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THE INNOVATIONS EFFECTS AT COMPANY’S LABOUR PRODUCTIVITY

The paper deals with the analysis of innovations effects on labour productivity, work guality, work contracts.
Innovations are the basic factors in the growth of labour productivity. The innovations growth provides the release
of labor force in low-tech sectors of the economy, the redistribution of workers in favor of high -tech sectors of the
economy with high value added, and a major source of improving the welfare of the population and development
of society. The methodology includes the interdisciplinary approach application based on institutional analysis,
human resource management and comparative economics methods. The systematization of the basic
approaches including systemic innovation system, the permanent organizations, innovation diffusion concept and
etc. expand the object of study, and allows finding new directions in the study of the interdependence between
innovations and labour productivity. The study of Ukrainian economic performance indicators of public R&D
expenditures, innovation expenditures, employment in medium to high-tech manufacturing and high-tech services
confirms decrease in public spending. The recent studies emphasize the main transformation in the world of work
in terms of the labour market, social dialogue, and conditions of work, wages and incomes, and effects on the
middle class. The strong institutions play significant role in the process of knowledge accumulation, creation well-
functioning market system, institutional and infrastructure development. They are fully consistent with high
employment and dynamic labour market functioning. The information technologies development contributes into
the average annual growth of labour productivity in a range of the developed countries. The directions of
preconditions for innovative development and the formation of partnerships and links between education,
business, science, and innovation are proposed.

Keywords: labour productivity, innovations, labour costs, work contracts.

JEL Classification: J08, J21, J24.
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E®EKTU IHHOBALIA HA NPOAYKTUBHICTb NPALI B KOMMNAHII

Y cTatTi po3rnagalTbest epeKkT BNAMBY iHHOBALiA Ha MPOAYKTUBHICTb Mpali, sikicTb poboTu Ta Tpyaosi
KOHTpakTW. |HHOBaUii — LEe OCHOBHI (paKTopu 3pOCTaHHsi MPOAYKTUBHOCTI npaui. 36inblueHHs iHHOBaUi
3abesneyye BUBINbHEHHS POBOYOT CUNN Y HU3BbKO TEXHOIONYHUX rany3sax eKOHOMIKM, Nepepo3noAin pobiTHUKIB Ha
KOPUCTb BMCOKOTEXHOIOMYHNX CEKTOPIB €KOHOMIKM 3 BUCOKOIO 4aCTMHOK AOAAHOI BApTOCTi, @ TakoX rofioBHOrO
[xepena nokpalleHHs [obpobyTy HaceneHHs Ta pPo3BWUTKY cycninbctBa. MeToponoria AOCNIMKEHHS BKMOYae
3aCTOCYBaHHSA MDKOUCUMNMIHAPHOIO NiAXody, 3aCHOBAHOMO Ha BMKOPUCTAHHI IHCTUTYLiOHANbHOrO axaniay,
ynpaBniHHA NIOACBKMMU pecypcamy Ta MeTOAy €KOHOMIYHOI kommapaTtuBicTuku. CucTtematmsauisi OCHOBHUX
nigxodis, BKMOYAYM CUCTEMHY iHHOBALHY CUCTEMY, MOCTINHY OpraHisaduiio, kKoHuenuito Andysii iHHoBaLin Towo
po3wnpioe 06'eKT AOCMIMKEHHA Ta [O03BOMSE 3HAXOAMTU HOBI HaMPsIMKM Yy BMBYEHHI B3aEMO3aNeXHOCTi MiX
iHHOBaUisIMM Ta NPOAYKTUBHICTIO nMpaui. [JocnigXeHHs eKOHOMIYHUX MOoKasHuKIB AepxaBHUX Butpat Ha HOOKP,
BMTpaAT Ha iHHOBaUii, 3alHATICTb y BUPOBHULTBI CepefHiXx Ta BUCOKOTEXHOMOMYHUX TEXHOMOri Ta
BMCOKOTEXHOSONMYHMX MOCNYr NiATBEPAXYE 3MeHLWeHHA AepxaBHux ButpaT Ha HOOKP. OctaHnHi gocnigkeHHs
nigKpecnioTb OCHOBHY TpaHcdopMaLilo y CBITi npaui 3 TOYKM 30py PWMHKY Mpadi, couianbHOro Aianory Ta ymoB
npadi, 3apobiTHOi nnaTn Ta JOXOAIB Ta BMNMBY Ha cepefHin knac.CunbHi iHCTUTYTK BigirpaloTb 3Ha4YHY ponb y
npoLeci HaKOMWYEeHHS 3HaHb, CTBOPEHHI A0Ope (hyHKLiOHYHYOi PMHKOBOI CMCTEMW, PO3BUTKY IHCTUTYLN Ta

© Nosova O., Nosova T., 2019
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iHcppacTpykTypu. BoHM noBHicTio 3a6e3mne4ytoTb BUCOKY 3aMHATICTb Ta AMHaMiYHe (PyHKLiOHYBaHHSA PUHKY npaLi.
Po3BUTOK iHpOpMaLINHMX TEXHOMOTIN CNpUsiE CepefHbOPIYHOMY 3POCTaHHIO MPOAYKTMBHOCTI npaui B LinoMy B
KpaiHax, Lo po3BiBaloTbCHA. 3anpornoHOBaHO HanpsMKU nepegymoB iHHOBALIHOTO pPO3BWUTKY Ta (OpMyBaHHSA
napTHEPCbKMX BiHOCWH Ta 3aB’A3KiB MiX OCBITOl, Bi3HeCoM, HayKolo Ta iHHOBaLisMK.

KnroyoBi cnoBa: NnpoayKTMBHICTb Npadli, iHHOBaLii, BUTpaTu Ha onnaty npawi, TPyA0Bi KOHTPaKTH.

JEL Classification: J08, J21, J24.
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3®PEKTbI UHHOBALIMA HA MPON3BOAUTENIbHOCTb TPYOA B KOMIMAHUU

B cratbe paccmatpuBatoTca 3pekTbl BAMSHUA MHHOBaLWM Ha NPOM3BOAWUTENLHOCTb TpyAda, KayecTBO
paboTbl M TPyAOBble KOHTPaKTbl. WHHOBaUuM paccmaTpuBaloTCsl B KayecTBe OCHOBHOrO daktopa pocTa
Npov3BOAUTENBHOCTU Tpyaa. YBenMyeHve uHHoBaumin obecneumBaeT BbicBoOOXAeHME paboyen cunbl B HU3KO
TEXHOMNOIMYHbIX OTpacnsAX 9KOHOMVWKM, nepepacnpeaeneHe paboyrx B Nonb3y BbICOKOTEXHOMOMMYHbIX CEKTOPOB
9KOHOMUVKM C BbICOKOW Jdonen [obaBneHHOW CTOMMOCTM, a TakkKe [NTaBHOr0 WCTOYHMKA YMyudlleHus
6narococTosiHMs HaceneHnss M pas3BuTUs obwectsa.MeTogonorusi uccrefoBaHWs BKMOYAET MPUMEHEHME
MEXANCLMNITMHAPHOIO MOAX0AAa, OCHOBAHHOIO Ha UCMOSIb30BaHWUN MHCTUTYLIMOHANbLHOTO aHanusa, ynpasreHus
YerioBe4YeckMM pecypcamm M MeToda IKOHOMMYECKOM KOoMMapatuBuCTMKM. CuctemaTusauusi OCHOBHbIX
noaxo[oB, BKIOYAs CUCTEMHOW MHHOBALMOHHOW CUCTEMbI, MOCTOSIHHOW OpraHusauuu, KoHuenuuu auddysum
WHHOBaLW W T.4., paclumpsieT 0ObeKT NCCrneaoBaHNsa 1 MO3BONSET HAXOAUTb HOBbIE HaMpaBfieHNs B U3Y4eHUN
B3aVMO3aBUCHMOCTM MeXAdy WHHOBaUMAMM U MPOU3BOAUTENBHOCTLIO Tpyda. W3yyeHne 3SKOHOMUYECKUX
nokasaTenew B3anMO3aBUCMMOCTM rocygapcTBeHHbIX pacxogoB 1 HUMOKP, satpaTt Ha MHHOBaUWKM, 3aHATOCTM B
ceKkTopax MpOW3BOACTBA CPEAHVMX W BbICOKOTEXHOMOTMYHBIX TEXHOMOTMN WU BbICOKOTEXHOMOMUYHBIX YCIyr
NnoaTBepPXOaeT yMeEHbLUEHME [0MnU rocydapcTBeHHbIX pacxogoB Ha HUMOKP. CoBpemeHHble uccregoBaHust
nogvepkMBaloT, 4YTO OCHOBY TpaHcdopmauum B cdepe Tpyaa obecneumBaeT pas3BuTME pbiHKa TpyAda,
coumanbHOro guanora v ycrnoBui Tpyaa, 3apaboTHOM mnaTbl M OOXOAOB, @ TakkKe BMMSIHUA HA CpeaHun
knacc.CunbHbIe MHCTUTYTbI UFPaOT 3HAYUTENbHYO POrb B NMPOLLECCe HAKOMMEHUs 3HaHWUM, B CO34AHUM XOPOLLO
PYHKLMOHMPYIOLLEN PbIHOYHOW CUCTEMbl, pPa3BUTUM WMHCTUTYTOB U  UHApPACTPyKTypbl. OHWM MOMHOCTbIO
obecneymBaloT  BbLICOKYIO ~ 3aHATOCTb W AUHAMWYHOE  (PYHKLUMOHMpOBaHWE pbiHka  Tpyada.Passutue
MHAOPMAaLIMOHHBIX TEXHOMNOMMI CMocobCTBYET B CpedHEM €XerogHoOMy pOCTy MpOov3BOAWTENBHOCTU TpyAa B
pa3BuTbIX cTpaHax. [MpeanoxeHbl HanpaBneHWs NPeanochbiIoOK MHHOBALMOHHOMO pasBuUTMS U hopMUpoBaHUsE
napTHEPCKMX OTHOLLEHWUI U B3anNMOCBSA3e Mexay obpasoBaHnem, OBU3HecoM, Haykon 1 UHHOBaLMAMMU.

KnioyeBble cnoBa: Npou3BOAWTENbHOCTb Tpyda, WMHHOBaUMW, 3aTpaTtbl Ha onnaTy Tpyaa, TpyaoBble
KOHTPaKTbI.

JEL Classification: J08, J21, J24.

Statement of the problem.The article analyses the innovations effects on labour productivity,
work quality, and work contracts. The spread of innovations and its application in high-tech sectors
stimulate labour productivity growth, reduction old working places with low productivity and creation
new industries with high value added products. The study aims to add to existing body of knowledge
and to provide proposals for improvement of the legislative and the regulatory framework, the
standards, the methods of calculation and the measurement of the labour productivity.

The innovation system concept has come to play a major role in efforts to shape public policies
to better support innovation and economic growth (Lundwall, 2007). The innovations penetrate as a
concept, as institutions, as creativity, channeled through temporary and permanent organisations,
shaping markets and dialoguing with entrepreneurship, and as embedded in places and networks
(Bathelt et al., 2017). The innovation policy supports innovation — diffusion, analyses the current
knowledge phenomenon, and explores important challenges facing contemporary societies
(Fagerberg, 2007).

Technological progress leads to higher productivity and economic growth, improves working
conditions and wages, but it can also result in more rapid changes to firms and industries. The policy
of enhancing innovation growth in Ukraine will lead to the creation new products; as a result
stimulate production, and emergence new workplaces. The information technology boom has
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significant impact on labour force in favour of skilled labour increase with higher productivity
comparing with unskilled labour.

The literature review demonstrates that without complementary investments, it will not be
possible to fully benefit from the advantages of ICT capital for productivity growth. The preconditions
for innovative development are human capital investment, education, and institutional settings. The
formation of partnerships and links between education, business, science, and innovation can
contribute to stimulating the demand for labor.

The development of rules, norms, and institutions in the society provide the basis for social
dialogue in society concerning conditions for labour contracts, wage, regulatory framework,
management and etc. Innovations stimulate labour productivity increase and result in the share of
skilled labour rise and decrease of unskilled labour. The labour legislation improvement, elimination
regulatory barriers for business, development of retraining programs direct labour productivity
increase, and create incentives for workers.

Analysis of recent studies and publications. Innovation is regarded as a basic driving force
in the process of narrowing gaps with developing countries in global economy. Innovation is
considered as important precondition towards a transition into self-sustaining innovation led — growth
economy. Effective innovation system includes firms, research centers, R&D institutions which
provide new goods creation, new processes and new knowledge.

The economic analysis of recent studies draws attention to a number of works considering
direct and indirect innovation effects on labour productivity. An economic model ensuring a decent
pay of its balanced formation (Kulikov, 2008) based on innovations rise. It leads to investment, value
added, labour productivity, savings and demand increase. The upsurge in wages leads to higher
demand, and, consequently, to the creation new workplaces. Bogliciano, Pianta (Bogliciano & Pianta,
2009) make an analysis of economic performances in European industries. Authors explain the
results of different innovation models, with strong specificities of the four revised Pavitt classes (i.e.
"Science Based industries", "Scale and Information Intensive industries”, "Specialised Suppliers
industries" and "Suppliers Dominated industries”). Scientists proposed policies aiming at greater
labor productivity growth may have to take into account the different mechanisms resulting from
technological and cost competitiveness strategies. These strategies have the different relevance in
industry groups. Preenen et al. (Preenen et al., 2015) suggest that internal labour flexibility practices
benefit both labour productivity and innovation performance of companies. Researchers should make
efforts to introduce new processes. If innovation and labour productivity are considered key to long-
term survival, firms it means that policymakers should consider internal labour flexibility practices.

Dykha et al. (Dykha et al., 2017) claim the necessity of the basic principles fulfilment of the
investment-innovation strategy. In order to achieve the goals of effective implementation such policy
and obtain the results for ensuring labor productivity growth authors propose the priorities for public
finance allocation, measures enhancing the development of venture capital and high-tech production
stimulation. Innovation policy needs to be tailored to the position of Ukraine relative to the technology
frontier because the institutions and policies that support "locally new" innovation through imitation,
adoption and adaptation are not necessarily the same as those that favour “globally new”, leading-
edge innovation. Innovation activities in countries behind the technology frontier, such as Ukraine,
focus mainly on the adaptation of machinery, equipment and software. The share of expenditure on
machinery, equipment and software in total innovation expenditure in Ukraine is within the normal
range for the EU new member States (Majcen et al, 2009).

Matteo et al. (Matteo et al. 2012) make research of labour productivity growth and ICT capital
development of a sample of 14 OECD countries between 1995 and 2005. Authors receive overall
results which indicate that capital accumulation was the main driving force of labour productivity
growth. This study also found that ICT capital seems to produce an opposite effect on labour
productivity growth: an increase through capital accumulation and a decrease through technological
change. The results prove that without complementary investments, it will not be possible to fully
benefit from the advantages of ICT capital for productivity growth.

Recent studies in labour economics underline the main transformation in the world of work over
the last 20 years in terms of the labour market, social dialogue, and conditions of work, wages and
incomes, and effects on the middle class (Vaughan-Whitehead et al., 2016). Strong institutions are
not only “the building blocks of just societies’ but can be, if well designed, fully consistent with high
employment and dynamic economies (Berg, 2015). The information technologies contribute into the
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average annual growth of labour productivity in a range of countries. The impact of IT on the system
transformation of social labour relations defines by a set of parameters (Grishnova & Kostenko,
2014). The following section emphasizes the importance of innovations and effective national
strategy, institutions setting, enforcing labor productivity growth and overcoming backwardness and
economic instability of the country.

Statement of the objectives of the article. The article deals with the analysis of the effects of
innovations at company’s labour productivity. The methodology includes the interdisciplinary
approach application based on institutional analysis, human resource management and comparative
economics methods. The systematization of the basic approaches including systemic innovation
system, the permanent organizations, innovation diffusion concept and etc. expand the object of
study, and allows finding new directions in the study of the interdependence between innovations
and labour productivity.

Presentation of the basic material. The study of the Ukrainian labour market demonstrates
that it is dynamically developed, but it isn’t homogeneous. It distinguishes with the following
peculiarities: cheap labour force, lowest minimum wage, high voluntary unemployment, misbalance
of demand and supply of labour force, absence motivation for workers and etc. Unemployment rate
in Ukraine calculated as percentage to the economically active population aged 15 — 70 is 8,8% in
2018, for European Union countries — aged 15-74 equals 6,8 % (Economic Activity of Population in
Ukraine 2018, 2019). This indicator demonstrates the existence of the deep social economic
problems at the labour market, especially high unemployment rate at the group from 18 to 28 ages
workers. The number of unemployed people reached 1.6 million. The unemployment rate, by the ILO
measure, was 9.0%, and among people of working age it was 9.4% of the economically active
population. Among young people aged up to 25 years, the unemployed rate was twice as much as
the national average — 21.8% of the economically active population. The unemployment rate in urban
areas was 8.9% and 9.2% in rural areas. Among men, the figure was 9.9% and among women —
8.0%. The study of the State Statistics Service shows that, the real unemployment rate in Ukraine is
the same as in EU — 7.3%. For example, in Poland, where massive amount of Ukrainians went to
work, the percentage of unemployed is 13% of the economically active population.

Ukraine is at about half or two thirds of the European Union in terms of public R&D
expenditures, innovation expenditures, employment in medium to high-tech manufacturing and high-
tech services. The positive or at least moderate performance in these indicators is in stark contrast to
the level of broadband penetration, business R&D expenditures, public funding of innovations and
high-tech exports (European Innovation Scoreboard, 2009).

The study of the labour market in Ukraine highlights the growing discrepancy between skilled
and unskilled labour force. Denisova (Denisova, 2005) estimated the wage gap between skilled and
unskilled workers at 20 percent in 1991-2001. Among observable explanations, education has the
largest explanatory power: it accounted for 20-30 percent of the wage gap in 1995 and 50 percent in
2002. Additionally, employment in manufacturing industries, except the metals industry, tends to
increase the wage gap, albeit modestly.

Gianella, Tompson (Gianella & Tompson, 2007) find out that market concentration has a
negative and highly significant impact on labor productivity growth: a one percentage point decline in
the Herfindahl-Hirschmann indexes is associated with an increase in labor productivity growth of 0.2-
0.3%. Authors assert that high levels of market concentration and weak competition are partly a
product of Ukraine's inherited economic structure, but they are also, in large measure, the result of
misguided policies.

The infrastructure developments, investment in education, job training and retraining programs
have significant impact on country’s social performance. Ukraine is ranked 71 among 190 economies
in the ease of doing business, according to the latest World Bank annual ratings. The rank of Ukraine
improved to 71 in 2018 from 76 in 2017. Ease of Doing Business in Ukraine averaged 112.36 from
2008 until 2018, reaching an all-time high of 152 in 2011 and a record low of 71 in 2018 (Ease of
Doing Business in Ukraine, 2019). The existing trade-off between the needs for technological
upgrading and regulatory reform make priority task creation attractive business environment.
Regulatory reforms should be prioritized in precisely those areas with potential for medium and long-
term growth. The aim would be to remove sector specific, institutional obstacles to growth without
creating new distortions. This would require addressing failures in inadequate training and
investment in human capital in these areas, as well as designing technology-, sector- or area-specific
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investment promotion packages with due care not to give unfair advantages to specific types of
investors. A challenge for Ukrainian policymakers is to balance horizontal and vertical regulatory
reforms, as well as balancing horizontal with technology-specific innovation policy programmes. The
complementary character for regulatory reforms and innovation policy measures directs toward
speeding economic reforms in Ukraine. The system of technical regulations hinders modernization
through its complexity, lack of self-regulation, obsolescence and huge scope for administrative
discretion (Innovation Performance Review of Ukraine, 2013).

The main factors contributing to the growth of total factor productivity are structural reforms in
the economy, as well as a decrease in the share of the shadow economy. The labor market reform
includes the liberalization of labor legislation which expands employment and creates more jobs.
Labor Code should regulate narrow section of the relationship between employer and employee and
provide balance the interests of employers and employees (Nosova, 2018). The current labour policy
directs promoting the employment; presenting assistance in educating or retraining; stimulating the
creation of a flexible labor market. The priorities of reforming the Ukrainian labor market are:
improving the wage system; the expansion of opportunities for the public to get official, basic and
additional-income; social support of certain groups; improving the quality and competitiveness of the
labor force; promoting effective and reasonable movement of the labor force; preventing the growth
of unemployment by creating jobs through various sources of funding; implementation of release and
redistribution mechanisms; restructuring of the economy and rising domestic production.

According to the assessment of the Top-10 innovative countries ranking by the Bloomberg
Innovation Index 2019 Ukraine takes 53 " place (table 1) in 2019 comparing to 46 ™ place in 2018.

Table 1
The Ranking of the Top-10 Innovative Countries by the Bloomberg Innovation Index in 2019
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1(0) South Korea | 87,38 2 2 18 4 7 7 20
2(+2) Germany 87,30 7 3 24 3 14 11

3(+4) Finland 85,57 9 16 13 9 8 5
4(+1) Switzerland 85,49 3 4 8 13 3 27
5(+5) Israel 84,78 1 33 36 2 4
6(-3) Singapore 84,49 13 5 11 17 1 13 14
6(-3) Sweden 84,15 4 15 6 20 5 25
8(+3) USA 83,21 10 25 43 28 1
9(-3) Japan 81,96 5 7 22 10 39 18 10
10(-1) France 81,86 12 41 13 2 11 20 15
53(-7) Ukraine 48,5 54 58 60 37 28 46 35

Source: Bloomberg Innovation Index 2019. (Viens, 2019)

Country is worsening position in the labour productivity to 60 ™ place comparing 50 ' place in
2018. Ukraine was the worst in labour productivity which shows low level of applied technologies and
production of goods with low added value, has got to three outsiders on technological possibilities
(58th place) and takes 54th place in the level of expenses for research and development in gross
domestic product. At the same time, it holds the 28th place in higher education efficiency and 35th in
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patent activity, meaning it has the potential for development. Ukraine is continuing provide efficient
higher education and provide qualified graduates for the labour market.

{1 824
759
| 467 0
| 151 130
—L'Z;)??‘ : - -
2015 2017

Fig. 1. Innovation Activity of Industrial Enterprises in Ukraine in 2015 and 2017 (number)
Source: (State Statistics Service of Ukraine, 2019)

The data figure 1 demonstrates that the industrial enterprises continue provide policy for
enhancing innovation activity in Ukraine. Despite the fact that some indicators of innovation activity
decrease, we can mark the positive trend in innovation development. The number of industrial
enterprises providing innovation activity decreases from 824 in 2015 to 759 in 2017 in Ukraine, spent
money for internal R&D falls from 151 to 130, spent money for external R&D drops from 70 to 62.
Encouraging trend demonstrates that the spent money on the acquisition of other external
knowledge increases from 32 to 43, and spent money for buying machines, equipment and software
rises from 467 to 500.

According to the State Statistics Service data, in 2017, the IT sector accounted for more than 3
percent of gross domestic product, and the industry's total revenue exceeded $ 3.5 billion, which is
comparable to the high-tech sector output. A comprehensive new report into the Ukrainian IT
industry produced by tech service provider N-iX estimates that IT industry currently accounts for 20
% of Ukraine’s overall service sector exports. The sector is growing an annual rate of 26 %, with
approximately at 4000 IT companies active in the country. Ukraine is currently home to over 100
international research and development centers and counting, while there are an estimated 2000
startup companies. The Ukrainian IT industry is currently growing at a rate of approximately 30, 000
specialists workplaces per graduates with necessary skills to feel these vacancies, whereas the
country’s universities and institutes of higher education are only producing 16,000 (Ukraine IT
Industry Overview, 2019).

Firm-level surveys show that more than 20 percent of firms in many developing countries rate
inadequate skills and education of workers as a major or severe obstacle to their operations.
Regulation of labour markets is usually intended to help workers, but can also be a significant
constraint on firms (World Development Report, 2005).

Saha (Saha, 2015) argues that one attractive option can be the establishment of “cluster
councils” for successful business clusters. These councils require litle government involvement and
not only help to improve communication between companies and government, but also magnify the
visibility of success stories to potential investors. Rusnak and Prokhorchuk (Rusnak &
Prokhorchuk, 2018) propose specific initiatives to accelerate the development and implementation of
“innovation laws”; to review the list and content of the existing scientific and technical programs with
the purpose of more consideration of the world tendencies and their adaptation to the needs of the
national economy; to develop an innovation monitoring system.
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Fig. 2. Development of innovative processes in the volume of industry (%)
Source: (State Statistics Service of Ukraine, 2019)

The market situation remains tense and is characterized by a decrease in demand for labor in
Ukraine. The main trends in the labor market could be defined by extremely low employment rate.
The employment rate is 56.9%, including 57.6% in urban areas and 55.5% in rural. Employment
rates among men were higher than among women — 62.5% and 51.9% respectively. Despite
depressed growth of unemployment, the unemployment rate remains high, especially among young
people. Industrial production indices decrease to 87 % in 2015 in comparison to 89.9 % in previous
year in Ukraine (Ukraine in figures 2016).

Muthusamy, Rasid (Muthusamy & Rasid, 2018) propose managers to carry out an internal audit
on existing internal training program and career development program for skilled employees. They
consider these measures will help to improve managers ability to recruit, build skill and retain the
skilled employees.

Innovation activities in Ukraine are largely financed from internal resources (70% of innovative
companies in 2011), although their share of total innovation expenditure has declined since 2005
(from 87.7% in 2005 to 52.9% in 2010). The share of state budgetary funds remains negligible, at
around 1%. The structure of innovation expenditure is dominated by the purchase of machinery,
equipment and software (73%), which contributes to technological catch-up. Internal R&D
expenditure represents 5.8%, external R&D and other knowledge inputs 2.3% and 1.7%, respectively
(UAH 246.6 million (Statistical Yearbook: Research and Innovation in Ukraine 2011, 2012). The
structure of R&D expenditure was industry specific (medium to medium-low technology and resource
intensive sectors), with internal R&D activities concentrated in the machinery and chemical
industries, and demand for external R&D and other knowledge inputs in metallurgy and machine
tools (Innovation Performance Review of Ukraine, 2013).

Some authors underline the main transformation in the world of work over the last 20 years in
terms of the labour market, social dialogue, and conditions of work, wages and incomes, and effects
on the middle class (Vaughan-Whitehead et al., 2016). Strong institutions are not only “the building
blocks of just societies’ but can be, if well designed, fully consistent with high employment and
dynamic economies (Berg, 2015). The information technologies contribute into the average annual
growth of labour productivity in a range of countries. The impact of IT on the system transformation
of social labour relations defines by a set of parameters (Grishnova & Kostenko, 2014).

The UNIDO assessment of the Competitive Industrial Performance in 2018 Ukraine is ranked
64™ with score 0,0407 among 150 countries. (Ukraine Competitiveness Rank, 2019) Ukraine enters
the group of emerging industrial economies. Attraction inflow of new technologies and their
dissemination lead to labour productivity increase per capita, and country’s competitiveness
improvement. The diffusion of advanced technologies support an increase in country’s
competitiveness. Technological diffusion contributes to greater competitiveness in manufacturing, the
country’s institutions, infrastructure, human capital, business environment and other factors must
also be conducive to structural change (Rodrik, 2018). Government policy supporting education and
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retraining programs affects the prospects for individuals — and the ability of firms to enter new
markets and adopts new technologies. It also needs to facilitate allocation of labor to its most
productive use while helping workers cope with labor mobility. Technological progress that leads to
higher productivity and economic growth improves working conditions and wages, but it can also
result in more rapid changes to firms and industries. Improving the business climate goes hand in
hand with enhancing human capital. A skilled workforce is essential for firms to adopt new and more
productive technologies, and a better business environment raises the returns for investment in
education. As firms have more opportunities and better access to new technologies, they demand
more skilled workers and have stronger incentives to engage in growth-enhancing activities, raising
both the private and social returns to education. Technology transfers by multinational firms, and
technology adoptions by local firms, require a minimum of human capital and training. New
technologies generally require significant organizational changes, which are also handled better by a
skilled workforce. Firm’s strategy directs towards workers’ motivation, new jobs creation, labour
efficiency increase and etc. Business regulations improvement can reduce incentives to make new
investments, adjust the organization of work to take advantage of new technologies or opportunities,
or hire more workers.

Conclusion. Regulatory barriers to growing business of any size continue to impede
development of competition, entrepreneurship, and productivity increase. The sufficient state policy
creates opportunities to improve countries position via the role of competition in spurring innovations.
Efficient allocation of resources aims the adoption of micro and macro-economic measures for labor
productivity per capita increase, market efficiency and technical efficiency improvement. The new
technologies inflow and labor force education and training, will create the basis for innovation
breakthrough to the informational society. Lasting a long time growth could be achieved on the basis
of elaboration and application of innovations in all spheres of production. Highlighting the priority
tasks of economic policy the top-priority investment in R&D and in education, informational network
improvement, reduction of labor shedding share in total labour productivity, provide regulatory
reform, remove sector specific, institutional obstacles to growth, stimulate transparency and
competitiveness for business.

The factors of labour productivity increase are the following: the quality of labour and social-
economic conditions for workers, the level technical equipment, and the quality of labour
organization. The basic characteristics of the labour costs are the level of qualification, professional
knowledge, skills, competences, responsibility, working experience. Modernization of equipment,
new kinds of technique use, the efficient resource technologies make up the fundament for stable
development of country. The improvement of labour organization includes the application of new
progressive forms of management.
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CBITOBUW TA EBPONENUCbHKUI 0OCBIA PEANI3ALIT MOAENI IHKIMKO3UBHOIO
PO3BUTKY

Y craTTi cdopmynboBaHi 0cobnMBOCTI iHKMIO3MBHOI MOAEnNi €KOHOMIYHOro Po3BWUTKY. Po3rmsiHyTO pisHi
nigxoau 40 BU3HAYEHHSI CYTHOCTI iHKMO3UBHOIO TUMY PO3BUTKY €KOHOMikM. OAWH 3 SKUX BU3HAYa€ iHKMIO3UBHUN
PO3BWUTOK $IK CTilke EKOHOMiYHE 3POCTaHHSl, OCHOBHOK METOK SIKOTO € CKOPOYEHHSI BigHOCTi Ta HepiBHOCTI.
Opyrui nigxia Bu3Havae iHKMO3MBHUIN PO3BUTOK SIK NPOLEC PO3LUNMPEHHS 3aryyYeHOCTi HaceneHHs 4O CTBOPEHHS
BBI, 3abe3neyeHHst piBHUX MOXNMBOCTEN AN peanisauii CBOro IOACLKOro MOTEHUiany HesanexHo Bif
coLianbHO-eKOHOMIYHUX YMOB, CTaTi, MiCUS MPOXWBAHHA Ta €THIYHWMX KopeHiB. MeTow cTaTi € [ocnimKeHHs
CBITOBOrO Ta EBPONEWCLKOro AOCBiAYy peani3auii MoAenen iHKM3NBHOrO PO3BUTKY, BUBYEHHS Ta y3aranbHEHHS ix
OCHOBHUX OPIEHTUPIB Ta iHAMKaTOpiB. BM3HayeHo, Wwo Moaenb iHKI3MBHOMO PO3BUTKY 6a3yeTbCs Ha HACTYMHUX
ymoBax: Aepxasa 3000B’A3aHa HagaTU MOXIUBICTb KOXHIN NIOAMHI MOBHOLHHO Ta B MOBHIN Mipi peanidyBaTtu
CBill NoTeHUian; 6yTW aKTUBHMM Ta MOBHOLHHUM YNEHOM CYCMiNbCTBA; OTPUMYBATW rigHYy OnnaTy 3a pesynbTaTtu
CBOEi Mpaui; piBHOMY AocTyni Ao pe3ynbTaTiB npaui, sikui nepegbayae piBHOMIpHWIA i AocCTaTHiA po3nogin
pe3ynbTaTiB npaui MK HaiMaHUM MpauiBHUKOM, MiANPUEMUEM i AepXaBol yepe3 30anaHcoBaHU pPO3Mip
3apobiTHOi nnaTtu, npubyTkiB i nogaTkiB; AOCTYMHOCTI A0 BWCOKOSIKICHMX OCBITHIX i MeQW4YHUX NOCMyr TOLO.
[MpoaHanisoBaHO 0COGNMBOCTI amMepUKaAHCLKOI, EBPOMNENCHKOI, KUTaNCbKoi Ta HOPBE3bKOI MoAeni iHKM3MBHOMO
po3BUTKY. BMaineHo ix OCHOBHI NpiopnTeT Ta OPIEHTUPM COLianNbHOro 3axmcTy. BusHayeHo Wnaxu OOCArHEHHSA
iHKM3MBHOrO  3pocTaHHsA. [MpoBedeHO aHarni3a MokasHUKIB EeKOHOMIYHOrO  3pOCTaHHs, piBHA  BigHOCTI,
po3LlapyBaHHS HacerneHHs, coujianbHWX rapaHTii, couianbHUX BuAaTKiB. TOMYy iHBECTWUUIl B OCBIiTY, BUPILLEHHS
coujanbHUX, HauioHanbHWX, KyNbTYPHUX, AeMOorpadivyHnX, eKororiyHux npobrnem, po3BUTOK OXOPOHW 3[40POB'S,
Hayku cnpusTMmMe hopMyBaHHIO HOBOI CTPYKTYPU EKOHOMIKM, sika Byae 6a3yBaTuch Ha NpMHUMIAaXx iHKIMO3WBHOCTI.
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WORLD AND EUROPEAN EXPERIENCE OF INCLUSIVE DEVELOPMENT MODEL
REALIZATION

The article identifies features of an inclusive model of economic development. Different approaches to
determining the essence of an inclusive type of economic development are considered. One of which defines
inclusive development as sustainable economic growth, whose main purpose is to reduce poverty and inequality.
The second approach defines inclusive development as the process of expanding people's involvement in GDP
creation, ensuring equal opportunities for realizing their human potential regardless of socio-economic conditions,
gender, place of residence and ethnic roots. The purpose of the article is to explore the world and European
experience of implementing the models of inclusive development, to study and summarize their main benchmarks
and indicators. It has been determined that the model of inclusive development is based on the following
conditions: the state is obliged to enable every person to fully realize his or her potential; to be an active member
of society; receive decent pay for the results of their work; equal access to work results, which implies a uniform
and sufficient distribution of work results between employees, entrepreneurs and the state through a balanced
amount of wages, income and taxes; accessibility to high quality educational and medical services, etc. The
features of the American, European, Chinese and Norwegian models of inclusive development are analyzed.
Their main priorities and guidelines for social protection and inclusion are highlighted. Ways to achieve inclusive
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growth are identified. The analysis of economic growth, poverty, population stratification, social guarantees, social
expenditures has been carried out. Therefore, investments in education, solving social, national, cultural,
demographic, environmental problems, development of health care, science will contribute to the formation of a
new economic structure, which will be based on the principles of inclusiveness.

Keywords: inclusive development, economic growth, income inequality, well-being.
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MUPOBOW U EBPOMNMENCKWUW ONbIT PEANU3ALUUM MOOENU UHKNKO3UBHOIO
PA3BUTUSA

B cratbe cdopMynupoBaHbl OCOGEHHOCTU  WHKIO3MBHOW MOZENN  3KOHOMMUYECKOrO  pasBUTUS.
PaccmoTpeHbl pasnuuHble noaxodbl K OMPEeAEeneHuio CYLLHOCTU WMHKTH3MBHOTO TWMa pasBUTUS 3KOHOMUKW.
[MepBbI onpegensieT WHKMIO3WBHBLIA TUM Pa3BUTUS KakK YCTOMYMBBLIA IKOHOMWUYECKUA POCT, OCHOBHOW LIEnblo
KOTOpPOro onpegeneHo cokpalleHne 6eoHOCTM M HepaBeHCTBAa. BTopon noaxon onpenensieT WMHKM3UBHOE
pa3BUTME KaK MpoLecCc pacluMpeHusi BOBMEYEHHOCTWM HaceneHust B co3gaHve BBI1, obecneveHue paBHbix
BO3MOXHOCTEN AN peanu3auuM YerioBe4eckoro mnoTeHuuana He3aBWCUMMO OT  COLManbHO-3KOHOMUYECKUX
YCIOBUI, MNorfa, MecTa >XUTEeNMbCTBAa W 3THUYECKMX KOpHeWn. Llenb cTtaTbum — wuccnegoBaHnMe MMPOBOTO U
€BpOMNENCKoro onbiTa peanusaumMn Mogenen WHKMIO3UBHOIO pasBUTUS, M3ydYeHne U 06oOLLIeHME MX OCHOBHbIX
OPVEHTUPOB U MHAMKaTopoB. OnpeaeneHo, YTo MOAENb MHKIO3MBHOMO pasBUTUS GasupyeTcst Ha creaylowmx
YCIOBUSX: rOCY4apCTBO 0053aHO NPefoCTaBUTb BO3MOXHOCTb KaXKOOMY YEIoBEKYy MOTHOLEHHO M B NOHOM Mepe
peanu3oBaTb CBOW MoTeHuuan; ObiTb aKTUBHBIM U MOJIHOLEHHbIM YNleHOM oOLlecTBa; nony4vatb OOCTOWMHYHO
onnaTty 3a pe3ynbTaTbl CBOEro TpyAa; paBHOM AOCTyne K pesynbTaTaM Tpyda, KOTOpbI npegycMatpuBaet
paBHOMEpHOEe W [JO0CTaToMHOEe pacnpefeneHne pes3ynbTatoB  TpyAa Mexay HaeMHbIM — paboTHUKOM,
npeanpuHMMaTenem n rocygapctsom 6narogaps cbanaHcMpoBaHHOMY pa3mepy 3apaboTHOWM nraTthl, NpMobINN K
HanoroB;  [OCTYMHOCTM  BbICOKOKAYECTBEHHbIX OOpa3oBaTenbHbIX W MEAUMUMHCKUX — ycnyr u  T.M.
[MpoaHanuaMpoBaHbl OCODEHHOCTW aMepuKaHCKOW, €BPOMENCKON, KUTAanWCKOW W HOPBEXCKOW Mopenewn
WHKITIO3MBHOTO pa3BuTus. BbigeneHbl MX OCHOBHble MPUOPUTETBI UM OPUEHTMPbI COoUManbHOW 3aliuTbl U
BkNoyeHuss. OnpepeneHbl MNyTUM [OOCTWXKEHWMS WHKMIO3MBHOTO pocta. [lpoBedeH aHanu3 nokasaTenew
9KOHOMMYECKOrO poCcTa, YPOBHA OGEeOHOCTW, YPOBHSI PACCrOEHUsi HaceneHu £, couumarnbHblX rapaHTui,
coumnanbHbiX pacxogoB. [1osTomMy uWHBeCcTUMUMM B 0OOpas3oBaHWe, peLUeHUs CouMasnbHbIX, HaLMOHAINbHBbIX,
KyNbTYPHbIX, Aemorpaduyeckunx, 3Komorndyeckux npobrnem, pasBUTUE 30paBOOXPaHEHUs, Hayku Oyget
crnocobcTBoBaTh (POPMMPOBAHMIO HOBOW CTPYKTYPbl 3KOHOMMKM, KOTopas OyaeT GasvmpoBaTbCa Ha MpUHLMNAX
WHKITFO3MBHOCTW.

KnioueBble crnoBa: WHKIIO3MBHOE pas3BUTUE, SKOHOMUYECKUMA POCT, HEPaBHOMEPHOCTb [10XO4O0B,
©narononyuve.

JEL Classification: E64, H00, J21, O51, O57.

MocTaHoBka npo6nemu. OCHOBHUM CTpaTeriYHNM OpiEHTMPOM MONITUKM BaraTbox KpaiH CBITy
€ CTillke eKOHOMIYHe 3pocTaHHA. B npoueci rmobani3auii ekOHOMIYHI MOXMMBOCTI CYnpOBOOXKY OTbCH
Hebe3nevyHnMn pusmkamm, Lo 3yMOBIIOTLCA HECTIMKICTIO NOTOKIB Kanitany, 3pocTtaHHAM 6oprosoi
3anexHOCTi, MOCUMNEHHAM HEPIBHOCTI, 3pOCTaHHAM BigHOCTI, HeCcTabinbHICTIO hiHaHCOBOro cekTopa.
Taki TpaHcdopmalinHi npouecu, Wo BigOyBalTbCA B CBITOBI €KOHOMILi, MPU3BOASATbL A0 3MiHU i
OCHOBHUX NpiopuTETIB i cTpaTerii il po3BUTKY. Ha CbOrogHilHi AeHb LUMPOKOro NoLmMpeHHs HabyBae
MoZ€enb iHKIHO3MBHOMO 3POCTaHHSI.

AHani3 ocTtaHHix gocnigxeHb. Mpobnema BMBeAEHHS1 HaUiOHaNbHOI €KOHOMIKM 3 Kpu3n Ta
3abe3neyeHHs iHKM3NBHOrO PO3BUTKY MOCIAaE BU3HAYarbHe Micue B AOCHIMKEHHSX, K 3apyOiKHNX
TakK i BiTYM3HSAHUX BYeHUX. OKkpemi acnekTn NpobrnemMm iHKM3NBHOIO PO3BUTKY BMCBITIEHO B Npausx
ykpaiHCbkux HaykoBuiB. Cepen Hux cnig Big3HaumTu: A. Basnnmioka (Basunnmok & XynuH, 2013),
lO. CaBenbeBa (CaBenbes, 2017), J1. degynoBoi (Peaynoa, 2017) Ta iHwmx. OgHak, He 3Baxarouu
Ha yBary BYeHMX OO0 [aHOi nmpobnemaTvky OOCArHYTW iHKIO3UBHOIO PO3BUTKY B YKpaiHi Tak i He
BAAETLCS.

MeToro ctati € [ocnigXeHHs CBITOBOro Ta €BPONENCHKOro AOCBidy peanisauii moagenen
iHKNIO3MBHOrO PO3BUTKY, BUBYEHHS Ta y3aranibHEHHS iX OCHOBHWUX OPIEHTUPIB Ta iHAUKaTOpIB.
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OCHOBHi pe3ynbTaTu gocnigxeHHA. CborofHi GinbLiCTb NPOBIAHUX HAyKOBLIB NepeKoHaHi,
WO fnuvWe €eKOHOMIYHOro 3pOCTaHHA HeaoCcTaTHbO, Wo6 roBopuTM Npo edEeKTUBHUI PO3BUTOK
aepxxasu. JOCArHyTi MakpOEKOHOMIYHI MOKa3HWKM KpaiHU MOXe CBIgYUTU MPO AOCATHEHHS BUCOKOIMO
piBHA PO3BWTKY, ane Mpu LbOMYy 3HayHa 4acTMHA HaceneHHs He Oyae «BKMYeHa» B Mpouec
ctBopeHHsa BBI1, a BignoBigHo 11 y po3nogin cycninbHux 6nar 1a Matn HU3bki goxoan. Pesynbtatom
LUbOro € po3sliapyBaHHs HaceneHHsa Ta GigHicTb. Came TOMy B CBiTi OCHOBHMI aKUEHT pobuTbCs Ha
iHKMIO3NBHY MOAENb EKOHOMIYHOIO PO3BUTKY.

Mogenb iHKMO3MBHOIO 3pOCTaHHA OCHOBaHa Ha ToOMy, WO [obpobyT cycninbctBa €
6araToBUMIpHMM MOHATTAM, MOrO piBEHb HE MNOBWHEH BUMIPIOBATUCHA NULLE CTIMKMMU Temnamu
3pocTaHHA peanbHoro BBIT i matepianbHMMn goxofamu HaceneHHs. HaBiTe KpaiHu, siki mMaloTb
O[lHAKOBUW piBEeHb CepefHiX OOXOAiB HacCeneHHs, MOXYTb iCTOTHO BIiOPI3HATUCA 3a MOKasHUKaMu
«3arny4eHocCTi» | «SKOCTi XUTTA», TOOTO MOXNMBOCTI MaTu poOOTy, OOCTYMHOCTI OCBIiTHIX Ta
MeAMYHUX NOCAYr, YUCTOTU MOBITPS | MUTHOT BOAM, @ TAKOX PiBHS COLianbHOrO 3axXMCTy i MOXITMBOCTI
yyacTi KOXHOT NI0AMHN B XUTTI cycninbcTea (A. de Haan & Thorat, 2013).

[HKNO3NBHMI TUN PO3BUTKY nepenbavae Te, WO AepxasBa 3060B’A3aHa HagatM MOXIMBICTb
KOXHIi NIOAMHI MOBHOLIHHO Ta B MOBHINW Mipi peanidyBaTu CBi noTeHuian; 6yTn akTMBHUM Ta
MOBHOLIHHMM YNEHOM CYCNinbCTBa; OTPMMYBATWU TigHY onnaTy 3a pesynbTaTh CBOEi npaui, Wwo y
CBOI 4epry Aae OOCTYM OO0 MOXIMBOCTEW; PiBHWUIA JOCTYN A0 pe3ynbTaTiB npadi, Skuii nepenbavae
PiBHOMIpHWI | gOCTaTHIA po3nodin pesynbTaTiB npaui MK HanMaHUM npauiBHUKOM, NianpuemMueMm i
AepXxaBot yepes 30anaHcoBaHWi po3mip 3apobiTHOI nnaTu, NpubyTKIB i nogaTkiB; AOCTYMNHICTb A0
BMCOKOSIKICHUX OCBIiTHIX i MeamyHux nocnyr Towo. Cepen OCHOBHWMX O3HaK iHKMO3MBHOI Mogeni
PO3BUTKY Cnif, 3a3HAYUTM HACTYMHe: CKOPOYeHHSA BigHOCTI 1 HEPIBHOCTI; 3anyyeHiCTb HaceneHHs Ao
cTBOpeHHs BBI1; 3abe3neyeHHs piBHUX MOXMMBOCTEN ANA pearnisauji NogcbKoro;. npasa BracHOCTI
3axvLWalTbes; PYHKUIOHYBAHHSA PUHKIB NIGTPUMYETBCS | PErynioeTbCa AepXaBHUMU iHCTUTYTamu;
BiOKpUTTA BnacHoro 6Gi3Hecy crpoweHo. 3aranoM iHKMIO3MBHUIA PO3BUTOK nepeabavae mopernb
rnobanisadii, B ymoBax SIKOi JOMiHYyOTb BUPIBHIOKOYiI iHCTPYMEHTH, WO NPUBOAUTL [0 CKOPOYEHHSI
AvcbanaHciB i piBHOMIpHOMY po3noAiny couianbHux 6nar Ta EKOHOMIYHOIO 3pOCTaHHS 3aranoMm.

[HKNHO3MBHUIA TUM €KOHOMIYHOIO 3pOCTaHHA BU3HA4YeHo i B cTparterii «E€spona 2020», nig akum
po3yMieTbcA po3byaoBa €KOHOMIKU 3 JOCATHEHHSIM BUCOKOTO PIiBHSI 3aMHATOCTI ANsl 3abe3neyeHHst
couianbHOi Ta TepuTopianbHOi 3rypToBaHOCTI (egHocTi). Y CrtpaTterii 3a3HayeHo, L0 iHKMO3UBHE
3pocTaHHA BKMoYae B cebe: MOBHE BMKOPUCTaHHA TPYAOBOrO noTeHuiany, 3HWKeHHA BigHocCTi Ta ii
Hacnigkis, PO3BUTOK CoOLianbHOI 3anyyYeHoCTi, YCYHEHHS perioHanbHux gucnponopuin y Ctparerii
(Europe 2020, 2010).

B uinomy mopenb iHKNO3MBHOrO po3BuUTKY nepenbadyae, WO B LEHTPI yBarum opraHiB Brnagn €
NogMHa | NPIOPUTETHUMKM HaMNpAMKaMn MNOMITUKM € NigTPUMKa X XUTTELIANbHOCTI, BKMAKYaK4n
KynbTypy, OCBiTY, OXOpOHY 300pOB'S, HayKy, MpaueBnaliTyBaHHs, couianbHe 3abe3neveHHs,
TBOPYiCTb. [ONOBHA MeTa EKOHOMIKM B Lt Mogeni — 3abe3ne4nTn XXUTTEBO BaXKNMBI NOTPebU KOXXHOT
nognHW. ToBGTO OCHOBHOK ULiNmi perioHanbHOi MONITUKU € CTBOPEHHSI CNpUATAMBUX YMOB Ansi
XUTTEQIANBHOCTI 5IK OKPEMOro rpoOMaasiHuHa, Tak i HaceneHHs B uinomy. MpiopMTeToM iHKMO3UMBHOMO
PO3BUTKY € MIOABULLEHHS SKOCTi XWUTTS HaceneHHsl 3a paxyHoKk (DOPMyBaHHA €KOHOMIKU 3 BUCOKOIO
3aVHATICTIO Ta CycninbCTBa 3 MOr0 MiHIManbHUM po3liapyBaHHAM. B igeani iHKMO3MBHE 3pOCTaHHSA
NMOBMHEH HaJdaBaTVM NOAAM PiBHI MOXMIMBOCTI ANA peanisauii CBOro moAcbKOro noTeHUiany
Hes3anexHo Bif coLlianbHO-eKOHOMIYHUX YMOB, CTaTi, MiCLS NPOXMBAHHA Ta €THIYHOro NOXOAXEHHS
Oani po3rnsaHemo Aekinbka moaenewn iHKNI3MBHOrO €KOHOMIYHOro po3BuTKy. KoxHa 3 umx mogenen
Mae CBOi nepesaru i HegonMiku.

AmepukaHcbka MoOeslb — NPIOPUTETOM PO3BUTKY € 3abe3neyeHHs! PiBHMX MOXMIMBOCTEW ANS
ycix uneHiB cycninectBa (CLUA, Kutan). La mopenb € Hag3BMYalHO CTUMYMIOKOYOK CTBOPHOE
nepeaymoBu Ansi PO3BUTKY KpaiHW 4yepes iHHOBAaUji, MpoTe BOHA He Bupiwye npobnem GigHOCT i
po3LlapyBaHHs HaceneHHsa 3a goxogamu. Tak, pieHb 6e3pobitTa y CLUA ctaHoButb 5,6 % (8,7 MnH
oci6 € 6e3pobiTHumMK, a 6,8 MnH mMatTb pobOTy 3 YACTKOBOK 3aMHATICTIO). AKWO npoaHanisysaTu
couianbHi BuaaTku gepxasHoro 6togxeTy CLUA, To HanbinbLuy YacTKy y CTPYKTYpi BUAATKIB BrogxeTy
3aiMaloTb BUAATkM Ha ocBiTy — 35 %, Ha oxopoHy 380poB’'st — 9 %, Ha couianbHe 3abe3neyeHHs —
13% (Buptokos, 2017).

KoHuenuis iHKN03MBHOrO pPO3BUTKY aKTUBHO po3pobnsieTbes i B Kutai nounHaroum 3 2011 poky.
OCHOBHOK METOK iHKITHO3MBHOIO PO3BUTKY BM3HAYEHO: PO3MOBCHOKEHHS Onar, ki reHepyrTbest
€KOHOMIYHUM 3pOCTaHHSAM, Cepef BCiX BEPCTB HaCeNeHHs, a TaKOX — [OOCArHeHHs OanaHcy B
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€eKOHOMiYHOMY i coujanbHoMy nporpeci. OCHOBOIO Ui€i Modeni € PO3BUTOK FOACHKUX Pecypcis,
[OCATHEHHS1 MOBHOI 3aMHATOCTI, NiABMLIEHHS KBanigikauii npauiBHMKiB. laoes iHKNO3MBHOIMO
3pocTaHHa B Kutai nepeabadvae Bigxig Big Moaeni €KOHOMIYHOIro 3pOCTaHHsl OyAb-SIKOH LiHOM,
He3BaXkalouy Ha BUTpaTK. 3MiHa NONITUKK: 3 BiAKPUTOI EKOHOMIKM Ha BHYTPILLHI pECypcu po3BUTKY i iX
GinbLU FHYYKUA PO3MoAin 3ymMOBMeHa TUM, LLO iHO3eMHi iHBECTOpPU MalTb BMAcHi iHTepecu, HepiaKko
30BCiM HECYMICHI 3 iHTEepecamMu KpaiHu-peuunnieHTa, aka He oTpMMae ovikyBaHi pesynbtatu. Ha gymky
opraHie Bragum B  npouecu rnobanisauii HaykoBOro Ta iHHOBAUINHOIO pPO3BUTKY HeobXigHO
BKIIOYATMCA Ha OCHOBI BriacHWX igen i po3pobok, BMpoLLyBaTV BMAcHUX MigepiB Ha NpioputeTHUX
HanpsiMKax, 3MIHUTWU CMOXMBYMA CTUNb B3aEMUH i3 3apybikHUMW YHiBepcuTeTamu, HayKoBUMU
ueHtpamu Ta THK (Mpura & Tobinko, 2015). Tomy Bxe B 2007 poui nepen ypsoom Kutato 6yno
MocTaBneHo 3aBAaHHs Mepexony A0 €HAOreHHoro iHHoBauiiHoro po3suTky. OgHuM i3 npioputeTiB
iHKINIO3MBHOI MOAEri eKOHOMIYHOro 3pocTaHHs B KuTal € CTMMYMoBaHHA BHYTPILUHLOrO MOMUTY i
CMOXMBaHHs. 3a 4ONOMOro OHXKETHOro CTUMYIIOBaHHSA yps KpaiHW 3MEHLUYE 3anexHIiCTb Bif
30BHILLUHBOMO MOMNUTY LUMISIXOM HApOLLyBaHHA BHYTPILLUHBOrO NOMUTY.

BuainsaoTe BHYTPILLHI | 30BHILLHI acnekTn Moaeni iHKNI3MBHOrO 3pocTaHHs B Kutai. BHyTpiLLHin
acnekT iHKNI3MBHOrO pPo3BUTKY nepeabayvyae eKOHOMiIYHe 3pocTaHHsA Binbll HU3bKUMKM Temnamu, 3
OpieHTauicl0 Ha MOKa3HUKM €edEKTUBHOCTI, OCHOBHWIA akueHT pobuTbCs  Ha iHHOBAaUifX, sKi
reHepyloTbcsl BcepeauHi Kutato, Ha ekonoriyHe BUPOOHMUTBO i Aeski iHWi acnekTn. 30BHiWWHIN
akTop  [OOCSITHEHHSI  iHKMHO3MBHOIO  3pOCTaHHA  nepenbavae, nepw  3a  Bce,  3MiHy
30BHILLHBOTOPrOBENbHOT MOMITUKX. B €KCnopTHIN NoniTui akueHT pobuTbCst Ha NPOAYKLO 3 BUCOKOH
[O4aHOK BapTICTIO, Ha OCHOBI BRacHWX TexHonorin. B iMAOPTHIM noniTuui — NOCUNEHHs
iMnopTo3aMmilLeHHs 3 aKLeHTOM Ha TexHonorii, Bupobneri B Kutai (Casenses, 2017).

€sponelicbka MoOerlb — OPIEHTYETbCS Ha PIBHICTb Yy AOCTyni OO pe3ynbTaTiB npaui Ta ix
piBHOMipHOro poasnoginy. KpaiHu-uneHn €C [eMOHCTPYITb BUCOKI MOKAa3HUKM EKOHOMIYHOrO
3pOCTaHHA | couianbHUX rapaHTii, PO3BUHYTOCTI AEMOKPATUYHWMX IHCTUTYLIN, PiBHA OCBITU Ta
iHHOBALIMHMUX TEXHOMOTIN.

OcobnusicTio nonitukn €C crana BigmoBa Big 6€3yMOBHOro AOTPMMaHHS OOHOMO 3 FONIOBHMX
NPUHLMNIB PUHKOBOI €KOHOMIKU — BifIbHOI KOHKYPEHLil Ha KOPUCTb perynboBaHoi KOHKypeHLii. Take
KOPEKTYBaHHSA PUHKOBMX MEXaHi3MiB i «BiflbHOro LiHOYTBOpPeHHA» B €C crnpsiMoBaHe He nule Ha
couianbHU 3aXUCT HaceneHHs, ane i Ha NiATPUMKY Manoro i cepegHboro Gi3Hecy, AesiKnx ranysen
NPOMMWCIOBOCTI, CinbCbKorocnogapcbknx BupobHMkiB. B €C Ha nepwe Micue BMXOOUTb MoOAenb
coujanbHOI AKOCTI, fka BM3Ha4Ya€ OCHOBHI YMOBMW ANS PO3BWUTKY CYCMiNbHWX BiAHOCWH. BignosigHo,
coujanbHa sKiCTb po3rNsaAaeTbCs Y YHOTUPLOX BUMIpaXx NI0ACHKMX CIPOMOXHOCTEN:

1) exoHOMIYHOT Be3nekun (economic security), ska rapaHTye NEBHUN PiBEHb XUTTS;

2) couianbHoro BknYeHHS (social inclusion), Wo o3Hayae goctyn OO iHCTUTYLIOHANbHOro Ta
iHPPACTPYKTYPHOrO KOHTEKCTY, @ TaKOX «CTYNiHb iHTErpoBaHOCTi NoAen [0 Pi3HUX HCTUTYTIB i
CYCNiNbHUX BiJHOCUHY;

3) couianbHoi 3rypToBaHoCTi (social cohesion), sika FpyHTYETbCS Ha CRINbHUX I4EHTUYHOCTSX,
LiHHOCTSAX | HOpMaX, Lo 3a6e3neyytoTb y3roaXKeHiCTb B3AaEMOZIN;

4) HabyTTs NOBHOBaXeHb i MOXNMBOCTEN (empowerment), WO o3Havyae abo «3gaTHICTb noaewn
KOHTPOIIOBATN CBOE XWUTTHA Ta HASABHICTb BiAMOBIAHMX 3HaHb, BMiHb i yMOB» ANnSA Uboro, abo mipy,
HaCKiNMbKX CyCniNnbHi BiBHOCUHM CNPUSAIOTL MOXNMBOCTAM noauHu (Casenbes, 2017).

MonitTuka coujanbHoro BkMoYeHHs €Bponericbkoro Coto3y hoKycyeTbCa Ha HEPIBHOMY AOCTYM
(abo noro BigcyTHOCTI) Ao pecypciB. Akwo B CLIA nonitvka couianbHOro BKMHYEHHS OO CUCTEMU
OCBIiTW, PUHKY Mpaui Ta rpomagcbkmx cnyx6 Gyna cnpsiMoBaHa, Hacamnepen, Ha ocib, ki yepes
isnyHi abo mMeHTanbHi 0OMeXeHHSI He MOXYTb OpaTh yyacTb Y MOBHOLIHHOMY XUTTi, @ BU3HAHHS
npaea piBHUX MOXNMBOCTEW ANS Takmx ocib cTano 3aBepLUeHHsIM pyXy 3a rpOMafsHCbKi mpasa, Konv
B 1975 p. koHrpec CLUA npunHsas denepanbHuii 3akoH (Individuals with Disabilities Education Act),
AKMIN rapaHTyBaB iHKIIO3MBHY OCBIiTY, TO B €EBponericbkomy Cotosi ii meTol Oyno nogonaHHs
OigHocTi Ta TpmBanoro 06e3pobiTTa. OKpeMo 34IMCHIETLCA NiATPUMMKA TUX, XTO He3gaTHWIA
npautoBaTy, i SKMM rapaHTyeTbCs [OCTaTHIN piBeHb 406pobyTy (CaBenbes, 2017).

3rigHO HOpBe3bkOI MoAerni iHKM3NMBHOIMO PO3BUTKY BiflbHUA PUHOK CaMOCTINHO He MoOXe
30iicCHATX cnpaBeanvMBUIA PO3NOAiN AoxoaiB i HauioHanbHMx GaraTtcTB. HeobxigHa piBHOBara Mix
PVHKOM | OepxaBHUM ynpaeniHHAM. [lepxaBa € BignosiganbHo 3a pos3nogin 6aratcts, npas i
nocnyr. CoujanbHWA 3axUCT CTOCYETbCS YCiX rpoMagsaH KpaiHu, a He nvwe O6igHMx BepcTB
HacerneHHs. PeanisyeTbca nporpecvMBHa cucTeMa OMNOAATKyBaHHS, Ska € BaXNMBUM e(EKTUBHUM
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3acoboM nepeposnoginy noxoAis. PerioHn audepeHLitoTbes, 3anexHo Bif piBHS NPOMMUCIIOBOrO
PO3BUTKY: MEHLL PO3BMHYTI — OAEPXYITb HEOoOXiAHEe KpeauTyBaHHA i 3MeHLWeHHs nopatkiB. Llini
€KOHOMIYHOI MOMiTMKM CNPsSIMOBaHi Ha MNigTPUMKY HeOOXiQHOro EKOHOMIYHOTO PO3BWUTKY KpaiHw,
BBEEHHS MexaHi3miB npoTtuaii 6e3pobiTTio. Y KkpaiHi icHye eguHa cucTema peectpauii BinbHUX
BaKaHCiW, NiAroToBKy i NepeniaroToBKM kaapiB Ha YncneHHnx 6eskowToBHUx Kypcax. OcBita B kpaiHi
€ OOCTYMHOW Ans BCiX rpoMajsH, Hes3anexHo Bif TXHbOro couianbHoro abo eTHIYHOro craTycy.
BinbLlicTb WKIN gepxXaBHi, YacTka NpMBaTHWUX CTAHOBUTL He BGinblie 2%. KoxHui TpeTii BUNYCKHUK
LIKONW NPOAOBXYE HaBYaHHA Yy BULLOMY HaBYanbHOMY 3aknagi, Oe BOHO € 6e3KOLWTOBHUM
(CaBenbes, 2017).

BucHoBok. [ligcymoByloun BulleHaBedeHe cnig 3asHauuTw, LWo TpaHcdopmauia moaeni
€KOHOMIYHOro po3BUTKY, CMPUSHHS OMTUMI3aLii i MogepHi3aLii CTPYKTypy eKOHOMIKW, 3abe3neyeHHs
PIBHOCTOPOHHBOTO PO3BUTKY EKOHOMIYHUX i couianbHux cdep Ta BcebiyHa nigTpyMKa NOAMHW,
HaJaHHA 1N PIBHUX MOXIMBOCTI ANA peanisdauil CBOro NoAcbKoro noTeHuiany, 3 BKNHOYEHHAM 1T Y BCi
cdhepu KUTTEQIANBHOCTI Ta NPUAHATTS pilleHb — BCE Lie BU3Ha4ae nepexig A0 Mogeni iHKMo3nBHOIo
po3BuTKy. Cnig 3asHauuTy, WO came iHBEeCTULUii B OCBIiTY, BMPILLEHHS couianbHMX, HaLioOHanbHUX,
KynbTYpHUX, AeMorpadiyHnX, eKonoriyHmx Npobnem, po3BUTOK OXOPOHU 340POB’A, HAYKN CNPUATUME
dopmMyBaHHIO HOBOI CTPYKTYPU EKOHOMIKK, sika Byae 6a3yBaTvCb Ha NPUHLMNAX iHKMO3MBHOCTI.
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CUCTEMHO-OUHAMIYHA MOOENb NOAATKOBOI MOBEAQIHKU 3 YPAXYBAHHSIM
Po3noauy noxoais

MpobnemaTtvka AOCNIAXEHHA BMNMBY OMOAATKYBaHHA Ha MOBEAiHKY EKOHOMIYHWX areHTiB 3anuviiacTbes
aKTyanbHOK NPOTAroMm TpuBanoro yacy. Lle obymoBneHo, 3 ogHoro 60Ky, MHOXWHHICTIO KaHaniB LbOro BMnuvBYy,
SIKi OXONIKTb Pi3HI acnekTM akTUBHOCTI nogen (CnoxwuBya, iHBeCcTUUiiHa, TpygoBa TOLWO), 3 ApYyroro —
Ba>XKNVBICTIO AaHOi nNpobrnemaTvkv ANS eKOHOMIYHOI nomiTukn aepxasn. OQHVMM i3 MOTYXHWUX KaHarmis BMNAvBY
onofaTKyBaHHSA Ha aKTUBHICTb €KOHOMIYHWX areHTiB € OMOpTYHI3M, K NOoBediHKoBa BriacTuBicTb. Hacnigkom Aii
LibOro KaHany € yxuIneHHs Big onofaTkyBaHHsi — OOHO 3 HaWbBinbLL rocTpUX NUTaHb y paMkax Liei npobnemaTtuku.
Y cTaTTi 3anpornoHoBaHa CUCTEMHO-AUHaMIYHA MOAerb, SKa BPaxoBYE TPaauUiviHi bakTopw, WO BNMBaTb Ha
YXWUINEHHs! Bi onofaTtkyBaHHsi (napamMeTpu NogaTKOBOro KOHTPOIKD), @ TaKoX NPUMYLLEHHS Npo Te, Lo noBediHka
nogen Wwondo cnnatu nogaTtkiB MoOXe BM3HadaTucs ixX cpiHaHcoBMM cTaHoM. Mogenb nepenbayae MOXNMBICTb
HaCTPOIOBaHHA NMapamMeTpiB onoAaTKyBaHHSA Ta MOOATKOBOrO KOHTPOIIO, @ TaKOX peakuii eKOHOMIYHMX areHTiB
LLOAO YXWUMEHHS B 3aneXHOCTi Bi PiBHIO Noro goxody. Po3rnagaeTbcsa Tpy rpynu areHTiB 3a KpuTepiem goxoay,
nepexoau Mix rpynamu BigobpaxatTbCs K HecTauioHapHUA MapkoBCbKWI BUNAAKOBUIA NPoLEC 3 06YNCNEHHAM
YMOBHUX WMMOBIPHOCTEN Mepexody Ha KOXHOMY Kpoui iMiTauii B 3anexHOCTi Bif MOKa3HUKIB edeKTUBHOCTI
nogaTkoBoro KoHTpont. [loganbli HanpsMky  JocnigXeHHs nepegbavaloTe AeTanbHe OoOrpyHTyBaHHSA
napameTpiB onepaTopiB Mogeni Ha 6asi [ocnigXeHHs pearbHUX 3aKOHOMIpPHOCTEW, SKi OBGYMOBIIOIOTb
MDKTPYNOBY AMHaMiKy Ta MeEXaHi3MW YXWMEHHS, XapaKTepHi AN pisHux rpyn goxody. Mogenb moxe 6ytu
BMKOPWCTaHa SK BipTyanbHWUWA MONIFOH, SKMA HaAaE LUMPOKI MOXIMBOCTI EKCMEepPUMEHTYBAHHS ONS NepeBipkv
pi3HOro poay TEOPeTUYHWUX MPUMYLLEHb | BUBYEHHS BMNMBY KEPOBaHMX EK30reHHUX (HaKTopiB Ha AUHaMIKy
€HIOreHHUX 3MiHHMX, @ TaKkoX NobyaoBM perpecinHux MeTa-mMmoaenewn, ski BigobpaxaTuMyTb 3anexHoCTi obpaHux
yHKLUIN BiAryKy Bif AEKiNbKOX hakTopiB 3 ypaxyBaHHAM ix KOMBIHOBaHOrO edekTy.

Knio4yoBi cnoBa: yxuneHHs Big OnopaTKyBaHHSA, MOOATKOBUW KOHTPOSb, CUCTEMHO-AMHAMIYHA MOLEnb,
po3noain Aoxonis.
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SYSTEM DYNAMICS MODEL OF TAX BEHAVIOR TAKING INTO ACCOUNT INCOME
DISTRIBUTION

The problem of investigating the impact of taxation on the behavior of economic agents remains relevant
within a long period of time. This is due, on the one hand, to the multiplicity of channels of this influence, which
cover different aspects of people's activity (consumption, investment, employment etc.), and on the other — due to
the importance of this issue for the economic government policy. One of the powerful channels of the influence of
taxation on the economic agents’ activity of is opportunism as a behavioral property. The effect of this channel is
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tax evasion — one of the most pressing issues within this range of problems. The article proposes a system-
dynamic model that takes into account traditional factors that influence tax evasion (tax control parameters), as
well as the assumption that people's tax behavior can be determined by their financial status. The model allows to
adjust the parameters of taxation and tax control, as well as the elasticity of reaction of economic agents as for
tax evasion, depending on their level of income. Three groups of agents by income criterion are considered, the
transitions between groups is modeled as a non-stationary Markov random process with the calculation of
conditional transition probabilities at each time step, depending on the indicators of tax control effectiveness.
Further directions of the study foresee detailed substantiation of the parameters of the model operators on the
basis of the research of real regularities, that determine the intergroup dynamics and mechanisms of evasion,
characteristic for different income groups. The model can be used as a virtual training ground, providing extensive
experimentation options to test various theoretical assumptions and to study the influence of exogenous factors
on the dynamics of endogenous variables, as well as building regression meta-models that will reflect the
dependence of the selected response functions of the a number of exogenous factors, taking into account their
combined effect.

Keywords: tax evasion, tax control, system-dynamic model, income distribution.
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CUCTEMHO-AMHAMUYECKAA MOAEJb HAINNOroBOro noBeAEHUA C YHETOM
PACMPEAENEHNA 0OXOO0B

Mpobnematvka wuccnefoBaHWN BIWUSIHUS HanorooGNOXEHUss Ha MoBedEeHWe 3KOHOMWYECKMX areHToB
OCTaeTCs aKTyanbHOW Ha MNPOTSHXKEHWU [ANUTENbHOTO BpemMeHW. JTO OOyCrnoBneHO, C OJHOW CTOPOHBI,
MHOXXECTBEHHOCTBIO KaHasoB 3TOr0 BIUSIHWSA, KOTOPbIE OXBAaTbiBAlOT Pa3fMYHblE acnekTbl aKTUBHOCTW NOAew
(noTpebuTenbckasi, MHBECTULMOHHAs, TPyAoBast U T.4.), @ C APYrol — BaXHOCTbIO AaHHOW npobnematuku ans
3KOHOMMYECKOWN NONUTUKM rocyaapcTea. OAHMM U3 MOLLHBIX KaHaroB BIIUSIHWUS HAnoroobnoxeHns Ha akTMBHOCTb
3KOHOMMWYECKMX areHTOB SABMNSETCA OMNMOPTYHU3M, Kak MOBEAEeHYeCcKoe CBOWCTBO. PesynbTaTtom AencTBus 3TOro
KaHana sIBNSIETCA YKMOHEHWE OT HaroroobnoXeHus — OAWMH U3 CaMblX OCTPbIX BOMPOCOB B pamMkax AaHHOW
npobrnemaTtvkn. B craTbe npepnoxeHa CUCTEMHO-AVMHaMMYeckas MOAENb, YyYWTbiBaLWas TPagULMOHHbIE
aKTopbl, BRUSIOWLME HA YKIIOHEHWE OT HaroroobnoxeHusi (MapamMeTpbl HAMOroBOrO KOHTPOMs), a Takke
rMnoTesy o TOM, YTO NMoBedeHWe NoAeN B OTHOLLEHWWN YNNaTbl HANOroB MOXET ONPeaensTbCst UX UHaHCOBbLIM
cocTtosiHueM. Mogenb npegycmaTpuBaeT BO3MOXHOCTb HACTPOWKM NapaMeTpoB HaroroobnoXeHUst U HaroroBoro
KOHTPOrSA, a TaKkKe peakuyMn 3KOHOMUYECKUX areHTOB OTHOCUTENbHO YKIOHEHMS B 3aBMCUMOCTM OT YPOBHSA €ro
poxopa. PaccmaTtpuBaeTtcst Tpu rpynnbl areHTOB MO KpUTEPUID AoXoaa; Nepexonbl Mexay rpynnamMu oTpaxarTcst
KaKk HecTauuoHapHbIi MapKOBCKMIn CyYanHbI NPOLECC C BbIMUCIIEHNEM YCIOBHbLIX BEPOATHOCTEN nepexoaa Ha
KaXKaoM Luare MMUTauMmn B 3aBUCMMOCTM OT Mokasatenen 3acpdeKTMBHOCTU HaNoroBoro KoHTpons. fanbHenwne
HanpaBneHust UCCrefoBaHWs npeanonaratoT AeTanbHoe 060CHOBaHWE napamMeTpoB OMNepaTopoB MOZENU Ha
6ase vccrnenoBaHVs pearnbHbIX 3aKOHOMEPHOCTEW, OOYCnaBNMBaOLLMX MEXIPYNMOBYI0 AUHAMUKY M MEXaHW3MbI
YKIOHEHUsI, XapaKTepHble ANA pasHbix rpynn goxoda. Mogenb MoxeT ObiTb MCNOMb3oBaHa Kak BUPTyanbHbIN
MONUIroH, MPEAOCTaBMSOWMA LUMPOKUE BO3MOXHOCTM 3KCMEPUMEHTUPOBAHWUA Ans NPOBEPKM pas3HOro poaa
TEOPETUYECKUX MPEANONOXEHNA U WU3YHEHUS BIIUSHUSA YNPaBnAeMblX 3K30TEHHbIX (PakTOpoB Ha AVMHaMUKY
3HAOrEeHHbIX NMEePEeMEHHBIX, a Takke MOCTPOEHNS PErpeCcCUOHHbBIX MeTa-MOAeNen, oTobpaxarLwmx 3aBUCUMOCTN
BblOpaHHbIX (PYHKLMIA OTKINMKA OT psia hakToOpoB C Y4ETOM UX KOMOUHMPOBaHHOTO adbdekTa.

KnioyeBble crnoBa: YKNOHEHME OT HanoroobrnoXeHWsl, HamnoroBbli KOHTPOMb, CUCTEMHO-AMHAMUYecKas
mMogenb, pacnpefeneHne AOXOA0B.

JEL Classification: C60, D31, E25, H26, H30.

MocTtaHoBKa npo6nemu. MNpobnemartvka JOCMiAXEHHSA BMMMBY ONOAATKYBaHHSA Ha NMOBEAiIHKY
€KOHOMIYHUX areHTiB 3anulIaeTbCs akTyanbHOK MPOTAroM Tpuamnoro 4acy. Lle oGymoBneHo, 3
OLHOrO BOKY, MHOXUHHICTIO KaHariB LibOro BMfMBY, siKi OXOMIHOIOTL Pi3Hi aCNEKTU akTUBHOCTI Nogen
(cnoxwuBYa, iHBeCTULUiiHA, TPyAoBa Ta iHLWWi), 3 iHWoro 60Ky, BaXnMBICTIO AaHoi npobrnemaTtukm ans
€KOHOMIYHOT NOMITUKM AepKaBu, HAAXOQKEHHSI ONTUMaribHOro 6anaHcy Mixk BUKOHaHHSIM couianbHMX
3aBAaHb Ta EKOHOMIYHMM 3pocTaHHsM. (Behavioural Economics and Taxation, 2014; Acheson,
Lynch, 2017; Macek, 2014).
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AHani3 octaHHix gocnigxeHb. OOHUM i3 NOTYXHWX KaHaniB BNA1BY onoaaTkyBaHHA Ha aKTUBHICTb
€KOHOMIYHMX areHTiB € OMOPTYHI3M, SIK MOBEAiIHKOBa BnacTueicTb (YnnbsamcoH, 1993). Hacnigok aii uporo
KaHany BYPaXKaeTbCS B TaKOMY SIBULLY, SIK YXUIMEHHS Bif, ONOAATKYBaHHS, LLO € OOHWM i3 HanbinbLl rocTpmx
nuTaHb y Mexax uiei npobnematuky (Cokonoscbka, 2013).

TpaguuinHuin nigxig B OOCMIAXEHHAX OaHOi TeMu, y TOMY 4Yuchi 3acTOCOBaHWW aBTopamu y
nonepegHix pobotax (Merkulova, Bitkova, 2013) cnupaeTbCs Ha NPUNYLUEHHS, WO FONOBHUMM
dakTopamu, SAKi BNNAMBAKOTb Ha YXUNEHHSA, € CTaBku MNOAATKIB (MOXYTb BpPaxoBYBaTUCH TaKOX
nodaTtkoBi MiNbrin) Ta NapameTpyM NOOATKOBOro KOHTPOM. He 3anepeuvyoum uUe MNOMOXEHHs,
npunyckaemo, Lo NOBEAiHKOBI BMACTMBOCTI MoAeNn LWoao cnnaTu noaatkiB MOXYTb BU3HayaTucs
TakoX IX iHAHCOBMM CTaHOM, i, TakMM YMHOM, MOXHa MPUNYCTUTW, WO piBEHb [OOXOAIB
€KOHOMIYHOrO areHTy BNAMBae Ha MOro pilleHHA Woao YXUNEeHHs Big cnnaTty nogaTkis.

Cnig 3a3HaunTy, WO NPOrpecuBHe OMoAaTKyBaHHA € BiAOMWMM iHCTPYMEHTOM peryroBaHHS
posnoainy goxogis. Y ctatTi (MepkynoBa, AHueBny, 2017) 6yno nokasaHo, Sk 3anexaTb Bupg i
napameTpu posnoAiny pgoxody Micns onogaTkyBaHHA Big MapaMeTpiB BUXIAHOro posnoginy i
nogaTkoBoi nporpecii. AHani3 6yno npoeeAeHo 6e3 ypaxyBaHHS yYXUMNEHHs Bi4 onogaTkyBaHHS, sike,
B CBOIO Yepry, 3anexuTb BiA No4aTKOBOI NPOrpecii i BHOCUTL CBill BHECOK Y 3MiHY PO3MOAiny AOX0AY.
B cTtaTTi BOHO BigHECEeHO A0 HenpsiMOro BMMMBY OMOAATKYBaHHA Ha po3noain goxody. B Hawin
poboTi MM 3BEpTAEMO yBary Ha 3BOPOTHIl 3B'I30K MiXK pO3noAirioM 40X04iB €KOHOMIYHMX areHTiB i ix
YXUNEHHAM Bif onofaTKyBaHHs.

MeToro pobGotn € po3pobka CUCTEMHO-OMHAMIYHOI MoZeni noaaTkoBOi MOBediHKU 3
ypaxyBaHHSIM pO3noiny A0XOAiB eKOHOMIYHUX areHTiB.

Cnig Big3HauUTW, WO 3aCTOCYBaHHA pPi3HMX METOAIB MOAENOBAHHA, y TOMY 4WChi AaHoi
KoHUenuji imiTauii B gocnigKeHHi nogaTKOBOI NMOBEAiHKM | HEPIBHOCTI AOXOAIB, Ha Hawy OyMKy,
MatoTb, 3HaYHI MEPCrneKkTUBY, WO MiATBEPOXKYETbCH, 30Kpema, cydacHumu poboTamu 3apybikHMX
aBTopiB, Hanpuknag (Davis, Hecht, Perkins, 2003; Buddelmeyer, Creedy, Kalb, 2007; Arslan, Altinok,
2018, Garcia-Pefalosa, 2018). B xoai eKCNepMMEHTYBaHHsi 3 iMiTauinHMMKM MOAENsMW MOXHa
aHanisyBaTtu BMMMB Pi3HUX (haKTOPIB Ha AMHAMIKY €HAOTE€HHUX 3MiHHUX.

TexHonoria cucTeMHo-AUHaMIYHOT KoHLUenuii imMiTauii nepenbavae dopmanisadito NpunyLleHb
mMofdeni y dopmi diarpaMm npUYMHHO-HacnigKoBUX 3B'A3KIB | AiarpaMm MnOTOKiB, napamMmeTpusaliio,
BM3HaYeHHs onepaTopiB OOYMCMEHHA 3MiHHMX (3anuMc Mopeni-nporpamMyM Ha BXIOHIW  MOBI
nporpamHoro nakety). [NponoHoBaHy mogens nobygosaHo B cepenoBmLli Vensim PLE.

OcHoBHI pe3ynbTaTy gocnigXeHHsA. 3a ocHoBy Oyna npuiiHaTa 6a3oBa noctaHoBka Mogeni,
npeacraeneHoi y (Mepkynosa, butkoBa, 2018). BoHa Oyna 3acHoBaHa Ha TakKMX OCHOBHUX
NPUNYLLEHHSAX:

1. Ha noBepfiHKy €KOHOMIYHOrO areHTa LOoAO0 NPUXOBYBaHHA AOXOAY Bif nogaTkiB BNNMBalOTb
TPU YMHHUKW: €KOHOMIYHA eEKTMBHICTb YXUIEHHS, iCHYlOMi B CyCcMinbCTBi HOPMU, WO OOMEXytoTb
CXWIbHICTb [0 MOpPYLUEHHs1 MpaBun i NcuxonoriyHi ocobnuBocTi areHta (B TOMy 4ucri KMoro
CXWUMBHICTb A0 PU3UKY).

2. EKOHOMIYHWMI areHT MoXxe [OOTpUMMYyBaTMCHA OAHOro 3 ABOX 0as3oBMX TuMiB MOAATKOBOI
NMOBEdIHKM — (WKOPCTKOro» abo «M'skoro» onopTyHiamy. XopcTkum onopTyHiam nepenbavae
noBeAiHKy, NPy SKOI €KOHOMIYHUI areHT B pasi BUFAHOCTI YXWUIEeHHS NepeBOAuTb B TiHBOBMI O6Ir
MakCcMManbHy 4acTky goxogy. Lle Tmn nnaTHvKa, CXMNbHOrO 4O BMCOKOTO pu3mky. M'akuin onopTyHi3m
nepeabayae enacTuMYHICTb peakuii areHTa i Ginbw obepexHe NOBOMKEHHs. Llel Tmun noBeAiHku
nepenbadyae, Lo HaBiTb B TMX YMOBaX, KONN YXUINEHHSI EKOHOMIYHO BUTigHO, NNAaTHWK NOAATKIB MOXe
3HIKYBATU YaCTKy TiIHLOBOrO JOXOAY.

3. IHCTpyMeHTamu noaaTkoBoi NONITUKN AepXaBu (KepOBaHi K30reHHi 3aMiHHI B KOMN'tOTEPHOMY
eKCMepyMeHTi) €: cTaBka nogaTKy, cTaBka wTpady, WMOBIPHICTL MEpeBIpKkM i SKICTb NepeBipok
(YacTka BUSIBMEHOrO TiHLOBOIO AOXOAY).

3 ypaxyBaHHAM BULLEBMKNAAEHNX MipKyBaHb npunyLieHHs 6a3oBoi mogeni 6yno AONOBHEHO i
YTOYHEHO HACTYMHUM YMHOM.

lMpunyweHHss ma cniggiOHOWeHHS1 3MIHHUX MOdugbikosaHoi Moderii.

1. Y apganTtoBaHOi Moaeni nepenbavatoTbCst TPU TPYNU areHTiB 3 Pi3HUMUK PiBHSIMU [OXOAY.
[MoyaTkoBa Nponopuia MiX rpynoto HU3bKOro (epyrna 1), cepedHboro (epyrna 2) Ta BUCOKOrO JOXOAY
(epyna 3) cknapae 40:50:10. Ui rpynn MOXyTb BIiAPI3HATUCS MeXaHiaMaMmy yXUIeHHs Bifg
onoAaTkyBaHHSA: BOHM MOXYTb AOTPUMYBATUCS CTpaTeril XXOPCTKOro abo rHy4Ykoro OmnopTyHi3My 3
pi3HMMKU MapameTpamu, WO BifoGpaxaloTb BIANOBIAHI TUNWM NOBeAiHKU. Y MNOYaTKOBIN Bepcii
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ajanToBaHO Mofeni Ans BCIX rpyn 3a4aeTbCs CXema FHYYKOro OMOpTYHI3My NPV BiAXWIEHHI Bif
nogaTkis, TO6TO TiHbOBa YacTMHa A0OXOA4Y B KOXHIW rpyni 064MCnioeTbCa 3a 4ONMOMOrOK HACTYMHOro
oneparopa:
IF THEN ELSE(npubymkoeicms 3adeknapoeaHo20 0oxody>npubymkogicmb miHb08020
doxody, (0.1-HYacmka minboeoz2o doxody),IF THEN ELSE ("npu6ymkoeicmb miHboe020 doxody t-
1">npubymkoeicmb miHboeoz2o doxody, —MIN(Yacmka miHboeo2o doxody, koegh1*("npubymkoesicms
miHboeoz20 doxody t-1" — npubymkoeicmb miHb08020 dox0dy)), koegh2*(npubymkoeicmb MiHb08020
doxody -"npubymkoeicmb miHb08020 doxody t-1")))

Tob6To, sKWwo npubyTKOBICTL 3adeknapoBaHOro A0Xo4y Bulia Bid NpuOYTKOBOCTI TiHBLOBOro
Aoxody, 4YacTMHa TiHbOBOrO O0XO4Yy 3HWXKYETbCH; Yy NPOTMBHOMY BWMAAKY OLIHIOETLCA
CniBBiQHOLLEHHs1 NpMBYTKOBOCTI TIHLOBOrO Aoxody Ha kpokax t i t-1, i AKkWwo € TeHaeHuia go ii
3pOCTaHHSA / 3HWKEHHS, TiHbOBa YacTUHa A0X04y MOXe 3MIHUTUCH Ha YacTKy Pi3HOCTI MpubyTKOBOCTI
Ha kpokax t i t-1. KoedpiuieHTn 1 i 2 BigobpaxatoTb YacTKy pi3HOCTi NPMBYTKOBOCTI, SKa BU3Ha4aTume,
Ha CKiNbkM 3MiHUTbCA 4YacTka TiHboBOoro poxody. Lli koedpiuieHTn BigobpaxatoTb CTyniHb
NEeCcUMiCTUYHOCTI / ONTUMICTUYHOCTI OYiKyBaHb EKOHOMIYHMX areHTiB.

2. |HCTpyMeHTM i napameTpu NoAaTKOBOI MOMITUKM AepXaBu MOXYyTb ByTM AndbepeHuinosaHi
no BiAHOLLEHHIO 0 CyB'exTiB pisHMX rpyn goxody. Lle perynioetbca ANA KOXHOI rpynu 4acToTolo i
AKICTIO MepeBipoK, AKi BMMMBalOTb Y KiHUEBOMY MiACYMKY Ha NpuOYTKOBICTb TiHLOBOro goxoady i
MMOBIPHICTb TOrO, LLO YacTUHa y4YaCHUWKIB rpynu nepenge 3i CBOEI rpynu y rpyny 3 Ginbll HU3BKUM
abo Ginbw BuCOKMM goxodoM. Mpu UbOMY Ha MMOBIPHICTb nmepexogy B rpyny 3 Ginbll BUCOKUM
[OX0OO0M BMNuMBae NpuOYTKOBICTb TiHBLOBOrO A0XOA4y B rpyni 3 Oinbll HWM3bKMM [OXOA4OM, a Ha
NOBEPHEHHS O0 rpynu 3 BinbLl HA3LKUM AOXOAO0M — YacTMHA BMSIBNIEHOMO TiIHBOBOro 40OX0A4Y B rpyni 3
6inbLL BUCOKMM piBHEM AOX04Y.

CTopiHka apganToBaHOi CTPYKTYPHOI Mogerni, sika Bigobpaxae B3aEMO3B'A30K (hakTopis, LIO
06yMOBIIOIOTL FHYYKY NMOAaTKOBY MOBEAiHKY areHTa — nNpeAcTaBHMKa KOHKPETHOI kaTeropii goxody,
HaBefgeHa Ha puc.l.

I'pyna nusvkozo
0oxody (1)

<npulyTKOBiCTH

TIHBOBOTO J10X0.1y | YUCTUH
1||n|6\ TKOBICTh saﬂemapOBaHMM Joxin 1

NpUOYTKOBICTH 3/IEKJIapOBAHOT0
i - noxony 1>
TIHBOBOTO HoX0xy 1 t-1 HpHGYI‘KOBlCTI,
3a/ICKTapOBAaHOTO

> noxoxy 1
SaHeKﬂaPOBaHHH Y CTaBKa rnojarky 1
Yacrka . ) Joxin 1
TIHBOBOTO pyna 3
1 HHU3bKUM
JIOX01y piBHeEM OHOLlaTKyBaHHSI
JIOXOTy> 3a/ICKTapOBAHOTO
noxoxy 1 .
r‘pyl'lOBl/ll/I Ha ID},HOHIHI

TIHLOBHI/I JIOXiT 1 Hl/ll/l oxin 1 npuﬁyrxomcnl CYKYITHHI 710X 1

mana30u
YUCTHH T]HI:OBPIPI —aL noxonis 1
noxin 1 TpUOYTKOBICTH

TIHBOBOTO J10X01y | cyymruit et

‘potential state

revenue 1

0 PpeabHuUi 10X
JIoXin

BUSABJIECHUH <cTaBKka ] Jepxasu 1
i Mip 1|
TIHBOBUH joxin 1 o, 1111\\ ) P°3 ip wrpady

\qacma BTpaT
nepxasy 1
OHO;ZlaTKyBaHH}l
BHSIBJICHOTO TIHBOBOTO

YacTHHA BUSBJICHOTO aoxony 1 YUCTHH TOXiT
TIHBOBOTO ;(oxonyl BAapTICTb g JicpikaBu |
HepeBIpKH 1 HHU3BKUM PIBHEM

'{aCTOTa cepemm BapTiCTh JIOX0.1y>
nepeBipok 1 nepesipku 0 /

BIIICOTKIB . .
KOC(;b]].[lCHT SIKOCTI m 1 NKUIBKICTh
. TIEPEBIPEHUX .
nepeBipok 1 pesip nepepipeHux 1

<I'pyna 3

Puc. 1. CtopiHka cTpykTypHOi Moaeni. Fpyna HM3bKoro goxoay
[xepeno: asmopcbka po3pobka
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KnioyoBa 3miHHa «YacTka TiHbOBOro Aoxofdy» BXoAMTb B 12 3aMKHYTMX KOHTYPIB 3BOPOTHOrO
3B'A3KY, HANOOBLUMI 3 SIKMX BKIOYAE 7 3MiHHMX Mogeni (puc. 2).

TIHBOBHU I
TR TN
+

. BUSIBJICHHI
YacTKa TIHbOBOTO TIHBOBUH
TOXOY HOXIL
e(eKTUBHICTD MOJATOK Ha
FIHBOBOTO OXO.Y t-2 BUSBJICHUH TIHHOBUH
+ TOXixT
_edexTHBHICTH eexTHBHICTL
TIHBOBOT'O I0XOY TIHBOBOTO
t-1 + JI0X0JTy

Puc. 2. KOHTYp HeraTUBHOro 3BOPOTHOIO 3B’A3KY OIS 3MiHHOI «4acTKa TiHbOBOIro JoOXoAay»
Lxepeno: asmopcbka po3pobka

3. Mixrpynosi i BigobpaxatoTbca y mogeni Ak HecTauioHapHUn MapKoBCbKMIN NpoLec, y KoMy
YMOBHi MIMOBIpPHOCTi Nepexoay 3MiHIOTbCA Ha KOXHOMY Kpoui iMiTaLii i 3anexatb Big NpubyTKOBOCTI
TIHbOBOro AOXOA4Yy | YaCTUHW BUSBAIEHOro TiHBOBOrO AOXO4Yy B Pi3HUX rpynax nnatHukie. Ll
3arnexHocTi 3agatTbcsa TabnuyHuMmn dyHKUiSMKU. TakMM YMHOM, Nepexoaum i3 rpynu y rpyny B AaHii
mMogeni obyMOBIEHi TiNbKM ONOAAaTKyBaHHAM, YXUIEHHSAM, MOLATKOBUM KOHTPOMNEM 3 ypaxyBaHHAM
dakTopa BMNagkoBocTi. dparMeHT CTPYKTYpHOI Mogeni, Wwo Bigobpaxae MiXrpynoBi nepexoau,
HaBefeHo Ha puc. 3.

<npuOyTKOBICTD — M

i i ; i <npuOyTKOBICT}
TIHOBOT'O HMOBIPHOCTI PUOYTKOBICTH
TIHBOBOTO
noxony 1> nepexomy Tabm 1-2 ToXOIY 2>
L HMOBIpHOCTI
|| TeMrP0- 1 & nepexoxy tabm 2-3
I'pyna 3
P I'pyna 3
_ HU3BKHM CepeHiM
pIBHEM JIOXOTY| pIBHEM
ﬁ aoxony
X A” Ddemn 2-3
AN
Temn 2-1 Hremm 3P
fiMoBipHOCTI /
mepexomy Tadm 2- 1 '
HMOBIpHOCTI I'pyna s
nepexofy Tabn 3-2 [BUCOKHM PIBHEM
<4acTHHA JIOXOy
BUSIBJIICHOTO
TIHBOBOTO )
BN <4acTHHA
HOXORY 2~ BUSBJICHOTO
TIHBOBOTO
Joxony 3>

Puc. 3. ®parmeHT CTPYKTYpHOI Moaeni. Brnok mixrpynoBux nepexoais
[hxeperno: aemopcbka po3pobka

4. [nsa BiACTEXEHHS OMHAMIKM HEPIBHOCTI AOXOAIB B MoAeni obuncnoetbes iHaeke [DkuHi 3a
[0NOMOroK HacCTYMHOro oneparopa:

25



BICHUK XAPKIBCbKOIO HALIIOHANBHOIO YHIBEPCUTETY imeHi B. H. KAPA3IHA

Gini index = 1-2*(eidcomok yucenbHocmi epynu 1*eidcomok doxody 2pynu 1+eidcomok
yucenbHocmi 2pynu 2*(@idcomok doxody 2pynu 1+eidcomok doxody 2pynu 2)+eidcomok YucesbHoCMi
epynu 3*(@idcomok doxody epynu 1+eidcomok doxody 2pynu 2+e8idcomok doxody epynu 3))+eidcomok

qucenbHocmi 2pynu 1*eidcomok doxody epynu 1+eidcomok yucenbHocmi 2pynu 2*eidcomok doxody
2pynu 2+eidcomok YucesbHocmi epynu 3*eidcomok doxody 2pynu 3.

5. Mogenb fonyckae HacTPOWKY napameTpiB NogaTKOBOI MpoOrpecii Ta NoJaTKoBOro KOHTPOSO
ANA pi3HUX rpyn AoxoAay;

6. lWarom imiTauii € 1 pik.

Pesynbsmamu imimauii. PedpbepeHTHa noBefiHka 3aMiHHUX MoZeni OujiHBanacs 3a yMoBU €4uHOT
CTaBKM NoAaTtKy Ha nogaTtok Ang Beix rpyn (18%), a Takox AOCUTb BUCOKOI IHTEHCUBHOCTI NEPEBipoK (3
nmoBipHicTio 0.7) i ix AKoCTi (3 BUSABRNEHHAM 75% TiHbOBOro AOXOAY).

1. MNpun 3apaHMn NOYATKOBUX 3HAYEHHSAX KOHCTAHT i TabnuyHMX YHKUIN YncenbHiCTb rpyn 3
pi3HMM piBHEM [JoxoAy 36MnMXKYETbCS, NMPU YOMY YUCEMbHICTb FPYNM HU3LKOTO A0X0AdY CroyaTky
36inbwyeTbesa 3 40 o 50 of., ane noTiM NOBEPTAETLCS 40 NMOYATKOBOIO PiBHSA; CEPefHbOro AoXoay
ckopouyeTbes 3 50 go 38, rpyna Bucokoro goxoay Ao 6 kpoky iMiTauil 3poctae 3 10 go 30, ane noTim
3HKYETLCS 0 23 OA., WO BinbLu HixX yABiYi 6inblue NoYaTKOBOro 3Ha4yeHHs (puc. 4).

60

45

30

15

Time (Year)
I'pyna 3 Hu3bkuM piBHEM goxoxy :runl.vdfxk —+—+—+—+—+—+—%
I'pyna 3 cepenniM piBHeM foxofy : runl.vdfx
I'pyna 3 BUCOKMM piBHEM goxoay : runl.vdfx 3—3—3
Puc. 4. lInHamika YyncenbHOCTI rpyn pi3HOro piBHs goxony

[kepesno: asmopckka po3pobka

2. Mpn TMXx xe napameTpax NOAATKOBOro KOHTPOMIO YacTka TiHBOBOro A0Xody B Linomy
3HWXKYETLCA B YCiX rpynax (3 noyaTkoBoro 3HaveHHsa 0.5 gns Bcix rpyn), NpuyoMy cepefHi YacTku
TIHBOBOro [0OX0A4Y B YCiX rpynax npakTu4Ho cniBnagatotb (6nusbko 0.24). To6To xopcTka nonituka
noJaTkoBOro KOHTPOSO NPU3BOAUTL A0 AeTiHisauil goxoAiB B cepeHboMy yABidi. [IuHamika YacTok
TIHLOBOro AoX0A4y BiAMNOBIAaE NPUNYLLEHHIO WOoA0 HYYKOro ONOPTYHI3MY €KOHOMIYHMX areHTiB — npu
BiJCYTHOCTI NepeBIpOK piBEHb YXUMNEHHSs 30inbLUyeTbCS B YCiX rpynax (puc. 5).

5

375

.25

125

Time (Year)
Yacrka TiHBOBOTO foxoay | : runl.vdfx t + + + + + + +

Yacrka TiHBOBOTO f0x0xay 2 : runl.vdfk
Yactka TiHBOBOTO HOX0AY 3 :runl.vdfx -3 3

Puc. 5. luHamika 4acTOK TiHbOBOro goxoay B pi3HUX rpynax
[xepeno: asmopcbka po3pobka
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3. lHgekc xvHi BapitoeTbes y AianasoHi Big 28% [o 47% (cepeaHe 3HaveHHs 0.34), 3 TeHAeHUiE
[0 3pOoCTaHHA, TO6TO 4O MOCUITEHHST HEPIBHOCTI M rpynamm goxogy (pvc. 6). 3a aaHnmum MupoBoro
aTnacy gaHux ouiHka iHgekcy kuHi B YkpaiHi B 2017 p. cknagana 25.5%, a B 2018 p. — 26.3% (npwvpict
3.14%). diHanbHe 3HaYeHHs1 LbOro NMokasHuKy, oTpumaHe y Mopeni, cknagae 28,5%, Lo A0CUTb
nobpe 36iraeTbcs 3 peanbHUMN OLliHKaMM.

Gini index

03

04

] x/

0.2

0.1

0
0 3 10
Time (Y ear)
— nml

Puc. 6. luHamika iHaekcy OXuHi
[xepeno: asmopcbka po3pobka

Hanpsamvku ekcriepumeHmyeaHHsi 3 modensno. B xodi ekcnepuMeHTy 3 MOZENo MOXIUBO
pocnigxysaTu Ta OujiHIOBaTH, Hanpuknaga:

a) BNNMB NOAATKOBOrO KOHTPOIO (IHTEHCUBHOCTI i IKOCTi NepeBipoK) Ha po3nodin rpyn Joxoay i
NoKa3HWK HEPIBHOCTI 4OX0A4iB;

6) Hacnigkv BBe4EHHS NPOrPeCcHBHONO ONOAATKYBaHHS Ha YXWUIEHHS Ta AWHAaMIKy rpyn AOXOAIB;

B) BNNMB AndepeHuiauii CXMMbHOCTI OO0 YXWMEHHS BiA OnodaTKyBaHHA Yy rpynax 3 pi3HUM
piBHEM A0X04Y Ha AUHaMIKy rpyn i iHgeKc [pKuHi;

r) BNAMB Pi3HUX MPUNYLIEHb LWOAO €enacTUYHOCTI peakuii eKOHOMIYHUX areHTiB Ha 3MiHy
NpubyTKOBOCTI TIHLOBOTO AOXOAY | PE3YNbTaTUBHICTE KOHTPOIIO;

[) 3anexHOCTi Pi3HWX EHOOreHHWX 3MiHHMX (BIArykiB) B KEPOBaHWX EK30reHHWX dakTopis
(nobynoBa perpeciiHnx MeTamoaernen npu nraHyBaHHi i NPOBEAEHHI BiANOBIOHNX €KCNEPUMEHTIB),
TOLLO.

B sikocTi npuknagy nokaxemo pesynbTatn ABOX EKCNEPUMEHTIB:

1. EdbexT 3HWXKEHHS NOAaTKOBOrO KOHTPOM. [Mpu 3HMXEHHI MMOBIpHOCTI nepeBipok o 0.2 i ix
AkocTi o 50% BMABNEHOrO TiIHLOBOrO JOXOAY AMHAMIKA YNCENbHOCTI Pyn AOX0AY Pi3KO 3MIHIOETLCS.

Puc. 7 (B NOpiBHSAHHI 3 puC. 4) Y4iTKO NOKa3ye MOMITHE 3HWKEHHSA YMCENbHOCTI rPyn HU3LKOTO i
cepeaHboro AoXody, HaTOMICTb — pi3ke 3POCTaHHA rpynu BMCOKOrO A0XOAdY, LU0 He CynepeynTb
NPUPOAHUM MPUNYLLEHHAM LLIOAO NOBEiHKM EKOHOMIYHMX areHTiB.

Mpwy 3HWKEHHI NOAATKOBOro KOHTPOSO YAaCTKM TiHLOBOTO AOXOAY Y BCiX rpynax 36inbLyoTbes y
cepegHboMy npnbnusHo Ha 11-12%. (puc. 8-10).

2. EdbekT BBedeHHS MpOrpecuBHOrO ModaTtKy Ha NPUOYTOK MpW >KOPCTKOMY MNOAaTKOBOMY
KOHTpOnto. Ha BBeAEHHS NpOrpecrMBHOro NoAaTky HanWrocTpille pearye rpyna BUCOKOrO AOX0Ay, siKa,
He 3BaXkaloun Ha ePEKTUBHWIN NOAATKOBUIA KOHTPOSb, AOCUTb LUBUAKO MOYMHAE 36inbLuyBaTh TIHBOBY
YaCcTUHy J0XoA4y MOPIBHAHO 3 MepLuoto i Apyroto rpynamu (puc. 11, y nopiBHsiHHI 3 puc. 5). Mpwu
36inbLUEeHHi cTaBKu nogaTtky Ans APYroi | TpeTboi rpyn, BignosigHo, 1,3 i 1,6 pasm piBeHb TiHi3auii B
HKX 36inbwyeTbea Ha 2% i 5% (puc. 11, nopiBHSAHO 3 puc. 5).

1
Access mode: https://knoema.ru/atlas/
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70

52.5

35

Time (Year)

I'pyna 3 HH3bKHUM piBHEM gox0fy : runl . vdfx —+—+—+—+—+—+—+
I'pyna 3 cepennim piBHeM noxony : runl.vdfk
I'pyna 3 Bucokum piBHeM poxoxy : runl.vdfx

Puc. 7. QnHamika YyncenbHOCTI rpyn 3a yMOBM nocnabrieHHsi NoJaTKOBOro KOHTPOIO
[xepeno: asmopcbka po3pobka

YacTKa TIHBOBOTO TOXOY 1 JacTka TIHBOBOTO JOXOLY 2
0.5 05
0.4\ 04
\""._‘ f\\¥ _/A/ N \ \
03 N A ] 03 —
02 . // - A N 02 " T . —
~_ - . //
0.1 0.1
0 a
0 5 10 0 5 10
Time (Year) Time (Year)
—— nmn2 runl —— nnl nml
Puc. 8. [InHamika 4acTok TiHbOBOro goxony Puc. 9. [lInHamika 4acTok TiHbOBOro goxony
rpynu 1 npu 3HUXKeHHi noaaTkoBoro rpynu 1 npu 3HNXKeHHI noaaTkoBoro
KOHTpOIO (run2) B NOPiBHSAHHI 3 KOHTPOJIO (run2) B NOPiBHAHHI 3
pedepeHTHOIO AMHaMIiKoO (runl) pedepeHTHOIO AMHaMmiKoto (runl)
[bkepeno: asmopcbka pospobka [Dxepero: asmopcbka po3pobka

YacTka TIHBOBOTO JOXOIY 3

05
\
04|
_,__/\ /\\__ /\
03 \ \ S
AN - L .
N, r ~ .
02 S / I
I
0.1
0
0 5 10
Time (Year)
—— nmunl? —— mnml

Puc. 10. lnHaMika 4acToK TiIHbOBOro Aoxonay rpynu 3 npyu 3HWXKEeHHi NOAaTKOBOMY KOHTPOIO
(run2) B nopiBHAHHI 3 pedepeHTHOIO ANHaMiKoto (runl)

[xepeno: aemopcebka po3pobka
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5
.375
.25
125
0
0 1 2 3 4 5 6 7 8 9 10 11 12
Time (Year)
Yactka TiHBOBOTO f0X0AY 1 :rund.vdfk —4——4+—+—+—+—+—+—+%
YacTka TiHBOBOTO j0X0xy 2 : run3.vdfk 2
Yacrka TiHbOBOTO g0X0ay 3 :rund.vdfx —8—3 3—3—3

Puc. 11. AnHamika YyacToKk TiHbOBOro goxoAy Npu BBeAeHHi NPOrpecuBHOI CTaBKU NoaaTKy
Lxepeno: asmopcbka po3pobka

BucHoBku. [loBefiHka €KOHOMIYHMX areHTiB LoAO0 YXWNEHHs Big OnoAaTKyBaHHS € rocTpo
aKTyanbHOI0 | AOCHiAXYETbCS BYEHUMM BaraTbox KpaiH. BoHa 3anexuTb Big 6araTbox akTopis — Big
iHTEHCUBHOCTI | IKOCTi MOAATKOBOrO KOHTPOSIO A0 NMCUXOSONYHOro cknagy i CXUnbHOCTI 4O PU3KKY.

Y cTaTTi 3anponoHoBaHa CUCTEMHO-AMHAMIYHA MOAErb, sika BigoOpa)kae B3aeMO3B’'SI30K MiX
pi3HMMU hakTopamu, Siki NOB’A3aHi 3 aHani3oM HacnigkiB peanisauii KOHKpeTHUX POpM NOAAaTKOBOTO
KOHTPONIO 3i CTOPOHW AEepXaBu, i peakuiclo NnaTHWKIB nodaTkiB Pi3HMX MOOATKOBUX rpyn LWoAo
30iMbLUEHHSI/3MEHLLIEHHST YacTKM TiIHbOBOrO A0XOAY B 3aneXHOCTi Bif CMiBBiAHOLIEHHSA NPUOYTKOBOCTI
3a4€eKnapoBaHOro i TIHBOBOrO JOXOAIB, @ TAKOX CXUIMbHOCTI 40 YXUIEHHS Bif, ONOAAaTKyBaHHS.

Mepexogn M rpynammu poxody BigobpaxalTbCa K HecTauioHapHuin  MapKoBCbKuiA
BMNaZAKOBUI NpoLec 3 06YMCNEHHSIM YMOBHMX MMOBIPHOCTEN Mepexoay Ha KOXHOMY Kpoui imiTauii B
3anexHoCTi MoKasHUKIB eeKTUBHOCTI MO4aTKOBOro KOHTpornt. TecTyBaHHA Moaeni niaTeepamno
a[eKBaTHICTb OTPUMaHUX pe3ynbTaTiB O4iKyBaHHSM pO3pOOHUKIB i He cynepeyaTtb iX JOriyYHOi
iHTepnpeTauii.

Mopanbwi HanpsamkM gocnigxeHHs nepefbayaloTb AeTanbHe OOrpyHTYBaHHS napamMeTpis
onepaTopiB Mofeni Ha 6asi rmMMbokoro AOCNIMKEHHS peanbHUX 3aKOHOMIPHOCTEN, ki 06YMOBMIOTL
MiXXTPyMnoBY OMHAMIKY Ta MEXaHi3MW YXUMNEHHS, XapaKTepHi ANs pisHWX rpyn goxody. Ane Bxe 3apas
MoAenb SBNSi€ COOOK CBOEPIAHWI BipTyanbHWIA MNOMIFOH, SKMW Hagae LUMPOKI  MOXIMBOCTI
€KCMepVMEHTYBaHHsI NS NepeBipkM Pi3HOr0 pody TEOPEeTUYHMX MPUNYLLEHb | BUBYEHHS BMMMBY
KEpPOBaHMX €K30reHHMX (PaKkTopiB Ha AUHaMiKy €HOOreHHUX 3MiHHMX, @ TakoX NobyaoBM perpeciiHnx
mMeTa-mozenen, siki BigobpaxaTumyTb 3anexXHocTi 06paHnx 3MiHHMX BIAryKy Big Aekinbkox dakTopis
3 ypaxyBaHHSM iX KOMBIHOBaAHOro edhexTy.
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NOPIBHANBbHUIA AHANI3 MOOENEN MALULMHHOIO HABYAHHS | PEFPECIW ANns
NMPOrHO3YBAHHA LIIHU NIETKOBOIo ABTO

MeTolo [OCHiMKEHHS, OMMCAHOro y Ui CTaTTi, € MOPIBHANBbHWIA aHami3a MPOrHO3HUX SAKOCTEW AesKuX
Mofenen MalMHHOIO HaBYaHHS Ta perpecii, B sIKMX akTopaMu BUCTYNalTb CrOXMBYI XapakTepUCTUKN
BXXMBAHOIO NIETKOBOro aBTOMOOINs: Mapka aBTomobinsi, TMn kopobku nepeaad, TMn NpUBOAY, TUN ABUIyHa, Npobir,
TUN Ky30BY, pik BUMycKy, obrnacTb npoaasus, cTaH aBTo, 4u byno asto y [T, cepeaHs uiHa Ha aHanor B YkpaiHi,
o6’em OBWryHa, KinbKiCTb OBepel, HasiBHICTb AoAaTkoBoro obnagHaHHsS, KinbKiCTb MiCLb Afs nacaxwvpis, 4n
nepLua peecTpauis aBTo, Y NpUrHaHe aBTo i3 3aKOpAOHY. SKiCHI 3MiHHI Bynu 3akogoBaHi sk GiHapHi 3MiHHI abo 3a
[OMNOMOrol0 CepeHbOro 3HaYeHHs1 LinboBoi 3MiHHOI. [ns mMoaentoBaHHsA Gyno BukopucTaHo noHag 200 Tucsy
aBTomobiniB. OuiHka napameTpiB ycix Moaenen nposoaunacs y cepegosuii Python i3 BukopucTtaHHam 6ibniotek
Sklearn, Catboost, StatModels Ta Keras. Y xogi gocnigpxkeHHs 6ynu po3rnsHyTi Taki mogeni perpecii Ta mogeni
MAaLLUVMHHOTO HaBYaHHS: MiHiNHa perpecis; noniHomianbHa perpecis; AepeBo pillleHb; HEMPOHHA Mepexa; Moaeni
3a anroputMamm «k-Hanbnmx4mx cycigisy», «BUNAOKOBUM MiC», «rpagieHTHUA BycTuHr»; aHcambnb mogenewn. Y
CTaTTi NpeacTaBneHi HankpaLyi 3 TO4YKM 30py AKOCTI (3rigHo kpuTepiie R%, MAE, MAD, MAPE) BapiaHTK i3 KOXHOTO
knacy mogenew. byno BusiBMeHO, WO HanKpalle i3 3agayero NMporHo3yBaHHSA UiHW Ha rerkoBui aBTOMODinb
cnpaBnsoTbCA came HeniHiiHi mogeni. PesynbTtatv MoaentoBaHHS cBig4aTb Npo Te, WO Havkpalle Bigobpaxae
3anexHiCTb MiX LIIHOK NerkoBoro aBToMobins Ta Moro xapakrepucTvkammn came aHcambnb mogenen, Ao SKoro
YBINLNWM HEMPOHHA Mepexa, MoAerni 3a anroputMamy «BUNaAKOBUIA NIC» Ta «rpagdieHTHUN OycTuHM. AHcambib
MogJernen nokasaB cepefHo BiOHOCHY Noxubky anpokcumadii BuxigHux ganHux 11,2%, Ta cepepgHio BiOHOCHY
noxmbky nporHody 14,34%. Yci 3anponoHOBaHi HEeniHinHi Mogeni UiHM Ha aBTO MakTb NPUONN3HO OOHAKOBI
MPOrHO3Hi sKkocTi (pisHnUa Mixx MAPE y mexax 2%).

Kntovosi cnoBa: LiHa aBToMobins, perpecisi, HeWPOHHI Mepexi, aHcambb Moaenen.

JEL Classification: C45, C51, C52, C55.
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COMPARATIVE ANALYSIS OF MACHINE LEARNING MODELS AND REGRESSIONS
FOR CAR PRICE PREDICTION

The purpose of the research described in this article is a comparative analysis of the predictive qualities of
some models of machine learning and regression. The factors for models are the consumer characteristics of a
used car: brand, transmission type, drive type, engine type, mileage, body type, year of manufacture, seller's
region in Ukraine, condition of the car, information about accident, average price for analogue in Ukraine, engine
volume, quantity of doors, availability of extra equipment, quantity of passenger’s seats, the first registration of a
car, car was driven from abroad or not. Qualitative variables has been encoded as binary variables or by mean
target encoding. The information about more than 200 thousand cars have been used for modeling. All models
have been evaluated in the Python Software using Sklearn, Catboost, StatModels and Keras libraries. The
following regression models and machine learning models were considered in the course of the study: linear
regression; polynomial regression; decision tree; neural network; models based on "k-nearest neighbors",
"random forest", "gradient boosting" algorithms; ensemble of models. The article presents the best in terms of
quality (according to the criteria R?, MAE, MAD, MAPE) options from each class of models. It has been found that
the best way to predict the price of a passenger car is through non-linear models. The results of the modeling
show that the dependence between the price of a car and its characteristics is best described by the ensemble of
models, which includes a neural network, models using "random forest" and "gradient boosting" algorithms. The

© Kosnak E.O., Opnos @.1., 2019
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ensemble of models showed an average relative approximation error of 11.2% and an average relative forecast
error of 14.34%. All nonlinear models for car price have approximately the same predictive qualities (the
difference between the MAPE within 2%) in this research.

Keywords: car price, regression, neural networks, ensemble of models.
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CPABHUTENbHbIA AHANU3 MOAENEA MALUMHHOIO OBYYEHUSA U PEFPECCUNA
AnA NPOrHO3NPOBAHUA LIEHDbI JIEFTKOBOIO ABTO

Llenbio nccrnegoBaHusl, OMUCAHHOIO B 3TOW CTaTbe, SBMSETCS CPaBHUTEMbHbLIA aHanM3 MPOrHO3HbIX
KayeCcTB HEKOTOpbIX MoAefne MalMHHOTO Oby4YeHVWs W perpeccuin, B KOTOPbIX akTopamu BbICTynatoT
noTpebuTenbckne XapaKkTepuUCTUKU MOAEPXKaHHOTO NEerkoBoro aBTOMObuMNs: mMapka aBTomMobuns, Tmn KOpoGku
nepepad, TMn npueoaa, TUN Aevratens, npober, TMN Ky3oBa, rof Bbinycka, obnacTe npogasLa, CoOCTOsIHUE aBTo,
6bmno asto B [T, cpedHss ueHa Ha aHanor B YkpauHe, obbem ABWraTensi, KOMMYecTBO ABEpen, Hanuyve
AOMNOonHUTeNbHOro ob6opyAoBaHNS, KONMMYECTBO MECT AN NacCaXupos, CBEAEHUS O perucTpaummu aBTo, NpUrHaH
nn aBTOMObUNb n3-3a pybexa. KayecTBeHHble NepemMeHHble Gbinn 3akoaMpoBaHbl Kak BuHapHble NepeMeHHble
UMK C MOMOLLbIO CPeHero 3HayYeHus Lieneson nepemeHHon. [ins mogenupoBaHus Obinn ncnonb3osaHbl bonee
200 Tbicay aBTomobunen. OueHka NnapameTpoB BCex MoAenen nposoaunack B cpede Python ¢ ncnonb3osaHvem
6ubnnotek Sklearn, Catboost, StatModels n Keras. B wnccnegosaHun Gbinm paccMOTpeHbl Takue Mopenu
perpeccuii U MoAenu MaluMHHOTO ODy4YeHusi: NMUHEenHas perpeccusi; NonuHoOMManbHas perpeccus; AepeBo
peLleHnn; HENPOHHas ceTb; MoAenu C anropuTmamy «k-6nmkanwmx cocegew», «CryyYamnHbl  Necy,
«rpagueHTHbIn ByCTUHr»; aHcambnb mogenen. B ctatbe npeacTaBreHbl NydlivMe C TOYKM 3peHusi KadecTea
(cornacHo kpuTepues R?, MAE, MAD, MAPE) BapuaHTbl 13 KaXgoro knacca mogenen. Boifo BbisiBNEeHo, YTo
ny4ylle BCEro ¢ 3agavent NporHo3npoBaHNs LIeHbl Ha NErKoBOW aBTOMOOMIb CIPaBMSOTCA UMEHHO HENUHEVHbIe
mogenu. PesynbTaTbl MOAENMPOBaHMS CBMOETENLCTBYIOT O TOM, YTO fyylle BCEro OTpaxaeT 3aBMCUMMOCTb
Mexay LieHOW NerkoBoro aBToMobuns 1 ero xapakTepucTvkamm MMeHHO aHcambilb MoAenen, B KOTOPbIA BOLLMN
HEeNpoHHas CeTb, MOAENV MO anropuTMaM «CryyYalHbI ec» U «rpagueHTHbIN BycTuHM». AHcambnb mopgenewn
rokasan CpPefHIol OTHOCWUTEMbHYI MOrPeLHOCTb anmnpoKCUMaumMn UCXodHbIX AaHHbiX 11,2%, n cpepHioo
OTHOCWTENBHYIO NorpelHocTe nporHo3a 14,34%. Bce npeanoxeHHble HEMWHeMHble MOAENU LeHbl Ha aBTo
UMeIOT MPUMEPHO OAMHAKOBbIE NPOrHO3HbIE KavecTBa (pasHunua mexay MAPE B npegenax 2%).

KntouyeBble cnoBa: LieHa aBTOMOOWNS, perpeccusi, HeMPOHHbIE CeTW, aHcaMbb Moaene.

JEL Classification: C45, C51, C52, C55.

MocTaHoBka npo6nemu. OuiHKka pMHKOBOI BapTOCTi aBTOMOoGInsA nepeaye Gyab-skin yrogi Ha
aBTOMOGINBHOMY pUHKY. 3a3BUYaii OLliHKa PUHKOBOI BApTOCTi BXXMBAHOIO aBTOMODINs CnMpaeTbesi Ha
eKcnepTHi ouiHkM abo meTon aHanori. BukoprctaHHsa dbopmanizoBaHoi npoueaypuy OLiHKM PUHKOBOI
BaApPTOCTi BXMBAHOro aBTOMOOINs 3a yMOB ii aBToMaTtm3auii HagacTb 3MOry y4acHUKaM pPUHKY Nerko
BM3Ha4yaTu O4iKyBaHy UiHYy Ha aBTO ANS onepauin KyniBni-npogaxy, KpeauTyBaHHS nig 3acTasy,
CTpaxyBaHHS, BUPILLEHHA ManHOBMX CMopiB Ta iH. Po3pobka moaeni BU3HaYeHHA PUHKOBOI LiHW Ha
aBTOMOGiNb € Npob1emMoro NpUKNagHoro xapakrepy.

MalunHHe HaBYaHHSA — ranysb 3HaHb, WO AMHAMIYHO pO3BMBAETbCH i 3aTpebyBaHa 3aBAsiku
MOXIMBOCTI iHTerpauii Mogenem MalUMHHOIMO HaBYaHHS B EKCMNEepTHi CMCTEMWU Ta iHGOpMaLinHi
pecypcu 3a YMOB MepeoLiHkM abo HanaluTyBaHHSA napameTpiB Ha NigcTasi perynsipHoi npoueaypu
OHOBMEHHSA  HaB4vanbHOi BWOIpkM. LlikaBum npeacTaBnsieTbCs  MOPIBHSAIHHA — MOXMMBOCTEN
€KOHOMETPUYHUX METOAIB Ta METOAIB MALUMHHOMO HaBYaHHS ANS NPOrHO3yBaHHA LiHW BXMBAHOIro
NErkoBoro aBTo.

AHaniz ocTtaHHix pocnigpkeHb | ny6nikauin. Cepeg dopmanisoBaHux METOAIB
NMPOrHO3yBaHHA UiH HaWbiNblW NONyNAPHUMKW METOAaMM € €KOHOMETPUYHI MEeTOAM MPOrHO3yBaHHSA
uiHn (OcokmHa, 2015), (PKypkuHa, 2015), (Mpouko & Batoxapranos, 2015), (Baneea & WcaBHuH,
2016), (YTakaeBa, 2019). B ekoHOMeTpU4HUX MOAENAX HaNYacTille BUKOPUCTOBYIOTb NULLIE AeKinbKa
OCHOBHUX (haKTOpiB ANsi BU3HAYEHHS PUHKOBOT LiiHM aBTOMOGiNs: npobir, pik BUNycky, 06’em ABUryHa,
TMN nanueBa, TUM Ky3oBa Ta Tun kopobku nepepay aBTtomobins (XKypkuHa, 2015), (Mpouko &
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Batoxapranos, 2015), (Baneesa & WcasHuH, 2016). Y pgocnimxeHHi Baneesa 3.® Ta IcaBHiHa A.l'
(BaneeBa & NcaeHuH, 2016) Anst MofentoBaHHS LiHM aBTOMOOINSA Bukopuctoyetbes 20 dhakTopis.

Mopgeni MalMHHOro HaBYaHHA ANS BM3HAYeHHs LiH Ha aBToMOOini 3anponoHoBaHo B poboTax
(Gegic, Isakovic, Keco, Masetic & Kevric, 2019), (Kanwal & Sadaqat, 2017), (Ozcalici, 2017).
3okpema, y pocnigkenHi (Gegic et al., 2019) BukopucToBylOTbCA MoOAeni, nobygoBaHi 3a
anroputMamMmn «BUMAOKOBMIM MNic» Ta «Mmofenb onipHux BekTopiB» (SVM), HelpoHHy mepexy Ta
aHcambnb mogenen.

MeToto pocnipkeHHsA € nobyaosa Ta NOPIBHAMNBHUI aHani3 perpeciniHnx Mogenen Ta Moagenewn
MaLUMHHOIO HAaBYaHHS, LO BMKOPUCTOBYIOTb CMOXWUBYI XapakKTEPUCTUKN BXMBAHWUX JErKOBUX
aBTOMOOIiNiB ANs OLUiHKK TX PUHKOBOT BapTOCTi.

Baza pocnigxeHHA. [ns nobyooBu Mogenem BUKOPUCTOBYBANMCb €MMipUMYHi  gaHi —
OronoLLeHHs Npo npogax aBTomobiniB 3 pecypcy autoria.ua (Autoria, 2019) (Bubipka i3 200 939
o6’exTiB). [Ana nobynoBu Ta OLiHKM Moaernew Gyno BMKOPUCTaHO MOBY nporpamyBaHHsi Python Ta
6ibnioTekn ona peanisadii meTogiB mMalmHHOro HaByaHHsa StatModels, Sklearn, Catboost Ta Keras
(Statmodels), (Sklearn), (Catboost), (Keras). Y HaByanbHy Bubipky ysiiwno 90% Big 3aranbHoi
BMBipkM aBTOMOGINIB i3 oronoweHb, wo gocnigpxkysanuck (180845 o6’ekTiB), a y TeCToOBYy YBIALINO
10% aBT0 (20094 06’€ekTiB).

OcHoOBHiI pe3ynbTaTu gocnigXeHHA. Y xogi pobotn 6yno nobypoBaHo Aekinbka BapiaHTiB
KOXHOI PO3rMsHYTOI MOAEeni MalWHHOIO HaBYaHHA 3 pi3HMMM akTopamu, napameTpamum Ta
apxiTekTypoto. Y Ui cTaTi npeacTaBneHi Nulle HarKpalli 3 ornsgy Ha siKicTb Ha TecToBil BUGIpLI
BapiaHTN KOXHOI Mmogeni.

CnovaTky Oyno 3giicHeHo cnpofy oTpuMaTh afekBaTHy niHiNHY perpecinHy Mogenb Ha
nigcTaBi He3aneXxHUX LiHOYTBOPOYMX dhakTopis. PakTopu, WO B AOCNIMKEHHI BU3HAYalTb PUHKOBY
BapTiCTb aBTOMOGIN0, 6yno NoAineHo Ha YMCIOoBI Ta KaTeropiarnbHi (MaTUHCbKE NO3HAYEeHHSA NepLUnX

HanncaHo ManeHbKMMK, a APYrux — BENUKUMK nitepamu) (Tabn. 2).

Tabnuus 2
Mepenik WiHoyTBOpOOYUX thaKkTOpIB
CnoxuBya xapakTepucTuka . ObnacTb MOXNMBKX
Tun dakTopy Hassa B mogeni Mpuknag
aBTo 3Ha4YeHb
Mapka aBTomobins KaTeropianbHun PRODUCER [0; =] Ford
PyyHa kopobka nepegay KaTeropianbHun TRANSMISSION {0, 1} AsTOomart
MpuBig KaTeropianbHum POWERTRAIN {MepenHun, MonHbIi} MepepHin
Mpo6ir YNCIOBUWA mileage [0; =] 100000
{an3ensb, enekTpo, ras,
Twn gBuryHa KaTeropianbHui FUEL :;:ES:?I::’_;;T‘?TE]H’ [uzenbHuin
ribpua, iHwe}
Pik Bunycky YMCnoBUn year [1930; 2019] 2008
O6nacTb npodasus KaTeropianbHun REGION [0; =] KuiBcbka
{Ka6pvioneT, Kyne,
JlerkoBoi yproH,
Twn ky3oBa KaTeropianbHuimn BODY J,:IAMMVWH‘ Tudroex, CepnaH
WHUB3H, Mykan,
Poactep, Cenan,
YHuBepcan, Xatubek }
Yn 6ys y OTN KaTeropianbHui DPT {0, 1} Hi
condition_n,
safety_n, OGirpis
o comfort_n, i cuAiHb,
[opaTtkoBe o6nagHaHHsA yncnoBui multimeﬁia_n, [0; =] GPHS,
other_n, NapKTPOHIK
total_features
CepegHsi UiHa YMCnoBui model_year [0; ] 9000
CraH aBTO KaTeropianbHun MY_ESTIMATION {1, 2, 3} Ho6pui
O6’em aBuryHa YNCIOBUWA volume [0; =] 35
KinbkicTb aoBEpen YUCIOBUWA doors [0; =] 4
K'”"K'CT". MicUb Ana ymcnosun seats [0; =] 5
nacaxvpis
Mepwa peecTpadis KaTeropianbHumn FIRST_REG {0, 1} Tak
MpurHaHun i3-3a KOPAOHY KaTeropianbHuin PRIGNANA {0, 1} Hi

[hxeperno: aemopcbka po3pobka
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MpencrtaBneHnii nepenik gakTopiB He € BUYEPNHUM, TOMY LLO Hagani y oKpeMux moaensx
OyoyTb BBOAMTUCHA HOBI noxigHi ¢akTtopu Ta iX MNO3HaYeHHs, Ski OyaoyTb CTBOpHOBaTUCH 3a
AOMOMOroK MOYaTKOBMX, WO neperniyeHi y Tabn. 2. 3Ha4ymmicTb OUiHOK nMapameTpiB 6inga dhakTopis
nepesipsnacs 3a [OMOMOrol t-kpuTepito Ha NiAcTaBi 3HAYEHHS PIBHSA 3HAYYLLOCTI (P-3HAYEHHIO).
PiBeHb 3HauvywlocTi ouiHOK napameTpiB 0Oins dakTopiB B Mofensax He Hwkuuin 3a 5%. [esdki
kaTeropianeHi daktopn (a came PRODUCER T1a REGION) 6ynu 3akogoBaHi 3a AOMOMOro
cepefHbOro 3HayveHHs Uinbosoi 3MiHHOI (mean target encoding) (Castillo, 2019): koxHe skicHe
3HaYeHHs kaTeropianbHoOro taktopy 6yno 3akogoBaHe BiAMOBIAHUM CepeaHiM YMCIOBUM AMS HBOTO
no HaBYanbHin BUGIpL.

[ns nopiBHSHHA pi3HMX 3a CBOE OyOoBOK Ta CTPYKTYpyr mogenen 6yno obpaHo 4oTvpu
KpuTepii AKOCTi MoAentoBaHHS, sIKi MOXyTb ByTu 3aCTOCOBaHi 4O yCix MoAeNen, Wo po3rnsagatTbes y
Liin po6oTi, a came: KoediuieHT aeTepmiHaLii (R?), cepeaHst abconmtoTHa noxubka (MAE), megiaHHa
abcontoTHa noxmbka (MAD), cepegHsa abcontoTHa BigcoTkoBa nomunka (MAPE).

Ona peanisauii MetTn pocnigpxkeHHs Oyno nobygoBaHo Taki Mofeni: niHiiHa perpecis;
noniHomianbHa perpecis; AepeBO pilleHb; HENpOHHa Mepexa; Moaeni 3a anroputMamm «k-
HaNnBNMX4YnX cycigisy, «BUNAAKOBUM NIC», «rpagieHTHUIN BYCTUHIY; aHcaMbnb Mogenen.

BinblwicTb i3 BKaszaHWx Moaenen MalTb NapameTpu, SKi 3adalTbCa A0 noyatky nobyaosu
mogeni. Lli napameTpu B13HavaloTbCHa CKNagHIiCTb Mogeni Ta AeskKi cneuianbHi XapakTepuUCTUKK, Lo
BKa3ylTbCs y Tabnuusax y ctoBnumky «lapameTtpu».

PiBHAHHSA MHOXWHHOT NiHINHOI perpecii i3 ouiHeEHMMN KoedilieHTaMX Ma€e Takni BUA:

y =-1.106*10° + 0.1867*PRODUCER + 53.3793*year - 7.6064*mileage + 1198.7728*volume +
1055.2298*TRANSMISSION + 0.0538*REGION - 211.6692*seats + 0.9407*model_year - 335.5988*PRIGNANA
- 4273.3431*DPT + 252.3447*POWERTRAIN_[lepedHuli + 148.7327*POWERTRAIN_[lonHbii +
5165.1986*BODY_Kab6puonem + 3060.7428*BODY_Kyne + 565.6259*BODY_Jlezkoeoli ¢pypaoH (0o 1,5 m) +
3.993*10**BODY _Jlumy3uH + 166.9068*BODY _Jlugpm6ek + 1366.9044*BODY_MuHuesH +
747.6891*BODY _[lukan + 3943.5985*BODY_Podcmep + 898.7058*BODY_CedaH +
1121.1102*BODY_YHueepcan + 1073.1227*BODY_Xamu46ek 1)

Mogenb niHinHOT perpecii (1) noka3ana He3afoBiNbHY NPOrHO3HY HAKICTb Ha TecToBi BUGIpUI
(omB. Tabn. 3). Le moxe 6yt NoB’sAA3aHO i3 MPUHLMMIANbHOK HECMPOMOXHICTIO MiHINHOI Mogeni
BpaxoBYBaTW HEMiHINHI 3B’A3KN MK 3aN€XHOI0 3MiHHOK Ta He3aneXHUMW.

Tabnuus 3
lMoKa3HUKM TOYHOCTI MHOXWUHHOI NiHiNHOI perpecii (1)
Yucno . . . 2

napameTpis HanmeHyBaHHs dakTopis Bubipka R MAE MAD MAPE
PRODUCER, year, HasuanbHa 0.75 2274 1124 | 3518
mileage, volume,

24 REGION, seats,

model_year, PRIGNANA,
DPT, TRANSMISSION, TecTtoBa 0.64 2530 1172 39.39
POWERTRAIN, BODY

[hkepeno: asmopcbka pospobka

Ons noniHomianbHOi perpecii UiHW Ha BXMBaHe aBTO Oynu BMKOpUCTaHi gesiki dakTtopu i3
Tabn.2 y apyromy cteneHi Ta ix iHTepakuii (3miHHi, W0 npeacTaBnsAloTe co6o KOMOIHAUIT iHWNX
dakTopiB — cyma, pisHuusa, JobyTok abo yactka ABox abo BinbLie perpecopiB). Y pesynbTaTi Bigbopy
(hakTopiB Ta OUIHKM NapameTpiB NOMNiHOMianbHOI perpecii 6yno oTpMaHo Take PiBHAHHS:

y =2.697*107 + 0.1854*PRODUCER - 2.691*10*year + 14.8008*mileage - 2.402*10%volume +
253.0908*TRANSMISSION + 0.0491*REGION + 6531.2280*total_features - 24.5455*model_year -
352.2857*PRIGNANA - 4649.5836*DPT - 359.3765*POWERTRAIN_[epedHut +
441.4734*POWERTRAIN_MonHbil + 5015.3232*BODY_Ka6puonem + 2805.4425*BODY_Kyne +
787.2248*BODY _Jlez2koeoli ¢pyp2oH (3o 1,5 m) + 3.935e+04*BODY_Jlumy3uH - 346.4346*BODY_Jlugpmbek
+ 1256.6041*BODY_MuHuesH - 932.1227*BODY _[lukan + 4752.2303*BODY_Podcmep +
252.3842*BODY_CedaH + 658.6929*BODY_YHueepcan + 539.7720*BODY_Xamubek + 6.7130*year"2 +
0.0075*mileage”2 + 237.5860*volume” 2 + 3.3530*otal_features”2 + 4.661*10%model_year"2 +
120.8433*year_volume - 3.2819*year_total_features + 0.0125*year_model_year - 8.7004*mileage_volume +
0.1751*mileage_total_features - 0.0009*mileage_model_year - 38.7573*volume_total_features +
0.0216*volume_model_year + 0.0024*total_features_model_year 2)
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I3 Tabnuui 4 BMAHO, WO AoAaBaHHS MOMiHOMIANbHOI YacTMHK Ta iHTepakuin daktopis, To6TO
cnpoba ypaxyBaTh HEMIHINHICTb 3B’A3KIB MidK 3aMeXHOI Ta HE3aneXHUMU 3MIHHUMW, 4ano 3HaYHUN
MPUVPICT Yy SKOCTi Ha TECTOBI MHOXWHI. Tak, Hanpuknag, cepefHsa noxubka 3a nokasHukom MAPE
Brana GinbLue Hix Ha 11%.

Tabnuus 4
lNMoka3HuKM sikoCcTi noniHomianbHOI perpecii (2)

Yucno

i 2
napameTpis dakTop Bw6ipka R MAE MAD MAPE

PRODUCER, year, mileage,
volume, TRANSMISSION,
REGION, total_features,
model_year, PRIGNANA,
DPT, POWERTRAIN, BODY, HaB4yanbHa 0.76 2155 990 26.76
year"2, mileage”2, volume”2,
total_features”2,
model_year"2, year_volume,
year_total_features,
year_model_year,
mileage_volume,
mileage_total_features,
mileage_model_year,
volume_total_features,
volume_model_year,
total_features_model_year
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TecTtoBa 0.65 2285 1010 27.95

[hxeperno: aemopcbka po3pobka

PosrnsHemo mogenb MalUMHHOIO HaBYaHHsS 3a anropuTMoM «k-Hanbnwkumx cycigis» (KNN).

Yci pbakTopum 6ynu cTaHgapTM3oBaHi 3a hopMynoHo:

X—X
x' =

'
ne X — Hose 3HaueHHs akTopy

X _ cTape 3Ha4veHHs dakTopy
X _ cepepHe 3HaveHHst hakTopa
a

— CTaHAapTHe BiOXUIEHHs hakTopy.

Po3paxyHok cepedHbOro 3HayeHHsi pakTopy Ta WOro CTaHAapTHOro BiAXWIEHHs peanisyeTbes
Ha HaB4anbHin BMOIpUi. Take NepeTBOpPEHHS (haKTOpiB J03BONSE KOMMEHCYBaTWU Pi3HWA mMacluTab
3MiHHUX Ta, BiAMOBIQHO, Pi3HMI BNIIVMB HA BENWUYMHY BiACTaHi.

3apaTty 3Ha4YMMiCTb (PaKkTopiB MOXHA, SKLO NPOCTO 36iNbLMTK YCi 3Ha4YeHHS (PaKTopy Ha SKecb
yncno. KoediuieHT, Ha HAki AOMHOXYHTbCA 3HaveHHA dpakTopiB, Oynm nigibpaHi Tak, wWwob
BiANOBIAATU PaHXKXyBaHHIO 3HAYMMOCTI (HaKTOPIB Y NiHINHMX MOAENSAX Ta TEOPETUYHNM NepefyMoBaM
(Tabn. 5).

Tabnuus 5
3miHa 3HavyeHb gesknx dpakTopis mogeni KNN

dakTop KoedpiuieHT

PRODUCER 3
year 15

mileage 2

volume
model_year

[xepeno: aemopcbka po3pobka
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MokasHukn sikocTi nobygoBaHoi 3a anroputMom  «k-Hanmbnwxkyumx cycigiB»  mogeni
npeacTaeneHo y Tabn. 6.
Tabnuus 6
MokasHuku TouHocTi moaeni KNN
Yucrno
chakTopis / dakTopu MapameTpu Bubipka R? MAE MAD MAPE
BUMIpIiB
PRODUCER, year,
mileage, volume,
TRANSMISSION, HasuanbHa 1.0 34 0 0.04
REGION,
total_features, n_neighbors
19 model_year, DPT, =22,
POWERTRAIN, weights=’
year_volume, distance’
year_model_year, TecToBa 079 | 1674 | 644 16.3
mileage_ PRODUCER,
volume_model_year,
volume_PRODUCER

[hxepeno: asmopcbka pospobka

I3 Tabn. 6 mMoxHa 3pobuUTU BUCHOBOK, O MOAenb 3a anroputMoM «k-Hambnumxumx cycigis»
HabaraTo Kpalle MoAente LiHy Ha aBTO HiX MiHiiHa Ta noniHoMianbHa perpecia. Tak, cepeHs
noxmbka 3a nokasHnkom MAPE 3HoBy Bnana GinbLue Hix Ha 11%.

HacTtynHoto mogennto, Wwo po3rngganacsa Anst MOAEoBaHHSA LiHU BXUBaAHOIO aBToO, € AEPEBO
piweHb. Ana modeni Aepesa piweHb 6ynu cnpobyBaHi pisHi cnocobn 0BMeXeHHs CKNnagHoCTi, Lo
A03BONUNO NobyayBaTW HaWKpalMi BapiaHT i3 SKICTIO Ta napaMeTpamu, WO MpeacTaBneHo y

Tabn. 7.
Tabnuus 7
lNMoka3HuKM TOYHOCTI Moaeni AepeBa pilleHb
Hucro . HaMMeHyB?HHH MapameTpu Bubipka R? MAE MAD MAPE
napameTpis chakTopis
PRODUCER, year,
mileage, volume,
REGION, doors, seats, HasuanbHa | 0.79 | 1475 546 13.1
total_features,
model_year, max_depth =
FIRST_REG, 30,
43 PRIGNANA, DPT, min_samples
condition_n, safety_n, _split = 40,
comfort_n, min_samples
Wlfggg;ﬁﬂ—/;}%ﬁr—”' leaf =20 Tectosa | 0.85 | 1786 | 657 163
POWERTRAIN, FUEL,
BODY,
TRANSMISSION

[xepeno: aemopcbka po3pobka

MopiBHIOOYM Tabnuui 6 Ta 7 MOXHa NPUITM OO BUCHOBKY, LLIO AEPEBO pilleHb nokasye cebe
Kpalle 3a mMofenb 3a anroputMoM «k-Hambnvxkumx cycigis» nuwe 3a ogHUM KputepieM — R?, 60
[O3BOISIE Kpalle MNpOrHo3yBaTW PUHKOBY LiHY Ha aBTOMOOGIiNi 3 HecTaHO4apTHUMMW CMOXMBYUMM
XapaKTepucTMKamu.

Oani 6yna nobygoBaHa moaenb UiHW Ha aBTO 3rigHO anropuTMy «BWUMagKOBOrO NiCy», sika y
CBOK 4epry cknagaetbcs i3 150 okpemnx gepeB piweHb. Take KOMOiHyBaHHA AepeB pilleHb
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[03BOJINIMO 3HAYHO NOKpaLnTK AKICTb NPOrHo3yBaHHA BiAHOCHO nonepe,u,Hix MoZenen LiHn Ha aBTo.

MapameTpu moaeni, ii hakTopy Ta NOKa3HWKK AKOCTI NpeAcTaBneHo y Tabn. 8.

Tabnuus 8
lMoka3HUKM AKOCTi MoAeni LiHW Ha aBTO 3a anNnropuTMOM «BUMaAKOBUN ficy
Hueno HaiMerysanHs MapameTpu BuGipka R? MAE | MAD | MAPE
napameTpis dhakTopis
PRODUCER, year,
mileage, volume, n_estimators
REGION, doors, =150,
seats, total_features, max_features | HauanbHa 0.86 1031 378 9.43
model_year, =0.85,
FIRST_REG, random_stat
43 PRIGNANA, DPT, e=0,
condition_n, safety_n, max_depth =
comfort_n, 34,
multimedia_n, other_n, | min_samples
MY_ESTIMATION, _split =10, TecToBa 0.84 1552 586 145
POWERTRAIN, FUEL, | min_samples
BODY, _leaf=5
TRANSMISSION

[hxeperno: aemopcbka po3pobka

HacTtynHoto posrnsganaca mogenb 3a anroputMOM «rpagi€HTHOro OycTuHry». [lokasHuku
SKOCTi, NapamMeTpy Ta pakTopu HaMKpaLLOro BapiaHTy Moaeni 3HaxoaaTbcs y Tabnuui 9.

Tabnuus 9
lMoka3HUKM TOYHOCTI MoAeni 3a anropMTMOM «rpagi€HTHOro GYCTUHIY»
Kin-ctb . dakTopu MapameTpu Bubipka R? MAE | MAD | MAPE
napameTpiB
PRODUCER, year,
mileage, volume, FUEL,
TRANSMISSION, learning_rat
POWERTRAIN, BODY, €=0.05, HauyanbHa 0.99 881 539 12.18
REGION, doors, seats, 12_leaf_reg=
total_features, 0,
model_year, bagging_te
FIRST_REG, mperature =
PRIGNANA, DPT, 3,
condition_n, safety n, border_coun
comfort_n, t=1000,
33 multimedia_n, other_n, depth=13,

MY_ESTIMATION, iterations=1
year_mileage, 100,
year_volume, random_see
year_model_year, d=0, TecTtoBa 0.91 1521 624 15.41
mileage_volume, eval_metric=
mileage_model_year, MAE, ,
volume_model_year, random_stre
year”2, mileage”2, ngth =4,
volume”2, rms=0.7
total_features”2,
model_year"2

[xepeno: aemopcebka po3pobka

Oani 6yna nobynoBaHa HelpOHHa Mepexa. HavBaxnueilummmn napameTpamMu Anst HEWPOHHOT
MepexXi € KinbkiCTb LapiB, HEMPOHIB Yy Lapax, BMKOPUCTaHi YHKUIT akTuBaLii, perynspusauia ta
anropuTMm onTumisadii. ApxiTekTypa Hawkpalloro BapiaHTy HEMPOHHOIT Mepexi 306paxeHo Ha puc.1,
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MoKasHUKM SKOCTi, napaMeTpu Ta akTopu, WO Oynu BUKOPUCTaHI ANs MOAENOBaHHS LiHW,
306paxeHi y Tabn. 10.

Layer (type) Qutput Shape Param #
dense_1 (Dense)  (None, 1024) 35840
dense_2 (Dense) (None, 512) 524800
dense 3 (Dense) (None, 258) 131328
dense 4 (Dense) (None, 128) 32896
dense 5 (Dense) (None, 1) 129

Total params: 724,993

Puc. 1. ApxiTekTypa HeMMpOHHOI MepexXi
[kepeno: asmopcbka po3pobka

Tabnuus 10
Moka3HUKM TOYHOCTI HEMPOHHOI Mepexi
K'n'ch PakTopu MapameTpun Bubipka R? MAE MAD | MAPE
BXOAiB
PRODUCER, year,
mileage, volume,
TRANSMISSION, optimizer =
REGION, seats, R‘,’vlspmp Haguanbha | 0.84 | 1472 | 603 | 13.94
total_features, learning_rate=0.
model_year, 03
PRIGNANA, DPT, act’ivation _
POWERTRAIN, -
! RELu, linear
34 BODY, year_mileage,
year_volume (ocT.wap),
- ! batch_size=128,
ygar_model_year, epochs =10,
mileage_volume, o
ileage_model_year perynapnsais =
mileage_| _year, L1(0.01) TecTtoBa 0.82 1654 635 15.35
volume_model_year, L2(0.01)’
year"2, mileage”2, ’
volume”2,
model_year"2

[xepeno: aemopcebka po3pobka

I3 aHanizy Tabn. 10 moxHa 3pobuTU BUCHOBOK, LWO KpWUTepii SKOCTi anpokcumauii Ta
NPOrHO3yBaHHSA HEMPOHHOI MepeXxi HabnxeHi 4o aHanoriYHNX NOKa3HWKIB Yy MoAeni 3a anropyuTMoMm
«BUMNAOKOBUI MiCY.

OCTaHHBbOK MOENII0 PUHKOBOI LiiHM Ha aBTO po3rnggaBcs aHcambnb Mopernen — noegHaHHs
OKpemMux mogernen Ans OTPMMaHHA Kpaworo pesynbraTy. TexHika kombGiHauii Kinbkox mogenewn
3aCTOCOBYETBCSl | TakmMx MOAENsAX, sIK MOAEnNi 3a anroputMaMy «rpagieHTHUA OyCTUHr» Ta
«BMNagkoBui nic». HamnpocTiwmii cnocibé noenHaHHsA KiNbKOX MoZenen B oAHY AN OTPUMAaHHS
KOMOGIHOBaHOro MpOrHo3y — Lie pO3paxyHOK MPOCTOro cepeaHbOoro NporHosiB cepep NpPOrHosie 3a
o6paHumn mogensimu. Came Takmm YMHOM i OyB CTBOpeHUi aHcambrb Moaenew, Lo BKIoYae y
cebe HeMpOoHHY Mepexy, MoAeni 3a anroputMamu «BUNAAKOBUIA FiC» Ta «rpagieHTHUN BYCTUHI».
Pe3ynbTaTy sikocTi aHcam6nio mogenen nokasai y Tabnuui 11.
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Tabnuus 11
Moka3HWKM AKOCTI Ans aHcambnio mogenen
Mogeni, Wwo yBinwnmM 4o aHCaMIio Bubipka R? MAE MAD MAPE
«Bunagkosun nicy, HaBuanbHa 0.93 1067 486 11.2
«[pagieHTHNIA ByCTUHIY,
HelpoHHa mMepexa TecToBa 0.88 1492 587 14.34

[xeperno: asmopcbka po3pobka

OTxe, B focnigxeHHi 6yno oTpymaHo 7 anbTepHaTUBHUX MoAErnen LiHW Ha BXUBaHe nerkose
aBTo. Pe3synbTaTi NOPIBHANBHOIO aHanidy NPOrHo3HWX AKOCTen Moaenen npeacrasneHo y Tabn. 12.

Tabnuus 12
MopiBHAHHSA NPOrHO3HUX IKOCTeN Mogenen (Ha TecToBUX BMGipKax)

Mogenb R? MAE MAD MAPE
TiHinHa perpecia 0.64 2530 1172 39.39
MoniHomianbHa perpecia 0.65 2285 1010 27.95
KNN 0.79 1674 644 16.25
[epeBo piweHb 0.85 1786 657 16.25
«Bunagkosui nic» 0.84 1552 586 14.5
«papieHTHWA BYCTUHM» 0.91 1521 624 15.41
HevipoHHa mepexa 0.82 1654 635 15.35
AHcambnb 0.88 1492 587 14.34

[xeperno: asmopckka po3pobka

Takum YMHOM, Mofenb aHcaMOmni € HaWkpallow MOAEN MO YCiX KPUTEpisX SIKOCTI
anpokcumalii, okpiM R?. MokasHuk MAD Ha 1 oguHULIO BUSIBUBCA TPLUMM HiXX AN aHcamBrnio, HiX Yy
MoZeni 3a anroputMoOM «BWUMaZKOBUI FliC», ane MOXHa BBaXkaTu Taky pi3HWL0 He3Hauumoto. [esike
HEXTYBaHHS MOKa3HWKOM R? nos’sisaHe 3 TUM, WO LN KPUTEPIN CUIIbHO pearye Ha eKkcTpemarsibHi
NOMUIKM Ans HeTunoBux o6’ekTiB (BUKMAIB). A Tak SK akueHT nobyaoBu mMogeni pUHKOBOI BapTOCTi
LiHM Ha aBTO CTaBUTLCS came Ha il y3aranbHYi MOXIMBOCTI, TO HabaraTto BaXIUBILLMM € Kpalle
NPUCTOCYBaHHA MOZENi A0 TUMOBKX Ta HaWNOLUMPEHILLIMX NpeacTaBHuKIB BUOIpkM. AkicHa nepesara
aHcamMbnsa mopenen MOSICHIETbCA TUM, WO B aHcambrib Oyno BKMHOYEHO TpW Hamrkpalli i3 cemu
nobynosaHnx mogenen. OTxe, came MalUMHHI METOAM HaBYaHHSA MoKasanu HamnKpalli MpOrHo3Hi
pes3ynbTaTh SKOCTi ANsl BU3HAYEHHS LiHW Ha NEerkoBui BX1BaHUI aBTOMODINb.

BucHoBku. Pe3ynbtaTtamm npoBeaeHoi poboTy MOXHa BBaXaTu HacTyne:

1) BugABMEHO, WO HeniHiMHI Mogeni 3Ha4yHO Kpalle CnpaBnsloTbCs i3 3a4adeto MoAentoBaHHSA
LiHM Ha NerkoBuin aBTOMOGINb, HiX NiHINHI Mogeni. Lle Moxe nosicHIOBaTUCSA HASABHICTIO HEMIHIMHOIO
3B’A3KY MiX LIIHOKO aBTOMOOINA Ta MOro CNoXMBYNMN XapaKTEPUCTUKaMMU;

2) yci po3rnsaHyTi HeMiHivHI Moaeni MalTb NPMGNN3HO OAHAKOBI MPOrHO3HI AKOCTI (Pi3HMLA MK
cepenHbOIo BiAHOCHOK NOXMOBKO anpokcumadii HanbinNbLL | HAMMEHLL TOYHUX HEMIHIMHUX Moaenen y
mexax 2%);

3) came MalUUHHI MeTOoAM HaBYaHHS MOKas3anu Hamkpalli NPOrHO3HI AKOCTI ANS BU3HAYEHHS
LiHM Ha NerkoBui BXMBaHMIN aBTOMODINb NOPIBHSIHO i3 perpeciamu;

4) kombiHaLis KiNbkOX MeTOAiB MOZEMNoBaHHA LiHM aBTO B pamMkax aHcambrnio mopenen
(anropuTMn «BUMAOKOBWI MiC», «rpagieHTMn OYCTUHr» Ta HEWpOHHA Mepexa) nokasana Hawkpalli
AKICTb anpokcMMaLlii BUXIQHUX JAaHWUX Ta NPOrHO3HY 30aTHICTb;

5) peanizauis nNpoOrHO3yBaHHA LiHM Ha nerkoBui asBTOMOGINb Ha MiagcTaBi OTPUMAHOrO
aHcambno Mogernen moxe OyTv aBTOMaTM30BaHa AN CTBOPEHHS €KCMEPTHOI CUCTEMM OIS OLHKM
O4iKyBaHOI PVHKOBOI BapTOCTi BXMBaHOro aBTO, WO Aa€ 3MOry 3a MiYeHi XBUNWHW OTpUMyBaTh
dopmManisoBaHuii MPOrHO3 LjiHK.
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OWHAMIKA PETOHANBbHUX PUHKIB XXUTNOBOI HEPYXOMOCTI B YKPAIHI

Y craTTi foChimKeHo AMHaMIKy 3aranbHOro iHAeKCYy LiH Ta iHAeKCy UiH Ha NepBMHHOMY Ta BTOPUHHOMY
PVHKY >XUTRoBoi HepyxomocTi (2015-2019 pp.) Ha OAHOKIMHATHI, ABOKIMHATHI | TPWKIMHATHI KBapTUpW.
Po3rnsHyTo cTaH Ta BW3HAYeHO TEeHAEHLl PO3BWUTKY PWHKY >XWUTMOBOI HEPYXOMOCTi, SKWIA, B CBOK 4epry,
XapaKTepu3yeTbCsi HEAOCKOHanNICTo, NPobnemMamn HepiBHOMIPHOTO PO3BUTKY MEBHUX YAaCTUH PUHKY, 3aKPUTICTIO,
HeJOCTOBIPHICTIO | HeJoCTaTHbOW iHopmaLjielo Npo BapTicTb, Cyb’ekTiB, 00’ekTW, peanbHUi nonuT Ta
Npono3uLilo y AaHin eKOHOMIYHI cdepi kKpaiHM Ta B ymoBax AesiHTerpauinHux npouecis. He gocuTte JOCKOHaNo
TakoX € HOpMaTUBHO-NpaBoBa 6a3sa, 3a LONOMOro KO, 34INCHIOETLCA KOHTPOMIOBAHHS Ta PerynoBaHHsi 4aHOro
TUMY PWHKY. BusHaveHa cyKynHiCTb akTopiB Ta METOAIB, SKi BUKOPUCTOBYIOTb NpW [OCHIMKEHHI cdepu
HepyxoMOoCTi, il ouiHLi, aHani3i TeHOeHLi po3BUTKY B NEBHOMY YacoBOMY nepiodi. Ha kapTi YkpaiHu npusegeHo
OaHi Npo cepefHIo LiHy KBagpaTHOro MeTpy XWTNna no BCix obnacHMx LeHTpax ctaHoMm Ha BepeceHb 2019 p., Ta
3pobneHo nopiBHAHHA 3 BepecHem 2018 p., BMSBNEHO MicTa, y Akux BiAbynocs Hambinblle 4u HalMmeHLue
3MiHeHHs1 UiHn. MobynoBaHo Ta NpoaHani3oBaHo AMHaMIKy iHAeKCy UiH Ha OyaiBenbHO-MOHTaxHI poboTn (2015—
2019 pp.), SKMN xapakTepu3ye 3MiHN Ta CYTTEBO BMIMBAE Ha KiHLEBY BapTiCTb HEPYXOMOCTI B MEBHOMY MPOMIKKY
Yacy B mpoueci byaiBHuyTBa. Byno Bu3HaveHO akTopw, L0 BMAMMHYNM Ha 3MiHY LbOro iHaekcy. Takox 6yno
BigoGpaXeHo AMHaMiKy cepeaHbOi LiHWM KBaapaTHOro MeTpy >WUTIIOBOI HEPYXOMOCTI MO Pi3HUM perioHaM YKpaiHu,
BUSIBIEHO YMHHUKM Ta akTopu, ki 0OyMOBMOOTL U0 AnHamiky 3a 2012-2019 pp. B pesynbrati 3pobneHo
aHani3 cy4acHOro CTaHy pWHKY HEPYXOMOCTI YNpOAOBX OCTaHHiX 7 pokiB Takux MicT sik JlyraHcek, Kuis, JlbBiB,
DoHeupk, Xapkie, Opeca, Cesactononb, Cimdepononbs. BusiBneHo ncuxonoriyHi daktopu, Lo BAAMHYNW Ha
3pOCTaHHS Yv MadiHHA BapTOCTi 00’ EKTIB XXMTMOBOI HEPYXOMOCTI B 06paHnx BENMKMX MicTax YKpaiHu Ta B MicTax
no6nm3y BoeHHMX Ain (CeBepoaoHeLbkK, JIncnyaHcbk) B nepio AOBOEHHOMO Yacy Ta Micrs.

KnioyoBi cnoBa: perioHanbHi PWHKM HEPYXOMOCTi, iHAEKC UiH, CepeAHs LUiHa KBagpaTHOro MeTpy,
OMHaMmiKa.

JEL Classification: C43, 018, R31, R32.
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DYNAMICS OF REGIONAL RESIDENTIAL REAL ESTATE MARKETS IN UKRAINE

The dynamics of the general price index and price index on the primary and secondary residential real
estate market (2015-2019) for one-room, two-room and three-room apartments is constructed in the article. The
state and tendencies of development of the residential real estate market are considered, which in turn is
characterized by: imperfection, problems of uneven development of certain parts of the market, closeness,
unreliability and insufficient information about: value, subjects, objects, real supply and demand in the given
economic sphere of our country in the conditions of disintegration processes. The regulatory framework by which
the control and regulation of this type of market is carried out is not perfect enough. Different scientists, both
domestic and foreign, have conducted research and determined a set of factors and methods used in the study of
real estate, its assessment, analysis of trends in a certain period of time. A map of Ukraine, containing data on
the average price per square meter of housing in all regional centers as of September 2019 is presented and
comparative analysis with September 2018 is done; the cities with the largest or smallest price change has
occurred are identified. The dynamics of the construction price index (2015-2019) was analyzed; it characterizes
the changes and has a significant impact on the final value of real estate in a certain period of time during the
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construction process, the factors that influence the change of this index are identified. The dynamics of the
average price per square meter of residential real estate in different regions of Ukraine is also presented, the
factors that determine this dynamics for 2012-2019 were identified — in such cities as Kiev, Lviv, Donetsk,
Kharkiv, Odessa, Sevastopol, Simferopol. Psychological factors that influence rise or fall in the value of residential
property in selected major cities of Ukraine and in the cities near hostilities (Severodonetsk, Lisichansk) during
and after the pre-war period were also identified.

Keywords: regional real estate markets, price index, average square meter, dynamics.
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OUHAMUKA PETMOHANBbHBbIX PbIHKOB XXWNOW HEABUXXUMOCTW B YKPAUHE

B cTtaTtbe nccneayetcs guHamuyka obLuero UHAEKCa LeH U MHAEeKCca LieH Ha NepBUYHOM M BTOPUYHOM pbIHKE
xunon Heaswkumoctn (2015-2019 rr.) Ha OAHOKOMHATHblE, ABYXKOMHATHble W TPEXKOMHaTHble KBapTupbl.
PaccmoTpeHo cocTosiHue v onpeaeneHbl TEHAEHUMW Pa3BUTUSA PbIHKA XXUIMOW HEABWXUMOCTW, KOTOPbIWA, B CBOIO
ouvepedb, XapakKTepusyeTcsi HecOBEepLUeHCTBOM, nNpobrnemamMu HepaBHOMEPHOTO pa3BUTUSI OMNpeAeneHHbIX
CErMEHTOB pbIHKA, 3aKPbITOCTbIO, HEAOCTOBEPHOCTbIO W HEOOCTAaTOYHOCTbIO MHGOPMauuM O CTOMMOCTH,
cybbekTax, obbekTax, peanbHOM Cnpoce 1 NPEASIOKEHUN B AaHHOW 3KOHOMUYECKOM cdpepe B CTpaHe B YCIOBUSAX
[Ae3VHTerpaumoHHbIX npoueccoB. HegoctaToyHO coBeplleHHa Takke HOpMaTMBHO-NpaBoBasi 6as3a, C NOMOLLbIO
KOTOPON OCYLLECTBNSAETCS KOHTPOMb W perynupoBaHue AaHHoro tuna pbiHka. OnpepeneHa COBOKYMHOCTb
(haKTopoB UM METOAOB, MCMONb3yeMblX NpU UCCNefoBaHUM cdepbl HeOBMXMMOCTM, ee OUeHKe, aHanuse
TeHAeHUUA pa3BuTUsi B onpegeneHHoM BpeMeHHOM nepuoge. MNpoKOMMEHTUMPOBaHO kapTy YKpauHbl, KoTopas
COAEPXUT AaHHbIe O CpeAHeN LieHe KBaapaTHOro MeTpa Xusbs No BceM 06nacTHbIM LeHTpaM, No COCTOAHUIO Ha
ceHTs0pb 2019 r. U caenaHo cpaBHeHWe c ceHTsiopem 2018 r., BbisiBMEHbl ropoAa, B KOTOPbLIX MPOM30LUIO
Hanbonbluee UNN HanMeHbllee n3MeHeHne LeHbl. OTobpaxkeHa M NpoaHanu3npoBaHa AVHaMUKa WHAeEKca LeH
Ha CTpOWUTENbHO-MOHTaxHble paboTbl (2015-2019 rr.), KOTOpLIN xapaKTepusyeT U3MEHEHUS U CYLLIECTBEHHO
BMMSET Ha KOHEYHYI CTOMMOCTb HEOBWXUMOCTW B OMPeAerieHHOM MPOMEXYTKE BpEMeHVW B mnpouecce
cTpouTenbcTBa. bbinn onpegeneHbl akTopbl, MOBNUSIBLUME HA W3MEHEHWe 3Toro uHaekca. Takke Obina
uccrnefgoBaHa AvVHaMUKa CPefHel LeHbl KBagpaTHOTrO MeTpa >XWMOW HEABWKMMOCTM MO pasHbiM perroHam
YKpavHbl, BbISIBNIEHbI 3aKOHOMEPHOCTU M dhakTopbl, obycrnasnusaiowme 3Ty auHamuky 3a 2012-2019 rr., B
pe3ynbTaTe caenaH aHanu3 COBPEMEHHOrO0 COCTOSIHWUS pblHKA HEOBWXKMMOCTU U Ha MPOTSHXKEHUW MocnegHux 7
neT Takux ropopoB, kak JlyraHck Kwues, JlbBoB, [oHeuk, XapbkoB, Opecca, Cesactononb, Cumdeponons.
BbisiBneHo ncuxomnorvyeckue ¢akTopbl, MOBMUSBLUME HA POCT WNW NageHUe CTOMMOCTU OOBEKTOB XKMIoMn
HEeABWXMMOCTM B K3OpaHHbIX KPYMHbIX ropodax YkpauHbl M B ropodax BONM3M BOEHHbIX OEUCTBUM
(CeBepopoHeLk, JlncuyaHck), B nepuos AOBOEHHOIO BPEMEHU 1 NOCHe.

KnioyeBble cnoBa: pervoHanbHble PbIHKA HEABWKUMOCTW, WHAEKC LeH, CPedHsAs LeHa KsagpaTHoro
mMeTpa, AuHaMuKka.

JEL Classification: C43, 018, R31, R32.

MoctaHoBka npo6nemMu. 3a OCTaHHi POKM PUHOK XXWUTMOBOI HEpyxoMocCTi B YKpaiHi 3a3HaB
Pi3HUX 3MiH B 3anexHOCTi Bif perioHy, Moro niAKOHTPOMNbLHOCTI Ta MOMITUYHOro cTaHoBulia. Tomy
BKpan BaXXNUBMM € aHani3 TeHAeHLUI pUHKY, SIK 3aranbHuX, Tak i AudepeHuiioBaHuX 3a perioHamu,
BUSIBNEHHS (pakTopiB, IO BU3HAYMIM AMHAMIKY LiH, OLiHKA PO MOMiTUYHMX NOAin, SKi npuBenu oo
peanbHOi AesiHTerpadii KpaiHM, MacoBMXx MOTOKIB BiKEHLIB Ta nepeceneHuiB, pi3koi 3MiHM nonuTy,
NpOono3uLin Xn1Tna i, BignoBiaHO, LiH HA HbOTO.

Cnig Big3HauMTM HaranbHy HeoOXigHICTb CBOevyacHoi cpikcauii Takoi AMHaMmiku, 30Kpema
NCUXONOTYHOIrO CAPUNHSATTA BIMCbKOBUX MOAIN, BUHWKHEHHS KBasigepXXaBHWX YTBOPEHb Ta BMMAMBY
ncuxonoriyHoro akTopy Ha npono3uuito, NonuT i UiHW. Lle aocnigxeHHs npucBAYEHO aHanisy Ta
BUSIBY YMHHWKIB, SKi NOCRyryBanu y 3amMiHeHHi LiHW XXMTNoBOI HepyxoMocTi 3a nepiog 2012-2019 pp.

AHani3a ocTtaHHiX AocnigXeHb i ny6nikauin. PUHOK XXWTNOBOI HEPYXOMOCTi € OAHUM 3
HaMbINbLL BaXXNMBUX, aKTyalnbHMX, SIK 3 TOYKM 30pYy MEPECIYHOro rpomasHuHa, BracHUKa XWTna,
MNOro NMOTEHLIMHOrO NpoAaBus i MOKyMUs, Tak i 3 TOYKM 30py OyaiBenbHOro GisHecy, nmocepenHukiB
(ouiHtoBaviB, pienTopiB, HoTapiyciB), Towo. [OCNIAKEHHIO PUHKY HEPYXOMOCTI, BU3HA4YEHHIO MOro
CTPYKTYPW W MOBEAiHKM, 30BHILLHIX Ta BHYTPILWHIX ()aKkTopiB, siki BNNIMBaKOTb HA CTaH PUHKY, NOOYAOBI
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mMoZenen AvMHamikM npucesiveHo 6e3niy pobiT. 3ynMHUMOCS Ha [OCHIOXEHHSIX OCTaHHIX POKiB, SKi
[alTbh OUIHKY PUHKY >XWUTMOBOI HEPYXOMOCTI YKpaiHM B KOHTEKCTI COLiarnbHO-eKOHOMIYHOI Ta
NoniTM4HOI HecTabinbHOCTI.

Cratta CadoHoBa KO. M. Ta €BTeeBoi B.I. (CacdoHoB & €BTeeBa, 2013) npucBsdeHa
3aranbHUM MUTaAHHAM PO3BUTKY, (PYHKLiIOHYBAHHS >XMTNOBOrO PUHKY YKpaiHW, OUiHUi Aep)KaBHOI
NOMITUKM Y PO3BUTKY PUHKY XWUTNa, MapKkeTUHrOBOI cTpaTerii byaiBenbHuX ipm.

Y poborti (XaBap, 2015) 3giiicHeHO AeTanbHWUN AudepeHLinoBaHnin 3a perioHaMmn aHarnis puHKY
cTaHoMm Ha apyry nonosuHy 2014 p., BU3Ha4YeHi 0cobBNUBOCTI Ta TeHAEHLUIl, BUKNMKaHi NOMITUYHUMN
npouecamu Ta BilNCbKOBOW arpecieto Ha CxoAi Ykpainu, aHekcieto Kpumy. 3pobneHo BUCHOBOK, LLO
OCHOBHVM TPEHOOM PO3BUTKY PUHKY XuUTna 6yae noganbLue NoBiNbHE 3HMKEHHS LjiH.

Cxoxi nuTaHHa po3rnaHyTi y poboTi MpowanukiHoi A.M. Ta Bysaxesny [.C. (MpowanukiHa &
BysaxeBwuy, 2015). MNpoaHanizoBaHa AvHamika uiH Ha »xwuTtro 3 2003 go 2014 pp. 3pobneHo BUCHOBOK,
LLIO PUHOK XWTrna B YKpaiHi y Hanbnuxyi pokv nepebyBaTMe B CTaHi AenpecnBHOI CTabinbHOCTI, Lo
NPOSABNATUMETLCS Y 3HMKEHHI EMHOCTI PUHKY | MOCTYNOBOMY NafiHHI LiiH.

Y po6oti OasnageHko H.M, BoponueHko O.B. (daBugeHko & BopoHueHko, 2017) Bu3Ha4eHO
OCHOBHi €neMeHTH, KINoYoBi hakTopu, SKi BNAMBaOTb Ha (PYHKLiIOHYBaHHA PWHKY, BiA3HA4YeHO, LUO
HEpYXOMICTb MOXHa po3rnagaTi sk Toeap (y pasi npuabaHHa ANS BNACHOTO KOPUCTYBAHHS), @ TakoX
SIK iIHBECTULINHWI aKkTVB (Y pa3i BUKOPUCTaHHS ONS OTpMMaHHA NpubyTKy).

OvHamika KOH''OHKTYpU pUHKY po3rnsHyTa y poboti 3arpebenbHoi K. B. (3arpebenbHa, 2018).
BusiBnNeHi YMHHWMKKM, WO BNNMBaOTb HA CTPYKTYPHi 3MiHM  NNaTOCNPOMOXHOIO  MOMUTY.
MpoaHanizoBaHo AuHaMiky UiH Ha HepyxomicTb y M. Kuesi 3a nepiog 2011-2018 pp. 3rigHo
HaBedeHnM gaHum cTpnbok uiH y 2014-2015 pp. amiHnecsa cnagom y 2017—-2018 pp.

Y pob6oti AxamaH |. A. Ta Cnueka 1. O. (AxamaH & Cnueka, 2018) pocnigxeHo cTaH Ta
TEeHAEHUii pO3BUTKY PWHKY XMTMNOBOI HepyxomocTi OpgewmHn. BuaHauyeHO xapakTepHi O3Haku Ta
0cobBNMBOCTI PMHKY, AaHa ouiHka AuHaMmiku xuTnosoro doHay. 3a AaHnmu [0NoBHOro ynpaeniHHA
ctatucTukn B Ogecokin obnacTi (pyc. 2 ULMTOBaHOI CTaTTi) PUHOK XuUTNa PakTUYHO CTOITb Ha Micui.

lMuTaHHs aHanisy, MOAENOBaHHs, NMPOrHO3yBaHHSA BapTOCTi XWUTna po3rnsHyTi y pobotax (MiHu,
2016; bypoBa & lMaHuukiHa, 2016; Brooks & Tsolacos, 2010). 3okpema, MiHy A. KO. (MiHu, 2016)
BUKOPWUCTOBYE METOA CUCTEMHOI AMHaMIKW Ans aHanisy Ta nporHosy LUiH y cdepi XKutnosoi
HepyxomocTi. BiH ananidye piarpamy npuyvMHHO-HacnigkoBux 3B’A3kiB hakTopiB, SKi MoB'sA3aHi 3
(hOpPMYBaHHSIM LiiH i MPOMOHYE BiANOBIAHY anropuTMiYHy MoAenb Ans OBrpyHTyBaHHSA LiH Ha XXUTMNO.

Mannykiva M. B. ta byposa |. B. (bypoBa & [lanuukiHa, 2016) nepeBipsi0Tb AOUINBHICTL
BMKOPUCTaHHS €KOHOMETPUYHMX METOAIB aHanidy npwv OuiHUi BapTOCTi XuTna. ABTOpM [OBOOSATH,
YoMy iX MoZeni € agekBaTHUMUN Anst OKPEMMX rpyn KBapTup i Aobpe BigobpaxalTb PUHKOBY LIiHY B
YMOBaXx HEBU3HAYEHOCTI.

3aKkopaoHHi BYeHi B CBOiX poboTax 30cepemXytoTbCsi Ha LOCHIIKEHHI KONMMBaHb BapTOCTi
Xutna. ToMy OCHOBHUMM MpUHUMNaAMK Ta MeTodamu iX OOCHigXeHb € CTaTUCTUYHI, AKi nigxoaaTb
Ons KpaiH, ANnS SKkux xapakTepHa cTabinbHa ekoHoMiyHa cuTyauis. Onsa kpaiH, fki 3HaxoasiTbCa B
cutyauii  GypxniMBOro €KOHOMIYHOro 3pocTaHHA abo  Kpuan, [OCMiIXKEHHA 3 BUMKOPUCTAHHAM
CTaTUCTUYHUX METOAIB He € e(PEKTMBHMMU — BOHM HE [al0Tb CTAaTUCTUYHO 3HAYYLLUMX pe3ynbTaTiB.
Hanpwknag, C. Brooks, S. Tsolacos B CBOiX AOCHIAXEHHAX NPUAINAI0TE LbOMY acrnekTy OCHOBHY
yBary (Brooks & Tsolacos 2010).

MeTta Ta 3aBAaHHA po6oTU. MeTa AocChnimkeHHs nonsirae B AOCHIMKEHHI AMHaMIKM UiH Ha
perioHanbHNX PUHKaX >XUTMOBOI HEPYXOMOCTI Ta iHOEKCY UiH B YKpaiHi B LinoMy, aHanisi n ouiHui
CyvacCHUX TeHAEeHUIn po3BUTKY cdepy HEpPYXOMOCTI, CYKYNHOro Ta perioHanbHUX PUHKIB YKpaiHu,
BUSIBNEHHI (pakTopiB, WO BU3HAYMNW OUHAMIKY LiH Ha XXWTMO, OUiHUi poni MONITUYHUX MoAin, SKi
npveenu Ao 36ponHOro KOHMMIKTY, pearnbHOi AesiHTerpadii KpaiHu, MacoBuX MOTOKIB ObkeHLiB Ta
nepeceneHuiB, pi3koi 3MiHM NoONUTY, MPOMNO3KLIi XUTNa i, BiANOBIAHO, LiH Ha Hboro. Cnig BiA3HAUNTH
HaranbHy HeobXxigHICTb cBOEYacHOI (ikcaLii Takoi AUHaMiku, 30Kpema MCUXONoriYHoro akTopy, Ha
NPOMo3uLito, MONUT i LiiHW.

[ns pocarHeHHs noctaBneHoi MeTn B poboTi Oyno BU3HAYEHO HACTYMHI 3aBAAHHS: BUSIBIEHHS
oxkepen Ta 36ip CTATUCTUYHWMX OaHUX MNP0 BapTiCTb KBagpaTHOrO MeTpy Ta iHAEKC BapTOCTi
MOHTaXHO-0yAiBenbHNX pobiT, sik No YKpaiHi B Linomy, Tak i no perioHax, BpaxoBytun NigKOHTPOIbHi
1 HENiAKOHTPOSbHI TEPUTOPIT, OLiHKa UHAMIKW, BUSIBNIEHHS 1 MOSICHEHHS TEHOEHLIN.

OcHOBHi pe3ynbtatm pocnimkeHHA. OCKiNbkM  TOMOBHMM OG'€KTOM  JOCIOXKEHHA €
perioHanbHUA PUHOK XUTNA, YTOYHUMO Le NOHATTS. XKMTno BigHOCUTLCA 40 HepyxoMoro ManHa. Mig
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perioHanbHUM PUHKOM PO3YMIETBCA PUHOK OKPEMOro TepuTopianbHOro nigposginy (obnacTi, panoHy)
abo YacTWH pi3HUX TepuTopianbHMUX NiAPO3AiNiB, NOB'A3aHNX MiXX COBOK rocnogapCbKUMK 3B’si3KaMu.
(PwbankiH & Bogposa, 2007)

Ak 3a3HaveHo B (Maeroe, 2017), icHye 6arato nigxodiB A0 MOHATTA «PerioHanbHUA PUHOK
XKWTNOBOI HEPYXOMOCTI», Mif AKUM PO3YMIETBCS CUCTEMA BiAHOCUH MiX Cy0’€KTamy pUHKY, B OCHOBI
SKOI 3HaxXoAATbCSA perioHarnbHi 0CoObNMBOCTI LIHOYTBOPEHHS.

Cy6’ekTamn perioHanbLHOro pUHKY HEPYXOMOCTI BUCTYNatoTb NpoAaseLb, NoKyneLpb Ta cyd’ekTy,
AKi 30INCHI0I0TL NocepeaHnLbKI nocnyri Ta onepadii. O6’ektamu € 6yaieni Ta cnopyau. (CTpiwmHeub
& lNaesnos, 2016)

Ha cdepy perioHanbHOI HEepyxOMOCTi BNAMBAKOTb Pi3Hi PpakTopu — €KOHOMIYHi, couianbHo-
aemorpadivHi, npupogHi Towo (3otoB & Mo4eHkos, 2008).

[ns perioHanbHOro pWHKY XapakTepHi Npobrnemu HepiBHOMIpPHOrO po3BUTKY. HaceneHHss mae
HU3bKUIA piBEHb MNNAaTOCMPOMOXHOCTI Yy 3B'A3KYy 3 [JesiHTerpauielo Ta 3aranbHMM  couiarnbHo-
€KOHOMIYHUM CTaHOBULLEM.

LliHa 06’ekTy y HepyxomoCTi — Le LiHa 3BepLUeHOi NeBHOi yroau 3 Kynieni-npoAaxy Takoro
06’ekTy. |HOAEKC LiH Ha XWUTNOT — NOKa3HWK, BUPaXKEHUI Y BIACOTKaX, BiH XapakTepuaye 3MiHy BapToCTi
XWTNOBOI HEPYXOMOCTi Y MEBHOMY MPOMIDKKY Yacy. 3aranbHui iHAEKC LiH Ha XWUTNO — NOKa3HWK, SK1i
Mae HarBULIWIA piBeHb arperadii, MicTUTb B cobi BCi MeBHi ToBapw, SiKi, B CBOIO 4epry, MiCTATbCSA B
iHOEeKCi UiHM Ha xwuTno. (IHTepHeT-nopTan «Onimn KoHcanTuHry, [epXaBHWA KOMITET CTaTUCTUKK
Ykpainu, 2019)

lpadhik (puc. 1), AEMOHCTpye AMHAMIiKy iHOEKCY LiH Ha MepBUHHOMY PWHKY >XWUTMOBOI
HepyxomocTi B YKpaiHi 3@ oCTaHHi poku. AHanisyroumn uen rpadik, MoXHa 3pobuTM BUCHOBOK, LLO Y
2019 p. cTaHOM Ha 4epBeHb MicCsLb, NOPIBHAHO 3 YepBHeM 2018 p.: iHAeKC uiH 3pic Ha 6%, npu Yomy
iHOEKC UiH Ha OAHOKIMHATHI kBapTMpu BUpiC Ha 4,5%, Ha OBOKIMHATHI Ta TPWKIMHATHI KBapTMpW,
BignoBigHo, — Ha 5,7% T1a 10,3%. Axwo nopisHioBatn 2018 i 2017 poku, TO NEPBUHHUA PUHOK
XapaKTepu3yeTbCs 3pOCTaHHAM LiHW Ha 5,4%.

Innexe miH Ha epBHHAOMY PHHKY ;RHTI0B0T HepyxoMocti 32 2015-2019pp., %
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Puc. 1. AnHamika iHOEKCY LiH HA NePBMHHOMY PUHKY XUTINOBOI HEPYXOMOCTi
(3pocTaroumm nigcymkom) B YkpaiHi 3a 2015-2019 pp.

Lxepeno: IHmepHem-nopman «MiHgiH» (IHmepHem-nopman «MiHiH», 2019 )

padik (puc. 2), NpeacTaBnNeHUN HKYe, iINIOCTPYE SK AMHAMIKA IHOEKCY UiH HA BTOPUHHOMY
PWHKY >KUTIOBOI HEpPyxOMOCTi B VYKpaiHi 3MiHIOBanacb B Mepiog OCTaHHIX POKiB Yy BUrMAgi
3pOCTalyoro niaCyMKy, SIKMA HarnsgHo BigoOpaae TenAeHuito gaHoro iHgekcy. [OaHui rpadik
nokasye, wo y 2019 p. cTaHOM Ha YepBeHb MicCsiLb, MOPIBHAHO 3 YepBHeM 2018 p.: 3aranbHui iHOEKC
LiH 3pic Ha 11,9%, B TOW Yac SK iHOEKC LiH Ha OAHOKIMHATHI KBapTupw Bupic Ha 9,3%, Ha ABOKIMHATHI
Ta TpUKiMHaTHI, BignosigHo, — Ha 13,4% Ta 12,6%. Akwo nopisHoBatn 2018 i 2017 poku, TO Ha
BTOPUHHOMY PUHKY XWUTMAOBOT HEPYXOMOCTI LiHK 3pocnu Ha 5%.
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Inpexc iH HA BTOPHHHOMY PHHKY JKHTIOBOI Hepyxomocrti 3a 2015-2019pp., %
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Puc. 2. lnHamika iHAeKCy LiiH HA BTOPUHHOMY PUHKY XMTNOBOI HEPYXOMOCTi B YKpaiHi
(3pocTatoumm nigcymkom) B Ykpaii 3a 2015-2019 pp.

Lxepeno: IHmepHem-nopman «MiHgpiH» (IHmepHem-nopman «MiHgiH», 2019)

Y cepi HEPYXOMOCTI TaKOX BUKOPWUCTOBYETLCS iHOEKC LiH Ha ByaiBenbHi poboTu, AKMN Takox
BMNIIMBAE Ha BapTiCTb XWUTNOBOI HEPYXOMOCTi. TOMY pO3rnsiHEMO Oro 0CobnmMBOCTi.

lHoekc uiH Ha OyaiBenbHi poboTM Oae MOXMMBICTb XapakTepudyBaTu OyAb-sKy 3MiHY LiHM B
MeBHOMY MPOMDKKY Yacy B npoueci 6yaiBHuuUTBa. Moro npusHayeHHs nonsrae B BUSIBMEHHI 3MiH Y
UiHax neBHOro nepeniky MaTepianbHoro 3abe3neyeHHss Ha [[aHOMYy MPOMIKKY Yacy BiAHOCHO
nonepegHeoro (abo 6asucHoro) nepiogy 4acy. MatepianbHe 3abe3nedeHHs Bkrovae B cebe
HeobXigHi pecypcu ans 6yaisHuuTBa. (IHTepHeT-nopTan «MiHdiH», 2019)

Ha puc. 3 306paxeHo AnHamiKy 3MiHEHHSA LbOro iHAEKCY Y BiACOTKOBOMY BMPaXEHHi BifHOCHO
[0 nonepeaHboro Micsud, 3a OCTaHHI YOTUPWM POKU MICRsi NMOCUNEHHS MOMITUYHOI Ta €KOHOMIYHOT
HecTabinbHoOCTi KkpaiHn. Hanbinblioro 3HayeHHsa iHOekc uiH Ha OygiBenbHi poboTv AOCArHYB Y
notomy 2018 p. (108%), W0 BUKNIMKaHO 36inNblUeHHAM BapTOCTi MaTepianiB Ta UiH Ha OyaiBenbHi
poboTu B pe3ynbTaTi NiABULLEHHSI cepeaHboi 3apobiTHOI nnatHi. [lo uboro cnig 4oaath NigBULLEHHS
TapudiB Ha ra3 Ta enekTpoeHeprito. HavimeHLle 3HayeHHs 6yrno y yepBHi 2019 p. (99%).

Tapexc nin Ha GyaiBerbHO-MOHTKHI poboTn 3a 2015-2019 pp., %
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Puc. 3. lnHamika iHaeKcy Ha b6yaiBenbHO-MOHTaXHi po60oTH B YKpaiHi
3a nepiop 2015-2019 pp.

[xepeno: cmeopeHo asmopamu 3a daHumu [epxkomcmamy (Lepxkomcmam, 2019)

Puc. 4 intocTpye, sikolo € cepedHs BapTiCTb KBagpaTHOrO METPYy XMTMOBOI HEPYyXOMOCTi Ha
perioHanbHNX pUHKax HepyxoMocTi B YkpaiHi y BepecHi 2019 p. Ta NpoLeHTHi 3MiH/ B MNOPIBHSHHI 3
BepecHem 2018 p. Moxemo 3po6GMTN BUCHOBOK, LLO 3a OCTaHHI pik ceped BenukMx obracHux
LEHTPIB cepeHs BapTiCTb KBAAPaTHOrO METPY XMTIIOBOI HEPYXOMOCTI 30inblumnacs y BiACOTKax Ha:
Knie — 0,8%; JibBiB — 2%; XapkiB — 3,7%; Opeca — 0,8%; [OHinpo — 2,8%. Omxe, Hanbinbwe
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3pOCTaHHA LiHW KBagpaTHOro MeTpy 3a OCTaHHIN pik Bigbynocst y micti Xapkosi (3,7%). A B MicCTi
Cimcbepononi Bigdynocs HanbinbLue 3MeHLWeHHs LiHn — Ha 2,91%.
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Puc. 4. CepegHs UWiHa KBagpaTHOro MeTpy Ha PUHKY XXUTNOBOI HepyxoMocCTi YKpaiHu
y BepecHi 2019 p. Ta nopiBHAAHO 3 BepecHem 2018 p.

Lxepeno: IHmepHem-nopman «Onimn koHcanmuHe» (IHmepHem-nopman «Onimn koHcanmuHe», 2019)

Y LleHTpanbHOMy perioHi Hanbinblle NigBULLEHHS LiHW KBaapaTHOTO METpy HEepyxXxOMOCTi 3a
OCTaHHiIn pik Biabynocs y micTi XKutommupi — nokasHuk cknae 3%. Y 3axigHoMy perioHi, 3okpema ans
MicTa XMenbHULUbKOro, XxapaktepHe 6Oyno 3meHweHHA BapTtocTi xutna Ha 1,3%. VY
MpuyopHomopcbkomy perioHi MicTo Mukonais uiHv 36inbwunuce Ha 3,4%. lMiBHiYHO-CXigHWMIA perioH
XapakTepu3yeTbCa HanbinbWMM NiABULLEHHAM BapTOCTi, AK Byno 3asHayeHo, y MicTi XapKkoBi — Ha
3,7%. Y [oHeupko-lpugHinpoBcbkoMmy perioHi micta [Hinpo Ta 3anopixoks ctanu nigepamu
nigBuvLLLEHHSA BapToCTi (Ha 2,8%).

Ha puc. 5 300paxeHo [AvMHamiky cepegHbOi BapTOCTi KBagpaTHOrO MEeTpy >KUTMOBOI
HEpPYXOMOCTi Yy pi3HMX MicTax YKpaiHu, y ToMy uucni Ha TepuTopiax JlyraHcbkoi Ta [oHeubKoi
o6nacten (INyraHcbk, Kuis, J1bBiB, JoHeubk, Xapki, Opeca, Cesactonons, Cimceponons) 3a nepiog
3 ciyHa 2012 p. no BepeceHb 2019 p. [anui rpadik Bigobpaxae, Sk 3miHOBanach LA BapTiCTb A0
noyaTky BilCbKOBUX Aii Ha Cxopi YkpaiHn Ta aHekcii Kpumy i no cborogeHHs. AKWo posrnsaaty
OinbL geTanbHO cuTyaLilo Ha cxofi YKpaiHu, To: y CeBepoaoHeLbKy, sikuin HabyB cTaTycy o6racHoro
ueHTpy, y 2013 p. cepeaHi LiHM Ha XMTMNOBY HEPYXOMICTb CKNaganu 3a OQHOKIMHaTHY KBapTupy Bia 8
500 go 15 000 $, 3a gBokiMHaTHY LiHM cTapTyBanu Big 10 000 go 20 000 $, TpukiMHATHI KBapTUPK
kowTyBanu Big 13 000 go 25 000 $. 2015-2017 pp. XapakTepu3yrTbCs TUM, LLO OpeHada KBapTup
cknagana 90% Bcix yroa. MpuynHa — XMTNO BUHaNManu nepeceneHLi.

Y Nucnyancbky y 2014 p. cuTyauist Ha pUHKY XWUTna pi3ko noripmnacs, MicTo neBHWn Yac 6yno
HenigKOHTPOsbHOW TepuTopieto. LliHM 3a ogHoKiMHAaTHY kBapTMpy cTapTyeanu Big 3 000 $, xoya fo
KOHpnikTy BoHM Oynu B gBa pas3u Buwwmmu. o 2014 p. TpukiMHaTtHa MebnboBaHa kBapTupa 3
aBTOHOMHUM OMarneHHaM Yy LeHTpi MicTa BapTyesana B mexax 30 000 $, a 3 noyaTkom 36poriHOro
KoHGnikTy y 2014 Ta 2015 pp. ii uiHa npocina Ha 50%. 3a uen yac 36inblKMNach KiNbKiCTb
nepeceneHuiB 3 HEMiAKOHTPONbLHUX TepuTopin Ta Oynu nepeBegeHi OO MiCTa pisHi AepxaBHi
3aknagu, cycigHin CeBepogoHeubk cTaB obnacHUM LIEHTPOM, LIO Aarno MOLWTOBX A0 3pOCTaHHS
NOonNuTY Ha XUTNO. Ane uiHn, Hapasi, 3anuLarTbcst HUKIMMU Mamke Ha 35—40%, Hix go 2014 p.
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JlHHaMiKka cepeaHBOI BApTOCTi KBAJPATHOT0 MeTPY JRHTI0Boi HepyxoMmocTi mo MicTam Vipainn 3a 2012-2019 pp.
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uc. 5. lnHamika cepeaHbOI BapTOCTi KBAApPaTHOro MEeTPY XKMUTNOBOI HEPYXOMOCTI

no Mictam Ykpainu 3a 2012-2019 pp.
[xepeno: cmeopeHo asmopamu 3a daHumu domik.ua (IHmepHem-rnopman domik.ua, 2019)

Anekcia Kpumy y 2014 p. cnoyatky npu3sena Ao TOro, WO PUHOK HepyxomocTi 6yB maiike
3abnoKkoBaHWA, KOHTOPW, SIKi 3aiManucs HoTapianbHUMKU NUTaHHSAMW, Ka4acTPOBi opraHisadii, 6aHku,
B3ararni He Benu SKiCb PeecTpu NpaB BMacHOCTI, Kypc gonapy 36inbumBcA maiixe BABiYi. JaHa
CuTyauisl BUKNMKana 3poCTaHHSA BapTOCTi XWTNa Ha NEepBMHHOMY Ta BTOPUHHOMY pUHKax y 2-2,5
pasu. Axwo y nunHi 2014 p. oaMH KBagpaTHUI METP KOLUTYBaB Ha BTOPMHHOMY PUHKY NpubnuaHo 50
000 py6., TO BXe y BepecHi ust BapTicTb cknana 98 000 py6. 3a kBagpaTHuM MeTp. Ane A0 KiHus
2014 p. uiHM 3HM3MAMCL Mamke Ha 15-20%. MouvHatoum 3 2015 p., udiHa Oinbl-MeHL
ctabinisyBanacd. Y niotomy 2016 p. BapTiCTb XWTNa Ha BTOPUHHOMY PUHKY 3HOBY 3pocna (Ha XBuni
iHdbopmalii npo 6yaiBHMLUTBO MOCTY, skl 3'eaHae Kpum 3 PD); srogom, y 2017 p., uiHa 3HM3unacs
Ta nuwanacs He3MiHHOK Ha NPOTA3i POKY.

Ons OoHeubka y BepecHi 2014 p. Oyno xapakTepHe 3poCTaHHS LiHW KBagpaTHOrO MeTpy
npmbnusHo Ha 50%. Bxe nig KiHeLb poKy LiiHa Jocsirna cBoro nonepeaHbLoro piHs. Y niotomy 2015
p. UiHa noyana nagaty Ta 3Haxoaunacb B Mexax 627-558 gonapis 3a kBagpaTHUin meTp. B KiHUi
2016 p. uiHa noyana nagatu i gocsarna 480 $; Taka UiHa cnocTepiraeTbca No TenepilHii yac. Hapasi
XUTNo KowTye Big 6 000 oo 15 000 $.

B JlyraHCbKy LiHWM Ha XWUTMOBY HepyxoMmicTb Bnanu y 3—4 pasu, skwo nopisHatn 2013 ta 2019
poku. Y 2019 p. — nopisHaHO 3 2016-2017 pp. — piBEeHb MPOAaX 3HAYHO 3MEHLUMBCH, TOMY LUO €
npobnemy 3 npaueBnalTyBaHHAM, OTPUMAHHSAM YKpPaiHCbKOI NeHcii, 3B'S3KOM 3 pigHUMK 1
ONM3bKUMKM Ha NIAKOHTPOIbHIM TepuTopii Towo. MoniTUYHI Ta eKOHOMIYHI NepcnekTUBM UUX perioHiB
(JoHeubka Ta JlyraHcbka) BKpal HeBu3HaueHi. [Jo uboro cnig goaatn, WO LOOKYMEHTU, SKi
nigTBEPIXYOTb MpaBa Ha BMNACHICTb YKpaiHCbKOro 3pasky, NoTpibHO nepeodhopmnioBaTh Ha 3pas3ok
HeMigKOHTPONbHUX. B LeHTpi MicTa ofHOKIMHaTHa KBapTMpa Moxe kowTyBaTu He Ginbwe 11 000 §, i
TO i1 HaBPSA YN KyNNATb, i AK HACNIAOK, BMACHUKM 3MYLLEHi 3HWKYBaTW LiHW, Wwo6 npoaatu xutmno. Y
CXigHUX KBapTanax MicTa Uil BapitotoTbes Big 4 fo 7 Tuc. $ 3a ogHOKIMHATHY KBapTUpY.

PwuHok xxutnoBoi HepyxomocTi y micTi Knei y 2014 p. pearyBaB Ha 3MiHy Kypcy gonapy, Skui
noyae 3pocTaTtu Bxe y 6epesHi micaui. CnoyaTky poky LiHa Ha KBapTUpW B Aorfapax 3MeHLInnach Ha
8,9%. Akwo nopisHioBaTn 3 cepnHem 2013 p., TO UiHa Mana TEHAEHU0 A0 3HWXKEHHS Y cepeaHbOMY
Ha 12,1%. Hanctpimkiwe nagiHHs LiHM cnocTepiranock B nepioAi 3 kBiTHA 2014 p. no kBiTeHb 2015
p.. 3a pik uiHa Bnana npubnusHo Ha 27,5%. Y 2017 p. uiHa 3pocna Ha 11,6% Ta no4vanocb

47



BICHUK XAPKIBCbKOIO HALIIOHANBHOIO YHIBEPCUTETY imeHi B. H. KAPA3IHA

3pOCTaHHS MPOMo3uLii XuUTna, ane Temnu nNpogaxy keapTup He Oynu Bucokumu. Y 2018 p. uiHa Ha
HEpPYXOMICTb npogoBxuna 3poctatn. Y BepecHi 2018 p. nopiBHAHO 3 ciyHem 2019 p. uiHa
36inbwmnack Ha 11%. MopiBHsHO 3 xoBTHeM 2018 p. uiHa 36inbwmnaca Ha 12%.

Y INbBoBi y 2014 p. 36inbWMBCSA NOMUT Ha XWUTIO Big 3abe3neyeHnx NOKymnuiB 3 MiCT XapkoBa Ta
Orinpa. lNouatok 2015 p. xapakTepusdyBaBCcA [eBarnbBalictd FPUBHI, TOMY HaCeneHHs noyano
BKNagaTtu CBOI 3a0LLaKEHHS B HEPYXOMICTb, i B pe3ynbTarTi KifbKiCTb YroA Kynieni-npogaxy spocna
we 6Ginblue, Lewn NonuT BUKNKUKaB i NosiBY GinbLUOi KiNbKOCTI 3abyaoBHMKIB. KOHKYpEHUis Ha pUHKY
XWTNOBOI HEPYXOMOCTI Y MICTi i NO TENEPILLHIN Yac € AOBOri BUCOKOLO.

B Opeci, 9Kk i iHWMX MicTax, TakoxX CnocTepiraBcs Pi3kMi cnag LiH Ha HepyxomicTb y 2014—
2015pp., Hapasi BapTiCTb xMTNa binbLU-MeHLW cTabinisyBanachk, ane Bce O4HO 3aNULLAETLCSA HMKYOH
B MOPIiBHSHHI 3 Ti BapTicTio 4o 2014 p. Axkwo B 2013 p. KBagpaTHUA MeTp B cepeHbOMY KOLUTYBaB
rpomagaHam 1160 $, To micna 2014 p. uiHva Bnana go 800-830 $ i goci sanuwaeTbca O0BOMI
ctabinbHot. B 2015 p. nonut Ha HepyxomicTb 3MeHwnBcsA Ha 20%. 3a nepie niBpivyys 2019 p. UiHn
Maike He 3MIHWAUCb, TiNbKM B Hanpgopoxyomy [1pMMOPCBKOMY paioHi OAHOKIMHATHI KBapTMpwu
NigHANUCH B UiHi Ha 5%, ABOKIMHATHI — Ha 5,5%, TpUKiMHaTHI — Ha 2,4%.

PvHOK HepyxoMoCTi XapkoBa OCTaHHIM YacoMm noxsasuBcs. AKWwo nopisHiosaTt 2019 p. i 2012
p., TO BapTiCTb HEPYXOMOCTi 3MeHLmnaca mavixe BABIYi. Y nunHi—cepnHi 2019 p. yroa kynieni-
npopaxy 6yno yknageHo 6inbwe gecb Ha 30—35%, Hix B MuHynomy 2018 p.; nicns Bubopie cutyauis
noyana crabinizyBatucs. NepBUHHUI PUHOK € Binbll MPIOPUTETHUM 3 TOYKM 30pY IHBECTYBaHHS i
3aiiMae y MicTi HanGinbLuy YacTKy TpaH3akuii. Hapasi LiHM Ha HepyXoMicTb cTapTytoTh Big 14 000 $;
noyaTkoBa LiHa Ans TpukiMHaTHOT kBapTupy 6e3 pemoHTy ckrnagae 20 000 $.

BucHoBkn. Y gaHomy gocnigkeHHi OyB npoBedeHMI aHarni3 Ta BUSIBNEH 3aKOHOMIPHOCTI Ta
TEeHAEHLiT PO3BUTKY perioHanbHUX PUHKIB HEPYXOMOCTI B YKpaiHi 3a nepiof, KM OXONMoe poku Ao i
nicng novaTky NOMiTMYHOI Ta €KOHOMIYHOI HecTabinbHOCTI. BaxnuBum takTopom, skvin mMae BRnuvB
Ha LiHOYTBOPEHHS, € MCUXOMOriYHUA, KONMWU NIOOUHA KEPYETbCHA BMAcHMMM €MOLisSIMM LoAOo CTaHy
PVHKY, L0, B CBOI Yepry, NO3Ha4Ya€eTbCs Ha LiHi, KOTpa € NOKa3HUKOM PO3BWHEHOCTI SIK PErioHy, Tak i
KpaiHM B uinomy. 3aranoM MoOxHa nobaynTu TEHOEHL Pi3KOro 3HWXKEHHsI BapTOCTi >XUTMOBOI
HEepyXoMOCTi y pi3HUX MicTax Ykpainu nicna 2014 p., ane Ha NpoTA3i OCTaHHIX TPbOX POKIB cUTyauis
GinbLU-MeHL cTabinizyBanacs i LiHM KONMBaKTLCA Y AOMNYCTUMUX MEXaX.

Nitepartypa

1. Brooks C., Tsolacos S. Real Estate Modelling and Forecasting. Cambridge University Press. 2010.
474 p.

2. Mints A.U. Modeling of the pricing process in the housing market by the methods of system dynamics.
Technology audit and production reserves. 2016. V. 5. Ne 4 (31). P. 39-45.

3. Axaman |.A, Cnueka [.0. CraH Ta TeHAeHUil PO3BUTKY PUHKY >XUTMOBOI HEPYXOMOCTi
OpewwmHn. EcpekmusHa ekoHomika. 2018. Ne5. URL: http://www.economy.nayka.com.ua/pdf/5 2018/3.pdf

4. BypkyH |. T. OcobnusocTi po3BuTKy i Npobrnemy yHKUIOHYBaHHS perioHanbHUX PUHKIB JXUTMOBOI
HepyxomocTi. EkoHomika ma depxasa. 2010. Ne 4. C. 66-69. URL: http://nbuv.gov.ua/UJRN/ecde 2010 4 19

5. byposa W.B., MNaHnyknHa M.B. lNpuMeHeHuMe MeTOAOB SKOHOMETPUYECKOro aHanusa AN OLEHKU
OOBbEKTOB HEOBWXUMOCTU B YCINOBUAX HEONpPeaeneHHOCTU pbiHKA. MexOyHapOoOHbIU XypHam MpuKnadHbiX U
pyHOameHmMarnbHbIx uccriedosaHuti. 2016. Ne 10 (3). C. 458-462.

6. [OaBupgeHko H.M., BopoHyeHko O.B. CyTHiCTb Ta 3aKOHOMIpPHOCTI PO3BUTKY PWHKY HEPYXOMOCTi B
YkpaiHi. IHeecmuuii: npakmuka ma docsid. 2017. Ne 21. C. 5-7. URL:
http://www.investplan.com.ua/pdf/21 2017/3.pdf

7. [epxXaBHUN KOMITET CTATUCTUKM YKpaiHW. MeTogomnoridHi NOMOoXeHHs LWo[o opraHisauii AepxaBHOro
CTaTUCTUYHOrO CrocTepexeHHst 3a 3MiHamMm LjiH Ha PUHKY xutna. URL:
http://www.ukrstat.gov.ua/metod polog/metod doc/2019/48/mp_cr_zh.pdf.

8. [Homuk.ua. URL: http://domik.ua/nedvizhimost/xarkov-prodam-dvuxkomnatnuyu-kvartiru-balakireva-ul-
id1019512.html.

9. 3arpebenbHa K.B. [lnHamika KOH'IOHKTYPY PUHKY HEpPYyXOMOCTi B YKpaiHi. EKoHoMika ma depxasa. 2018.
Ne 11. C. 102-106. URL: http://www.economy.in.ua/pdf/11 2018/21.pdf.

10. 3otoB N.B. , MoyeHkoB A.B. WckyccTBo npoBefeHus onepauuii ¢ HeABUXKMMOCTbIO. Xapbkos: PUM
Opwrunnan. 2008. 320 c.

11. IHTepHeT-nopTan «MiHdiH» URL: https://index.minfin.com.ua/ua/economy/index/houseprice/.

12. IHTepHeT-nopTan «MiHDIH»: IHoekc LjiH Ha OyaiBenbHi poboTu. URL:
https://index.minfin.com.ua/ua/economy/index/buildprice/.

48


http://www.economy.nayka.com.ua/pdf/5_2018/3.pdf
http://nbuv.gov.ua/UJRN/ecde_2010_4_19
http://www.investplan.com.ua/pdf/21_2017/3.pdf
http://www.ukrstat.gov.ua/metod_polog/metod_doc/2019/48/mp_cr_zh.pdf
http://domik.ua/nedvizhimost/xarkov-prodam-dvuxkomnatnuyu-kvartiru-balakireva-ul-id1019512.html
http://domik.ua/nedvizhimost/xarkov-prodam-dvuxkomnatnuyu-kvartiru-balakireva-ul-id1019512.html
http://www.economy.in.ua/pdf/11_2018/21.pdf
https://index.minfin.com.ua/ua/economy/index/houseprice/
https://index.minfin.com.ua/ua/economy/index/buildprice/

Cepisa «EkoHOMiIYHay, Bunyck 97, 2019

13. IHTepHeT-nopTan «Onimn KoHcanTtuHry URL: https://olimp.net.ua/obzory/analiz-dinamiki-rynka-zhiloj-
nedvizhimosti-v-ukraine.html.

14. NaBnoe K.B. ®yHKUiOHanbHa CTPYyKTypa PWHKY >XWTMOBOI HEPYXOMOCTi: perioHanbHUN BUMIP.
lNpua3soscbkuli EeKOHOMIYHUU 8ICHUK. 2017. Bwun. 5(05). C. 224-228. URL:
http://pev.kpu.zp.ua/journals/2017/5 05 uk/44.pdf

15. MNpowanukiHa A.M., Bysixesnd [1.C. CyyacHi TeHAEHLiT pO3BUTKY PUHKY XWUTIIOBOI HEPYXOMOCTi YKpaiHu.
Monoduti e4eHud. 2015. Ne 2 (17). C. 1342—1345. URL: http://nbuv.gov.ua/lUJRN/molv_2015 2%286%29 333

16. PubankiH B.O., Bogposa B.I". MNMoniTuyHa ekoHomisi: HaBY. noc. Kuie: Akagemsuaas, 2007. 627 c.

17. CacboHoB HO.M., €BteeBa B.I  XwutnoBa cdepa B YKpaiHii craH Ta  TeHgeHuii
po3BuUTKy. EgpekmusHa exoHomika. 2013 Ne 6. URL: http://www.economy.nayka.com.ua/?0p=1&z=2102

18. CrpiwunHeup O.M., MaBnoB K.B. OcobnmBOCTi KOHKYPEHTHUX BIAHOCWH Ha perioHarnbHUX PUHKax
HepyxoMocTi. Haykoeuli sicHUK Yxeaopodcbkozo yHieepcumemy. Cepia «ExkoHomika». Bunyck 1(47). T.2. 2016.
C. 35-38.

19. Xasap 0.C., Cav B.M. CyyacHuin cTaH OpMyBaHHS PUHKY HEPYXOMOCTi YKpaiHn. Monodul eyeHud.
2015. Ne 4(2). C. 73—78. URL.: htitp:/nbuv.gov.ua/lUJRN/molv_2015 4%282%29 19.

Reference

1. Brooks, C., Tsolacos, S. (2010). Real Estate Modelling and Forecasting. Cambridge University Press.

2. Mints, A.U. (2016). Modeling of the pricing process in the housing market by the methods of system
dynamics. Technology audit and production reserves, 5, 4 (31), 39-45.

3. Azhaman, I.A,, Slyvka, D.O. (2018). Status and tendencies of the residential real estate market in
Odessa. Efektyvna ekonomika, 5. Retrieved from http://www.economy.nayka.com.ua/pdf/5 2018/3.pdf (In
Ukrainian)

4. Burkun, I. H. (2010). Features of development and problems of functioning of regional residential real
estate markets.. Ekonomika ta derzhava, 4, 66-69. Retrieved from http://nbuv.gov.ua/UJRN/ecde 2010 4 19/.
(In Ukrainian)

5. Burova, Y.V., Panychkyna, M.V. (2016). Application of econometric analysis methods for real estate
valuation in conditions of market uncertainty.International journal of applied and fundamental research, 10 (3),
458-462. (in Russian)

6. Davydenko, N.M., Voronchenko, O. V. (2017). The essence and patterns of development of the real
estate market in Ukraine. Investment: practice and experience, 21, 5-7. Retrieved from
http://www.investplan.com.ua/pdf/21 2017/3.pdf. (In Ukrainian)

7. State Statistics Committee of Ukraine. Methodological provisions for the organization of state statistical
observation of changes in prices in the housing market. Retrieved from
http://www.ukrstat.gov.ua/metod polog/metod doc/2019/48/mp_cr_zh.pdf. (In Ukrainian)

8. Domyk.ua. Retrieved from http://domik.ua/nedvizhimost/xarkov-prodam-dvuxkomnatnuyu-kvartiru-
balakireva-ul-id1019512.html.

9. Zahrebel'na, K. V. (2018). Dynamics of the real estate market in Ukraine. Ekonomika ta derzhava, 11,
102-106. Retrieved from http://www.economy.in.ua/pdf/11 2018/21.pdf (In Ukrainian)

10. Zotov, Y.V. , Mochenkov, A.V. (2008). The art of conducting real estate transactions. Kharkov: RYP
Oryhynal. (in Russian)

11. Internet-portal «Minfin». Retrieved from https://index.minfin.com.ua/ua/economy/index/houseprice/.

12. Internet-portal «Minfinx»: Price index for construction work. Retrieved from
https://index.minfin.com.ua/ua/economy/index/buildprice/.

13. Internet-portal «Olimp Konsaltynh». Retrieved from https://olimp.net.ua/obzory/analiz-dinamiki-rynka-
zhiloj-nedvizhimosti-v-ukraine.html.

14. Pavlov, K.V. (2017). Functional structure of the residential real estate market: a regional dimension.
Azov Economic Bulletin, 5(05), 224-228. Retrieved from http://pev.kpu.zp.ua/journals/2017/5 05 uk/44.pdf (In
Ukrainian)

15. Proshchalykina, A.M., Vuyakhevych, D.S. (2015). Current trends of residential real estate market in
Ukraine. Young Scientist, 2 (17), 1342-1345. Retrieved from http:/nbuv.gov.ua/lUIRN/molv_2015 296286%29 333 (In
Ukrainian)

16. Rybalkin, V.O., Bodrova, V.H. (2007). The political economy. Kiev: Akademvydav. (In Ukrainian)

17. Safonov, Y. M., Yevtyeyeva, V.H. (2013). Housing sphere in Ukraine: state and trends of development
. Efektyvna ekonomika, 6. Retrieved from http://www.economy.nayka.com.ua/?0p=1&z=2102. (In Ukrainian)

18. Strishynets', O.M., Pavlov, K.V. (2016). Features of competitive relations in the regional real estate
markets. Scientific Bulletin Of Uzhhorod University. Series "Economics”, 1(47), 2, 35-38. (In Ukrainian)

19. Khavar, YU.S., Say, V.M. (2015). The current state of formation of the Ukrainian real estate market.
Young Scientist, 4(2), 73-78. Retrieved from http://nbuv.gov.ua/UJRN/molv_2015 4%282%29 19. (In Ukrainian)

49


https://olimp.net.ua/obzory/analiz-dinamiki-rynka-zhiloj-nedvizhimosti-v-ukraine.html
https://olimp.net.ua/obzory/analiz-dinamiki-rynka-zhiloj-nedvizhimosti-v-ukraine.html
http://pev.kpu.zp.ua/journals/2017/5_05_uk/44.pdf
http://nbuv.gov.ua/UJRN/molv_2015_2%286%29__333
http://www.economy.nayka.com.ua/?op=1&z=2102
http://nbuv.gov.ua/UJRN/molv_2015_4%282%29__19
http://www.economy.nayka.com.ua/pdf/5_2018/3.pdf
http://nbuv.gov.ua/UJRN/ecde_2010_4_19/
http://www.investplan.com.ua/pdf/21_2017/3.pdf
http://www.ukrstat.gov.ua/metod_polog/metod_doc/2019/48/mp_cr_zh.pdf
http://domik.ua/nedvizhimost/xarkov-prodam-dvuxkomnatnuyu-kvartiru-balakireva-ul-id1019512.html
http://domik.ua/nedvizhimost/xarkov-prodam-dvuxkomnatnuyu-kvartiru-balakireva-ul-id1019512.html
http://www.economy.in.ua/pdf/11_2018/21.pdf
https://index.minfin.com.ua/ua/economy/index/houseprice/
https://index.minfin.com.ua/ua/economy/index/buildprice/
https://olimp.net.ua/obzory/analiz-dinamiki-rynka-zhiloj-nedvizhimosti-v-ukraine.html
https://olimp.net.ua/obzory/analiz-dinamiki-rynka-zhiloj-nedvizhimosti-v-ukraine.html
http://pev.kpu.zp.ua/journals/2017/5_05_uk/44.pdf
http://nbuv.gov.ua/UJRN/molv_2015_2%286%29__333
http://www.economy.nayka.com.ua/?op=1&z=2102
http://nbuv.gov.ua/UJRN/molv_2015_4%282%29__19

BICHUK XAPKIBCbKOIO HALIIOHANBHOIO YHIBEPCUTETY imeHi B. H. KAPA3IHA

YOK 378:332.05 DOI: 10.26565/2311-2379-2019-97-06

M.I. CnokBa
KuniBCbKMiA HaLiOHaNbHUA TOProBeNbHO-EKOHOMIYHUI YHIBEPCUTET
Byn. KioTo, 19, M. Kuis, 02156, YkpaiHa
E-mail: m.slokva@knute.edu.ua
ORCID: https://orcid.org/0000-0003-1912-1235

PErOHAJIbHI OCOBJINBOCTI TPAHCdJOPMAI_._l,I'I' HAYKOBO-OCBITHbOIO
MNOTEHLIANY B YKPAIHI

CraTTio NpUCBSAYEHO aHarnisy HayKoBO-OCBITHBLOIO MoTeHLjany perioHiB YkpaiHu, BU3Ha4YeHH0 MaclTabiB i
HanpsIMiB MOro TpaHcdopMaLii Ha TNi CNiIBCTaBNEeHHS 3 €KOHOMIYHMMM MOKa3HWKaMW Pi3HMX perioHiB kpaiHn. 3a
OCTaHHi POKW, Y 3B’A3KY 3 BIilICbKOBMM KOH(PIIKTOM Ha CXOAi YKpaiHuW CyTTEBMX 3MiH 3a3Hanmu BCi CeKTopwu
€KOHOMIKM, 30Kpema, W OCBIiTHA ranysb. [lepemilleHHs1 3aknafiB BWULLOI OCBITW, CTYAEHTIB, MPodecopCbKo-
BMKMaAaLbKoro cknagy Ha MigKOHTPOMbHY YKpaiHi TepuTopilo npu3seny Ao TpaHcdhopmaLii HayKoBO-OCBITHLOIO
noteHujany He nuwe [oHeubkoi Ta JlyraHcbkoi obnacten, ABTOHOMHOI Pecny6niku KpuM, a i iHWUX perioHiB
KpaiHu. [NpoBigHO MeToK ranysi BMLLOI OCBITM € 3a40BONIEHHS NoTpeb eKkoHOMikM dhaxiBLsAMM BiANOBIQHOIO
npodinto Ta piBHA KBanidikauii 6eanocepeHbO y TOMy PerioHi, Ae po3TallOoBaHWN BULLMI HaBYanbHWIA 3aknag.
Lle o6ymoBnioe 3HaYeHHA HayKOBO-OCBITHLOIO MOTEHLiany perioHy, Sk AeTepMiHaHTW y 3abe3neveHHi eKOHOMIKM
perioHy kBanicikoBaHoto poboyoto cunot. [1o noyaTky BOEHHOrO KoHnikTy [loH6ac, sk NOTYXXHWUIA perioH KpaiHu
He nulie B eKOHOMIYHOMY, a 1 y HayKOBOMY Ta OCBITHbOMY MilaHi, XapakTepuayBaBCcs 3Ha4HUMUW MOKa3HUKaMun
pisnbHocTi. Tak, y 2013 p. [JoHeubKk1in perioH 3a KiNbKIiCTIO BULLMX HABYarbHUX 3aKNafiB, YMCEMbHICTIO B HUX
CTYOEHTIB, YNCENbHICTIO NPUAHSATAX Ha NEPLUUIA KYPC HABYaHHSI Ta YMCENbHICTIO BUKNagaubKoro ckrnagy nocigas
cepep perioHiB YkpaiHu WwocTe Micue; 3a BUNycKoM haxiBuiB i3 3aknagis BULLOI OCBITW, YNCENBHICTIO BUKagadyis
i3 HAyKOBUMM CTYNEHSAMU Ta BYEHUMU 3BaHHAMM ByB MATUM, 32 BEMMYMHOK BasioOBOrO PerioHarbHOro MPOAYKTY
6yB OpyrM, noctynatouymch nuwe M. Knesy, a 3a YUCENbHICTIO HACENEHHS!, 3aHATOTO €KOHOMIYHO AisNbHICTHO,
— nepwwum. 3a TenepiwHbLOro Yacy nosuuii [JoHeupkoi obnacti amicTunucsa. 3a KinbKiCTIO BULLMX HaBYanbHUX
3aKnagiB AaHuWn perioH pasom 3 XMenbHULUBKOI Ta XepcoHCbKO obnactaMu nocifae cbome Micue; 3a
YMCENbHICTIO BUKNAAaUbKoro ckrnagy — 4YoTMpHaAUATe; 3@ YMCENbHICTIO CTYAEHTIB, NPUAHATMX Ha NepLunin Kypc
HaBYaHHS, YMCNOM BMKNadadiB i3 HAYKOBMMU CTYMEHSIMU 3HAXOAMTbCH Ha M'SITHAAUATOMY MiCLi; YMCENbHICTIO
BMKNaAadiB i3 BYEHMM 3BAHHAMM — Ha LWiCTHaAUSATOMY, 3a obcsiramy BUMYCKy dpaxiBUiB i3 3aknafiB BMLLOI OCBITH
— Ha geB’siTHagusTomy micui. MNpu uboMy, [JOHEUbKUA PerioH CbOMUIA 3@ YUCESBHICTIO 3aHATOr0 EKOHOMIYHOK
AISNbHICTIO HaceneHHst Ta YeTBepPTMIA 3a obcsramm BanoBOro perioHanbHOro nNpogykty. Pasom 3 Tum, perioHu
(BiHHnubKa, [JHinponeTpoBcbka, Xapkiscbka obnacTi, M. KuiB), Kyan 6yno nepemileHo BuLLi HaBYarnbHi 3aknaau 3
HENiOKOHTPONbHMX TEPUTOPIA, NPOTATOM OCTaHHIX POKIB [AEeMOHCTPYIOTb HApOCTaHHS HayKOBO-OCBITHBLOIO
noTeHuiany. OueBuaHI TpaHcopMaLii HaykoBO-OCBITHLOrO MOTEHLjiany perioHiB 06ymMoBMnoTE Aucnponopuii y
PO3BUTKY PUHKY NMOCHYT BULLOI OCBITK.

KnioyoBi cnoBa: Buwa oOCBiTa, perioH, HayKOBO-OCBITHii MOTeHuian, TpaHcdopmalis, couianbHo-
€KOHOMIiYHi NOKa3HWKM.
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REGIONAL FEATURES OF TRANSFORMATION OF SCIENTIFIC AND EDUCATIONAL
POTENTIAL IN UKRAINE

The article is devoted to the analysis of the scientific and educational potential of the regions of Ukraine, the
determination of the scope and directions of its transformation against the background of comparison with the
economic indicators of different territories. In the recent years, in conditions of military conflict in eastern Ukraine
all sectors of the economy, including education sector, have undergone significant changes. Moving of higher
education institutions, students, teaching staff to the territory, controlled by Ukraine, has led to the transformation
of scientific and educational potential not only of Donetsk and Lugansk regions and the Autonomous Republic of
Crimea, but also of other regions of the country. The main goal of higher education industry is to meet the needs
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of the economy in the specialists of relevant profile and level of qualification, directly in the region, where the
higher education institution is located. It determines the importance of the scientific and educational potential of
the region as a determinant of the provision of the regional economy of skilled workforce. Prior to the outbreak of
the military conflict, Donbas, as a powerful region of the country, not only in economic, but also in scientific and
educational sphere, was characterized by significant indicators of activity. For example, in 2013, Donetsk region
ranked sixth among the regions of Ukraine in terms of the number of higher education institutions, the number of
students, the number of students admitted to the first year of study and the number of teaching staff; in terms of
graduates from higher education institutions, the number of teachers with scientific degrees and academic titles it
was the fifth; in terms of gross regional product it was the second after Kyiv; and it was the first in terms of
population engaged in economic activity. At present, the positions of Donetsk region have shifted. In terms of a
number of higher education institutions, this region, together with Khmelnitsky and Kherson regions, is ranked
seventh; by the number of teaching staff — it's fourteenth; by the number of the students admitted to the first
course, teachers with academic degrees it is on the fifteenth place; by the number of teachers with scientific titles
— on the sixteenth one, in terms of the specialists graduates from higher education institutions — on the nineteenth
one. At the same time Donetsk region is the seventh largest in terms of economic activity and the fourth largest in
terms of gross regional product. On the other hand, during the last years such regions, as Vinnitsa,
Dnipropetrovsk, Kharkiv ones and Kyiv city, where higher educational establishments were moved from non-
controlled territories, show growth of scientific and educational potential. Obvious transformations of the regions
scientific and educational potential lead to disproportions in the development of the higher education services
market.

Keywords: higher education, region, scientific and educational potential, transformation, socio-economic
indicators.
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PEMTMOHAJIbHbIE OCOBEHHOCTU TPAHC®OPMALIUN HAYHHO-
OBPA3OBATEJIbHOIO NOTEHLWUANA B YKPAUHE

CraTtbs nocesleHa aHanudy Hay4Ho-obpa3oBaTenbHOro noTeHuuana perMoHoB YKpauHbl, OnpeaeneHnto
MacwTaboB 1 HanpaBneHUn ero TpaHchopMauum Ha OHEe COMOCTABMEHNS C SKOHOMUYECKUMW MoKasaTensmu
pasnuyHbIX PEerMoHoB YKpauHbl. B nmocnegHwne rofbl, B CBS3W C BOEHHbIM KOH(PNIMKTOM Ha BOCTOKE YKpauHbl
CYLLECTBEHHbIE M3MEHEHUs] NMPOM3OLLUMM BO BCEX CEKTOpax 3KOHOMMWKM, B TOM 4ucre, u B obpasoBaTenbHOW
cepe. NepemellieHre BbICLUMX y4ebHbIX 3aBeAeHNI, CTYAEHTOB, MPOdeCccopCcKo-NpenoaaBaTenbLCKoro cocrtasa
Ha NOAKOHTPOINbHYIO YKpanHe TeppuUTopuio NpuBenu K TpaHcopMaLumnm Hay4yHo-obpa3oBaTenbHOro noteHumana
He Tonbko [loHeukol u JlyraHckon obnacten n ABToHOMHoN Pecny6bnuvku KpbiM, HO 1 Opyrux peroHoB CTpPaHbl.
OcHoBHOV Lenblo cdepbl BbiCLLEro 0bpa3oBaHWs SABMAETCS YAOBMETBOPEHVWE NOTPeBHOCTEeN 3KOHOMWKM B
cneumanucTax COOTBETCTBYIOLWEro NMPOounsa U ypoBHA KBanudukauum HemocpeacTBEHHO B TOM PeruoHe, rae
HaxoguTcs Bbicllee Yy4yebHoe 3aBefeHue. OTo oOycroBnvBaeT 3HayeHWe Hay4yHO-obpa3oBaTenbHOro
noTeHuMana pervoHa Kak AeTepMUHaHTbl B 0OecneyeHMn 3KOHOMMUKM pervMoHa KBanuduumpoBaHHOW pabouyen
cunoii. lo Hayana BoeHHOro koHdnukTa [loH6acc kak perMoH CTpaHbl, BeAyLUMiA He TONMbKO B 3KOHOMUYECKOM, a
1 B Hay4yHOM ¥ obpasoBaTenbHOM MNaHe, XxapakTepu3oBarcs 3HaYMMbIMKU NokasaTensmMmn gesTenbHocTU. Tak, B
2013 rogy [JoHeuKkuii peroH No KONMMYeCTBY BbICLUMX YY4EOHbIX 3aBeAEHWIN, YUCTIEHHOCTU B HUX CTYLAEHTOB, YMCny
MPUHATBLIX Ha MepBbIN Kypc 0ByYeHWs M YMCNEHHOCTW MpenoAaBaTenbCkoro cocTaBa 3aHUMan Cpeay pervioHoB
YKpauHbl LWecToe MecTO; MO BbINyCKy CTYAEHTOB M3 BbICWMX Y4eOHbIX 3aBeAeHW, YUCNEHHOCTU
npenofjasaTenern C Hay4YHbIMW CTEMEHSMW W y4YeHbIMX 3BaHUSMU ObiMm MNATbIM, MO BENWYMHE BarioBOro
pervoHanbHOro npogykra Obin BTOpbIM, ycTynas Tonbko . KueBy, a no YMCMEHHOCTU HaceneHws, 3aHATOoro
9KOHOMMYECKON AeATenbHOCTbI0, — NepBbiM. B HacTosLwee Bpems nosvumn [JoHeukown obnactu cmectunuce. Mo
KONMYECTBY BbICLUMX y4eOHbIX 3aBeAeHU AaHHbIA PerroH (BMecte ¢ XMemnbHULIKON 1 XepCOHCKOM obnactamm)
3aHMMaeT cebMOe MeCTO; MO YWUCNEHHOCTW MpenoAaBaTenbCKoro cocTaBa — YeTblpHaguaTtoe; Mo uucny
CTYAEHTOB, MPUHATLIX Ha NepBbIA KypC OOyYeHWsi, YACNEHHOCTW npenojaBaTtenelt C Hay4HbIMW CTeneHs MU
HaxoAMTCs Ha MATHagUaTOM MecTe; MO YMcily MpenofasaTtenell C yyeHbIMU 3BaHWAMW — LuecTHaguartoe, Mo
obbemam Bbinycka CTYAEHTOB M3 BbiCLUMX y4ebHbIX 3aBefeHun — aesATHaguatoe mecto. Mpu aTtom [oHeukui
PEervoH ABNSieTCs ceAbMbIM MO YUCNEHHOCTUN 3aHATOrO AKOHOMUYECKON AEATENbHOCTLI0 HAaceNeHNs 1 YeTBEPTLIM
no obbemMam BarnoBOro pernoHanbHOro npopykta. Bmecte c Tem, pervioHbl (BuHHUUKas, [HenponeTpoBckas,
XapbkoBckasi obnactu, r. Kues), kyaa Obinv nepemelleHbl Beicluve y4ebHble 3aBeeHUst C HEMOAKOHTPOMbHbIX
TEPPUTOPUA, Ha MNPOTSKEHWM MOCNEedHVX §eT [AeMOHCTPUPYIOT HapacTaHue Hay4YHo-o6pa3oBaTenbHOro
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BICHUK XAPKIBCbKOIO HALIIOHANBHOIO YHIBEPCUTETY imeHi B. H. KAPA3IHA

noteHumana. OyeBuaHble TpaHcopmaumn Hay4YHo-06pasoBaTenbHOro NoTeHUMana perMoHoB obycnaBnmsatoT
AMCMPONOpLUMA B Pa3BUTMK PbIHKA YCINYT BbiCLLEro o6pa3oBaHus.

KnioueBble crnoBsa: Bbicluee 00Opa3oBaHWe, PerMoH, HayyHo-obpa3oBaTenbHblii  noTeHuman,
TpaHcopMaLusl, coumanbHO-9KOHOMUYECKME NMoKasaTenu.

JEL Classification: 121, 128, R12, R23.

MoctaHoBka npoGnemwu. [Mogii 2014 poKy CyTTEBO BMIMHYNMM Ha MOKA3HWKU coLianbHO-
€KOHOMIYHOro pO3BUTKY YKpaiHu Ta ii perioHiB, obymoBunu TpaHccopmaLilo perioHanbHOI Ta
rany3eBoi CTPYKTYpy €KOHOMIikUW. Lle NOBHOK Mipot0 TOPKHYNOCS M OCBITHLOI cdhepu. BuLli HaBYanbHi
3aknagn 6ynu BMMYLLEHI NepemMmiCTUTUCHA Ha NIAKOHTPONbHY YKpaiHi TepuTopito Ta posnoynHaTu
HanarofXxyBaTu OCBITHIN npouec pakTYHO 3 Hyns. YacTvHa 3aknaaiB BULLOT OCBITU NepemicTunmcs
Ha MiOKOHTPOSbHI TepuTOpii CBOIX perioHiB, YacTuHa nepeixana Ao iHWWX perioHiB (M. BiHHWUS,
M. KpmBuia Pir, m. XapkiB, M. KniB), HU3ka OCBIiTHiX YCTaHOB NMpunuHUNa cBOE iCHyBaHHA. CTyaeHTam
Oyno HagaHO MOXINMBICTb 3aKIHYMTM HAaBYaHHSA y NepeMillileHMX 3aknagax abo nepesectuck 4o b6yab-
AIKOro {HLWOro 3aknagy BUWLOI OCBITU Ha MiAKOHTPOMbHIN TepuTopii YKpaiHu Ta npoaoBXyBaTh
HaBYaTMCA Ha TUX YMOBaXx, Ha SIKMX BOHW MocTynanu. Buknagaui, wo Buixanu 3 HenigKoOHTPOSbHMX
TEpUTOPIN, NPOOOBXKYBaNM OCBITHIO LiANbHICTE Yy MNepeMileHnx 3aknagax ocBiTM, abo ©Oynu
BMMYLUEHi MpaueBnaluToByBanuca B iHWI YCTaHOBW BuxoAsyuM 3 BnacHux obctasuH. Bce ue
CYTTEBMM YMHOM BMMMHYNO Ha 3MiHYy CTPYKTYPW perioHanbHUX PUHKIB MOCNYr BUWLLOI OCBITH,
npu3Beno Ao TpaHcdopmauii HayKOBO-OCBITHLOrO MoTeHUiany perioHis. BusHayeHHs macwTabis Ta
HanpsiMiB TpaHcopMaLliii, BCTAHOBMEHHS X Bi4NOBIAHOCTEN yMOBaM CbOrOAEHHS € 3aTpebyBaHUM
Ta aKkTyanbHUM MUTaHHSIM.

AHani3 octaHHix gocnigxeHb i ny6nikauin. Ccgepa BULLOI OCBITU € 00'€KTOM NWUMbLHOI yBaru
HayKOBLIB MPOTArOM OCTaHHIX AecATupid. Y HaykoBi niTepaTypi MICTUTbCA 3HA4yHa KinbKiCTb
nybnikauin, NpUCBAYEHMX BUCBITNIEHHIO Pi3HOMaHITHMX NPOGNEM (YHKLIOHYBaHHSA BULLOI LUKOMNW,
30kpema, Takmx aBTopiB ak: M. ApTioxiHa (ApTioxiHa, 2016), T. Boroni6 (Boroni6, 2010), A. 3aripHsk
(Baripnsik, 2018), O. Kapniok (Kapntok, 2011), O. KpatT (KpatT, 2017), T. O6oneHcbka (OboneHckbka,
2012), I. NaciHoBny, HO. MNeTtpyHsa, JI. Uumban Ta iHwmx. B ymoBax arpecii 3 G6oky Pociicbkoi
depepadii Ta okynauii YacTMHU TepuTopii YkpaiHM OCBITHIN NOTEHUian perioHiB 3a3Hae NeBHUX 3MiH.
Y HaykoBux ny6nikauisix noyMHalTb NigHIMATUCA OKPEMi NMUTaHHSA, NOB'A3aHi 3 MpobrnemMaTukor
cdepy BULLOT OCBITM 3 NO3WLiT HOBMX peanin yHKLiOHyBaHHS, 30KpeMa, 0CobBNMBOCTEN OTPUMaHHS
BMLLOI OCBITM fiTbMMK 3 oKynoBaHux TepuTopin (B. Oy6, HO. KpaweHnko Ta I'. CopokiHa (KpaleHko &
CopokiHa, 2016), |. XomuvwmH (XomuwwmH, 2017), O.YanbueBa (Yanbuesa, 2019) Ta iHwi),
(YHKUIOHYBaHHSA nepemilleHnx 3aknagis ocsitn (Manik, 2015). lMpoTe, He AOCTaTHBOI MipOIO
BMCBITNIEHUMW NULLAIOTBCA MUTaHHA TpaHcdopMaLii HayKOBO-OCBITHLOrO MOTEHLiany perioHis B
HOBMX YMOBaXx, BM3HA4YEHHs1 MaclTabiB 3MiH Ta piBHS iX BignoBiAHOCTI noTpebGam eKOHOMIKK, Lo
0bymoBrnoe HeObXigHICTb NPOBEAEHHA AOAATKOBUX OOCIOXKEHb.

MeTa cTaTTi — XapakTepucTnka HaykoBO-OCBITHbOIro NoTeHLiany perioHiB YkpaiHu, BU3Ha4YeHHS
MacwTabiB i HanpsimiB 1Moro TpaHcdopmauii Ha Tni cniBCcTaBNeHHS 3 €KOHOMIYHUMW MOKa3HUKaMu
TEPUTOPIN B yMOBaX BOEHHOIO KOHMIIKTY.

Buknag ocHoBHOro martepiany gocnifXeHHsA. [Jo noyaTky BOeEHHOro KoHdnikty Ha Cxopni
Ykpainu JoH6ac 6yB He nuLie NOTY)XKHUM NPOMUCIIOBMM PEFiOHOM, a Lie W NPOBIAHMM HayKOBUM Ta
OCBITHIM LIEHTPOM. AHani3ylun AaHi CTaTUCTUKM AOBOEHHOrO Mnepioy LWOAO TaKMX MOKa3HWKIB SK
KiNbKICTb  YHIBEPCUTETIB, akageMii, iHCTUTYTIB, UYMCENBbHICTb OCI0, WO B HMX HaB4YaKTbCH,
YNCENbHICTb OCIO, WO NPUIAHATI Ha HaBYaHHA Ha MNEpLUMA Kypc, Ta TWUX, LIO BUMNYLLEHO, MOXHa
3poOMTK BUCHOBOK NPO 3Ha4Hi 06cArn AisnbHOCTI OCBITHIX 3aKnagiB y AaHOMY PerioHi, Lo 06’eKTUBHO
6yno obymoBneHo 3Ha4YHMMM NoTpebamy eKOHOMIKW Y BiANoBigHNX daxiBLUsAX.

3a pesynbTaTamu aHanisy AMHaMiku KinbKOCTi YHIBEPCUTETIB, akaaeMil, iHCTUTYTIB y [oHeubkii
Ta JlyraHcbkii obnacTsix 3a nepiog 2013-2018 pp.. BCTAaHOBMEHO CyTTEBE iX CKOPOYEHHS, LLO
npu3Beno Ao BTpaT MO3uUii perioHiB 3a uum nokasHukoMm. Tak, y 2013 p. y [loHeubkin obnacri
dyHkuioHyBano 20 BuwwmMx HaBYanbHux 3aknagis -1V piBHiB akpeauTauii, Ha ski npunagano 6,2%
BiJ, 3aranbHOI KiMbKOCTI Takux 3aknafiB B YKpaiHi, Ta siki 3abesneyyBanu LIOCTE MicLe perioHy y
3aranbHomy penTuHry. ¥ 2018 p. ix HanivyyBanocs nvwe 9, Wo Mamke BABiYi MEHLIEe MOKasHUKIB
2013 p., a yacTka perioHy TakoX cKopoTunaca mawxke BABiMi Ta cTaHoBuna 3,2% (puc.1), ue
CNpUANO MEepPeMILLEHHI0 Y PEWTUHTY Ha cboMe Micue, sike [JoHeubka obnacTb noginuna pasom 3
XMenbHULBKOK Ta XepcoHcbkol obnactamu. Mutoma 4vacTtka JlyraHcbkoi obnacti 3a KinbkicTio
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3aknagis y 2013 p. ctaHosuna 2,5% (8 3aknagis BuLLoi ocBiTH), y 2018 p. Ler NokasHNK CKOPOTUBCSH
0o 1,4% (4 3aknagm).

A 1,4%

2018 | i %

| 1,7% )
2017 7W 3,5%
ey 1 0
2016 L 31%
' 1,4%
2015 21%
10.7%

2014 | 2B 0%

'2,5%

013 | i 2%

0,0% 1,0% 2,0% 3,0% 4,0% 5,0% 6,0% 7,0%

JlyraHcbKka 061, 7 [loHelbka 061,

akapgeMin, iHCTUTYTIB

[xepeno: nobydosaHo 3a OaHuMu ([JepxasHa crnyxba cmamucmuku YkpaiHu, 2019)

Puc. 1. NMutomi yacTkmn JoHeubKoi Ta JlyraHcbKkoi o6nacTen 3a KinbKicTio yHiBepcuTeTiB,

BapTo Takox Big3Hauntu, wo Ao aHekcii AP Kpum Ha 1i Teputopii y 2013 p. dyHKuUioHyBano 16
BULLMX HaBYanbHUX 3aknagis -1V piBHA akpeauTadii, NTOMa YyacTka Skux y Lien nepiog ctaHoBuna
make 5% BiA 3aranbHOI KinNbkOCTi Takux 3aknagie B YkpaiHi (depxaBHa cnyx6a cTaTtucTuku
Ykpainu, 2019).
3a paHumMK IHdOpMaLinHO-aHaniTMYHOro nopTany Npo BuLLy OCBITY B YKpaiHi Ta 3akopAOHOM
ctaHoM Ha rpygeHb 2016 poky (Buwa ocsita, 2016) cratyc nepemiweHux Manu 18 BuULLMX
HaByanbHWX 3aknagis (tabn. 1).

Tabnuus 1

Buwi HaBYanbHi 3aknagum |1V piBHiB akpepuTauii, AKi 6ynu nepemiwieHi o iHWKUX MicT

Ne Hassa BH3 MicTo nepemiwieHHs

1 | OoHeupbKkuin HaUioHanbHWUIA yHiBEpCUTET M. BiHHWUSs

2 [NyraHcbkuii gepXxaBHUA YHIBEpCUTET BHYTPILLHIX cnpas imeHi E.O. [inopeHka M. CeBEpoaOHELbK

3 [loHeLbKWA  HauioHanbHUA  YHiBepcUTET eKoHoMikum i TopriBni iMeHi Mwuxanna TyraH- | M. Kpusuii Pir
BapaHoBcbkoro

4 | DoHeubKWi topuandHUiA iHeTuTyT MBC Ykpainm M. Kpusuin Pir

5 | JoHeupbKnii AepxaBHUI YHIBEPCUTET YNpaBniHHS M. Mapiynonb

6 |depxaBHuWii BULLMIA HaBYanbHUi 3aknag «[JoHeLbkuin HauioHanbHUIA TEXHIYHWIA YHIBEPCUTET» M. [NokpoBCbk

7 | DoHeubkuii HauioHanbHUA MeANYHUIA yHIBepcUTeT iM. M. Mopbkoro M. KpamaTopcbk

8 | DoHbGacbka HaujoHanbHa akageMis 6yaiBHULTBA i apXiTeKTypu M. KpamaTopcbk

9 | QoHeubkuii o6nacHuii iIHCTUTYT NiCNAAUNIIOMHOT NefaroriyHoi ocBiTH M. CnoB’siHCbK

10 Fopnchn:Kl/Jﬁ iHCTMT)_/T iH?seMme MoB [lep>kaBHOro BULLOrO HaB4anbHoro 3aknagy «[doH6acbkuit [ M. BaxmyT
[epXXaBHWIN NefaroriYHnin yHiBepcuTeT»

11 | AoH6acbknit AepxaBHUIA TEXHIYHWIA YHiBepcUTeT M. JlncnyaHcbk

12 | CxigHOyKpaiHCbKWIA HaLioHanbHWI yHiBepcuTeT imeHi Bonogumupa Aans M. CeBEpoaOHELIbK

13 | JlyraHcbkmin 06nacHWUi iHCTUTYT NICNSAMNIOMHOI NeaaroriyHoi OcBiTU M. CeBEpOaOHELIbK

14 | OepxaBHui 3aknagn «JlyraHCbkuin AepxaBHUIN MeanYHUIA YHIBEPCUTET» M. Py6GixHe

15 | lepxaBHun 3aknag «JlyraHcbKui HauioHanbHWI yHiBepcuTeT iMeHi Tapaca LieByeHka» M. CTapobinbcbk

16 | JlyraHCbKMI HaUiOHanbHWI arpapHui yHiBepcuteT M. XapkiB

17 | JllyraHcbka AepxaBHa akagemist KynbTypu i MUCTELTB M. Knis

18 | TaBpincbkuin HaLioHanbHUIA yHiBepeuTeT iM. B.l. BepHaackkoro (3 AP Kpum) M. Kni

[xepeno: (Buwa oceima, 2016)
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Ak BuAHO 3 gaHux Tabn. 2 y 2018 p. y OoHeupkin obnacti dyHkuioHyBano 9 BianosigHUX
3aknagiB BULLOI OCBiTW, NMpMYOMY 5 3 HMX OynM nepemilieHMM 3 OKynOBaHOi YacTUHM [aHOro
perioHy, we 3 3aknagm 6ynu nepemiweHMmMmn o iHWKx perioHiB Ykpainn. Omke 3 20 3aknagis, Lo
dyHkuioHyBanu y 2013 p., y 2018 p. icHyBano 12, wo cknagano 60% ix no4aTKoBOI KinbkocTi. Y
Jlyrancekin obnacti 'y 2018 p. dyHkuioHyBano 4 3aknagum BuULWOi OCBITM, BCi BOHM Oynu
nepeMillieHMMn 3 OKyMoBaHOI YaCTMHU OAHOro perioHy, we 1 3aknag 6yno nepemillieHo A0 iHWoro
perioHy YkpaiHu. Takum 4vHom, 3 8 3aknagis, Wwo dyHkuioHyBanu y JlyraHcbkin obnactiy 2013 p., y
2018 p. icHyBano 6 abo 75% Big BuxigHoI kinbkocTi. LLlogo yHiBepcuTeTiB, akagemin, iHCTUTYTIB, sk
dyHKuioHyBanu Ha TepuTtopii AP Kpum, a Takmx y 2013 poui HanidyBanocs 16, to y 2018 poui
icHyBaB nuwe 1, skuin O6yB nepemiweHun y 2016 p. Ha He OKynoBaHy YacTuHy YKpaiHu, Lo
CTaHoBMMO nuLLe 6% No4YaTKOBOT KiNbKOCTi 3aknagis.

Tabnuus 2
[unHamika KinbKocTi yHiBepcuTeTiB, akageMin, iIHCTUTYTIB 3a OKPEeMUMU perioHaMyn Ha No4YaTokK
HaB4anbHOIo PoKy

2018 p. K'”"K'C.Tb BigxvneHHs KinbKocTi
3 HKX 3aknagis, Saknanis, WO
nepemiLleHi nepemieHnx . ’
PerioH 2013 p. Z(Ceba;?)Hi? Ha He [0 iHLWnX (byHch_)r:y;g?g y 2018 p.
gl’iOHp OKyrnoBaHy perioHis P
P y YacTuHy CTaHOM Ha abconioTHe, | BigHOCHE,
perioHy 2018 p. OAVHNLb %
[oHeubka
o6nacTs 20 9 5 3 8 40
JlyraHcbka
o6nacTs 8 4 4 2 2 25
AP Kpum Ta
m. CeBacTonosnb 16 1 ) 1 15 94

[xepeno: cknadeHo 3a daHumu ([depxasHa cryxba cmamucmuku Ykpaidu, 2019) ma (Vstup.info, 2019)

3a pgaHumn iHdopmauiiHoro pecypcy vstup.info y 2019 p. (Vstup.info, 2019) y [oHeubkin
obnacti npoBogunu Habip cTygeHTiB Taki 3aknagu Buwoi ocsit: [IBH3 «[doHGackkuin aepxaBHU
negaroriyHMA  yHiBepcuteT», [OHeUbKMn AepxaBHUW YyHiBepcuTeT ynpasBniHHA, [doHeubkun
HauioHanbHUN MeanyHun yHiBepcuteT, IBH3 «[JoHeLbkuii HauioHanNbHUA TEXHIYHWUIA YHIBEPCUTETY,
[oHeLbKkMn yHiBEpCUTET €eKOHOMIKM Ta npaBa, MapiynonbCbkun OepXaBHUA yHIBEpPCUTET,
lMpnasoBCcbkMn  AepXaBHUA  TexHiYHMM yHiBepcuTeT, [loHOacbka pJepxaBHa MalwwumHOOyAiBHA
akagewmis, [loHbacbka HauioHanbHa akageMist byaiBHMUTBA | apxiTekTypu. [JOHeUbKUn HauioHanbHWUIA
yHiBepcuTeT, [JOHEeUbKUA HauioHanbHUA YyHIBEPCUTET EKOHOMIKW i Toprieni iMeHi Muxanna TyraH-
BapaHoBcbkoro Ta [oHeubkui opuandHni iHCTUTYT MBC Ykpainu 3gincHioBanyu Habip B iHLIMX
perioHax YkpaiHu.

B JlyraHcekii obnacti y 2019 p. Habip 3givicHioBanu JlyraHCbKUn AepXaBHUN MeLUYHUIA
yHiBepcuTeT, JlyraHCbkuii [epXXaBHW YHIBEPCUTET BHYTPIWHIX cnpaB iMmeHi E.O. [igopeHka,
JlyraHcbkui HauioHanbHWI yHiBepcuTeT iMeHi Tapaca LleByeHka, CxigHOYKpaiHCbKUIA HaLioHanbHWUIA
yHiBepcuTeT imeHi Bonogumupa [ans. JlyraHCbKuiA HauUiOHaNbHWIA arpapHUi yHiBEpcUTET Ta
JlyraHcbka gepxaBHa akagemis KynbTypuy i MUCTEUTB 3diiicHioBanu Habip CTydeHTiB He Ha TepuTopii
JlyraHCbKOro perioHy.

Lono saknagis AP Kpum, 10 y 2019 p. npoBoamB Habip CTYAEHTIB €QUHWI NepemilleHuii
3aknag — TaBpiCbkMM HauioHanbHUM YHiBepcuteT iMeHi B.l. BepHaacbkoro, posTalloBaHuin Yy
M. KniB.

Ak i B cuTyauii 3 NOKa3HNKOM «KiNbKiCTb YHiBepCcUTeTIiB, akagemin, iHcTUTyTiB» npotarom 2013-
2018 pp.. cnoctepiraetbca 3MiHa nMTOMMX 4YacTok [oHeubkoi Ta JlyraHcebkoi obGnacren 3a
YNCENbHICTIO CTYAEHTIB, L0 HAB4alOTLCA B yHIBEpCUTETaX, akageMisx, iHcTutyTax (puc.2). Tak, aKwo
3a JaHUM NokasHMKoM Ha [JoHeubKy obnacTe y 2013 p. npunagano 5,81%, a Ha JlyraHcbky — 3,85%,
TO BXe y 2018 p. uen nokasHuWk [OopiBHOBaB, BignosigHo, 1,88% Ta 1,39%. Le cnpuano
nepeMilLleHHI0 No3uuii [JoHeubKoro perioHy 3 LOCTOro Micus, sike BiH 3anmaB y 2013 poui 3a uum
nokasHukom, Ha m'stHaguate y 2018 poui. PasoM 3 TuM, NUTOMI YacTKu perioHiB, A0 sSkux Bynu
nepeMillieHi AaHi 3aknaau BULWOT OCBITK 3i cxigHMx perioHiB Ta AP Kpum npoTsirom aaHoro nepiogy
OEMOHCTPYIOTb 3pPOCTaHHS 3HayeHb. Tak, 4YacTka BiHHWUbKOT o6rnacTi 3a AaHMM MNOKa3HWKOM
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36inbwmnack 3 1,69% po 2,68%, [HinponeTpoBcbkoi — 3 6,95% 1o 7%, Xapkiscbkoi — 10,89% no
11,71%, m. Kneea — 3 24,69% 0o 25,99%. MoxHa 3pobuTu BUCHOBOK, WO NofibHe 3pocTaHHst byno
CMPUYMHEHO Yy TOMY YMChi 1 NepeMilleHHAM A0 AaHMX pPerioHiB yHIBEpCUTETIB, akageMil, iHCTUTYTIB 3
OKYMNOBaHNX TEPUTOPIN.

m. CeBactononb 0,73%
25,99%

M. Kuig 24,69%
11,71%
XapHiBcbka

1,30% 10,89%

JlyraHcbKa 3,85%
,88%
JoHeubka 5,81%
7,00%
JHinponeTpoBcbKa
2.68% 6,95%

BiHHMUbKA
A 1,69%

AP Kpunm 2,20%

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00%

\2018 =2013

Puc. 2. YacTku perioHiB 3a YncenbHICTIO CTyAeHTIB YHiBepcuTeTiB, akageMill, iHCTUTYTIB Ha
no4aToK HaB4YanbHOro poKy

Lxepeno: nobydosaHo 3a OaHumu ([epxasHa crnyxba cmamucmuku YkpaiHu, 2019)

AHani3 avHamikM MMTOMOI YacTKM PErioHIB 3a YUCENbHICTIO OCib, yneplue 3apaxoBaHWX Ha
HaBYaHHSA [0 YHIBEpCUTETIB, akageMil, iHCTUTYTIB, (puc. 3) CBIgYWUTL MPO CKOPOYEHHHA MPOTArOM
2013-2018 pp. 3HaveHb no [doHeubkii obnacti 3 6,23% no 1,79% Ta no JlyraHcekin 3 4,07% o
1,54%. Y pesynbTati [loHeLbka obnacTe nepemMicTnnacsa 3 WocToro micus, ke 3avimana 'y 2013 poui,
Ha n’'aTHagusTe y 2018 poui. Mpu LbOMYy MMTOMI YaCcTKM perioHiB, A0 AKX Bynu nepemilleHi 3aknagm
BMLLOI OCBiTM 3 OKYMOBaHWX TEPUTOPIW, 3a uUen nepioa 3pocnu. BiHHMLUbka obnacTb AEeMOHCTpye
3pocTaHHsa nuTomoi YacTtkm 3 1,75% po 2,68%, OHinponeTpoBcbka — 3 6,84% [o 7,33%, XapkiBcbka
—-39,8% 0o 11,1%, m. Knis — 3 23,66% 00 26,96%.

M. CeBacTonons
26,96%

M. KuiB 23,66%
11,10%

XapKiBCbKa

JlyraHcbKa 4,07%

1,79%
JoHeupka 6,23%
7,33%

[IHINpONeTpoBChbKA 6,84%

BiHHUUbKA

AP Kpum 236%

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00%

N 2018 m2013

Puc. 3. YacTku perioHiB 3a yncenbHicTio 0ci6, yneplue NpUUHATUMX Ha HABYaHHA A0
yHiBepcuTeTiB, akageMill, iHCTUTYTIB, Ha NOYaTOK HaB4anbLHOIo POKY

[xepeno: nobydosaHo 3a OaHuUMU ([JepxasHa cnyxba cmamucmuku YkpaiHu, 2019)

MopibHa sk i 3 BMLE nNpoaHanizoBaHMMK MoKasHWKaMy CUTyaLlist Lodo Bunycky caxiBuiB i3
3aknagis BMLOI OCBITU. AK BUAHO 3 puc. 4 npotarom 2013 — 2018 pp. cyTTEBO ckopoTUnacsa NnMToMa
YyacTka yHiBepCUTETIB, akafeMil, iHcTUTYTiB [loHeubkoi Ta JlyraHcbKkoi obnacten 3a UMM NOKa3HUKOM.
Tak, akwo y 2013 p. Ha [JoHeubkuin perioH npunagano 6,1% Big 3aranbHOro BUNYCKy CTYAEHTIB 3 LMX
3aknapgie B Ykpaini, To y 2018 p. Bxe 1,64%. Lle cnpusano 3miweHHo obnacTi 3 n’'atoro Micus, sike
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BOHa 3anmana y 2013 poui, Ha ges’aTHagusaTe y 2018 poui, BapTo 3a3Ha4nTL WO Le € HanbinbLe Ti
nagiHHs, sike BiAOynocs 3a N'ATb POKiB, 3a aHani3oBaHUMKU MokasHUKaMu. CKOPOYEHHS] MUTOMOI
YacTKU Y BUMYCKY crnocTepiraeTbes  no JlyraHcbkin obnacTi, y 2013 p. ii nokasHuk cknagas 5,35%,
Toni Ak y 2018 p. Bxe 1,22%. lNpoTe no perioHax, Kyau Gyno nepemilleHO OCBITHI 3aknagw,
crnocTepiraeTbCs 3poCcTaHHs. BiHHMLbKka obnacTb 36inblwmnna nokasuuk 3 1,4% y 2013 p. go 2,18% y
2018 p., AHinponeTtpoBcbka — 3 6,9% no 7,34%, Xapkiscbka — 3 10,31% o 11,38%, m. Knie — 3
25,29% po 26,6%, BignosigHo.

M. CeBacTononb
. 26,60%

M. Kuis 25,29%

11,38%
XapKiBcbKa 10,31%

JlyraHcbKa
JoHeupka

JIHinponeTposCcbKa
. 2,18%
BiHHMUbKa
1,40%

AP Kpum 2,06%

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00%

N 2018 m2013

Puc. 4. YacTku perioHiB 3a uncenbHicTIO BUnyLweHux daxiBuiB 3 yHiBepcUTeTiB, akageMmin,
iHcTUTYTIB
[xepeno: nobydosaHo 3a OaHumu ([epxasHa crnyxba cmamucmuku YkpaiHu, 2019)

AK BUOHO 3 PUCYHKY 5 NpOTAroM AOCHiZKYBaHOro nepiogy CyTTEBO CKOPOTUIUCS MUTOMI YacTku
CXiOHUX PEerioHiB 3a YMCEenbHICTIO BUKNadaLbKoro cknagy B yHiBepcuTeTax, akagemisix, iHCTUTyTax.
Tak vacTtka [oHeupbkoi obnacti y 2013 p. cknagana 5,87%, a y 2018 p. — 2,03%, y JlyraHcbkin
obnacti — 3,96% Ta 1,1%, BignoeigHo. 3a AaHMM noka3HMKOM [JoHelbka 06racTb nepemictunacs 3
wocToro micusa (2013 p.), Ha yoTtupHaguate (2018 p.). Mo perioHax, Kyan Byno nepemilieHo 3aknagm
BMLLIOI OCBITM 3 OKYyMOBaHNX TEPUTOPIN CnocTepiraeTbCs 36iNbLUEHHS MMTOMOT YacTKN 3@ YMCENBHICTIO
BMKnagadis. Y BiHHuubkin obnacTti yactka 3pocna 3 1,79% y 2013 p. go 2,58% y 2018 p.,
[HinponeTpoBcbkii — 3 6,56% A0 6,9%, Xapkiscbkin — 3 11,11% no 12,68%, m. Kuesi — 3 24,78% po
26,11%.

M. CesacTonone
26,11%
M. Kuis 24,78%

XapkiBcbka 11,11%

Jlyrancera 3,96%

2,03%

[oHeubka 5,87%
6,90%
JIHinponeTposcbKa 6,56%
2,58%
BiHHMUbKa 1,79%
AP Kpum 2,45%
0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00%

N 2018 m2013

Puc. 5. YacTku perioHiB 3a uMcenbHiCTIO BUKNagaLubKoro cknagy B yHiBepcuteTax, akagemisx,
iHcTUTYyTax

[xepeno: nobydosaHo 3a OaHumu ([epxaeHa crnyxba cmamucmuku YkpaiHu,2019)
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Takox npotarom 2013-2018 pp. cyTTeBO ckopoTunucsa 4vactku [oHeubkoi Ta JlyraHcbkoi
obracten 3a KinbKiCTIO BUKNagadiB, WO MawTb HayKoBi CTyneHi (puc. 6), Ansi Neplioro perioHy
nagiHHa uboro nokasHuka Bigbynocs 3 6,11% po 1,77%, ona gpyroro — 3 3,37% po 0,92%. Y
pesynbTaTti no3uuii JoHeubkoi obnacti y 2018 poui noripwmnucs, BoHa nepemictunacs 3 n'atoro
Micus, sike 3avmana y 2013 poui, Ha n'aTtHagusaTe. Mo iHWKWX NpeAcTaBNeHNX Ha PUCYHKY perioHax
HaBNakW CMNOCTepiraeTbCsl 3pOCTaHHA 3HadeHb YacTku: BiHHMUbkOT obnacti — 3 2,07% po 2,89%,
[HinponeTposcbkoi — 3 6,07% A0 6,44%, XapkiBebkoi — 3 12,75% o 13,99%, m. Knea — 3 24,38%

[0 24,92%.
M. CeBacTononb $ 0,90%
24,92%
M. Kuis 24,38%
13,99%
XapkiscbKa 12,75%
0,92%
JlyraHcbKa 3,37%
1,77%
[JoHeubka 6,11%
6,44%
[HinponeTposcbKa 6,07%
2,89%
BiHHMLbKA 2,07%
AP Kpum 2,29%
0,00% 5,00% 10,00% 15,00% 20,00% 25,00%
2018 = 2013

Puc. 6. YacTku perioHiB 3a YMcenbHiCTIO BUKNaaadiB B yHiBepcuTteTax, akagemisx,
iHCTUTYyTax, AKi MaloTb HayKOBi CTyNeHi

[xepeno: nobydosaHo 3a OaHumu ([epxasHa crnyxba cmamucmuku YkpaiHu, 2019)

3a NMTOMOIO YaCTKOK 3a YMCENbHICTIO BUKNadadise, WO MaloTb BYEHi 3BaHHSA, npoTsarom 2013-
2018 pp. OoHeubka Ta JlyraHcbka obnacTi TakoX CyTTEBO MOCTYMUIINCS CBOIMUW Mo3uuismu (puc. 7).
3HwKeHHs no [oHeLbkin obnacTi Binbysanocs 3 6,3% 1o 1,72%, no NyraHcbkin — 3 3,44% 0o1%. Le
obymoBuno nagiHHsa y 2018 poui no3umuii [loHeubkoi obnacTi 3a UMM MOKA3HMKOM 3 M'ATOro Micus
(2013 p.) Ha wicTHagusTe. Npn ogHOYaCHOMY 3pOCTaHHI NokasHuka no BiHHMUbKiV obnacTi (3 1,84%
0o 2,69%), OHinponeTposcokin (6,25% Ao 6,69%), Xapkiscekin (3 13,31% po 13,93%), m. Kuesy (3
23,64% po 24,71%).

m. CeBactononb ; 1,04%
424,71%

M. Kuis - 23,64%
§ 13,93%

XapKisCbKa 13,31%

§ 1,00%

JlyraHcbKa 3,44%

Sy 1,72%

JoHelbKa 6,30%

y 6,69%

[HinponeTposcbKa 6,25%

) 2,69%

BiHHMUbKA 1,84%

AP Kpum 2,18%

0,00% 5,00% 10,00% 15,00% 20,00% 25,00%

N2018 m2013

Puc. 7. YacTku perioHiB 3a YMcenbHiCTIO BUKNapadiB B yHiBepcuteTax, akagemisix,
iHCTUTYTaXx, WO MalkTb BYEHi 3BaHHSA

[xeperno: nobydosaHo 3a daHumu (LdepxasHa cryxb6a cmamucmuku Ykpaidu, 2019)

AHani3 nosuuin nepemilieHnx 3 OKynoBaHUX TEPUTOPIN 3aknapgiB BULLOI OCBITU Y penTuHrax
npotarom 2013-2019 pp. TakoX CBiAYUTb NPO HeraTMBHY AMHaMIKy. 30Kpema, 3a AaHUMU PEUTUHTY
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3aknagie Buwoi oceitn «TOlM-200 YkpaiHa» (€BpoocsitTa, 2019), no3uuii AaHuX 3aknagis
NOripLyThCS, WO 06’€KTMBHO 00YMOBIEHO CKNaAHMMM YMOBaMMU, Y SIKUX BOHWU OMUHWUIUCS, BTPATOH
maTtepianbHoi 6a3n Ta 4YacTMHU KagpOBOro Ta HAayKoBOro noTeHujiany (Tadn. 3).

MpoTe, He3Baxawun Ha cknagHictb cutyadii, y 2017-2018 pokax [oHeubkuin HauioHanbHUI
yHiBEpCUTET, €OWHUN cepeq NepeMillleHuX 3aknafiB BULLIOI OCBITW, YBIMWIOB A0 MiXHapoOHOro
penTtnHry QS World University Rankings (QS World University Rankings, 2019), 3aiHsBLKX NO3uLii y
kaTeropisix 701+ ta 801-1000, BignosigHo.

Takox, ABa 3 NepeMilleHnxX 3aknaam BULWLOT OCBITW, [JOHELbKMI HaUiOHanbHUIA YHiBEpCUTET Ta
JoHeubKnin HauioHanbHWN TeXHIYHWIA yHiBepcuTeT, ¥y 2016-2019 pokax yBinwnm A0 MiXHapOAHOro
pentuHry QS World University Rankings: Emerging Europe & Central Asia (QS World University
Rankings, 2019), npoTe no3uuii 3aknagiB MNpoTAroM [aHOrO Nepiofy TakoX MoripLiyBanucs.
[oHeubknin HauioHanbHWUA yHiBepcuTeT y 2016 poui 3anHaB noauuii y kateropii 101-110, y 2017 poui
— y kaTeropii 161-170, y 2018 poui — y kaTeropii 201-250, y 2019 poui — y kateropii 241-250.
JloHeLbK1in HauioHanbHUn TeXHIYHMI yHiBepeuTeT y 2016 poui 3arHaB noauuil y kateropii 111-120, y
2017 poui — y kaTeropii 128, y 2018 poui — y kateropii 171-180, y 2019 poui — y kaTeropii 211-220.

AHanizyoun  iHWi  couianbHO-eKOHOMIYHI  MOKa3HWMKM  OOCMiAXyBaHUX PerioHiB, MOXHa
KOHCTaTyBaT, WO no3uuii JJoHeubKoi Ta JlyraHCbKOI 3a HUMU TakoX noripyoTees npotarom 2013-
2018 pokiB, NpoTe Le NafiHHA € He HACTIMbKW IHTEHCUBHUM SIK Y CUTYyaUil 3 NOKasHMKaMn HayKoBO-
OCBITHBOrO MOTEeHuiany.

Tabnuus 3

Mo3uuii nepemileHnx 3aknagis Buwoi ocsitn y «TOMM-200 YkpaiHa»

3aknapg BULLIOT OCBITU 2013 2014 | 2015 | 2016 2017 2018 | 2019
[loHeubKMI HaLioHanbHWI yHIBEpCUTET 17 20 25 32 27 27 31
,El,o_HeubKMM HauioHanbHUIA TEXHIYHWI 18 16 20 23 o5 34 72
yHiBEpcUTEeT
JlyraHcbkuiA HauioHaNbHWIA YHIBEPCUTET iMeHi 21 25 33 49 64 71 111
Tapaca LLleByeHka
ﬂ,quubKMM HauioHanbHUA MeanyHUn 23 23 30 65 85 96 67
yHiBepcUTeT
CxiaHOYKpaiHCbKUIA YHIBEPCUTET iMEHi 30 27 34 37 1 50 69

Bonogumupa Jans

TaBpincbkni HauioHanbHWN yHIBEpCUTET
. 32 26
im. B.l. BepHaacbkoro

[loHeubKMIn HaLioHanbHWIA yHIBEpCUTET

127 129 146

€KOHOMIKM i Toprieni imeHi Muxanna Tyran- 58 52 58 61 74 87 126
BapaHoBcbkoro

JlyraHCbkuii fep)XaBHUIN MeAUYHUIA YHIBEPCUTET 61 61 67 145 154 153 141
[oHeubKkVIn AepXXaBHUIA YHIBEPCUTET ynpasniHHSA 65 64 66 94 112 114 163
JlyraHCbkvin HaLioHanbHWA arpapHWii 90 118 123 153 162 162 180

yHiBEpCUTET
[oHbacbka HauioHanbHa akagemis byaiBHMUTBa
i apxiTekTypu
[oHeupkni topuanyHuii iHcTutyT MBC YkpaiHu 201 201 201 201 201 189 199

[xepeno: nobydosaHo 3a daHumu (Espoocseima, 2019)

164 151 169 172 173 172 182

Pesynbtat aHanisy perioHiB 3a MNOKa3HWKOM «YUCENbHICTb HaCeneHHs, 3anHATOoro
€KOHOMIYHOI JisiNbHICTIO» 3acBifguvny nagiHHA NpoTAroM AOChifXyBaHOro nepiogy Mamke BABIMi
nuTomoi Yactku [JoHeupkoi obnacti 3 9,65% po 4,53% Tta JlyraHcekoi obnacTi 3 4,96% pno 1,82%
(puc. 8). BapTo Big3HauMTH, WO 3a UMM nokasHukom [oHeubkuin perioH y 2013 poui 6yB neplumm B
YkpaiHi, y 2018 poui — cbomuin. Ha npotmBary po3rnsHyTUM perioHaMm, iHWi, SKi NpeAcTaBneHi Ha
PUCYHKY, XapaKTepusylTbCA 3BOPOTHOK TeHAaeHuieto. [lo BiHHMupkin obnacTi BigMivaeTbcs
3pOCTaHHA 4acTKM 3a uucernbHicTio 3anHaTux 3 3,45% y 2013 poui go 3,99% y 2018 poui. Mo
[HinponeTpoBcbki obnacTti uen npouec BigbyBaBcs iHTEHCMBHiWE — 4acTka 3pocrna 3 7,5% po
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8,57%. Y XapkiBcbkin obnacTi y uen nepiod 3pocTaHHs crnocTepiraetecs Ha 1,4% — 3 6,29% pno
7,69%. Mo m. Knesy HanbinbLie 3poctaHHs, Ha 1,44%, 3 6,93% no 8,37%.

Takox npotarom 2013-2017 pokiB 3MIHWMMCA YacTKM PErioHIB y BaroBOMY perioHanbHOMY
npoaykTi (puc. 9). Tak, [loHeLbkuiA perioH AEMOHCTPYE Malke NOoABINHE CKOPOYEHHS MUTOMOI YacTKu
—310,83%, y 2013 poui go 5,58% y 2017 poui, NlyraHcbkuii — mamxe notpinHe — 3 3,62% no 1,01%.
Mpu ubomy, 3a AaHUM nokasHukom [oHeupkui perioH y 2013 poui 6yB ApyrMm, NOCTyNalymCh nuLle
M. Knesy, Togi sk y 2017 poui cTaB yeTBepTMM. Pa3oM 3 TUM, NO iHLWIKX NPeACTaBreHNX Ha PUCYHKY
perioHax cnocrepiraeTbCs 3pOCTaHHA MMTOMOI YacTku y BanoBOMY perioHanbHOMYy NpoaykTi. YacTka
BiHHMUbKOI obnacTi 36inbwunacsa 3 2,38% no 3,1%, OHinponeTtpoBcbkoi — 3 10,01% po 10,52%,
XapkiBcbkoi — 3 5,6% 00 6,28%, M. Knea — 3 20,53% 00 23,43%.
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Puc. 8. YacTku perioHiB 3a YMCENbHICTIO HACENEeHHSA, 3aNHATOro eKOHOMIYHOK AiANbHICTIO

Ihxepeno: nobydosaHo 3a daHumu (PezioHu YkpaiHu, 2019)

CeBacTtononb 0,73%

Kuis
6,28%

XapkKiscbKa
5,60%

1,01%
3,62%

5,58%

JlyraHcbKa

[loHeubka 10,83%

10,52%

HiNponeTpoBCbKa
A P 10,04%

3,10%

BiHHMUbKA 2,38%

AP Kpum 3,05%

20,53%

23,43%

0,00% 5,00% 10,00%

N 2017 =2013

15,00%

20,00%

25,00%

Puc. 9. YacTku perioHis 3a BanoBuM perioHaribHUM NPOAYKTOM

[xepeno: nobydosaHo 3a daHumu (PeeioHu Ykpaitu, 2019)
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BucHoBku. PerioHn VYkpaiHn, €Ki nocTpaxganu |y Hacnigok BOEHHOMO  KOHAMIKTY,
XapaKTepu3yrTbCsi CKOPOYEHHSIM HayKOBO-OCBITHLOro noteHuiany npotsarom 2013-2019 pokis, y Tow
yac, §K iHWi perioHn, Ao AKMx Gyno nepemilleHo 3aknagu BULLOT OCBITM 3 OKYNoBaHUX TepuTopin,
XapaKTepuaylTbCsi MOro HapollyBaHHAM. [logibHa cuTyauis cnoctepiraetbcsl W LIOAO Takux
NOKa3HWKIB, SIK BanOBUI perioHanbHUN NPOAYKT Ta YNCENBHICTb 3aNHATOrO HaCeNeHHs.

MagiHHA nuTOMOI 4YacTku [JOHeUbKOro perioHy 3a YUCEnbHICTIO 3aMHATOro HacerneHHsa Ta
BanoBMM perioHanbHMM NPOAYKTOM CMOCTepiraeTbCs yaBidi. Xoya, He3Baxaloum Ha ue, perioH y
2017 poui 3a 4acCTKOWO y BanoBOMY perioHanbHOMY MpPOAYKTi OyB 4YeTBEPTUN, @ YUCENbLHICTIO
3anHATMX ¥y 2018 poui — cbomuii. IHTEHCKBHILLE BiABOyBaeTbCA NafiHHA YacTOK PerioHy 3a OCHOBHUMM
nokasHMKammy HaykoBO-OCBITHbOrO MOTEHLjany — Maixe BTPWMI, WO CMPUYMHWNO CYTTEBY BTpaTy
noro nosuuin. dewo BigmiTHa cuTyauis no JlyraHcekin obnacTi — CKOpOYEHHS 3a BCiMa NOKasHUKaMu
BinGynocst Mamxe BTPUYI.

MopibHi ocobnueocTi TpaHcdopmaLii MOXYTb CBIAYMTM MPO MEBHi BIAMIHHOCTI y XapakTtepi
npouecis, WO NPOTiKaloTb Ha perioHanbHUX PUHKax, Ta NeBHMX MaclTtabax ix HeBignosigHocTi. Lie
obymosnioe notpeby Oinbll geTanbHOro AOCHIAXEHHA YMHHWKIB BUSBNEHUX TpaHcdopmalin, Lo
Oyae cknapgatv npegmMeT HaykoBOro MOLUYKY Y ManbyTHbOMY.
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BYIMELUEBWUW CNiO MAUHIHTY BITKOIHA

TeopeTuyHi pamkv JOCRIOXKEHHS OXOMMIOTb NUTAHHS CTAHOBMIEHHA Ta PO3BUTKY KPUMTOEKOHOMIK, i
BNMMBY Ha HaBKOMULIHE cepepoBulle. TepMiH KpWUNTOEKOHOMiKa BWKOPWUCTOBYETbCH AN MO3HAYeHHS HOBOI
ranysi, L0 pPO3BMBAETbCSH HABKOMIO KpMMTOBamioT i OnokyenHa. MalHiHr KpunToBamT crnoxuBae 6GaraTto
enektpoeHeprii. CtaHom Ha BepeceHb 2019 poky, OuiHKa PIYHOTO CMOXWBAHHSA ENEeKTPOeHeprii Mepexeto
MmaliHepiB 6iTkoiHa cknana 78,93 TBT * rog (npw uiHi Ha enekTpoeHeprito B 0,05 gonapa CLUA). Lis mogenb 6yna
BMKOpUCTaHa [Ans cTBopeHHsi BebG-cepsicy Cambridge Bitcoin Electricity Index. Akwo npunyctutn, wo
eneKTPOeHepris AN MawHiHIy reHepyeTbCA BUKIIOYHO Ha BYTIMbHUX €NEKTPOCTaHLiAX, TO 3HAK4YM CMOXMBaHHA
enekTpoeHeprii ManHepamu 6iTKoiHa, MOXHa OLIHWUTWM BUKMOW OiOKCWAY BYrneul Nno BepXHin mexi. B upomy
BMNagKy, BUKMAM Byrnekucnoro rady ctaHoBnsAtb 80,43 minbiioHiB ToH CO,, wo signosigae 0,24% 3aranbHux
BMKMAIB B CBiTi. MeTolo poboTn € MoAentoBaHHS BUKMAIB AIOKCUAY BYIMELO, WO CMPUYMHSAETECA ManHiHIOM
GiTKOIHa 3 ypaxyBaHHSIM perioHanbHOro po3nodiny MawHepiB Ta OXXepen enekTpoeHeprii, WO BUKOPUCTOBYETHLCS
onst BugobyTky GiTkoiHa. [ns i gocarHeHHs B poboTi 6yno nocrtaBneHi HacTynHi 3aBgaHHs: 1) hopMyBaHHs
0BI'pyHTOBaAHOrO CNMCKY MaWHIHr-MyniB; 2) yTOMHEHHS reorpadiyHOro po3nodiny mManHepis; 3) ouiHka po3noginy
MalHIHIOBUX MOTYXXHOCTEN MO perioHax; 4) BU3HAYEHHsI NOKa3HWKIB 3a0pyAHEHHSI MOBITPSA NpU enekTporeHepawii
no perioHax. BignosigHo A0 3anpoOMOHOBAHOIO METOAY OUIHKM reorpad)iyHOro posnoAiny MawnHiHry no Tpadiky
BEeO-CTOPIHOK MaWHIHroBiX NyniB, BUKMAW AiOKCMAY Byrneuto cknagaTb 44,12 minbrnoHis ToH Ha pik (0,13% Big
CBIiTOBMX BUKMAIB), WO B ABa pa3n HWX4Ye OLHKM 3a BEpPXHbOK Mexer. [Npobrnemy 36inbLUeHHS CnoXUBaHHS
erneKkTpoeHeprii Mepexero MalHepiB GiTKoiHa Ta iHWMX KPUNTOBamnT i BigMOBIAHWMIA BNMAMB Ha OOBKINNA cnig
obrosoptoBaTh 3 3aKOHOAABLIAMW, YHaCHMKaMK rany3i Ta LWMPOKOK rPOMaACHKICTHO.

Kntovosi cnoBa: 6iTKOiH, KpUNTOBaNOTN, MaWHIHT, CMOXMBAHHS €NeKTPOeHeprii ManHiHrom BiTKoiHa.

JEL Classification: C13, C82, 033, Q53.
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BITCOIN MINING CARBON FOOTPRINT

The theoretical framework of the study covers the formation and development of cryptoeconomics, as well
as its impact on the environment. The term cryptoeconomics is used to refer to a new industry, which develops
around cryptocurrencies and blockchain. Cryptocurrency mining consumes a lot of electricity. As of September
2019, the estimated annual electricity consumption was 78.93 TWh (with an electricity price of 0.05 USD). This
model was used to create the Cambridge Bitcoin Electricity Index web service. If we assume that electricity for
mining is generated at coal-fired power plants only, then knowing the energy consumption of bitcoin miners, we
can estimate carbon dioxide emissions at the upper boundary. In this case, carbon dioxide emissions are about
80.43 million tons of CO,, which corresponds to 0.24% of the total emissions in the world. The aim of this work is
to simulate carbon dioxide emissions caused by bitcoin mining, taking into account the regional distribution of
miners and various sources of electricity that are used for mining. To achieve it, the following tasks were set: 1)
the formation of a reasonable list of mining pools; 2) clarification of the geographical distribution of miners; 3)
assessment of the distribution of mining capacities by region; 4) evaluation of air pollution by regions. The
problem of increasing electricity consumption by the network of bitcoin (and other cryptocurrencies) miners and
the corresponding environmental impact should be discussed with policymakers, industry participants and the

© KoHoHoBa K.}0., lek A.O., 2019
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general public. According to the proposed method for assessing the geographical distribution of mining using the
traffic of mining pools web pages, carbon dioxide emissions is about 44.12 million tons per year (0.13% of global
emissions), which is two times lower than the upper boundary estimate.

Keywords: bitcoin, cryptocurrencies, mining, carbon footprint of bitcoin mining.
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YIMEPOOHbIW CNEQ MAWHUHIA BUTKOUHA

TeopeTnyeckme pamKn UCCNefoBaHNs 0XBaTbiBalOT BOMPOCH! CTAHOBIIEHNS U Pa3BUTUSA KPUMTOIKOHOMUKM,
ee BO3AENCTBUSI Ha OKpyXawllylo cpefy. TEepMUH KPUNTO3IKOHOMMKA MCMonb3yeTcst Ans 0bo3HaveHusi HOBOW
oTpacnu, pa3BMBAlOLENCA BOKPYr KpUMTOBamioT W 6GnokyeriHa. MaWHuHr KpunToBamioT noTpebnser MHoro
anekTpoaHeprun. Mo cocTosiHMo Ha ceHTsbpb 2019 roga, oueHka rogoBOro noTpebneHus aneKTPo3Heprum
coctaBuna 78,93 TBT * 4 (npu ueHe Ha anekTtposHepruio B 0,05 pgonnapa CLIA). 3ta mogenb 6Gbina
ucronb3oBaHa AnsA co3gaHus Beb-cepeuca Cambridge Bitcoin Electricity Index. Ecnu npegnonoxuTb, 4to
3MNEKTPO3HEPIUS ANSA MaWHWHra reHepupyeTcst WCKIYMTENbHO Ha YrofbHbIX 3MEKTPOCTaHUMAX, TO 3Has
notpebneHve anekTpoaHeprMm MaviHepamum OWUTKOMHA, MOXHO OLEeHMTb BbIOpOCHI AuMokcMAa yrnepoga no
BepxHel rpaHvue. B atom cnyyae, BbIGpockl yrnekucroro rasa coctasnsoT 80,43 munnuoHoB ToHH CO2, 4To
cootBeTcTBYET 0,24% 06Wwux BbIOpoCcoB B Mupe. Llenbto aaHHoW paboThl sBRNsieTCs MoAenvpoBaHve Bbibpocos
AVoKcuaa yrnepoaa, Bbi3BaHHbIX MANHWHIOM BUTKOMHA C y4ETOM perroHanbHOro pacrnpefernieHns ManHepoB v
pa3nuYHbIX UCTOYHUKOB 3NEKTPO3HEPrMK, KOTopasi UCMonb3yeTcs Ans ManHuHra. [ins ee goctuxkeHus B pabote
ObINMM  MocTaBneHbl crnepywowme 3agadn: 1) dopmypoBaHne OBOCHOBAHHOMO CrMCKa ManHUHI-MynoB; 2)
YTOYHEHWEe reorpadmnyeckoro pacnpegeneHnsi ManHepoB; 3) OLeHKa pacnpeaerneHns MaHUHIOBUX MOLLHOCTEN
no pervoHam; 4) onpeferneHue nokasaTenen 3arpsi3HeHUs Bo3gyxa MpW 3MneKTporeHepauum Mo peruoHam.
CornacHo npegnioXeHHOMY MeToAy OLEHKM reorpacdvyeckoro pacnpegeneHvss MalHuHra no tpadwuky Beb-
CTPaHWL, ManHWHIOBMUX MyroB, BbIOPOCH AMOKCMAa yrnepoda coctasnsaoT 44,12 munnmoHoB ToHH B rog (0,13%
OT MWpPOBbIX BbIOPOCOB), YTO B [Ba pasa HWKE OLEHKM MO BepxHen rpaHuue. [Npobnemy yBenunyeHus
noTpebneHnss aNeKTPOSHEPrMn CETbI0 MalHepoB BUTKOMHA U APYrMX KPUNTOBAOT U COOTBETCTBYHOLLEE BNUSHUE
Ha OKpyXawLyl cpedy cnedyeT obcyxaaTe C 3akoHopaTensamu, yyacTHUKaMuM OTpacim W LUMPOKOR
06LLEeCTBEHHOCTbHO.

KnioyeBble cnoBa: OWTKOWH, KpUMTOBAmMIOTbl, MaWHWHI, NOTpebrneHne 3NeKTPOSHEPrn ManHUHIOM
OuTkoMHa.

JEL Classification: C13, C82, 033, Q53.

AkTyanbHicTb pocnigkeHHA. Y 2018 poui KemOpuaXCbkMM LEHTPOM anbTepHATUBHUX
(biHaHciB Oyno npoBefeHO A0CMIAKEHHSI MNOKA3HUKIB e(PEKTUBHOCTI ManHIHIOBMX LIEHTpPIB. 3rigHO 3
ONUTYBaHHSAM ceped MaWHepiB 3 pPi3HUX PErioHiB, B SKOMY B3AnM ydacTtb 22 komnaHii Ta 35
iHOUBiAYyanbHUX rpaBLyi, NOKa3HWKX PO3MNOAINuIncs Takum YnHom (Tabn. 1).

Tabnuus 1
MokasHukn etheKTMBHOCTIi MaHiHFOBUX LIeHTPIB

1 - He BaxNMBO B3arani, 2 - He BaXNuBO, 3 - HEWTpasbHO, 4 - AeLl0 BaXn1Bo, 5 - AyXe BaXIMBo

Moka3Huk ManeHbki maiHepu* Benwuki manHepu
Jlerkvin [ocTyn 0o eneKkTponocTadaHHs 4.37 4.88
Hun3bka BapTicTb enekTpoeHeprii 4.47 4.88
[py>XHE perynsTtopHe cepefoBuLle 4.37 4.75
CrtabinbHe nonituyHe ctaHoBuLLE 4.37 4.63
AkicHe nigKMtoYeHHs J0 iHTepHeTY 4.32 4.38
XonogHun knimat 3.11 4.25
CneuianbHi CTUMyNu ANst ManHiHIOBOI AiSnbHOCTI 3.95 4.13
HasiBHicTb kBanichikoBaHoi po6oyoi cunu 3.32 3.75
[eweBa 3emnsa 3.58 3.75
Hu3bkuiA piBEHb 3NI04YMHHOCTI 3.63 3.38

* ManeHbKi MalHepu — mi, wo maroms MeHwe 40 npayisHukie
Lxepeno: 2nd Global Cryptoasset Benchmarking Study. Cambridge Centre for Alternative Finance.
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Ak cBiguMTe Tabn. 1, HaMBaxNMBIWMM AN MaWHEpiB MOKa3HWMKOM € [AOCTYMHICTb
enekTpoeHeprii Ta ii uiHa. Lle 00ymMoOBnIeHO TMM, WO MamHiHI CNOXMBAE Oyxe 6araTto eneKkTpoeHeprii.
SAKWO NpUNycTUTK, WO eNEKTPOeHepria AN MaliHiHry GiTKoiHa reHepyeTbCa BMKMOYHO Ha HambinbL
OpyOHWX BYTiNbHUX €NEeKTPOCTaHLiAX, TO 3HaKuUM CMOXUBAHHA €NeKTpoeHeprii ManHiHrom GiTkoiHa,
MO>XHa OLHWUTW BUKUAM OiOKCMAY BYITELI0 3a BEPXHBOI MEXEIO:

Mco2 = @ * Eestimated,

e Mcoz — Maca BUKuAiB AiOKCMAY BYrneuto, Ke;

¢ — Noka3HWK 3abpyAHEHHS NOBITPS Npu enekTporeHepadii, ke/kBm*2o0,

Eestimated — OLiHKa PIYHOrO CMOXMBaHHS enekTpoeHeprii, KBm*2o0.

Moka3Hwkn 3abpyaHEeHHS NOBITPS AN BYTiNbHUX €NeKTPOCTaHLUiN pisHATLCA Bif TUNY BYrinnsa 1a
obnagHaHHA, ane GinblWicTb mpxepen ouiHTb uUen koediuieHT 6inga 1 kr CO2 / kBt*rog (UK
Parliamentary Office of Science and Technology, 2011), (United States Environmental Protection
Agency, 2010), (Raghuvanshi et al, 2006). 3a gaHumMun KemGpigXcbKOro iHOEKCY CMOXMBaHHS
enekTpoeHeprii 6iTkoiHom (Cambridge Bitcoin Electricity Consumption Index, 2019), ctaHoM Ha
BepeceHb 2019 eHeprocnoXxmBaHHA CKknagae Eestimated = 78.93 TBT*roa Ha pik.

3rigHo 3 Jopatkom A go «IEA World Energy Outlook 2017 Annex A Tables for Scenario
Projections», cepeaHbocaiToBui koediuieHT 1.019 kr CO2 / kBT*roa (tabn. 2).

Tabnuuys 2
Moka3Huku 3a6pyaHEHHS NOBITPSA NO perioHax Ta No TUNax nNanuBea, Wo BUKOPUCTOBYETbLCS
ANns eneKkTporeHepauii

PerioH CepepHe Byrinns HadTonpoayktn MpupoaHuii ras

Csit 0.554 1.019 0.854 0.514
MiBHiYHa Amepuka 0.42 0.935 0.774 0.42
CLUA 0.458 0.932 0.751 0.414
LleHT. Ta MiBa. Amepuka 0.245 1.098 0.683 0.487
Bpasunis 0.157 1.257 0.685 0.459
€spona 0.361 1.026 0.873 0.491
€eC 0.351 1.021 0.844 0.461
Adopuka 0.625 1.077 0.832 0.47
MNAP 0.99 1.068 0.764 -

CepegHin Cxig, 0.67 3.653 0.941 0.557
€Bpasis 0.727 1.479 3.214 0.895
Pocis 0.75 1.716 4.061 0.932
Asiar.-TnuxookeaH. 0.694 1.018 0.778 0.45
Kutan 0.747 1.038 2.468 0.501
IHAis 0.77 0.969 1.062 0.47
AnoHis 0.536 0.918 0.626 0.429
MiBg.-Cx. Asisi 0.6 1.045 0.789 0.456
OECP 0.417 0.965 0.744 0.425
Non-OECP 0.664 1.047 0.892 0.607

Ixepeno: [Jodamok A do «IEA World Energy Outlook 2017 »

OTmxe, 3aranbHi BUKMAMW BYINEKUCIIONO rady cknapawTb y Takomy pasi 80.43 minbioHis ToH CO2,
wo signoeigae 0.24% 3aranbHuX BUKMAIB Y CBITi. Lle BMKNMKae 3aHENOKOEHHS, TOMY L0 3pOCcTarye
CMOXMBAHHSA €NEeKTPOEHeprii MOXe CTAaHOBUTK 3arpo3y AOCSATHEHHIO Linen ctanoro po3suTtky OOH.

Ane BaxnMBO pPO3yMiTW, LLIO CMOXMBAHHA eHeprii He OOOB'AI3KOBO €KBIBANEHTHO BUKMAAM
BYIMIEKMCNOro rady Ta 3abpydHEHHIO HaBKOMULLHBOTO cepepoBuwia. Hanpuknag, ogHa kinoar-
roavHa (KBT*ron) enektpoeHeprii, BUpoOneHa enekTpocTaHLielo, WO npautoe Ha BYrinmi, Mae icTOTHO
iHLWWIA ekonoriyHuMiA cnig, Hik ogHa kBT*rog enekTpoeHeprii, BUMPOOMEHOI COHSAYHMM MapKOM.
HewopnasHi gocnigxeHHs nokasanu, WO 4YacTka BiQHOBMOBAHOI eHeprii, WO BUKOPUCTOBYETLCS
ManHepamu, 3pocTae B 3aranbHii CTPYKTypi eHeproreHepauii. OgHak OUIHKM 3HA4YHO pi3HATbCS,
konueatoumnch Big 20% (Cambridge Centre for Alternative Finance, 2018) Big 3aranbHOI KinbKOCTi 40
noHag 70% (Coinshares, 2019). ToMy BMHUKae akTyanbHE MWTAHHA LWOAO YTOYHEHHS [Xepen
eneKTpoeHeprii, Lo BUKOPWUCTOBYETLCS AN BuaobyTky GiTkoiHa. BupilueHHio uiei 3apgadi cnpuse
aHania perioHanbHOro posnoziny ManHepis.
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Ornag icHyrounx mopgenen. OUiHKY BYrfneueBoro crigy, BUKIIMKAHOrO MawnHiHIOM GiTKOiHY,
3pobneHo B poboTtax (Foteinis, 2018), (Krause & Tolaymat, 2018), (McCook, 2018), (Mora et al.,
2018), (Stoll et al., 2019), (Vires, 2019). 3 ornagy Ha akTyanbHiCTb reorpadiyHoro posnoginy
MmaiHepiB, (Stoll et al, 2019) nponoHye BpaxoByBaTu:

* pe3ynbTaTu MOLUYKY MarHiHrOBOro obnagHaHHs 3a JOMOMOroH MOLUYKOBOI CUCTEMWU ANsi
IHTepHeTy peyen shodan.io;

= cTaTUCTuKy IP-agpec By3niB, WO TPaHCMIOKTb OCTaHHINA 3HamgeHun 6nok, Wwo HagaeTbcd
ornagadvem 6nokis blockcypher.com;

= CTaTUCTUKY BUKOPUCTAHHA PIi3HMX PpErioHanbHUX BY3NiB ManHepamu, SKy ny6nikyloTb Ha
CBOIX canTax 2 MarHiHrosumx nynu — slushpool Ta btc.com.

LLlopgo nepLuoro nokasHuka, ockinbku shodan.io Hagae iHbopmadito Npo 3aHaATo Many KinbKicTb
npuctpoie (~ 1000), ue He € HagiHUM mxepernom iHcopmauii. [Jpyrnii NOKa3HUK TaKoX He Aae
OOCTOBIpHOi iH(popMaLii Yepe3 geueHTpanisoBaHU au3anH mepexi GiTkoiHa. Kpim Toro, aHanis
AaHux blockcypher nokasas, wo 6inbwe 70% IP-agpec HagxoaaThb i3 cepeepiB Amazon, Lo WeuAaLle
XapakTepuaye cepBepHy 4acTuHy cepsicy blockcypher, HixX peanbHun posnogin mawHepis. AHani3
iHpopmauii, wo nybnikyetbca Ha cTopiHkax Slushpool Ta btc.com, 6yB obpaHui asTopammn sk
HanbinbLl AOCTOBIpHMM, ane Ui cepBicuM NOBIAOMNATb NULIE NPO Yy3aranbHEHy CTaTUCTMKY MO
perioHax (Hanpuknag, «Kutam» Ta «[liBHiYyHa Awmepukar). B uimomy, xodya wmeTtog aHanisy
reorpadiyHoro po3noAiny ManHepis 4yepe3 AOCNIAXKEHHS CTAaTUCTUKU BUKOPUCTaHHS MamnHiHM-nynis
nokasaB CBOK e(EKTUBHICTb, € HEOBXIAHICTb y NoaanbLLOMy BAOCKOHANEHI METOOUKU.

MeTolo po60TU € MOLenioBaHHA BUKWUAIB AiOKCMAY BYrMELI0, WO CNPUYUMHSAETLCS MarHIHIOM
biTKoiHa 3 ypaxyBaHHAM perioHanbHOro po3noAiny MawHepiB Ta [mKepen enekTpoeHeprii, Lo
BMKOPUCTOBYETbCA ANns BUA0OYTKy GiTkoiHa. Ans il gocarHeHHs B po6oTi Byno noctaBneHi HacTymHi
3aBaaHHA: 1) chopmyBaHHA OBGrpPYHTOBAHOrO CMWCKY MaWHIHM-MyniB; 2) YTOYHEHHs1 reorpadivyHoro
posnoainy manHepis; 3) ouiHka pO3MNoAiny MawmHIHFOBUX MOTYXHOCTEW MO perioHax; 4) BU3HaYeHHS
nokasHuKiB 3abpyaHEeHHS MOBITPS NPY enekTporeHepawii No perioHax.

OCHOBHI pe3ynbTaTn JOCHNiAKEeHHS.

Modenb Ha ocHosi eeoepaghiuHo20 po3nodiny maliHepie. 3anpONOHOBaHWUN MigXia I'PYHTYETbCA
Ha aHanisi posnoginy Tpadiky B IHTepHeTi Ha CTopiHKax Bxogy OO0 0CoBUCTMX KabiHeTiB MaWHiHr-
nynis. MpunyckaeTbes, WO ManHepn 3 Pi3HWX PerioHiB BUKOPUCTOBYIOTb Li CTOPiHKM Ans Toro, o6
YBITW 4O CBOrO akayHTa OAHAKOBO B Pi3HWMX MiCLSX MO BCbOMY CBIiTy Ta LLO CUCTEMU BUMIPIOBaHHA
Tpadiky B IHTEpHETI BU3Ha4aloTb pearbHe MiCLENnonoXeHHs Tux, XTo BukopuctoBye VPN, npokci-
cepBepu Ta iHLWLI IHCTPYMEHTU, SKi AO3BONSOTL NPUXOBYBATK Ta NigpobnaT MicLue3HaXOoKEHHS.

Ons oTpumaHHs perioHanbHOro po3nodiny marnHepis OynyM BMKOPUCTaHI KOHCEHCYC-OLiHKM
TPbOX Pi3HMX CepBiciB BUMIpOBaHHS iHTepHeT-Tpadiky: SimilarWeb?, Alexa3, SemRush*. HacTynHi
cTopiHku O6yno npoaHanisoBaHo (Tabn. 3).

Tabnuuys 3
Be6-cTOpiHKM MaWHiHr-nynis, Wo 6yno BKNO4YEHO A0 po3rnsagy
n 3 . YacTka y rmobanbHOMy XeLLpenTi
O3HaYeHHs Beb-cTopiHka
CTaHOM Ha BepeceHb 2019

[btc] pool.btc.com 19.43%
[ant] antpool.com 12.47%
[f2p] f2pool.com 11.81%
[poo] poolin.com 9.82%
[slu] slushpool.com 9.36%
[top] btc.top 7.77%
[via] pool.viabtc.com 7.61%
[clu] bitclubpool.com 1.74%
Bcboro 80.01%

[xeperno: btc.com®

2
3
4

https://www.similarweb.com
https://www.alexa.com/siteinfo
https://www.semrush.com

S hitps:/btc.com/stats/pool
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B pesynbTati aHanisy geski 3 Ton-10 nynis 6ynu BuknioyeHi, a came, BitFury yepes Te, wWwo ue
npuBaTHUI MalHiHT, TOMy Tpadik BEO-CTOPiIHKM He € penpe3eHTaTMBHUM Ta Huobi yepe3 maneHbkui
Tpadik CTOPiHKM BiAHOCHO iHWMX Ton-10. Mynu, wo 6yno po3rnsHyTo AeTanbHille, pa3om cknaganu
80% rnobanbHoro xewpenTy y BepecHi 2019 p. Y 1abn. 4 HaBeAeHO Npvknaz BUXiAHUX AaHWX Ons
slushpool.com.

Tabnuus 4
Anani3 Tpadiky ans slushpool.com, 9.36%

PerioH 3a paHumu Similarweb 3a paHnmu Semrush Kouce:?r/;:o-z:)l(uxa no
C&S America 7.91% 8.76% 10.45%
China 0.37% 0.20%
EU 17.56% 14.92% 20.74%
Eurasia 8.92% 4.83%
Europe 3.54% 8.72% 7.27%
North America 4.48% 3.17% 4.95%
Middle East 4.67% 2.23% 4.58%
Russia 11.65% 11.52% 14.64%
Southeast Asia 0.36% 0.19%
u.S. 19.51% 31.70% 31.23%
other OECD 1.07% 0.58%
South Africa 0.66% 0.36%

[xepena: Semrush®, Similarweb’, enacHi pospaxyHku

Ons pesknx ManHiHr-nynis, no skux Gyna goaaTtkoBa iHopmallisi, NPOBOANUIIOCH KOpEryBaHHS
OLIHOK, OTPUMaHUX 3anpornoHOBaHUM Criocobom 3a TpadikoM, Ha OCHOBI AaHuX, Lo NybnikyTbes
nynom. Tak slushpool ny6nikye iHopmaLito 40 SKUX perioHanbHUX CepBEPIB MIAKIOYEH Ti UM iHLWI
knieHTn. Kpim Upboro, AeskMM ManHepaM HeJoCTymnHa iX KpaiHa yn perioH cepef MHOXWHU cepBepiB
KOMNaHii, TOX iM JOBOAWUTBLCSA BUPILLYBAaTU, A0 AKOro 3 Hanbnwk4mx LEeHTpiB npuegHaTucs. (Stoll et
al, 2019) HaBoAUTL arperoBaHy CTaTUCTUKY 3i CTOpiHKM Slushpool® no YoTupbox MakpoperioHax: CN
(Kutan), EU (€spona), US/CA (CWLA Tta Kawaga), JP/SG (Anonia ta CwuHranyp). 3pobusin
NpuNyLWEeHHS WoA0 po3nodiny OTpUMaHUX paHille perioHiB N0 MakpoperioHax, MoXHa 3pobuTtu Kpoc-
nepesipKy Ta ckoperyBaTu AiaHi no perioHax (tabn. 5).

Tabnuus 5
Kpoc-nepegBipka pe3ynbTaTiB reorpacivuHoOro po3noginy mamHepie, OTpUMaHUX 3a Pi3HUMU
MeToauKamm

PerioH YacTka (3a Tpadpikom) CkopuroBaHa 4YacTka

LI. i M. Amepuka 10.45% 12.73%

Kutan 0.20% 0.10%

eC 20.74% 16.65%

€Bpasis 4.83% 3.12%

€spona 7.27% 5.84%

MisH. Amepuika 4.95% 6.03%

CepepgHini Cxia 4.58% 3.67%

Pocis 14.64% 11.75%

M.-Cx. Asisi 0.19% 0.45%

CWA 31.23% 38.04%

OECP 0.58% 1.33%

NAP 0.36% 0.29%

Ixepena: Semrush, Similarweb, International Energy Agency, enacHi pospaxyHKu

5 www.semrush.com
7 www.similarweb.com
8 slushpool.com/stats/?c=btc
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3 ypaxyBaHHSIM CkopuroBaHux AaHux ans btc.com Ta slushpool, pe3ynbTytoua cratucTmka
BUMMSAAE TakKuM YMHOM (Tabn. 6).

Tabnuus 6
Pe3ynbTylouun po3noain ManHiHroBMX NOTY>XKHOCTEN NO perioHax

PerioH / nyn [btc] [ant] [f2p] [poo] [slu] [top] [via] [clu] Bcboro
Adpuka 0.0% 0.0% 0.0% 0.0% 0.0% 8.0% 0.0% 0.0% 0.8%
Bpasunis 2.2% 0.0% 0.0% 0.0% 0.0% 1.1% 3.2% 0.0% 0.9%
L. i N. Amepuka 3.8% 7.8% 1.3% 0.0% 12.7% 2.8% 2.2% 0.0% 4.3%
Kuran 14.9% | 17.7% | 31.8% | 22.2% 0.1% 35.6% 7.9% 0.0% 18.0%
€eC 5.6% 11.8% 5.7% 2.5% 16.7% 19.1% 13.4% | 51.6% 10.5%
€Bpasis (iHwi) 0.0% 3.2% 1.6% 0.0% 3.1% 5.2% 0.0% 0.0% 1.6%
€Bpona (iHwwi) 7.9% 8.9% 6.6% 6.0% 5.8% 0.0% 9.2% 4.2% 6.7%
IHain 0.0% 0.0% 0.0% 0.0% 0.0% 2.4% 0.0% 0.0% 0.2%
AnoHin 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.2% 0.1%
CepepHin Cxig 23.1% 6.3% 2.1% 22.1% 3.7% 2.1% 7.1% 0.0% 10.9%
MiBH. AMepuka 0.0% 0.0% 0.0% 0.0% 6.0% 0.9% 0.0% 0.0% 0.8%
OECP (iHwi) 0.0% 0.0% 1.4% 0.0% 1.3% 0.0% 0.0% 2.8% 0.4%
Pocis 40.7% | 27.3% | 28.9% | 18.1% | 11.8% 15.2% 29.5% 6.7% 26.4%
NAP 0.0% 0.0% 0.0% 0.0% 0.3% 0.0% 0.0% 10.3% 0.3%
.-Cx. Azis 0.0% 1.5% 4.0% 20.4% 0.4% 1.9% 7.0% 17.7% 4.6%
CLIA 1.9% 15.5% | 16.5% 8.7% 38.0% 5.8% 20.6% 1.5% 13.4%

Lxepeno: enacHi pospaxyHKku

OTpuMaHi CTaTUCTUYHI AaHi Npo reorpadiyHuii po3nofin marviHepiB Oyno BMKOpUCTaHO Ans
BM3HAYEHHA CepedHbOro MOKa3HMKY 3abpyaHEHHs MNOBITPs Npu enekTporeHepauii (tabn. 7) 3
3actocyBaHHAM Tabnuui 3 Jogatky A go «IEA World Energy Outlook 2017» (International Energy
Agency, 2017).

Tabnuus 7
Moka3HuKM 3a6pyaAHEHHA NOBITPS NpU enekTporeHepadii No perioHax
KoediuieHT
PerioH 3a6py$|:rms|, Kr Fr!eprocnomrBaHHﬂ . Buknamu CO, Ha piK, Kr
* MamHiHrom, KBt*rog Ha pik
CO;/ kBt*rog
Adpuka 0.625 616648925 385405578
Bpasunis 0.157 749448315 117663385
L. i N. Amepuka 0.245 3377047232 827376572
Kutan 0.55 * 14209298675 7815114271
€eC 0.351 8318688257 2919859578
€Bpasis (iHwi) 0.727 1255237418 912557603
€Bpona (iHwwi) 0.361 5268628795 1901974995
IHAis 0.77 187123877 144085385
AnoHis 0.536 88999557 47703763
CepepHin Cxig 0.67 8620282467 5775589253
MiBH. AMepuka 0.42 625946053 262897342
OECP (iHwi) 0.417 336254977 140218325
Pocis 0.75 20860389905 15645292429
NAP 0.99 204038381 201997997
MN.-Cx. A3ia 0.6 3643652487 2186191492
CLIA 0.458 10568333847 4840296902
78.93 TBT*rop Ha pik 44.12 MinbNOHIB TOH Ha pik

* 3HayeHHst anst Kutato 6yno ckopuMroBaHo B CTOPOHY 3MEHLLEHHS Yepe3 BENUKY YacTKy rifApoeHeprii, o BUKOPUCTOBYETLCS Afls
MaliHiHry B npoBiHLii CuuyaHb (Stoll et al, 2019).

Lhxepeno: enacHi pospaxyHKku
BucHoBkuM Ta auckycif. 3rigHo i3 3anponoHOBaHMM METOAO0M OLiHKM reorpadiyHoro posnoginy

MaiHepiB no Tpadiky Be6-CTOPIHOK MalHIHIOBMX MyMiB, 3 ypaxyBaHHSIM OLLHKWA PiYHOrO CMOXMBAHHS
enekTpoeHeprii Ha piBHi 78.93 TBT*rog Ha pik, BuKMOW [iokcmay Byrneuio cknagawotb 44.12
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MiNbWOHIB TOHH Ha pik, Wo cknagae 0.13% 3aranbHux BukuAais y cBiTi (British Petroleum, 2018), wo
3HAYHO HWKYE OLiHKM 38 BEPXHLOK MEXEH.

HeponikoM 3anponoHoBaHOro nigxody € Te, WO BiH 3aBWLLyE 4acTKy PerioHiB 3 GinbLuoto
KOHUEHTpaujielo MavHepiB MeHWworo macwtaby (ski reHepytoTb Oinblwe Tpadiky Beb-canTis
MaWHiHrOBUX NyIiB) Ta HEAOOLHIOE YACTKy PErioHiB, e NepeBaxae MalHiHr y Ginbwmnx maclwtabax.

OTpuMaHHA faHux Npo reorpadivyHnin po3nogin marHepis 6e3nocepefHbo Bif, MavHiHr-Nynis
Bupiwwmno 6 ue nutaHHA. Hapasi poboTa B LibOMYy HanpsiMKy TpUBae.

OTpumaHi B pobOTi OUHKM CMOXMBaHHA €nekTpoeHeprii Ta BUKMAIB AdiokcuAdy Byrnewo
npmbnunsHo B ABa pasun BULLi, HXX pe3ynbTaTy ouiHku (Stoll et al, 2019), L0 4acTKOBO MOSCHIOETLCSA
iCTOTHUM 30iNbLUEHHAM XeLpenTy Mepexi OiTKOIH 3 MOMeHTy ny6nikauii iXHbOro AOCHimXeHHS
(6inbLu HixX B ABa pa3u 3 ciyHA 2019 go BepecHs 2019).

Posrnspgatoumn koediuieHT 3abpyaHEeHHS BHACMIAOK reHepalii eneKTpoeHeprii cnig 3a3HaunTi,
LLIO BEMUWKI MarHepn 3HaxoanaTbCs Y NOCTIMHMX MOLIyKax AeLleBoi enekTpoeHeprii No BCbOMY CBIiTOBI.
Takoto enekTpoeHeprieto, Sk NPaBuno, € HaANULLIKOBA MAPOEHEpris, WO BUHUKAE Y AESKUX perioHax
CBiTY nig 4Yac noseHen. Llen cakT mMoxe o3HavyaTV MEHLWMIN cepedHin koedilieHT 3abpyAHeHHs
aTmMocdepn BHacnigoK reHepawii enekTpoeHeprii AN MawnHiHry Ta, BiANOBIAHO, MEHLUY KinbKiCTb
BMKMAIB Byrnekucnoro rady. Ane 3 iHworo 6oky, Ao Habuparwumx NonynspHiCTb cepen mMawHepis
perioHiB Hanexartb KpaiHuW 3 nepeBa)kat4um BMPOOHMLUTBOM €neKTpOeHeprii 3 BMKOMHOro nanvea,
Taki sk KasaxctaH Ta IpaH.

MpobnemMy 36inbLUEHHsT CNOXMBaHHS eNEKTPOEHeprii Mepexeto GiTkoiHa Ta iHLLWX KpunToBanoT
i BiAMNOBIOHWM BNNMB Ha OOBKINMS cnig obroBoproBaTW 3 3aKkoHOA4ABLUAMM, y4acHUKamu ranysi ta
LUMPOKOK rpomMaacbkicTio. HaBkono uiei Temyu 6araTto MOMUNKOBUX CyaXeHb Ta cnekynauin. o6
3pO0OMTN MOXIMBMM MacoBe MPUAHATTS KpunToBamoTW, 3 GoKy ramnysi MoxHa O4ikyBaTW 3axoOAiB
LLIOAO CTanoro maclTabyBaHHSA Mepexi.
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MODERN CRYPTOGRAPHIC TOOLS FOR DOING BUSINESS

Not much time has passed since the advent of the first Bitcoin cryptocurrency in 2009. It was the starting
point for the development of blockchain technologies. In just one decade there occurred global rethinking of this
significant technology for the economy. After a long stage of testing the mentioned technology reliability, it started
to be tested in various fields of industry, logistics, e-commerce and business management. Cryptographic
technology is a special case of using a decentralized data registry and a mechanism of decision making and
coordination without human factor participation. Thanks to this range of properties, cryptographic technologies
began to expand the field of their application, diversify functions and standards, and to improve their
characteristics and qualities. Directly for business, it has truly become a technology of the future. Optimization
and automation of business administration and management, logistics, expansion of methods of attracting
investments — all this started to be subjected to cryptographic systems control. Cryptographic technologies cause
more and more changes in the work of the financial sector that leads to finding new solutions in the field of state
regulation of business processes. The article considers the use of such systems in business problems solving.
Descriptions of the examples of the world experience in using cryptographic systems for optimization processes
are given. The main types of tokens are compared, their operation and functions are described. The arguments
for the most effective further expansion of the scope of using tokens are brought forward. The developed
algorithm for the implementation of cryptographic technologies in business using the example of a blockchain
platform is described.

Keywords: cryptocurrency, blockchain, business processes, finance.
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CYYACHI KPUNTOIPA®IYHI IHCTPYMEHTU ANA BEAEHHA BIBHECY

Mponwno He Tak GaraTto 4acy 3 BUHUKHEHHS nepLuoi kpuntoBanoTu bBitkoiH B 2009 p. Lle crano
BiANPaBHOK TOYKOI PO3BUTKY OnokyeriH TexHonorin. Bcboro 3a ogHe AecATunitTa Bigbynoca rnobanbHe
NepeoCMUCIIEHHST UMX 3HaYyLUMX Ansi eKOHOMiku TexHonorin. [licnsa TpuBanoro etany nepeBipkv HagiHOCTI
KpunTorpadiyHoi TexHonorii, ii noyanu TecTyBaTM B caMux Ppi3HWX obnacTsix BMPOOHMLTBA, FOFCTUKM,
€IeKTPOHHOI KoMepLii Ta ynpaBniHHs GidHecom. TexHonoris siBNsie CO60K OKpPeEMWI BUMNALOK BUKOPUCTAHHSA
[eLeHTpanizoBaHoOro PeecTpy AaHWX i MexaHi3aMy MPUAHATTS | y3rodKeHHs pilleHb 6e3 BTpyYaHHs MIOACHKOro
dakTopy. 3aBAsKM TaKOMy CNEKTPY MOXNMBOCTEW CTano po3LUMPOBaTUCA NOSe 3acTOCYBaHHS KpUNTorpadiyHmnx
TeXHONorin, novanuca AmBepcudikauia YHKUT | cTaHgapTiB, MOKPalleHHA X BNacTUBOCTEW i  SKOCTI.
BesnocepeaHbo ans BefeHHs GisHecy uUe cTano AiCHO TexHomoriel ManbyTHboro AHsA. OnTumisauis i
aBTOMaTM3aLis Gi3HeC afMiHICTPYBaHHS Ta yNpaBriHHSA, MOMCTUKU, PO3LLUMPEHHS METOAIB 3anyYeHHs! iHBECTULIN —
BCE Lie noyarno nepexoauTy Mig KOHTponb kpuntorpadivyHux cucteMm. KpunrtorpadiyHi TexHomorii BHOCATb BCe
GinbLie 3miH y poboTy (hiHaHCOBOro CeKTopy, LU0 NMPU3BOAUTL A0 HEOOXIAHOCTI MOLYKY HOBUX pilleHb Yy cdepi
OEepXaBHOro perynioBaHHs GisHec-npoueciB. Y cTaTTi po3rnsgaeTbCsl BUKOPUCTaHHSA MOAIGHMX TexHomnorin Ta
cucteM AnA  BupilweHHA GisHec-npobnem. HaBegeHo onuc npuvknagiB CBITOBOrO [AOCBidYy BUKOPUCTaHHSA
KpunTorpadivyHnx cuctem Ans npouecis onTumisadii. NopiBHIOITECA OCHOBHI TUMW TOKEHIB, ONUCYETbCA 1X Ais Ta
yHKLUii. BucyBatoTbCs aprymeHTV Ans Hanbinbll edekTMBHOTO NoAanbLUIOro PO3LUMPEHHST cdepy onepauin i3
TokeHamu. [MpeactaBneHo po3pobreHWi aBTOPOM anropuTM BNPOBaAXEHHS KpunTorpadivyHMx TeXHOMorin y
Gi3Heci Ha Npuknaai 6rnokyenH NnaTopmu.

Knroyvosi cnoBa: kpuntoBantoTa, brokyeinH, 6isHec-npouecu, diHaHcw.
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COBPEMEHHbIE KPUMTOTrPA®UYECKUE MHCTPYMEHTbI ANA BEAEHUA
BU3HECA

MpoLwno He Tak MHOTO BPEMEHW C BO3HUKHOBEHWS NepBoW KpuntoBantoTbl butkonH B 2009 r. 31o cTtano
OTNPaBHOW TOYKON pPa3BUTUA OrokveriH TexHonorwii. Bcero 3a ogHo AecsituneTve npousowrno rrnobansHoe
NepeocMbICIeHe 3TOW 3HAYMMOW AnA SKOHOMUKM TexHonoruu. [locne AnuTenbHOrO 3Tana MpoBepKM
HaJeXHOCTV KpunTorpadun4yeckon TExXHOMOrMW, ee Hayvanu TecTMpoBaTb B CaMblX PasnUyHbIX obnacTsx
NpOU3BOACTBA, MOrMCTUKW, 3NEKTPOHHOW KOMMEpUMWM W yrnpaBneHus GuaHecom. TexHomorus npepcraBnsieT
coboW YacTHbI cryvan MCMOMb30BaHUA AELEeHTPanvM30BaHHOrO peecTpa AaHHbIX U MeXaHu3Ma MpUHATUS 1
cornacoBaHvsl pelleHun 6e3 yyactus yenoseyeckoro aktopa. bnarogaps Takomy CnekTpy BO3MOXHOCTEW
Hayano paclupsATLCA Mnone MpUMEHeHVs KpuntTorpaduyecknx TEeXHOMornn, ctanu AuBepcudulmMpoBaTbCcs
YHKUMM 1 CTaHAapThl, yNyylwaTbCa UX XapakTepUCTMKN U kadyecTBa. HenocpeacTBeHHO Anst BedeHns 6usHeca
OHW [EeVCTBUTENbHO CTanu TexHomormamu Oyaywero AHa. OnTumu3aums u  aBTomaTu3aumsi GuaHec
aAMVHUCTPVPOBaHNSA W yrpaBneHns, NOrUCTUKW, pacluMpeHne MeTOAOB MPUBMEYEHUS UHBECTULMIA — BCE 3TO
Hayano nepexoAuTb NOA KOHTPOMb kpunTorpaduyeckux cuctem. Kpuntorpadmyeckne TEXHOMOTMN BHOCHT BCe
6ornblue n3MeHeHW B paboTy pMHAHCOBOrO CeKTopa, YTO NPUBOAUT K HEOOXOAMMOCTU NOUCKa HOBbLIX PELLEHUI B
obnacTn rocyaapCTBEHHOro perynupoBaHusi GuaHec-npoueccoB. B ctatbe paccmatpuBaeTcs MCMofb3oBaHWe
NoJobHBIX CUCTEM M TEXHONMOrMWA AnsA pelueHuss busHec-3agad. [MpyMBOAATCA ONMCaHWSA NPUMEPOB MWPOBOTO
onbiTa WUCMONb30BaHWSA KpunTorpaduyecknx cUcTem Ans npoLeccoB onTumusaumn. CpaBHUBAIOTCH OCHOBHbIE
TUMbI TOKEHOB, ONMCbIBalOTCA X paboTa n dyHKuuK. MNprBOAATCA aprymMeHTbl B Nonb3y Hanbonee addekTneHOro
AanbHenwero pacwvpenus cdepbl paboTbl ¢ TokeHamu. [MpeactaBneH paspaboTaHHbI aBTOPOM anropuTm
BHeApPEeHUs KpunTorpadpryecknx TeEXHONOrMii B bruaHec Ha npumepe 6ok4eiH nnaTtgopmel.

KntouyeBble cnoBa: kpunTtosantoTta, 6rokyeinH, 6usHec-npoueccsl, MHaHCHI.

JEL Classification: C45, C81, E44, F20.

Introduction. We live in the world of dynamic changes in the field of innovations and
technologies that facilitate the introduction of revolutionary new financial instruments, ways of doing
business, of modernizing accounting and information sharing, as well as the rise of other positive
phenomena.

Cryptographic technologies have become a new driver for the development of business models
for a long time. More and more companies are investing their capital in improving logistics using
blockchain platforms, issuing ICOs for quick fundraising, diversifying risks and improving their
financial condition by investing in token assets. But, as before, the situation with the definitions and
concepts of cryptographic tools remains unsolved. Today, Bitcoin's capitalization is about 135 billion
dollars, which is slightly more than the budget of Ukraine amounting to 40 billion dollars (2019)
(Ministry of Finance of Ukraine, 2019). The total capitalization of the crypto-assets market becomes
more than $ 200 billion, and gradually begins to restore growth (CoinMarketCap, 2019).

The cryptographic technology market presents great advantages in doing business, which
provokes a great interest in research in this area of activity. At the given stage of cryptographic
innovations development there are several fundamental problems that impede the process of
innovation implementing. The most significant problems include the adjustment of legislative aspects
and adaptation to the traditional systems of doing business. But the biggest problem is a lack of
understanding of the fundamental differences and methods of using certain crypto assets.

Many scientists around the world have studied this topic of scientific work, including such as:’,
Ed. Tijan, S. Aksentijevic (Tijan et al., 2019), H. Hassani, Xu Huang, E. Silva (Hassani et al., 2018),
J. Agajo (Agajo et al., 2019), S.M. Avdoshin (Avdoshin & Savelyeva, 2006), I.P. Novikov (Novikov et
al., 2017), A.V. Babkin (Babkin et al., 2017).

The object-matter of this research is learning innovative methods of doing business using
cryptographic technologies.

The subject-matter of the research is functional features of existing crypto assets and their
practical application in doing business.
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The objective of the research is to develop an algorithm for implementing cryptographic
systems to optimize the business in Ukraine. In accordance with the subject and the specified above
objective of the study, we set the following tasks:

to consider the existing types of cryptocurrencies and tokens, systematizing them according to
the functional features;

to analyze the global experience of using crypto technologies in different business areas;

to create algorithm for implementation crypto technologies in doing business on the example of
the blockchain platform.

The methodological grounds of the study are the historical and systematic approaches, general
finance theory fundamental provisions, sustainable development concept, as well as the applied
research methods: comparative, system-structured analysis, statistical and factor analysis.

Results of the research. Almost 10 years have passed since the release of the first protocol of
a blockchain and the first world decentralized cryptocurrency. Bitcoin is the first such an equivalent
as well as the first ever popular prototype of cryptocurrencies. Cryptocurrencies have a number of
advantages in electronic accounts, such as the speed of transactions and the endless process of
splitting a whole unit of currency. With this function, we can realize the absolute equivalent between
any values, both infinitesimal and large. Over time, new unique types of currencies emerged. Some
have historically begun to be used in tight closed systems and functioned as specific cryptographic
assets that are classified according to their scope.

The classification of crypto-assets has very extensive systems (fig. 1.). In terms of market
capital ratings, BTC, XRP and BCH dominate payment / value storage, whereas platform tokens
such as ETH and EOS are dominated by smart contracts and decentralized applications (DApp). Of
the 200 most popular crypto assets by market maximum, security assets account for about half. The
growing number of token assets and securities remains very small (only 3%) (Crypto Compare,

2018).
/ CC Archetypes \\
| Non-fungibles | | Fungibles |

Personal Non-personal | | Utility | | Payment | Asset-security

/ \A |
. Collectibles Tokenised Share-like
Identity | Platform | | Non-platform | Securities tokens

- Membership / \ A
Reputation | General | Defined | Collateralised

tokens

Fig. 1. Classification of cryptocurrency assets by archetypes
Source: (Crypto Compare, 2018)

Although utility tokens exhibit less market capitalization than payment-based crypto-assets,
they are much larger and have a wide range of uses. Most utility tokens are platform-based and
designed for a specific network. Most higher-end non-platform utility tokens use Ethereum (ETH) as
their smart contract platform (Avdoshin & Savelyeva, 2006).

The classification given is quite extensive and detailed. In general, the main three branches of
tokens can be distinguished. The first — «Cryptocurrencies» — characterizes the crypto-asset used for
the measure of value and payment, compared to the function of electronic currencies. Examples of
the first type are Bitcoin (BTC), Litecoin (LTC), Dash (DASH). The second is « Cryptocommodities»,
which are used to access digital resources, such as cloud storage. Examples of the second type are:
Golem (GNT) for CPU Power, Storj (STORJ) for Cloud Storage, Ethereum (ETH) for Smart
Contracts. And last, «Cryptotokens», which describes the digital equivalent of specific products,
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services, or resources on specific platforms. examples of the third type: Gnosis (GNO) for Prediction
Markets, Digix (DGX) for Gold-backed token.

About 54% of crypto-assets are centralized systems. About 30% is decentralized, and other
systems combine mixed principles. Most of the centralized systems are financial cryptographic
assets (Crypto Compare, 2018).

In terms of industry classification, financial and insurance crypto-assets dominate the crypto-
asset ecosystem. The ONS (Object Name Service) industry standard classification was applied to up
to 75% of cryptocurrencies when taxed. The rest were categorized as “Blockchain application
specific”. The vast majority of cryptocurrencies were financial and insurance related (40% of the
total). About 23% of financial service providers operate on Blockchain platforms (fig. 2.).
Cryptocurrencies in the financial and insurance sectors tend to have higher market capitalization
than other industry classifications (Deloitte, 2018).

Food _— 3
Public Sector ——
Life Sciences (induding Biotech, Medical Devices, and... mmm g
Automotive —
Oil & Gas ——— 7
Other — 10
Health Care —— ] ]
Consumer Products & Manufacturing ————— 4
Technology/Media/Telecommunications Peeeeee—— 18
Financial Services i 23
0 5 10 15 20 25

Fig. 2. Applications of the blockchain protocol
Source: (Deloitte’, 2018)

According to the FINMA guidelines, at least 54.8% of publicly placed crypto assets are
considered securities (Crypto Compare, 2018). Most crypto assets are centralized in one form or
another; this trend is driven by the increasing centralization of non-platform tokens that are focused
on serving a particular network. Cryptographic payments show a much lower concentration of
property levels than utility tokens and security tokens. Tokens for the prediction and trading markets
represent the most concentrated use cases of utility tokens. Crypto-assets using decentralized
network servers (DASH, NEM) show a significant difference in the distribution of property compared
to other crypto-assets.

According to the data structure, just under half of all cryptocurrencies in the study were created
using the ERC-20 protocol built on the Ethereum platform. Approximately 9% of all tokens were
based on non-Ethereum blockchains.

Especially here such countries as Ukraine, Poland, as well as the Baltic countries, Belarus
stand out. In particular, Ukraine is among the top three countries in the number of IT specialists, and
has long taken its place in the global division of labor in this innovative sphere. Many even prophesy
her world leadership in this area in the near future (Kim, 2018).

Ukraine is in the TOP-10 countries in the number of Bitcoin users (Ukraine Digital News, 2018).
In Ukraine, its activity is the largest in the CIS, the bitcoin agency Kuna (Kuna Fintech Limited, 2018),
one of the projects of which is the cryptocurrency exchange. Large development and research
companies, such as the Distributed Lab (Distributed Lab, 2019), also operate here.

The use of decentralized technologies is planned and partially implemented already at the state
level: e-Auction 3.0, e-Vox (e-Vox, 2019), E-Ukraine (E-Ukraine, 2019). The -cryptocurrency
community in Ukraine is also very developed. Also, there are several examples of world experience
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in using cryptographic systems for optimization processes. Examples include projects such as: GEO
Protocol (GEO Protocol, 2019), Remme (Remme, 2019), Hacken (Hacken, 2019) and others.

For the development of the entire economy, it is necessary that more companies of both large
concerns and small companies introduce this technology. Having studied the world experience and
systematized it to simplify the process and reduce the implementation time, we offer a step-by-step
description of this procedure. We propose an algorithm based on the analysis of the following works
by scientists such as: Ed. Tijan and S. Aksentijevic’ (Tijan et al., 2019), H. Hassani, Xu Huang, E.
Silva (Hassani et al., 2018), J. Agajo (Agajo et al., 2019). To implement cryptographic technologies in
business processes, the following work algorithm is proposed:

a) Set a goal. The first step is to achieve your core business goal. If you know why you really
need a blockchain, you are more likely to succeed in finding a solution.

b) Think about the benefits. In other words, try to answer the following question: what would |
benefit from this? It makes no sense to include blockchain in your business if you cannot determine
the benefits of this move.

c) Create a structure. The main decisions you need here are: consensus rules, data privacy for
book users, a set of algorithms to run.

d) Development of a roadmap. Make sure it contains the following items:

Description of Minimum Viable Product (MVP).

Full Feature Product Description (FFP).

Characteristics of the platform. Here you can specify the platform used to create the MVP.
Product design and prototyping.

Possible / actual review of issues.

Make a list of the problems you encountered while developing a full-fledged product.

e) Choose a platform to integrate blockchain technology into your business.

f) Implement the concept.

g) Add use cases. Think about the possible ways to use blockchain in your business. This will
help you better understand the main pros and cons of your concept.

Conclusions. Having conducted the research, the following conclusions have been made:

- Certainly, the field of cryptographic technologies is one of the most promising and has great
prospects in using.

- The main reason for the various approaches to crypto assets classification is their special
properties and features of their functionality.

- There are many types of cryptographic assets that make it possible to use these technologies
in various fields of business activity.

- It's very important for a business to implement technology as quickly as possible in order to
earn extra profits.

- The topic is very extensive and requires further expansion and in-depth study.
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BMJIUB IHCTUTYTY KOHTPOIO HA BANNOBUW BHYTPILUHIW NPOAYKT KPATHU

B cTaTTi gocnimKyeTbCs BNNMB AiSNbHOCTI IHCTUTYTY KOHTPOSIO Ha CTaH BanoBOro BHYTPILWHLOrO NPOAYKTY
KpaiHu LWNSXOM NOCNIJOBHOrO aHanidy. Ha novyaTtkoBoMy eTani po3rnsHyTo AgndepeHuiauiio areHTiB AepXXaBHOro
(hiHaHCOBOro KOHTPOM Ta OOrpyHTOBaHa [JOUNbHICTL aHanidy came cyb’ekTiB AepxaBHOro ciHaHCOBOro
KOHTPOI0, B MOPIBHSIHHI 3 KBasicyb'ekTamn. BusHaueHo, Lo Ao cyb’ekTiB KOHTPOMIO BIAHOCATLCS ABI iIHCTUTYLI, a
came PaxyHkoBa nanata YkpaiHv Ta [lepxaBHa ayautopcbka cnyxba Ykpainn. [Ans posrnagy 6ynun BukopucTaHi
odpilinHi 3BiTK [epxaBHOi ayanTopcbKoi Crnyxbu, siki MaoTe NyGnivyHWI xapakTep Ta BigobpaxatoTe pe3ynbTati
LisiNbHOCTI JaHOoi CTPYKTYpU MPOTSIroM TpuBarnoro nepiogy Yacy. 3agns LOCSArHeHHs nocTaBrieHoi MeTu 6yno
BCTaAHOBIIEHO HEOOXIAHICTb BUSIBUTW HasBHICTb abo BiACYTHICTb 3B'A3Ky MK NMPUBEAEHVUMW MOKa3HUKaMM LUIISXOM
KopensuinHoro aHanisy. [ins nepesipkn Mogeni Ha MOXIMBICTb BUKOPUCTaHHs, ByB po3paxoBaHuin KoedilieHT
getepMmiHauii R?, skuii nokasye, HacKinbku AaHi hakTopy OnuCyloTb MoAeflb Ta KU BIACOTOK 3aiMaloTb
HeBpaxoBaHi daktopu. [Ina ouiHkM agekBaTHOCTI A4oChiAXyBaHOI Modeni OyB NpoBeAeHU aHarni3 3a JonoMorow
kputepito Piwepa. 3HauMmicTb npuBedeHWx napameTpiB Oyna ouiHeHa 3a pgonomoroto t-kputepito. [Mo
pe3ynbTaTaM NepEBIPKN AaHWX MOKa3HWKIB, BU3HAYEHO, WO AaHa MoAdernb € afeKBaTHOK eKCrepvMEHTanbHUM
OaHUM Ta MOXe BMKOPWCTOBYBaTUCHA ANS MOAANbLUOro aHamisy. [nsa ouiHku skocTi mogeni 6yB po3paxoBaHuii
KoediuieHT enactuyHocTi E,. Ha ocHOBIi npoBegeHoOro AOOCMigAXeHHS BUSBAEHUMA MO3UTUBHWUA  BMNYB
pes3ynbTaTUBHOCTI QiANbHOCTI areHTiB KOHTPONIO, B YaCTUHI BiALKOAOBaHMX BUTPAT, HA €KOHOMIYHWUIA CTaH KpaiHu
yepes PiCT BanoBOro BHYTPILHLOrO NPOAYKTY Ta OGrpyHTOBaHa HEOOXiAHICTb MOCWUMEHHSI pe3ynbTaTUBHOCTI iX
OiANbHOCTI, WO MaTUMe NO3UTUBHUIN edPeKT Ha EKOHOMIYHY CUTYyaLito.

KntoyoBi cnoBa: iHCTUTYT KOHTPOMIO, CYy0’EKTU IHCTUTYTY KOHTPOIO, 30BHILLHI Ta BHYTPILWHIN AepXaBHWIA
hiHaHCOBMI KOHTPOMb, BANIOBUI BHYTPILLHIA MPOAYKT.

JEL Classification: H00, H10, H11.
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THE INFLUENCE OF THE INSTITUTE OF CONTROL ON THE GROSS DOMESTIC
PRODUCT OF THE COUNTRY

The article examines the influence of the activity of the control institute on the state of the gross domestic
product of the country through a consistent analysis. Initially, the differentiation of public financial control agents is
considered and the feasibility of analyzing the entities of public financial control in comparison with guasi-entities
is substantiated. It is determined that two entities, namely the Accounting Chamber of Ukraine and the State Audit
Office of Ukraine, are subject to control. Official reports of the State Audit Service, which are public and reflect the
results of the activity of this structure over a long period of time, were used for consideration. In order to achieve
this goal, it was established that there is a need to identify the presence or absence of correlation between the
given indicators by means of correlation analysis. To test the model for usability, a determination factor of R? was
calculated, which shows how much these factors describe the model and what percentage is described by the
unaccounted factors. In order to assess the adequacy of the studied model. Fisher's analysis was performed. The
significance of the parameters was estimated using the t-test. According to the results of verification of these
indicators, it was determined that the model is adequate to experimental data and can be used for further
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analysis. To evaluate the quality of the model, the coefficient of elasticity E, was calculated. On the basis of the
conducted research the positive effect of the activity of the control agents, in part of the reimbursed expenses, on
the economic state of the country due to the growth of the gross domestic product is revealed and the necessity
of enhancing the efficiency of their activity is substantiated, that will have a positive effect on the economic
situation.

Keywords: institute of control, subjects of the institute of control, external and internal state financial
control, gross domestic product.

JEL Classification: H00, H10, H11.
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BINMUAHUE NUHCTUTYTA KOHTPONSA HA BAJNIOBbIA BHYTPEHHUMA MPOAYKT
CTPAHbDI

B ctaTtbe vccnenyeTcsa BNMsiHWE AeATENbHOCTUM UHCTUTYTa KOHTPOMSA Ha COCTOSIHWE BanoBOrO BHYTPEHHEro
npoAykTa CTpaHbl NyTeM nocrnefoBaTenbHOro aHanusa. Ha HavanbHoM atane paccmoTpeHa avddepeHumaums
areHToB roCyJapCTBEHHOro (PUHAHCOBOrO KOHTPOMsA W ObOoCHOBaHa Lienecoobpa3HoCTb aHanusa WMEHHO
CyObEKTOB roCcyAapCTBEHHOrO (PMHAHCOBOrO KOHTPONS, NO CPaBHEHWIO C kBasucybbekTamn. OnpegeneHo, 4To K
cybbeKkTam KOHTPOMsA OTHOCATCA ABa MHCTUTYTa, a uMeHHo CuyeTHasd nanarta YkpauHbl u [ocyaapcTBeHHas
ayautopckass cnyxba YkpauHbl. [Ana  paccMmoTpeHust ObinM Mcnonb3oBaHbl - ouuManbHble  OTYeThbl
[ocynapCTBeHHON ayauTopckon CcryxObl, uMmelowme nybnvyHbIN Xapaktep W oTpaxalolme pesynbTaThbl
AEATENbHOCTM AaHHOW CTPYKTYPbl Ha MPOTSXKEHWU ANUTENbHOrO nepuopga BpemeHwn. [ns  JocTwkeHus
nocTaeneHHou uenu 6bina ycTaHoBneHa HeobxoAMMOCTb BbISBUTb Hanmuyne W OTCYTCTBME CBA3WM MEXAY
nokasaTensmMu nyTeM KOpPensaLMoHHOro aHanuaa. [Jns npoBepkn Moaeny Ha BO3MOXHOCTb UCMOMNb30BaHUs, Obin
paccumTaH KoadduUUMEHT aeTepMmuHaummn R?, KOTOPbIA MOKa3blBAET, HACKOMLKO AaHHbIE (haKTOPbl OMUCHIBAKOT
MOZErNb U KakoW MPOLIEHT 3aHMMatoT HeydTeHHble dakTopbl. [N oueHKn agekBaTHOCTU UCCnenyemMon Moaenmv
661N NpoBeAEeH aHanM3 ¢ NOMOLLIO kpuTepust Puiiepa. 3HaYMMOCTb NPMBEAEHHBIX NapaMeTpoB Obina oLeHeHa ¢
nomoubio t-kputepus. Mo pesynbTatam NPOBEPKW AaHHbLIX MOKasaTenewn, onpefeneHo, YTo AaHHas Moaernb
ABMAETCS afeKBaTHOW 3KCMEPUMEHTasIbHbIM AaHHBIM Y MOXET UCMOMNb30BaTbCA AN AanbHenwero aHanusa. Ans
OLleHKM KavecTBa Mogenu 6bin paccumtaH KoadpdpuumeHT anactuyHocTM E,. Ha ocHoBe nposegeHHOro
MCCNEeA0BaHNA BbISIBNEHO MOMOXUTENbHOE BMWSHUE Pe3ynbTaTMBHOCTU AESATENbHOCTU areHTOB KOHTPOnNs, B
4YacTN BO3MELLEHHBbIX PacxofoB, HA 3KOHOMWYECKOE MOSIOXKEHWE CTpaHbl Yepes pPOoCT BanoBOrO BHYTPEHHEro
npoaykta u obocHoBaHa HEOBXOAMMOCTb YCWUNEHWA Pe3ynbTaTUBHOCTU UX AEATENbHOCTW, YTO MOXeT UMeTb
NONOXUTENbHBIA 3DEKT Ha IKOHOMUYECKYHO CUTYaLMIO.

KniouyeBble cnoBa: WHCTUTYT KOHTPONS, CYObeKTbl WHCTUTYyTa KOHTPOMSA, BHEWHWA W BHYTPEHHWN
rocy4apCTBEHHbIN (PUHAHCOBbLIM KOHTPOSb, BANOBbIA BHYTPEHHUA NPOAYKT.

JEL Classification: HO0, H10, H11.

MoctaHoBka npo6nemu. CtaH ny6niyHmx diHaHCIB, B TOMY 4YMCIi i BANOBOrO BHYTPILLUHLOrO
npoaykTy KpaiHu (gani — BBI1), cunbHO 3anexuTb Big Takoro akropa, sk cMcTemMa AepKaBHOro
(PiHAHCOBOIO KOHTPOMK Ta MOro AianbHocTi. [MocuNeHHs pe3ynbTaTUBHOCTI iHCTUTYTY KOHTPOMKO €
BaXXNMBOI NepeayMOBO NMOCTYNOBOr0 €KOHOMIYHOIO 3pOCTaHHS LUNSIXOM (pOpMyBaHHS HanNeXHoro
ayauTy, nonepemkeHHs HEe3akoHHMX Ai 3 KolTamK, 3aCTOCyBaHHi LWTpagHMX CaHKuin [o
NnopyLwHUKIB Ta iHwe. Big edekTnBHOCTI OepxaBHOro (iHAHCOBOrO KOHTpoM Garato B 4omy
3anexuTb 406pobyT Hapoay, 3a4na Yoro ofHa 3 HavBaXKnMBILLIMX DYHKLIN AepXXaBHOro ynpaeniHHA
noBmHHa OyTu crnpsiMoBaHa Ha BWSBMNEHHS BiAXWNEHb Bif NPUUHATUX CTaHAapTiB 3aKOHHOCTI,
AOLINbHOCTI i ePeKTUBHOCTI ynpaBriHHS hiHAHCOBMMM pecypcammn Ta AEepKaBHOK BMACHICTIO, a
TaKoX Ha CBOEYaCHE BXUTTA HEOOXiAHMX BiANOBIOHNX KOPUTYBaHb.

AHani3 ocTtaHHiX pocnimkeHb i nybnikauin. Ornag TeopeTVyHMX Ta NPaKTUYHUX acnekTiB
opraHisauii hiHaHCOBOro KOHTPOIK CBiAYUTb, WO NpobrnemamMu po3BuTKY iHAHCOBOrO KOHTPOIIO B
yCiX Moro nposiBax 3aviManuch Bifomi BYeHi, 3okpema: Y. bactenbn (bacteiibn, 2016), A. Xmenbkos
(XmenbkoB, 2016), (Xmenbkos, 2017), H. BuroBcbka (Buroecbka & CrtebnsHko, 2012) Ta iHLi.
BuBuYeHHAM acnekTiB NOKpalleHHs cUcTeMU OepXkaBHOro hiHAHCOBOrO KOHTPOMIO 3alManucsa Taki
BiTUM3HSHI Ta 3apybikHi ByeHi, 3okpema CredpaHiok (CtedpaHiok, 2011), M. BapuHiHa-3akiposa
(BapvHina-3akiposa, 2005), O. NyweHko (MyweHko, 2016) Ta iHwwi.
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Meta crartTi. [ocnigutu HasiBHICTb BNAUBY IHCTUTYTY KOHTPOMO Ha CTaH BanoBoro
BHYTPILLUHbOTO MPOAYKTY KpaiHM Ha nNpuUKNagi LOisnbHOCTI Moro areHtiB. Buxogsum 3 metun
OOCNiOXEeHHs1, 3aBOaHHAMM €: Mo-NepLle, BUSABUTY HasABHICTb abo BiACYTHICTb 3B’A3Ky Mk obcsarom
BiJLLUKOQOBaHUX BUTPAT Ta BaroOBUM BHYTPILLHIM NPOAYKTOM KpaiHu; no-gpyre, OUiHUTU AKICTb AaHOro
3B’A3KY.

MeTtononoria pgocnimxeHHsa. B npoueci HanncaHHs cTaTTi BUKOPUCTOBYBanNuCs Taki MeToau:
aHania Ta CMHTe3 B NpoLeCi BMBYEHHHA TEOPETUYHUX OCHOB iHCTUTYTY KOHTPOMIO; CTaTUCTUYHUN
MeTo 3 MeTOK AOChiMKeHHs pe3ynbTaTiB AiANbHOCTI areHTa KOHTPOM; MeTod MOAEN0BaHHS B
npoueci BU3HAYeHHA MoAeni 3anexHocTi (PakTopiB Ta MeTod MaTeMaTWyHOI CTaTUCTMKM Ans
npoBefeHHs KopensauinHoro aHaniay.

OcHoOBHi pe3ynbTaTu pocnimkeHHs. [na ysaBneHHs npegmMeTHOi cdepyu  noTpibHO
Oo3HanoMuTUCH 3 AudpepeHuiadieto areHTiB AepXxaBHOro iHaHCOBOro KoHTponto. CrylHo € aymka
A.B. XmMenbKoBa, KA po3ginse rpyny «areHTu iHCTUTYTY KOHTPOIO» Ha Taki CyorpynyBaHHS:

1) «cyb’ekmu OepxasHO20 ¢hiHaHCOB020 KOHMPOM» y cknafi: [epaBHOi ayauToOpCbKOi
cnyx6un YkpaiHn Ta PaxyHkoBoi nanatun Ykpainu;

2) «keasicyb’ekmu  OepxagHo20  (hiHaHCO08020 KOHmMposnw» y  cknadi:  [OepxaBHoi
KasHavencbkoi cnyxbun YkpaiHn (KasHauyenctBo YkpaiHW) Ta CTPYKTYPHI NiApO3AINy BHYTPILLUHLOrO
ayouTy, YTBOPEHI B LIEHTpanbHNX OpraHax BUKOHaBYoi Bnaam (Xmenskos, 2017).

KBasicybG'ekt nopfibHi oo cyb’ekTiB  gepkaBHOro hiHAHCOBOTO KOHTPOM 3a OesKMMU
dYHKUIAMK, NPOTe NPOBEAEHHS AepXXaBHOMO PiHAHCOBOrO KOHTPOMO He iIX € OCHOBHUM 3aBAaHHAM,
a TOMy NpoBeAieHHs aHanidy Ha OCHOBI iX 3BITHOCTI He Byae nokasyBaTh NOBHOI KAPTUHN pe3yrbTaTiB
KOHTponto. TOX AOUINbHUM € MNPOBEAEHHS aHamnidy Ha OCHOBI 3BITHOCTI CyO’eKTiB AepXXaBHOro
(hiHaHCOBOrO KOHTPOIIHO.

3a pesynbTatamu aHanidy odilifnHOi 3BITHOCTI CyD’eKTiB Aep)KaBHOrO hiHAHCOBOrO KOHTPOIO
Oyno BusBneHo, Wo Ha canTi PaxyHkoBoi nanatn (PaxyHkoBa nanata YkpaiHu, 2019) npeacrasneHi
pesynbTatv gianbHocTi 3a 2017 Ta 2018 poku, WO € He3HayHWM nepiogomM AN npoBeAEeHHs
[ocnigXeHHs1, i BOHWU He BigobpaxatoTb iHgopmauii npo obcsArv BigLwkogoBaHUX BATPAT.

OTox, Ana aHanidy 6yno ob6paHo 3BiTHICTb [epxaBHOi ayauMTopcbkoi crnyxbu YkpaiHu
(OepxaBHa ayauTopcbka crniyxba, 2019), ockinbky AaHWA IHCTUTYT KOHTPOSO Mae 3rpyrnoBaHi
HaneXxHWM YMHOM 3BiTW, AKi BigobpaxatoTb cTaH ii AianbHocTi npotarom 1997-2019 pokiB Ta ski
CTaHyTb OCHOBOIO Ans NPOBedEeHHSA sKICHOro aHanisdy. [1ns posyMiHHSA cneundikn A4aHoro iHCTUTYTY
OOUINbHO PO3rMsiHyTU NOro KOMMETEHLIo, sika NpeacTaBneHa Ha puc. 1.

3ABE3IEYEHHS
GOPMYBAHHS
1 PEAJIIBALUS JIEPKABHOI
[OJITHKK Y COEPI KOOFIHHALILA
TIEPKABLONO JUSUTBHOCTI
OIHAHCOBOTO
KOHTPOJTIO

T— 4

KOHTPOJIb 3A CTAHOM
BHYTPILIHLOI'O
KOHTPOJIIO TA
BHVTPILIHbOI'O AVAUTY

1

PO3POBJIEHHSI
y(['iﬁ(il' ﬁffgglpﬁlﬂiﬁﬁix KOMIIETEHLISL NPUTSITHEHHS 10
/CYHE J BLITIOBIJIAJIBHOCT!
HEJIOJIKIB | TOPYLIEHD [ AEPKAYIUTCIHYKBU > Aumuﬁlixoc'm
TA 3AIIOBITAHHSL IM i )
V HOAAJIBLLOMY YKPAIHU

L

Y Y

PO3IJIAJL JIMCTIB, 3A5B

3AIACHEHHS
JIEPIKABHOI'O
BIHAHCOBOI'O
KOHTPOJIIO

I CKAPI' TPOMAJISIH ITPO
DAKTH TTOPYIUEHHS
3AKOHOAABCTBA
3 GIHAHCOBUX ITUTAHb

BXKHUTTS 3AXOLIB
3 YCYHEHHA
BUABJIEHHMX

TMOPYILIEHb

Puc. 1. Cxema komneTeHuii [lepxaBHOI ayAUTOPCBLKOI Cry6m YKpaiHu
Lxepeno: (Xmenbkos, 2017)
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BesnepeyHo, i3 BCix CknagoBux enemMeHTiB komneTeHuil [lepxaBHOI ayaMTopcbkoi crnyxou
YkpaiHu, s§Ki npeacTtaBneHi pUCYHKOM 1, MNepLioYeproBUM €reMEeHTOM, Ha Skuin mae OyTtu
aKUeHTOBaHa yBara € 3[iNCHEHHS OepXXaBHOro (hiHaHCOBOro KOHTPOMH, CMPSMOBAHOIO Ha OLHKY
€(EeKTMBHOro, 3aKOHHOTO Ta UiNbOBOrO BMKOPUCTaHHA Ta 30epexeHHs AepxaBHUX iHaHCOBUX
pecypciB, [OOCSITHEHHS EKOHOMIi OIMKEeTHUX KOLWTIB, SKUA pearni3yeTbCs Yepe3 3OIACHEHHS:
AepXaBHOro piHaHCOBOro ayauTy; MepeBipkM AepXaBHMX 3akyniBernb; iHCNEKTYBaHHs (pesisii);
MOHITOPUHrYy 3akynisens (JepxaBHa ayamTopcbka cnyxba, 2019).

3aansa  [ocArHeHHss MocTaBrneHol MeTu — TOOTO  AOCHIMKEeHHs  HasiBHOCTI  BNNUBY
pes3ynbTaTUBHOCTI LiSANbHOCTI areHTa KoHTponio Ha BBI1 — noTpibHO BCTaHOBUTM 3B’'A30K MiX
NPVBEAEHVMUN MOKa3HUKaMK, O MOXe OyTu OOCArHyTO LUMSIXOM NOOYAOBW PIBHSAHHA MHOXWHHOT
perpecii. MobynoBa [aHOro PiBHSHHI MOYMHAETLCH 3 PILLEHHSI NMUTaHHA NPO cneumdikauilo Mogeni.
BiH Bknoyae ABa Kpyru nuTaHb: BiAbip YHHKMKIB | N0ByaoBa piBHAHHSA perpecii.

MpoBeneHo cnoyaTtky aHani3 YMHHKKIB. 3aans uboro HeobXigHO MpoaHanidyBaT CTaTUCTUYHI
3BiTW, NpeacTaBneHi Ha odiuinHoMy caunTi [lepxaBHoi ayamTopcbkoi cnyxbu Ykpainn (OepxaBHa
ayauTopcbka cnyxba, 2019).

[ns npoBedeHHs awHanidy Oynu BMKOPUCTaHi AaHi NpO BanoBU BHYTPILLHIN NPOAYKT Yy
aKTUYHMX LiHaX (3anexHa 3MiHHa — Y), obcar oxonneHux KOHTponeM hiHaHCOBMX i MaTepianbHNX
pecypciB (HesanexHa 3miHHa — X1), obcar HegooTpumaHux piHaHCOBUX pecypciB (HesanexHa
3MiHHa — X2), obceAr BiAWKOOOBaHMX BWUTPaT, MPOBEAEHWX 3 MOPYLUIEHHAM 3aKOHOAaBCTBa
(He3anexHa 3miHHa — X3).

HeobxigHi gaHi ansa npoBedeHHs gaHoro pocnigkeHHs 3a 2015-2018 poku npeactaBneHi B
Tabnuui 1.

Tabnuus 1
3HaueHHs akTopiB Ans npoBefeHHA gocnimkeHHA 3a 2015-2018 pp., TUC. ITPH.

CraHoM Ha BBI, y dakturin OG%L?;S;:Z.?AHMX HepootpnmaHo doiH. BI”MHKSOAS:::sMiM; bar
uinax, (Y) . pecypcis, (X2) NopyLUEHHAM

pecypeie, (X1) 3aKoHOJaBCTBa, (X3)

! Pl 375991000 89504216,95 56607,87 108678,02

2 Pl 456715000 2729596955 208544,82 264386,08

3 Pl 566997000 5797675645 492049,6 417438,92

4 Pl 588841000 754313536,1 790528,56 549135,87

! e 455298000 84129411,74 305665,41 140639,55

2 e 535701000 2421088111 973822,86 264733,95

3 e 671456000 320545427,8 1122806,302 358913,77

4 e 722912000 465390581,7 12980992 470227,57

! P 592523000 56227469,96 292874,16 184984,62

2 Py dhg 665233000 118615807,1 495359,68 359931,86

3 P b 834287000 350539941,9 566784,24 482658 4

4 P b 891839000 428608352,9 642868,39 562755,85

! Pt 705013000 81341795,46 177407,45 268832,96

2 Pt 810820000 164994124,7 706894,8 436215,64

3 gt 994850000 332719024,6 865650,64 506420,71

4 Pt 1048023000 392893157 954992,6 674262,98

[xepeno: (depxasHa cryxba cmamucmuku YkpaiHu, 2019); (JepxasHa aydumopcbka cryx6a, 2019)
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MoyaT pocnigkeHHst OouinbHO 3 nepesipkM ManbyTHbOI Mogeni 3a gaHMMK dpakTopam Ha
MOXXITMBICTb BUKOPUCTAHHA MoAEeNi B MPUKNAAHMX OOCHIOKEHHSX.

Mipoto TOro, Hackinbkum pnobpe mogenb ONWCYye [AaHy CUCTEMY CrOCTEPEXEHb, CIyrye
koediuieHT aeTepmiHauii (R?). Yum Gnvkye Len koediuieHT 4o 1, Tm Kpale nigibpaHa mogens ans
OMNMCY KOHKPETHOTO EKOHOMIYHOIO ABMLLA. 3HaYeHHs R? 6epeMo 3 AaHux pesynbTaTUBHOT Tabnuui 2,
fdKka MICTUTb TakoX 3HadeHHs napameTpis b0, bl, b2, b3, F-ctatuctukun, wo byae HeobxigHO Ans
npoBeAeHHs aHanidy nobyaoBaHoi Mogeni.

. Tabnuus 2
Pe3ynbTaTt 3acTocyBaHHA dyHKuii IMHEUH B MS Excel
1487,664803 (b3) 25,33767973 (b2) -0,666604562 (b1) 292870359 (b0)
113,2561235 (sebs ) 44,38138443 (serz) | 0,087403654 (Sebs ) 308?5;)2)4 82
0,951683816 (R?) 47711102,43 - -
78,78799427 (Fewn) 12 - -
538046985587358000 27316191537079900 - -

[DKeperio: poapaxoeaHo agmopom

OTox, 3HaveHHa R2 = 0,9517 Ta € 6nmsbkum 40 1, a oTxe, obpaHi Ana aHanisy gaktopu Ha
95,17% onucyloTb AaHy MoAenb, Y TOW Yac, SK Ha iHWi He BpaxoBaHi akTopy AOBOAWTLCS Nue
4,83% 3MiHW.

BusHaunmmo HacTynHe piBHAHHA perpecii 3a gaHvmu Tabnuui 2, OCKiNbkM BOHA MICTUTb
[OCTaTHLO ANA LbOro AaHux:

YA = 292870359-0,666604562*X1 + 25,33767973*X2 + 1487,664803*X3.

BuaBmBLIM peanbHU BNAMB NpUBEAEHMX aKTOPIB Ta BU3HAYMBLUM MOAENb, LOCNIAMMO
afeKkBaTHICTb camol Moaeni Ta 3HauumicTb i pakTopiB. [epeBipky agekBaTHOCTI AOCHiOXKyBaHO!
MoOZeni npoBeAeMo 3a 4ONOMOrok Kputepia diwepa.

PospaxoBaHe 3HauyeHHsA ctaTucTukm diwepa (Fewn) HEOOXiOHO NOPIBHATA 3 TaGAMYHUM (Fipur).
Moxnusa nomunka (piBeHb 3HadyLlocTi) Moxe npunmatuca 0,05 abo 0,01. Lle o3Havae, wo y 95 %
abo 99% BsunapkiB (piBeHb AOOBipM) BUCHOBKM OyayTb npaBunbHUMKU. 3a yMOBW, WO Feun>Fypur,
nobyposa perpecivHoi MoAeni Bianosigae peanbHin gincHocTi (Myp'aHosa Ta iH., 2015).

EmnipuyHe 3HaveHHsa kputepito (Femn) Ons nmosipHocTi p=0,95 popisHioe 78,79. KputnyHe
3HayeHHs kputepito (Frpur) ANA MmosipHocTi p=0,95 gopiBHioe 3,490294821, wo 6yno pospaxoBaHo
3a gonomoroto dyHkuii FPACIMNOBP B MS Excel. Ockinbkun Fewn>Fwpour, TO 3 HapginHicTio 95% paHy
MOAernb MOXHa BBaXaTW afeKBaTHOK eKCnepuMMeHTanbHUM AdaHuM | Ha i nigcTtasi MoOXHa
NPOBOAUTM EKOHOMIYHWI aHanis.

MepeBipky 3HauMMOCTi 0bpaHux (hbakTopiB MpoBeAEeMO 3a AOMOMOrow t-kputepito. Ons uboro
BMKOpucTaemo kputepii CtblogeHTa. Po3paxyemo ans KOXHOro napaMeTpa po3paxyHKOBE 3HAaYEHHSI
3a kputepiem CTbloieHTa No HacTynHin dopmyni: thi=bi/sen, Ae bi — 3Ha4yeHHs napameTpa, Sepi —
cTaHAapTHa noxubka OLiHKM Ta NPeACTaBMMO OTPMMaHi 3HayeHHs B Tabnuui 3.

Tabnuus 3
Po3paxyHKkoBe 3Ha4eHHA t-KpuTepito
to3 b2 to1 oo
13,13540281 0,570907827 -7,626735627 9,490390314

[DKepero: poapaxoeaHo agmopom

KpuTuuHe 3HauveHHs1 t-kpuTepito cknano 2,178812827, wo 6yno po3paxoBaHO 3a A0OMOMOro
dyHkuii CTbIOAPACIIOEBP B MS Excel.

Y pasi aKWo |tposp|>tkpur, TO BiANOBIOHUIA haKTOP 3HAYHO BMMMBAE Ha pe3ynbTaTUBHY O3HaKy
(Cyp'aHoBa Ta iH., 2015). Cepen npuBegeHux akTopiB 3HAYHUIN BNAMB Ha pe3yrnbTaTUBHY O3HaKy
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MaloTb Taki daktopu, sik obcsr BigwkogoBaHMx BuTpaT (X3) Ta obCAr OXOMMeHUx KOHTponem
pecypciB (X1).

Micna poBegeHHA agekBaTHOCTI AaHOT Mogeni Ta 3Ha4YMMOocCTi Ti hakTopiB, BUSBUMO HASABHICTb
abo BIACYTHOCTI 3B'sI3Ky MiX [OCNIIKYBaHUMK 3MiHHMMU. [ns uboro nobyayeMO KOpensuinHy
MaTpuLto, sika NokasaHa B Tabnuui 4.

Tabnuus 4
Pe3ynbTaTt 3acTocyBaHHA iHCTPYMeHTy aHanisy «Kopensuis» B MS Excel
BigwkogosaHo
eny | ovowoomen | Mo | s
d:)aKTVI‘-IHYI/IX uiHax, KOHTpOﬂe)I\(A1peCprIB, cin. MOPYLIEHHSIM
pecypcis, X2 3aKOHOAaBCTBA,
X3
BBI, y daktnyHnx 1
uiHax, Y
O6Gcsr oxonneHux
KOHTpOnem
chiHaHCOBMX i 0,243820961 1
MarteplanbHuUX
pecypcis, X1
HepooTtpumaHo
chiHpecypcie, X2 0,506276043 0,525013 1
BigwkogoBaHo
BUTPAT, NPOBEAEHNX 3
MOPYLLEHHSIM 0,846224816 0,697819 0,632362 1
3akoHoAaBcTBa, X3

[Ixepeso: po3paxoeaHo agmopom

[aHi kopensuinHoi maTpuui NpsamMo cBig4aTb Mpo Te, Lo 3B'A30K MiX (bakTopamu nNpuCyTHIN,
npoTe iX piBeHb 3aneXHOCTi Pi3HUTbCA. Haibinblwmin BNNMB Ha 3anexHy 3MiHHY Y, a came Ha po3Mip
BarioBOrO BHYTPILIHLOrO MpoAyKTy, Mae 3MiHHa X3, To6TO obcar BigwkogoBaHWX BuTpaT. Brnnus
AaHoro caktopa Ha BBI gocsrae maimke 85%.

Onsa ouiHkM sKoCTi Moaeni, BMABMMO 3anexHiCTb BMMMBY npuBedeHuX (akTopiB Ha 3MiHY
3anexHoro cpaktopa. [Ona uboro pospaxyemo koedpiulieHT enacTtudHocTi. EnactuuHicTe dyHKuii
HabnmkeHo Bigobpaxae, Ha CKiMbKM BiACOTKIB 3MiHUTLCA DYHKLIA y pasi 3MiHW He3aneXHOoi 3MiHHOI
Ha 1 % ([yp'sHoBa Ta iH., 2015). 3HayeHHs koedilieHTy enacTM4HOCTI MpuBeaeHi B Tabnuui 5.

Tabnuus 5
3Ha4veHHsA KoedilieHTy enacTM4HOCTI
Eb1 Eb2 Ebs
-0,289116981 0,023096613 0,836768669

[xepeno: po3paxoeaHo asmopom

3 Tabnuui 5 ctae 3po3yminum, wWo Hanbinbwmin BNnvB Ha 3miHy BBI1 mae daktop X3, a came
ob6csar BigwkoaoBaHnx ButpaT. lNpu cepegHbOMy 3HauyeHHi X3, wo ctaHoBuTb 383763,5469 Ta
cepenHbOMY 3HauJeHHi Y, akui gopiBHioe 682281187,5, Ens cknage 0,836768669. Taknum YmHOM, npu
3MiHi obcary BigwkogoBaHux KowTiB HAa 1%, o6CcAr BanoBoro BHYTPILLIHBOrO NPOAYKTY 3MIHUTLCA Ha
0,84%.

BucHoBkun. lNMoctaBneHa B JaHOMy AOCHIMKEHHI Uinb Mana noAaBiiHMN xapaktep, a ToMmy
BMpaxarnacs B [BOX B3aEMOMOB'sI3aHWX 3afadax. BusBMBLUM 3B'A30K MK HaMGInbL 3anexHumu
dakTopamu, Taknmm sk obear BiglkogoBaHux BuTpaT Ta obcar BBI, Ta ouiHMBLUM MOro SIKiCTb, MU
OoTpMManu MOXMNUBICTb, Ha MpuKNagi LaHOro [AOCHIOXEeHHS, CTBEpIXyBaTW, LO MOCUIEHHS
pe3ynbTaTUBHOCTI AiSANbHOCTI areHTiB KOHTPOM0 B YacTWHI BiAWKOAYBaHHA € BaroMMM Baxernem
€KOHOMIYHOro 3pOCTaHHSA KpaiHu Yepes pict BBI.

OTpumaHi pesynbtaTm MOXYTb OyTU eMMNipUYHOK i TEOPETUYHOK OCHOBOK Afis noganbLumMx
AocnigxeHb B obnacTi MeTogornorii perioHanbHUX OCOBNMBOCTEN HAMOBHEHHSA OWIKETIB yepes
NMOCWIEHHS KOHTPOMbLHOI (PYHKLIi MiCLIEBMX OpraHiB.
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