения 

 

  

Такое явление обусловлено тем, что при увеличении температуры тела скорость 

теплового движения его молекул возрастает, и атомы удаляются друг от друга на большие 

расстояния. Вследствие роста амплитуды колебаний атомов начинается разрушение 

кристаллической решетки – исчезает дальний порядок - твердое тело плавится. Процесс 

плавления протекает в течение порядка 80с, за которое устанавливается равновесное 

термодинамическое состояние жидкости. Полное плавление материала достигается при 
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соответствующих оптическим параметрам материала значениях плотности потока 

концентрированного солнечного излучения. Повышенные плотности потока 

концентрированного солнечного излучения способствуют повышению гомогенности и 

качества плавленых материалов [4-6].  

Таким образом, необходимая для синтеза материалов из расплава на БСП плотность и 

характер энергетического распределения концентрированного солнечного излучения 

соответствует оптическим (коэффициент поглощения, степень черноты) и теплофизическим 

(температура плавления, теплопроводность) характеристикам сырья.  

Фиксация аморфного состояния расплава при закалке связано со скоростью 

охлаждения, на которую оказывают влияние такие параметры как условия теплопереноса, 

температура расплава, материал закалочной системы и т.д.  
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Ранее автор данной статьи предложил правило для более лёгкого и быстрого 

нахождения пределов, связанных со вторым замечательным пределом, с использованием 

соответствующей эквивалентной формы при условии, когда основания показательно-

степенных функций стремятся к единицам: 

                                          

𝑥𝑧 ~ (𝑒𝑥−1)𝑧     (при 𝑥 → 1), то есть 

 

в бесконечно малой окрестности точки х = 1 функции 𝑦 = 𝑥𝑧  и  y =  (𝑒𝑥−1)𝑧                 

эквивалентны, то есть в окрестности указанной точки эти функции ведут себя одинаково. 

Это значит, что если при вычислении пределов показательно-степенных функций  𝑦 = 𝑥я  их 

основания стремятся к единицам, а показатели z стремятся к бесконечности, то основания 

этих функций  можно просто заменить на показательные выражения 𝑒𝑥−1, где  х – основания 

показательно-степенных функций. 

   Однако, если основания показательно-степенных функций стремятся не к единицам, 

а к некоторым отличным от единиц числам а, то для этих случаев надо вывести другую 

формулу. Сначала в вышеуказанной формуле вместо х подставим 
𝑥

𝑎
 , тогда основание 

показательно-степенной функции будет стремиться к единице, и в этом случае можно 

применить предыдущую формулу: 

 

(
𝑥

𝑎
)

𝑧

 ~ (𝑒
𝑥

𝑎
−1)𝑧, или  

𝑥𝑧

𝑎𝑧  ~ (𝑒
𝑥

𝑎
−1)𝑧 . 

 

Итак, окончательно имеем:  

                                                               𝑥𝑧 ~ 𝑎𝑧 ∙ (𝑒
𝑥

𝑎
−1)𝑧     , то есть 

в бесконечно малой окрестности точки х = a функции 𝑦 = 𝑥𝑧  и  y =  𝑎𝑧 ∙ (𝑒
𝑥

𝑎
−1)

𝑧

             

эквивалентны, то есть в окрестности указанной точки эти функции ведут себя одинаково. 

Это значит, что если при вычислении пределов показательно-степенных функций  𝑦 = 𝑥𝑧  их 

основания стремятся к a ≠ 1, то сами функции  𝑥𝑧   можно просто заменить на выражения   

 𝑎𝑧 ∙ (𝑒
𝑥

𝑎
−1)𝑧 , где  х – основания, а z – показатели показательно-степенных функций. 

Применим теперь полученное правило к конкретным примерам: 

Пример 1. Найдите предел:  

lim (
𝑥→∞

𝑥

2𝑥 + 1
) 𝑥. 

Решение. Аргумент показательно-степенной функции стремится к 
1

2
 , поэтому можно 

применить соответствующую эквивалентную форму: 

 

lim
𝑥→∞

(
1

2
)

𝑥

∙  (𝑒

𝑥
2𝑥+1

1
2

−1

)

𝑥

= lim
𝑥→∞

(
1

2
)

𝑥

∙ lim
𝑥→∞

 (𝑒
2𝑥

2𝑥+1
−1)

𝑥

= lim
𝑥→∞

(
1

2
)

𝑥

∙ lim
𝑥→∞

 𝑒
−𝑥

2𝑥+1 = 0 ∙ 𝑒−
1

2 = 0 . 
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Пример 2. Найдите предел:  

lim (
𝑥→∞

3𝑥 + 1

2𝑥 − 1
) 𝑥. 

Решение. Аргумент показательно-степенной функции стремится к 
3

2
 , поэтому можно 

применить соответствующую эквивалентную форму: 

 

lim
𝑥→∞

(
3

2
)

𝑥

∙  (𝑒

3𝑥+1
2𝑥−1

3
2

−1

)

𝑥

= lim
𝑥→∞

(
3

2
)

𝑥

∙ lim
𝑥→∞

 (𝑒
6𝑥+2

6𝑥−3
−1)

𝑥

= lim
𝑥→∞

(
3

2
)

𝑥

∙ lim
𝑥→∞

 𝑒
5𝑥

6𝑥−3 = ∞ ∙ 𝑒
5

6 = ∞ . 
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   При вычислении пределов дробно-рациональных функций чаще всего числители и   

знаменатели предварительно разлагают на множители, затем сокращают дроби, тем самым 

устраняя неопределённость типа 
0

0
 . Однако при сокращении алгебраических дробей 

учащиеся испытывают определённые трудности относительно разложения числителей и 

знаменателей на множители. В связи с этим для облегчения этой проблемы автор предлагает 

следующий способ замены переменной: от стремления 𝑥 → 𝑎 переходят к её другой форме: 

(𝑥 − 𝑎) → 0, затем делается замена: 𝑥 − 𝑎 = 𝑡, где 𝑡 − новая переменная, и 

окончательно получаем стремление 𝑡 → 0 под знаком предела, а в выражении функции 

вместо 𝑥 подставляем (𝑡 + 𝑎). Продемонстрируем этот способ замены переменной на 

конкретных примерах: 

Пример 1. Найдите предел: 𝑙𝑖𝑚
𝑥→−2

3𝑥2+5𝑥−2

5𝑥2+12𝑥+4
 . 

Решение. Это – неопределённость типа 
0

0
 . Преобразуем данное стремление  𝑥 → −2 в 

другую форму: (𝑥 + 2) → 0, а затем введём замену: 𝑥 + 2 = 𝑡 => 𝑥 = 𝑡 − 2 . 
 

𝑙𝑖𝑚
𝑡→0

3(𝑡 − 2)2 + 5(𝑡 − 2) − 2

5(𝑡 − 2)2 + 12(𝑡 − 2) + 4
=  𝑙𝑖𝑚

𝑡→0

3(𝑡2 − 4𝑡 + 4) + 5(𝑡 − 2) − 2

5(𝑡2 − 4𝑡 + 4) + 12(𝑡 − 2) + 4
=  

 

= 𝑙𝑖𝑚
𝑡→0

3𝑡2−12𝑡+12+5𝑡−10−2

5𝑡2−20𝑡+20+12𝑡−24+4
 = 𝑙𝑖𝑚

𝑡→0

3𝑡2−7𝑡

5𝑡2−8𝑡
 = 

 

=𝑙𝑖𝑚
𝑡→0

𝑡(3𝑡−7)

𝑡(5𝑡−8)
 = 𝑙𝑖𝑚

𝑡→0

3𝑡−7

5𝑡−8
 =

0−7

0−8
=  

−7

−8
 = 

7

8
 . 

 

Пример 2. Найдите предел: 𝑙𝑖𝑚
𝑥→−1

𝑥3+3𝑥2−2

𝑥3−2𝑥−1
 . 

Решение. Это – неопределённость типа 
0

0
 . Преобразуем данное стремление  𝑥 → −1 в 

другую форму: (𝑥 + 1) → 0, а затем введём замену: 𝑥 + 1 = 𝑡 => 𝑥 = 𝑡 − 1 . 
 

𝑙𝑖𝑚
𝑡→0

(𝑡 − 1)3 + 3(𝑡 − 1)2 − 2

(𝑡 − 1)3 − 2(𝑡 − 1) − 1
=  𝑙𝑖𝑚

𝑡→0

𝑡3 − 3𝑡2 + 3𝑡 − 1 + 3(𝑡2 − 2𝑡 + 1) − 2

𝑡3 − 3𝑡2 + 3𝑡 − 1 − 2𝑡 + 2 − 1
= 

 

= 𝑙𝑖𝑚
𝑡→0

𝑡3−3𝑡2+3𝑡−1+3𝑡2−6𝑡+3−2

𝑡3−3𝑡2+3𝑡−1−2𝑡+2−1
 = 𝑙𝑖𝑚

𝑡→0

𝑡3−3𝑡

𝑡3−3𝑡2+𝑡
 = 

 

=𝑙𝑖𝑚
𝑡→0

𝑡(𝑡2−3)

𝑡(𝑡2−3𝑡+1)
 = 𝑙𝑖𝑚

𝑡→0

𝑡2−3

𝑡2−3𝑡+1
 =

0−3

0−0+1
=  

−3

1
 = −3 . 
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