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MODELLING A COMPREHENSIVE
ASSESSMENT OF THE LEVEL OF
INNOVATION SECURITY

Abstract. The assessment of the level of innovation security is an important task to ensure socio-
economic or innovative development and support scientific and technological progress. At the same time, in
the modern scientific world, there are not enough methods that allow carrying out an accurate diagnosis
of innovation security. It is relevant to consider in such diagnostics the system of external and internal
factors that stimulate, or on the contrary, hinder innovative development. An important issue is to improve
the tools, methods and stages of such an assessment, taking into account the present.

The study used a system of methods and tools that allowed solving the problems of the article: mathe-
matical modelling, correlation and regression analysis, modified principal component, Holt’s adaptive mod-
el, abstraction, synthesis, deduction and induction. The database used for modelling the integrated assess-
ment of innovation security is an official statistical sources, which reflect the results of innovation activity.

It has been proved that innovation activity plays an important role both in the effective functioning of
individual sectors of the economy and in the social development of the country as a whole. Consequently,
such activity requires constant monitoring and evaluation. The methodology of diagnostics of the level of
innovation security and its forecast is proposed.

The obtained levels of innovation security, as well as the forecast, indicate the increased need to form
a new type of state policy, which will completely restart innovation activity. The proposed methodology will
be useful for the interested market players, which is important to diagnose the current state of innovation
activity in time, as well as to develop a policy for innovative development of the country for the future.

Keywords: innovation, security, socio-economic development, scientific and technological works, global-
isation, state budget, gross domestic product.
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1. Introduction

Innovations are the key to the socio-economic de-
velopment of any country in the world. It is innova-
tions that encourage business entities and the state as
a whole to develop. Innovations play a special role in
the conditions of globalisation and accelerated compe-
tition. It is scientifically proven that countries with
high innovative development have highly developed
industries, agro- sector and the standard of living of
the population in such countries is known to be higher
in comparison with innovatively backward economies
of other countries. The assessment of the level of in-
novation security is of high importance, which allows
timely identification of threats coming from the exter-
nal environment. Due to timely diagnostics of the level
of innovation security, it is possible to prevent neg-
ative consequences for the production of innovations
and to develop an effective state innovation policy.

The aim of the article is to determine the method-
ology for assessing the level of innovation security
taking into account today’s conditions.

Modelling of complex assessment of the level of
innovation security is not a widespread enough topic
in scientific sources. The authors paid more atten-
tion to the methodology of integrated assessment of
the functioning of the state, enterprises, innovative
development, economic security etc. In particular,
Sukhorukov and Kharazishvili, [1], focused their at-
tention on modelling the assessment of the components
of economic security of the state. The study proposed
a macroeconomic model for identifying the impact
of destabilising factors on the development of the
state. Shchurov, [2], at a high scientific level carried
out the process of diagnosing the level of economic
security of the oil and gas industry. Shchurov, [2],
established the level of economic security of the en-
terprise, identified trend changes at the end of the re-
search period and demonstrated the importance of the
dualism of interaction between the enterprise and the
state in terms of economic and energy security. The
author used modern scientific methods of research-
taxonomic analysis and fuzzy set theory Kobeleva and
Pererva, [3], proposed a methodological concept of
monitoring energy security indicators in the activity
of business structures, determined the meaningful
sequence of stages of monitoring the financial, pro-
duction and commercial activities of an industrial
enterprise, developed methodological provisions of
monitoring of energy security of industrial enterprise
using monitoring functions. Prokopenko et al., [4],
analysed the influence of state policy on the economic
security of machine-building complex, assessed the
impact of the state decision on certain elements of the
system of public procurement Prozorro, etc. Krupka
and Kostetsky, [5], determined the impact of public
and private partnerships on strengthening the finan-
cial security of economic entities, identified the prob-
lems of security support, noted the need to reform
the current legislation to simplify the procedure for
attracting business entities to participate in public and

private partnership projects Shaulskaya and Shcherb,
[6], defined the human-centric model of security in
the context of preventing risks and conflicts in the
social, labour and entrepreneurial spheres, identified
the importance of economically safe behaviour of em-
ployees in reducing threats to the economic security of
the enterprise, detailed the central drivers and threats
to economic security at the private level, allowing the
formation of an ecosystem for preventing threats of
conflicts. Chubaevsky, [7], proposed methods of cor-
porate information security management, generalised
scientific approaches to the formation of the mecha-
nism of economic security of the enterprise, defined
the scientific basis for the development of the mech-
anism of formation of corporate information securi-
ty, the elements of which are objects, subjects, goal,
functions and methods. Bartosova et al., [8], proposed
non-standard methods for assessing the effectiveness
of strategic change management of companies in the
system of open innovation. Some modelling tools are
appropriate for use in our research. Kopylyuk and
Zhuribida, [9], proposed a comprehensive approach
to assessing the level of economic security of banks
in Ukraine, based on grouping institutions by level
of economic security identified threats and dangers
accompanying the activities of banks in the context of
the state, foreign banking groups and private capital.
Kopteva, [10], proposed the author’s model for as-
sessing the economic security of business processes of
a trading enterprise, allowing thoroughly carrying out
calculations and making effective management deci-
sions to ensure the economic security of the enterprise.
Yarova, [11], developed a methodology for assessing
national security in the context of the principles of
sustainable spatial development, proposed indicators
of forest security and considered the methodology of
forming an algorithm for building a comprehensive
rating assessment of national security components.

Paying due respect to the scientific developments
of the authors, we note some fragmentation in the
consideration of the process of assessing the lev-
el of innovation security. In the framework of our
study, it will be useful to use the tools, methods and
methodologies of the above authors, which can be
partially adapted to our study.

2. Materials and Methods

Innovation activity plays an important role both
in the development of individual sectors of the econ-
omy and in the economic development of the country
as a whole. For a comprehensive assessment of the
level of innovation security, it is necessary to use
a variety of indicators reflecting various aspects of
innovation activity. Let us note through @ = {qi}?:1
set of these indicators. For each indicator ¢;, it
is possible to determine the critical value g and
optimal value ¢ . The list of characteristics from
the set @ is given in Table 1.

To study the dynamics of these indicators we
used statistical data for the retrospective period
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Table 1

Indicators for assessing the level of innovation security

Indicator Sense of the indicator Critical value Optimal value

q, Gross fixed capital formation as a percentage of GDP 18 30
q, Percentage of products sold on competitive markets of the country 50 80
q, Share of R&D activities in GDP (in per cent) 0,5

q, Ratio of state budget expenditures on R&D to GDP (in per cent) 0,2 1
q, Percentage of enterprises that implemented innovations 5 35
q, Share of innovative products sold (in per cent) 3 25
q, Number of specialists performing scientific and technical work per 5 22

thousand employed population

Source: Combination of indicators proposed by the authors

2010-2020. Let us denote the value of indicator g,
in the t-th year of the retrospective period through
q(t). The values of indicators ¢,, during the retro-
spective period are given in Table 2.

During the retrospective period, none of the in-
dicators reached the optimal value. The indicator
q, of gross fixed capital formation in relation to
GDP grew during 2010-2012 and in 2012 exceeded
the critical value of 18%. In 2013—-2015, there was
a decrease in this indicator and in 2016—2018, it
increased again, although its value remained less
than the critical value. In 2019, the value of this
indicator remained almost unchanged and in 2020,
it decreased significantly. The highest chain growth
rate was achieved in 2016 and the lowest in 2020.

The indicator g, of the part of products sold on
competitive markets remains below the critical value
of 50% throughout the entire retrospective period,
although in 2010-2012 it approached its value. The
most significant decrease in this indicator occurred
in 2015 — by 10% less than the previous year.

The indicator g, of the part of performed scien-
tific and scientific-technical works in GDP exceeded
the critical value in 2010-2017, but starting from

became less critical, and in 2020, they reached the
minimum value for the entire period.

The percentage of enterprises that introduced
innovations (indicator ¢,) during the whole retro-
spective period significantly exceeded the critical
value of 5%, with periods of growth of this indica-
tor alternating with periods of decline.

The share of realised innovative products (indica-
tor g,) by 2017 had a clearly pronounced downward
trend, because of which, starting from 2014, the
value of this indicator becomes less than critical.
The decrease in this indicator was particularly sig-
nificant in 2014 and 2017. In the period 2018-2020,
this indicator increases, although it does not reach
the value of 2014.

The number of professionals performing S&T
work per thousand-employed population (indicator
q,) decreased between 2015 and 2019, resulting in
a less-than-critical value in 2019.

To determine the interrelationships between the
indicators from the set @, we determine the correla-
tion coefficients r; = r(qi,qj) between these indica-
tors. These coefficients form a correlation matrix:

2017 its value decreased and became less than the R = (rij)i7,j:1 =
critical value in 2019-2020. 1,000 0,300 0,335 0,672 0,252 0,377 -0,400
The indicator q, — ratio of state budget expen- 0,300 1,000 0,798 0,674 0,498 0,899 -0,316
ditures on scientific and scientific-technical works 0,335 0,798 1,000 0,776 0,442 0,708 -0,112
to GDP has been decreasing since 2013 (except for =| 0,672 0,674 0,776 1,000 0,430 0,676 -0,350
2018, when budget expenditures on innovation in- 0,252 0,498 0,442 0,430 1,000 0,338 0,201
creased by 2.8 times compared to the previous year). 0,377 0,899 0,708 0,676 0,338 1,000 0,521
In 2017, 2019 and 2020, the values of this indicator 0,400 -0,316 -0,112 0,350 0,201 —0,521 1,000
Table 2
Dynamics of innovation security indicators
Indicator Years
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
q, 16,98 17,42 19,54 17,63 14,00 13,50 15,20 15,76 17,65 17,61 13,37
q, 48,30 49,80 49,20 45,70 47,50 42,70 43,40 41,90 40,73 39,56 42,00
q, 0,82 0,73 0,75 0,77 0,66 0,67 0,70 0,60 0,55 0,48 0,45
q, 0,34 0,29 0,33 0,33 0,26 0,21 0,20 0,15 0,29 0,19 0,09
q. 13,90 16,20 17,40 16,80 16,10 15,20 16,60 14,30 15,60 13,80 14,90
q, 3,80 3,80 3,30 3,30 2,50 1,40 1,30 0,70 0,80 1,30 1,90
q. 3,70 5,40 5,20 4,90 4,90 7,45 6,02 5,84 5,39 4,78 4,95

Source: calculated by the authors using https://www.ukrstat.gov.ua/
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The significance of the obtained correlation co-
efficients is checked by the Student’s criterion. The
correlation coefficient is considered significant if
the actual value of this criterion obtained by the
formula:

2
e
tparem (i) = 1_116? (T -2) (1)

where T is the duration of the retrospective pe-
riod (T = 11), exceeds the tabulated value t((x,k)
which corresponds to the confidence probability o
and the number of degrees of freedom k=T — 2.
Taking the value of confidence probability
a= 0,95, we obtain that t(a,k)=2,362. Inequality
taetuar (i27) > t(0, k) is fulfilled when the correlation
coefficient r;; > 0,602.

Thus the correlation coefficients r, = 0,672,
r,, = 0,798, r,, = 0,674, r,, = 0,899, r,, = 0,766,
rys = 0,788 and r,, = 0,676. Consequently, the indi-
cators of the ratio of state budget expenditures on
scientific and scientific-technical works to GDP, the
percentage of products sold in the competitive mar-
kets of the country, the share of performed scientific
and scientific-technical works in GDP and the share
of sold innovative products are significantly cor-
related with each other, in addition, the indicator of
the ratio of state budget expenditures on scientific
and scientific-technical works to GDP is correlated
with the indicator of gross fixed capital formation as
a percentage of GDP. The indicators of the percent-
age of enterprises that introduced innovations and
the number of specialists performing scientific and
technical work per thousand-employed population
do not correlate with other indicators of the set @.

3. Results and Discussion

Let us define an integral assessment of innova-
tion security, which includes all indicators ¢, and
reflects the existing relationships between them. To
obtain such an assessment, let us transform these
indicators in such a way that their values refer to
the interval [0,1].

Let’s mark through ¢"" and ¢ respective-
ly the minimum and maximum elements of the set
{g; (t)hy U {qf’,qut . Integral evaluation G(¢) of in-
novation activity in the t-th year of the retrospective
period is determined by the formula:

7 q. t) - qmm
6(t) - Yo, LI @
-1 4 4
where o, weight coefficients of indicators. These co-
efficients are determined by the modified principal
component method, which makes it possible to take
into account significant correlations between the
indicators included in the integral assessment.
To determine the weighting coefficients we make
a covariance matrix K = (kijl, whose elements are
the covariance coefficients k; between indicators
g, and g the values of which are determined by the
formulas:

n X
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g (t) - g™
g (t)= (;m(ax)T;nm 3)
I3 I3
g;(t)-q™"
gj (t) = q](nax _ qinin 4)
J J

The covariance matrix K has the following form:

K =
0,0134 0,0030 0,0017 0,0067 0,0011 0,0020 -0,0023
0,0030 0,0073 0,0031 0,0050 0,0016 0,0086 -0,0013
0,0017 0,0031 0,0020 0,0030 0,0008 0,0015 -0,0002
=| 0,0067 0,0050 0,0080 0,0074 0,0014 0,0027 -0,0014
0,0011 0,0016 0,0008 0,0014 0,0015 0,0006 0,0004
0,0020 0,0086 0,0015 0,0027 0,0006 0,0022 -0,0012
-0,0023 -0,0013 -0,0002 -0,0014 0,0004 -0,0012 0,0024

When applying the modified principal component
method, the weight coefficients o, in the integral
estimation are taken equal to the squares of the com-
ponent of the eigenvector of this matrix, which cor-
responds to the maximum eigenvalue of this matrix.

To determine the eigenvalues of the matrix K we
solve the equation:

det(K -AE)=0

where E is a unit matrix of the seventh order, and
det(K - \E ) — determinant of the matrix K - AE .
The maximum root of this equation is
A... = 0,0227. This root is 63% of the sum of all
roots of the equation. Consequently, the integral score
obtained by the modified principal component method
reflects with sufficient accuracy the influence of all
the indicators involved in its creation. To determine
the eigenvector W corresponding to the eigenvalue
A,...» we find a non-zero solution of the equation

KW =2, W.

The defined components w, of the eigenvector W
and the corresponding weighting coefficients o, in the
integral innovation score are summarised in Table 3.

Consequently, the integral assessment of innova-
tion activity is as follows:

G = 0,4169g, +0,1718g, + 0,0461g, +0,2754g, +
+0,0128g; +0,0545g, +0,0224g,

Table 3
Components of the eigenvector W and weighting
coefficients of the integral assessment of
innovation activity

i w, Coefficient a,
1 0,6457 0,4169
2 0,4145 0,1718
3 0,2147 0,0461
4 0,5248 0,2754
5 0,1133 0,0128
6 0,2335 0,0545
7 0,1495 0,0224

Source: proposed by the authors
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Table 4
Integral assessments of innovation security
Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Score 0,221 0,225 0,287 0,224 0,116 0,068 0,110 0,098 0,182 0,144 0,019

Source: calculated by the authors

Using the relationship between indicators g, and
q, it is possible to express the integral score of G
through indicators ¢;:

G =0,0251q, +0,0042¢, +0,0181¢, + 0,3018¢, +
+0,0004¢;, + 0,0022¢, +0,0012¢, — 0,5458

The integral estimates obtained using this equal-
ity are presented in Table 4.

The dynamics of the integral assessment of inno-
vation security is reflected in Figure 1.

To obtain forecast values of indicators g, for 2023—
2024, we use different forecasting models, the choice
of which is determined by the peculiarities of the dy-
namics of these indicators in the retrospective period.

For forecasting indicators q,, ¢,, q,, ¢, and g, we
use Holt’s adaptive model.

In Holt’s model, the adaptation process is ensured
by using the smoothing coefficient of the dynamic
series y and the smoothing coefficient of the trend
8. The values of these coefficients are chosen empir-
ically to ensure the highest forecast accuracy.

When using the Holt model to predict the indica-
tor g,, at each year of the retrospective period, the
values of a(t) of the exponential-smoothed series and
the value of b(t) of the trend.

At t = 1, the value a/(1) of the exponentially
smoothed series is taken to be equal to the value of
the indicator g, in the first year of the retrospective
period, and the value b,(1) of the trend is taken to
be equal to 0.

For other values of ¢, we calculate these values
by recurrence formulas:

a; (t) =vq; (t)+ (1-7)(a; (t 1)+ b, (t-1)  (5)
b (t)=58(a;(t)—a (t-1))+(1-8)b,(t-1) (6)

Forecast values of indicators g, for j years are
determined from the equality:

q;(T+J)=a;(T)+ib(T) (7)
where T is the number of years in the retrospec-
tive period. Forecast accuracy is assessed using the
absolute error A, and relative error ¢, which are
calculated for each year of the retrospective period
using the following formulas:

A; (t) =q; (t) -4 (t) -b (t) and g, () = : 2

Forecast accuracy is estimated by the value v,
determined from the equality:

0,25

0,15 -

0,05 -

.

o

2010 2011 2012 2013 2014

2015

2016 2017 2018 2019 2020

Figure 1. Dynamics of the integral assessment of innovation security
Source: calculated by the authors
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In predicting the values of indicators q,, q,, q,,
q, and g,, the prediction accuracies were 97,95%,
99,73%, 99,27%, 98,97% and 96,46% respectively.

To forecast the values of indicators ¢,, and ¢,
we use the exponential levelling model. This model
includes the parameter 0, which determines the ad-
vantage of newer values of the indicator in obtaining
forecasts. This parameter belongs to the segment
[0.2; 0.6], its value is chosen empirically. When
forecasting the indicator q, we have chosen the value
0= 0.5, and when forecasting the indicator ¢, — the
value 0 = 0.28. To approximate the value of the pre-
dicted indicator, we use a second-order polynomial:

2

t
o(t)=ng AN oy

the coefficients of which we determine by the meth-
od of least squares.

Further, for all values of #, corresponding to the
years of the retrospective period, we determine the
elements of q; (t), ¢7 (t), ¢’ (t) of the aligned se-
ries. At ¢ = 1 we use the formulas:

(10)

1-0 1-0)(2-0
qi1=no— 0 n1+( 2)9(2 )nz
2(1-0)  2(1-0)(3-20)
¢ =My - =Mt 207 e (11)
3(1-0 3(1-0)(4- 30
g =m - (9 )n1+ ( 22(2 )nz

For values ¢ > 1 quantities g (), ¢7 (¢), ¢’ (¢)
are denoted by recurrence formulas:
q (t)=(1-6)q; (t-1)+6q,(t)
q; (t)=(1-8)q] (t-1)+6q; (t) -
g’ (t)=(1-0)g’ (t—1)+0g7 (t)

In this case, the values of n, n, and n, also
change according to the formulas:

12)

no =34; (t) 347 (¢)+¢] (t)

L - oz [(6-90)ai (1) ~2(5 - 40)7 (1) + (4-30)47 (¢) (13)
Ny = 1 ? o (q (t)-247 (t)+ (t)

The values of 1, n, and n, obtained at ¢t = T
are used to determine the forecasted value of the
q, indicator:

2
¢ (T+j)=m, Mg Gy

The determined forecast values of g, indicators
for 2023—-2024 are shown in Table 5.

Consequently, a certain increase in the ra-
tio of state budget expenditures on scientific and
scientific-technical works to GDP is forecasted,
this indicator is expected to reach the critical value
of 0.2. In 2024, the share of realised innovative
products is forecast to grow, although the value of
this indicator will remain less than the critical. For
the rest of the indicators considered, a decrease is
forecasted compared to the 2020 level. At the same
time, of all these indicators, only the percentage of
enterprises implementing innovations will remain
above the critical value.

(14)

4. Conclusions

Thus, we have determined that innovation ac-
tivity plays an important role in the effective func-
tioning of individual sectors of the economy, as
well as in the social development of the country
as a whole. For a comprehensive assessment of the
level of innovation security, it is necessary to use
many indicators reflecting various aspects of inno-
vation activity. The greatest decrease in innovation
security was determined in 2020, and its highest
value, respectively, in 2010. The obtained levels of
innovation security, as well as its forecast, indicate
the increased need for the formation of a new type
of public policy, which will completely restart inno-
vation activity.

Table 5

Forecast values of innovation activity indicators

Indicator Sense of the indicator Forecast for 2023 Forecast for 2024
q, Gross fixed capital formation as a percentage of GDP 12,34 11,68
q, Percentage of products sold on competitive markets of 40,45 40,17
the country

q, Share of completed scientific and technical works in GDP 0,31 0,27
(in per cent)

q, Ratio of state budget expenditures on R&D to GDP 0,20 0,20
(in per cent)

q, Percentage of enterprises that implemented innovations 13,39 13,09

q, Share of innovative products sold (in per cent) 1,60 2,09

q, Number of specialists performing scientific and technical 4,72 4,64
work per thousand employed population

Source: calculated by the authors
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MOJEJIOBAHHA KOMIIJIEKCHOT'O
OIIIHIOBAHHSA PIBHS IHHOBAIIIMTHOI
BE3IIEKHA

Anomayia. Oyin6aHHA Pi6HA IHHOBAUIUHOI 6e3neKu € 6aXAUBUM 3A0AHHAM 3a0e3NneLeHHs COYiaabHO-
eKOHOMIYH020 a00 iHH08AUIILHO20 PO36UMKY Ma NiIOMPUMKU HAYKO60-MeXxHi4H020 npozpecy. OO0HowacHO Y cy-
YACHOMY HAYKO0B0MY c8imi HedocmamHbo memoduk, sxki 003604410Mb npoecmu movny 0iazHOCMUKY iHHO-
68ayiliHol 6e3nexu. AKMyaivbHUM € 6PAXYEAHHA 6 MAKill 0iazHOCMUYL cucmemuy 306HIWHIX MA 6HYMPIWHIX
YUHHUKIB, AKi cCMUMYAI0Mb a00 HA6NAKU 348A4X#aAI0Mb IHHOBAYIULHOMY PO3BUMKY. Baxciueum numanHim
€ Yy0ocKOHAeHHA IHcmpyMmenmapirn, memodié ma emanié makKkozo OUiHIEAHHA 3 YDAXYEAHHAM CbOZ00eHHA.

B docaidxncenni surxopucmarno cucmema memodié ma iHcmpymenmis, axi 0o3eonuau eupiwumu 3ada-
i cmammi: MamemamuyHozo0 Mo0enI06AHH A, KOPeLAYillHO-pezpecilinoz0 anaai3y, ModudiKo6aroi 201068HOL
KoMnoHenmu, adanmuéna modenv Xoavma, abcmpazy6anus, cunmesy, 0edykuyii ma indykuyii. Basoiw danux,
AKQ UKOPUCMOBYBANLACS 0N MO0eNI06AHHA KOMNJIEKCHO20 OUIHIOBAHHA IHHOB8AUIIHOL 6e3neku € oiuiilni
cmamucmuini dxcepena, 6 Akux 6i0o0paxceHi pe3yavmamu iHHO8AUINHOT 0idlbHOCTI.

Hogedeno, wo inHosayilina Oiaavricme idiepae 6aHCAUBY DOLbL AK 6 ePEeKMUBHOMY (PYHKYIOHYEAHHI
OKpeMux zasayseil eKOHOMIKU, MAK i 6 COYialbHOMY DO3BUMKY KPAiHU 6 yiaomy. Omoauce makxa Oisaavricmo
suMmazae nocmiilHozo MOHIMOPUH2Y MaA OYiHI08AHHA. 3ANPONOHOEAHO MemOoOuKy 0iazHOCMUKU Di6HA IHHO06a-
yiitnoi 0esnexu ma 020 NPozHO3Y.

Ompumani pieni iHHOBaUillHOT 6e3neKu, a MAKOX NPozHo3 3aceiduyroms nideuuieny HeobxiOHicmb Qop-
MYBAHHA 0epHCABHOI NOAIMUKU HO08020 MUNY, AKA NOBHICMIO nepesanycmumb iHHOBAUIUHRY 0iAlbHicmb.
3anponorogana memodukra 6yde KOPUCHOI0 014 3AYiKABLEHUX CYO eKMI6 PUHKY, AKUM 6AXHCIUB0 64ACHO Oi-
azHOCMyB8amu NOMOYHUIL cCMAaH iHHOBAYIUHOL 0iAAbHOCMI, & MAKON PO3POOLAMU NOLIMUKY IHHO8AYIILH020
Ppo38UMKY KPALHU HA nepcnexmusy.

Knrwouwosi cnoea: inHo8ayil, 6e3nexa, cOyiaibH0O-eKOHOMIYHUIL PO36UMOK, HAYKO0B0-MeXHiuHi pobomu, 2J.0-
Oanizayis, Oepi0i00xcem, 6a106Ull HYMPIWLHi NPOOYK M.



