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Annomauia.  [ocnioxeHHAM — 6CIMAHOB7IEHO,
W0 8 Cy4acHiti Hayuyi iCHYIOMb MPU OCHOBHI epynu
Memo0ie 8USHAUEHHS 8APMOCMI iHIMeNeKMYAbHO20
Kanimany HauioHANLHOI eKOHOMIKU: MemoOU NPSIMO20
suMiprosanus (abo eumpamui memoou), memoou
puHko80i Kanimanizauii ma memoou He@iHaHcoor

ouinku. JlosedeHo, w40 Hailbinvul  OOUINLHUMU
07 OYIHIOBAHHA BAPMOCMI  iHMENEKMYAnbHO20
Kanimany HAUIOHANILHOI eKOHOMIKU 6 yMO08ax

CMPYKMypPHO-IHHOBAUITHUX — mpaHcpopmayiii €
BUMPAMHI  Memoou, CYMHiCMb AKUX NONAAE Y
mMomy, w0 8apmicmo iHMeneKmyanoHo20 Kanimasty
HAYIOHALHOT eKOHOMIKU PO3PAXOBYEMBCA AK CyMa
BUMPAM  OCHOBHUX MAKPOEKOHOMIUHUX CY0 €KMi6
(Oeprcasu, nionpuemcmsa, domozocnodapcmse,
308HIUHDOEKOHOMIUHO20 — Ccekmopa) — Ha 11020
popmysanns, HAKONUYEHHS, BUKOPUCMAHHA
i PO36UMOK. Pospaxosaro sapmicme
iHmeneKkmyanvHozo Kanimarny HAUIOHATILHOL
exonomixu Yxpainu y 2010-2016 pp. i Ha uyit
0CHOB8i  1006Y008AHO  eKOHOMEMPUUHY — MOOesb
anpoxcuminiowyuoi PyHkyii 3pocmanHs eapmocmi
iHmenexmyanvHo20  Kanimany — Ykpainu,  Axka
cmamucmu4Ho niomeepouna i noenubuna inomesy
asmopa npo HaseHicmv meHoeHyii (mpendy) iozo
30inbUeHHS.

Knrouosi cnosa:

iHmenekmyanvHuilL Kanimarn,

Annomauus. Viccnedosaruem ycmanoeneHo, 4mo
6 COBPEMEHHOL HAYKe CYyu,ecmeyom mpu OCHO6Hble
epynnvl  mMemooos  onpedeneHus — CHOUMOCHIU
UHMENNEKMYANbHo20  KANUMAna  HAUUOHANLHOL
IKOHOMUKU: Memoobl NPAMO20 umepeHus (unu
3ampamnvie  memoovl),  Memoov.  PbIHOUHOLL
KAnumanu3auuu u memoov. HepUHAHCOBOL OUeHKU.
Jokasano, umo naubonee uenecooOpasHvIMu O
onpeoesieHUs  CIMOUMOCHU  UHMENIEKMYAIbHO20
KANumana HAUUOHANLHOT SKOHOMUKU 6 YCTI0BUAX
CMPYKMYPHO-UHHOBAUUOHHBIX npeobpaszosanuii
ABNANOMCA  3aMpamHvie  mMemoovl,  CYUHOCHDb
KOMOPbIX COCMOUMm 6 MOM, Hmo CHOUMOCHb
UHMENeKMYAnbH020 KANUMANA PACCUUMbleaemcs
KAK CyMMa 3ampam 0CHOBHbIX MAKPOIKOHOMUHECKUX
cybvexmos (eocyoapcmea, npeonpusmuti,
0OMOXO03ATICNG, BHEUHEIKOHOMUHECKO20 CeKopa)
Ha ezo opmuposarue, HAKONeHUe, UCNONLI0BAHUE
u paseumue. Paccuumana cmoumocmo
UHMENEKMYANbH020  KANUMaAana  HAUYUOHANLHOL
akoHomuku Ykpaunwvt 6 2010-2016 22. u Ha 3moil ocHose
nocmpoena NPozHO3HAST IKOHOMEMPUHECKAS MOOeb,
KOMopas cmamucmuyecku noomeepouna eunomesy
asmopa o cyuwecmeosanuu mexoeHyuu (mpenoa)
Yy6enuueHUs  CMOUMOCMU  UHMENNeKMYanbHO020
Kkanumana Ykpauroi.

iHmeneKmyanvHuti NOMmMeHuias, IHmMenexmyanvia

B871CHICb, HAUIOHATLHA eKOHOMIKA, 0ePHABHI 8UMPAU, iHHO6AUIlIHA OIIbHICMb, CMPYKMYPHO-IHHOBAUiTIHI

mpancpopmayii.

Kntoueswvie cnosa: uHmezzﬂeKmyaﬂbetﬁ Kanuman, uHmeﬂzzeKmyazszbtﬁ nomeHuyual, UHMenneKmyanivHasi
C06C1’I18€HHOCWIb, HAUUOHANIbHASA IKOHOMUKA, zocybapcmaeﬂﬂbze p&lCXOabl, UHHOBAUUOHHAA aeﬂmeﬂbHOCWlb,

CMPYKMYPHO-UHHOBAUUOHHbIE NPe0OPAS0BAHUS.

Statement of the problem. Research of state and
trends of the macroeconomic systems development
in a globalised and strongly competitive world
shows that the level of macroeconomic development
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mainly depends on intellectual capital that, in turn,
causes to use a new models of using a labor force
and to focus on intellectual capital development, its
continuous improvement and advanced training. As
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a consequence, the role of intellectual resources in the
process of public production is becoming enormously
important. For this reason, investigations devoted
to the formation of national intellectual capital, the
accumulation, the using, the estimation as well as the
development is an actual scientific and practical task.

Analysisofrecentresearchesand publications.
The problems related to the formation of national
intellectual capital, its accumulation, using,
estimation, and the development have been quite
broadly covered in economic literature represented
by the works both foreign and Ukrainian scientists.
For instance, such outstanding foreign economists
as S. Alexander, A. Buracas [2], D. Andriessen [1],
N. Bonis, D. Ernst, C. Lin [3], T. Lin, I. Lopes [2], E.
Pasher, J. Pomeda, S. Shachar, C. Stam [1], I. Young,
A. Zvirblis [2] calculated the national intellectual
capitaloflzrael, Luxemburgh, Malaysia, NewZeland,
Spain, Taiwan using mainly using quantitative
macroeconomic indexes. On the other hand, R.
Aleknaviciute [4], N. Gunchak [9], A. Karpenko,
I. Karshin, I. Macerinskiene [4], M. Ovchinnikov,
P. M. Sanchez [5], O. Sukhai [9], G. Vaganyan, L.
Tumyan, T. Vasilkiv [9], E. Vashurina propose to
estimate the national intellectual capital using both
quantitative and qualitative indexes characterizing
the level of national intellectualization. From
this point of view, G. Vaganyan and L. Tumyan
calculated the national intellectual capital of Brazil,
Russia, India, China, South Africa belonging to the
BRICS using so called “balanced indicator system”
At the same time, O. Grishnova, Y. Malhotra,
K. Marcin, D. Sedlyar, P. Stahle [6], S. Stahle [6]
propose to determine aggregate indicators for each
component of intellectual capital and, on its basis,
to estimate the integral index of national intellectual
capital. In the meantime, V. Allee, T. Baulina [8], L.
Chagovets, J. Chen, L. Edvinsson [3], O. Panasenko,
D. Weziak try to solve the problems of national
intellectual capital forecasting. Despite the fact that
all abovementioned scienitists have considerably
contributed to the research of the stated problem,
there is a need to carry out further investigations
related to the estimation and the forecasting of the
value of national intellectual capital in terms of
structural and innovative transformations.

Setting objectives. The purpose of this paper
is to form the set of expenditure determining
the value of national intellectual capital in terms
of structural and innovative transformations in
order to calculate the value of national intellectual
capital of Ukraine in such terms and, on its basis, to
forecast its trend.

Methodology. Investigation of the value of
national intellectual capital and its forecasting has
been implemented by the following steps (graph 1).

As graph 1 shows, first of all, it was estimated
the value of national intellectual capital of Ukraine.
Detailed study of the literature [1-9] and author’s
preliminary scientific investigations showed that
modern researchers distinguish several groups
of methods estimating the value of national
intellectual capital:

1) those which directly measure the intellectual
capital (IC-dVAL Aproach, Intellectual Asset
Valuation, HR Statement, National Intellectual
Property, Science Technology and Industry
Outlook, The Value Explorer, etc.);

2) those within the scope of market
capitalization of intellectual capital (Intellectual
Capital Monitor, etc.);

3) those within the scope of non-monetary
estimation of intellectual capital (IC-Index,
Intangible Assets Monitor, Knowledge Assessment
Methodology, Innovation Union Scoreboard,
Measurement System for National Intellectual
Capital Performance, National Intellectual Capital
Index, Scorecard for National Intangibles, etc.) [1,
p. 490-492, p. 124; 3, p. 144-156; 5, p. 12].

Both the methods of market capitalization
of intellectual capital and the methods of non-
monetary estimation of intellectual capital have
rather low level of standardization and unification
of input data as well as a subjectivity of some
estimation parameters. For obvious reasons, it is
therefore to propose to use the methods of direct
measurement of intellectual capital for estimation
the value of national intellectual capital in terms
of structural and innovative transformations. The
essence of this group of methods is that the value of
national intellectual capital is calculated as the sum
of expenditure of the main macroeconomic actors
(goverment, firms, households, foreign sector) on
formation, accumulation, using, and development
of intellectual capital [1, p. 71-74; 2; p. 59-65; 5, p.
10-12].

An annotated review of existing publications
devoted to this problem allowed author to
conclude that the expenditure determining the
value of national intellectual capital must include
the following [4, p. 10-12; 6, p. 168-170; 8]:

1) state budget expenditure, in particular
expenditure on education, expenditure on science,
expenditure on innovation activity;

2) firms’ expenditure, in particular expenditure
on staff training, expenditure on conducting
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Step 1 L Formation of the set of expenditure determining the
Estimation value of national intellectual capital
of the value
,Of national ~ — Collecting the input data
intellectual
capital
Estimation of thev alue of national intellectual canital
| Building of econometric model forecasting the value
Step 2. of national intellectual capital
Forecasting
of the yalue —  Verifying of adequacy of the built econometric model
of national AN
) and estimation its accuracy
intellectual
capital
B Forecasting of the trend of the value of national
intellectual capital

Step 3. Working out of arrangements to raise the value of national intellectual
capital

Graph 1. Consistency of the steps of estimation and forecasting of the value of national intellectual capital of
Ukraine

scientific researches, expenditure on forming
relations with suppliersand consumers, expenditure
on protection intellectual property;

3) households’ expenditure;

4) foreign expenditure, in particular expenditure
on carrying out scientific and technical works,
expenditure on financing other types of innovation
activity.

This set of expenditure has the following
advantages. The first point is that all types of
expenditureare considered as equal thatis especially
important because the sources of formation and
growth of national intellectual capital are not clear
enough. Another important thing is the visibility
and the simplicity of output data. Additionally,
proposed set of expenditure will result in reliable,
objective and adequate estimation of the value of
national intellectual capital and its changes, which,
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in its turn, can become the basis for scientific policy
decisions how to raise national intellectual capital.

Equipped with this detailed knowledge, it
is now possible to calculate the value of national
intellectual capital of Ukraine in terms of structural
and innovative transformations (Tabl. 1) [8-9].
Tabl. 1 shows that the value of national intellectual
capital of Ukraine has slightly increased during
2011-2016 by 43,2% (from UAH 61,68 billion in
2010 to UAH 88,37 billion in 2016). State budget
expenditure were a significant part of structure of
the value of national intellectual capital of Ukraine
and have increased by 27,44% in given period:
from UAN 27,33 billion to UAN 34,83 billion. First
of all, it is state budget expenditure on financing
education which has increased by UAH 6,02 billion
(or by 20,9%). That indexes have considerably
risen in 2011-2012 (from UAH 27,23 billion to
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UAH 30,24 billion) and 2015-2016 (from UAH
30,18 billion to UAH 34,83 billion). Similarly, state
budget expenditure on innovation activity have
increased by 71,2% from UAH 7,82 billion to UAH
13,39 billion during 2011-2016. Among these types
of expenditure, expenditure on renewal the fixed
capital have sharply increased by 2,9 times and,
in that way, have achieved high scores in 2016. It
is quite reasonably because that situation creates
the basis for sustainable macroeconomic growth
and national intellectual capital in the future. In
contrast, the dynamics of state budget expenditure
on implementation internal scientific and technical
works were not sustainable. The sustainable growth
in 2011-2013 (from UAH 3,96 billion to UAH 4,76
billion) have changed slight decreasing in 2015-
2016 (from UAH 4,27 billion to UAN 4,1 billion).
It is most likely that these trends have been caused
by the processes of transformation of property
relations and the reform of public institutions at
that time. It is also should be noted that state budget
expenditure on scientific activity were considerable
over the last six years and equaled almost 95%
whereas state budget expenditure on development
scientific infrastructure and upgrading material
and technical base were insignificant (only about
5%).

Firms, entrepreneurial sector, did not play a
great role in the process of formation the value of
national intellectual capital of Ukraine. For instance,
firms’ expenditure on carrying out scientific and
technical works have gone up onlyby 13,8%in2011-
2013 and by 15,16% in 2014-2015. Although the
dynamics of enterprises’ expenditure on obtaining
and protecting the intellectual property rights have
tended to increase, these indexes were significantly
lower than similar indexes of developed countries
of the world. It is also justified to admit that a low
activity of households in formation the value of
intellectual capital was one of the main peculiarities
of the development of Ukrainian economy in terms
of structural and innovative transformations.
Undoubtedly, it is caused by low aggregate incomes
of Ukrainian households. As a consequence,
households’ expenditure on education do not
exceed 1,5%. In addition to this, the role of foreign
sector is not principal in formation the value of
national intellectual capital that is proved by the
dynamics of foreign expenditure on financing
innovation activity.

At the second step of the research the author
built the econometric model forecasting the value
of national intellectual capital of Ukraine. All
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needed calculations was produced in programme
environment Excel 2010. The main purpose of this
step is to analyse the statistical relation between
regularity and randomness in formation of the
values of time series of the national intellectual
capital and to estimate the quantitative measure
of its influence. That is due to the fact that the
regularity explains the dynamics of the value of
national intellectual capital in 2010-2016 can be
used to predict its trend in the future. In turn, the
randomness record will allow us to determine the
probability and the possibility of a deviation of time
series (Module “Tools of analysis”). Undoubtedly, it
is the simplified reflection of reality, but due to the
strictly mathematical approachitgivesaquantitative
description of the relation, the dependence and
the conditionality of abovementioned indexes. As
a result, we can estimate the national intellectual
capital development of Ukraine more precisely
that, in its turn, will help to determine external
economic reserves for raising the value of national
intellectual capital.

So the econometric model of forecasting of the
value of national intellectual capital was built as
the linear autoregression model. First of all, built
model was tested for goodness-of-fit, homogeneity
and independence of the law of normal distribution
as well as for non-random component in time
series of the value of national intellectual capital
of Ukraine (Module “Analysis of data”). For this
purpose, the mediums for each group of data
input (2010-2013; 2014-2016) was calculated and
they turned out a differ. Accordingly to the rules
of mathematical statistics [7, p. 379-384], all this
proved that there is a trend (or non-random
component) of the time series of the value of
national intellectual capital of Ukraine. In addition,
the hypothesis about the equality of mathematical
expectations was tested (Module “Two-sample test
with the same dispersions”). The critical limit of
it is the combination of two intervals: [-oo, -2,160;
2,160, oo]. Taking into account that the calculated
criterion equals -0,459, it does not include these
intervals and therefore the main hypothesis about
the equality of mathematical expectations is
assumed.

After that the author determined some
indicators of describing statistics, in particular
Student’s exact test, Fisher’s criteria and
determination coefficient. Student’s exact test (or
T-Statistic) which helps to compare two indexes
if the difference between them is significant and it
equals 1,70 in our case. Fisher’s criteria (or F-test)
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is used to study similarities between groups of data
input and it equals 3,26. Determination coefficient
(or R-squared) shows how well the model of the
regression sample line is constructed and gives
more accurate result for explaining the behavior of
the dependent variable compared with its average
value. That coeflicient in our forecasting model
equals 0,9784 that proves close correlation between
indexes. Accordingly to the rules of mathematical
statistics [7, p 404], all this also proved that there
is a trend (or non-random component) of the time
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y=0,3839x" + 0,3068x + 62,594

series of the value of national intellectual capital of
Ukraine.

Curve of the trend of the value of national
intellectual capital of Ukraine was presented as the
polinomial regression (graph 2):

k
t=b +b .b x
0 1 k

where — value of national intellectual capital of
Ukraine; — years; — (<6).

88,37

= Value of national intellectual capital
of Ukraine

—— [MomuromuanpHblit (Value of
national intellectual capital of
Ukraine)

2015 2016

Graph 2. Polynomial curve of trend of the value of
national intellectual capital of Ukraine

As graph 2 shows, despite the fact that
dynamics of the value of national intellectual
capital of Ukraine in terms of structural and
innovative transformations was not sustainable
the general variablility of this index tendenced to
the increase.

Concluding remarks. The results of analyse allow
us to draw the conclusion that expenditure of the
main macroeconomic actors (government, firms,
households, foreign sector) determining the value
of national intellectual capital of Ukraine are
still lagging behind similar indexes of developed

Jlimepamypa

1. Andriessen D. The Intellectual Capital of the
European Union 2008: Measuring the Lisbon
Strategy for Growthand Jobs/D. Andriessen, C. Stam
/1 Electronic Journal of Knowledge Management. —
2008. — Volume 7. — Ne 4. — P. 489-500.

2. Buracas A. R. Metaeconomics approach and

countries of the world. It caused by the fact that
there is a lack of demand for high-skilled workers
producing new ideas and taking decisions. As
a result, despite on considerable intellectual
potential, national intellectual capital of Ukraine is
rather low and ranged from UAN 61,68 billion in
2010 to UAN 88,37 billion in 2016. In this regard,
further author’s scientific researches will involve
findings on makingthe practical recommendations
for determining the motivational mechanisms of
increasing the aggregate expenditure determining
the value of national intellectual capital.

intellectual resources evaluation / A. R. Buracas, L.
T. Lopes, A. O. Zvirblis. - Lima: Lambert Academic
Publishing, 2012. — 208 p.

3. Edvinsson L. National intellectual capital:
comparison of 40 countries / L. Edvinsson, C. Y.
Lin. — New-York: Springer, 2011. - 392 p.

67



®IHAHCOBUM IIPOCTIP  Ne 3 (27) 2017
[

4. Macerinskiene I. O. Comparative evaluation of
national intellectual capital: measurement models
/ 1. O. Macerinskiene, R. H. Aleknaviciute //
Business: Theory and Practice. - 2015. — Issue 16
(1). - PP. 1-14.

5. Sanchez P. M. National intellectual capital
assessment models: A literature review / P. M.
Sanchez // Journal of Intellectual Capital. — 2013. -
Issue 21. — PP. 10-15.

6. Stahle S. Towards measures of national
intellectual capital: an analysis of the CHS model
/ S. Stahle, P. Stdhle // Journal of Intellectual
Capital. — 2012. — Voume 13. — Issue 2. - PP. 164
-177.

68

7. Wooldridge J. I. Introductory Econometrics: A
modern approach / J. I. Wooldridge. - Mason: South-
Western, Cengage Learning, 2013. - 910 P.

8. baymina T. B. InTenexTyanbHmMii KamiTain:
CTpareriyHmit pecypcTpancdopmallii HaljioHaIbHOTO
rocnoziapcTsa : MoHorpadis / T. B. baynina. — Kuis-
Xepcon: I1I1 Bumemupcokuii B. C., 2009. - 276 c.

9. I'ynuak H. B. Jlep>xaBHe perynoBaHHA IPOLECY
iHTenexTyanisanii ekoHomiky Ykpainu : MoHorpadis
/ H. B. I'ynuak, T. I. Bacunbuis, O. €. Cyxaii. — J/IbBiB
: Anpiopi, 2016. — 256 c.

10. Odinirtamit  caiit  Jlep>kaBHOro  KOMiTeTy
CTaTUCTUKM YKpaiHu. — Pexum Jocrymy: www.
ukrstat.gov.ua.



