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An important task under current economic activity conditions is to find the interrelations between different economic indices and to study the
character of these relationships.

The purpose of this article is to establish a dependence of the export of goods and services from Ukraine on the expenditures for innovation
activity.

The study is based on data from the official internet resource of the State Statistics Services of Ukraine for 2000-2015. The method of
correlation and regression analysis, graphical method, statistical and econometrical methods were used for the research.

It was revealed that the export of goods and services is correlated with expenditures for the research and development and for the acquisition
of other external knowledge. Multiple linear regressions were found for these relationships. The dynamics of the coefficients of values of the
export of goods and services from Ukraine for UAH 1 spent on innovation activity in Ukraine over 2000-2015 was also investigated. Finally, the
predictions for these coefficients were found for 2016-2017.

The novelty of present research is in the quantitative research estimation of the dependence of the export of goods and services of innovation
activity of Ukraine as well as the application of the iNZight software program for this analysis. The results received can be used in practice by
managing export activity through factors that affect it. The dependence of other indices of the innovation activity of Ukraine on its foreign
trade can be expanded in further studies.
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Bnaus Butpar
Ha iHHOBaLilHY AiA/bHICTb YKpaiHK
Ha ii 30BHILLHIO TOPriB/Ao

P. A. BooHap
BpemeHcekuli yHisepcumem,
BpemeH, HimeyuuHa

Y Cy4acHMX YMOBax [rOCMOAapIOBaHHA BaX/MBE 3aBAaHHA —
BUAB/IEHHA B3aEMO3B’A3KIB MiXX EKOHOMIYHUMMW TMOKasHUKaMM i
AOCNIAMKEHHA TX XapaKTepy.

MeToto pob0TH — BUBHEHHA 3a/1€XKHOCTI €KCNOPTY TOBapIB i mocyr
3 YKpaiHu Big BUTPAT Ha iHHOBALiMHY Aif/IbHICTb.

[locnifKeHHA FPYHTYBaZoOCA Ha AaHMX, OTPUMaHMX 3 OdiLliiiHoro
CauTy /lepsKaBHOI C/y»KBM CTaTUCTMKKM YKpaiHu 3a 2000-2015 pp.
[lnAa  npoBegeHHA AOC/IAMEeHHA 3acTOCOBAaHO KOpe/ALiiHO-
perpeciiiHuii aHanis, rpadiyHuii, CTaTUCTWUYHI | eKOHOMeTpUYHi
MeTOAM.

Ha ocHoBI 34iliCHEHOro aHa/i3y BCTAaHOB/IEHO, LU0 eKCMOPT TOBapiB
i mocayr Kope/toe 3 BUTpaTaMu Ha AOC/iAXeHHA | po3pobku Ta
TaKOX 33/1€KMUTb Bif TNpPUAOAHHA [HLIMX 3OBHILUHIX 3HaHb.
MobysoBaHO /iHIMHI - MHOMMWHHI  perpecii, AKi OnMUCYOTb L0
3a/1eKHICTb. TaKOX AO0CAIAMKEHO AMHAaMIKy y 2000-2015 pp. i
no6y0BaHO NMPOrHO3 Ha 2016-2017 pPp. BE/IMYMH €KCNOPTY TOBapiB
i mocayr 3 YKpaiHM Ha 1 TFpUBHIO, BWUTPayeHy Ha iHHOBALLifHY
AiANBHICTL YKpaiHu.

HoBu3Ha AO0C/iAMKEHHA NOAArAaE B  Ki/bKICHOMY A0C/igXEHHI
3a/1€KHOCTi €KCMOPTY TOBAPIB i MOC/YT Bif, iIHHOBALLIMHOI AiA/bHOCTI
YKpaiHM, a TakoX BMKOpUCTaHHi nporpamu iNZight ana uboro
aHanisy.

OTpuMaHi  pe3ysbTaTu  MOXYTb  OyTM  BUKOpWUCTaHi  AaA
pery/toBaHHA OOCAry eKcrnopTy 4epe3 ¢akTopu, AKi Ha HbOro
BM/IMBaOTh.

Y noganblioOMy MOXHA AOC/iAXKYBaTU 3a/1EXKHICTb MOKa3HUKIB
30BHiLLIHBOI TOPriBAi YKpaiHu Big iHWMX NOKasHWMKIB il iHHOBaLiiHOl
AiANBHOCTI.

Katouosi cn0ea: ekcriopT TOBapiB; eKCropT noc/yr; iHHOBALliMHa
AiANBHICTb; KOpenAuia; JiHiHa perpecia; TOYKOBWI MPOrHO3;
noxXunbKa NporHo3y; aBTOKOpe/ALlis.

OO

B/aunAaHue pacxoaos
Ha MHHOBALMOHHYIO AEATE/IbHOCTb YKPauHbl
Ha ee BHELLHIOI0 TOPros/io

P. 1. BoOHap
BpemeHckuli yHusepcumem,
BpemeH, l'epmaHus

B coBpeMmeHHbIX YC/I0BMAX XO3ANCTBOBAHMA BaXKHOM 3agayent
AB/IAGTCA BbIAB/EHUA B3aMMOCBA3EN MeXay 3KOHOMUYECKUMM
rnoKasaTe/NsaMM 1 UCC/1eA0BaHue UX XapaKkTepa.

Llesb paboTbl — M3y4eHne 3aBUCMMOCTH SKCMOPTa TOBApOB U yCayr
C YKpauHbl OT 3aTpaT Ha MHHOBALMOHHYIO eATe/IbHOCTb.
Uccnegosanne  6asvpoBasocb Ha  AaHHbIX, MOAYYEHHbIX C
oduuMasbHOro caifTa [OCysapCTBEHHOW  C/y»KObl  CTAaTUCTUKM
YKpauHbl 33 2000-2015 rT. /1A NpoOBeAeHUA UCC/1eA0BaHuUA
NpUMeHEeHbl MeTOZ, KOPPe/ALMOHHO-PEerpeCcCMOHHOIO  aHa/u3a,
rpaduyecknii  MeTog, CTaTUCTUYECKME U SKOHOMEeTpUYecKkue
MeTOAbl.

Ha ocHoBe npoBegeHHOro aHa/M3a YCTaHOB/IEHO, YTO 3KCMOPT
TOBapoOB U YCAYr KOppenupyeT C 3aTpaTaMu Ha UCCAeA40BaHMA U
pa3paboTKu, a TakKe 3aBUCUT OT NMPUOBPETEHUA APYTUX BHELLIHUX
3HaHWIM. [lOCTPOEHbl /IMHeMHble MHOMeCTBEeHHble perpeccuu,
onucaBlLMe 3Ty 3aBUCMMOCTb. McciegoBaHa AMHAMMKa B 2000-
2015 IT. U Ha 2016-2017 IT. MOCTPOEH MPOrHO3 BE/MYMH SKCMOpTa
TOBaApPOB U YCYr U3 YKpauHbl B pacieTe Ha 1 FPUBHY, NOTPaYeHHYIo
Ha MHHOBALIMOHHYIO AeATe/IbHOCTb YKPauHbl.

HoBM3Ha uMCCreaoBaHMA  3aKAKOYAETCA B KO/IMHECTBEHHOM
MCCeA0BaHUM  3aBUCMMOCTM  3KCNopTa TOBAapOB M ycayr OT
MHHOBALIMOHHOM AeATe/IbHOCTM YKPauHbl, @ TakXKe UCMo/Ib30BaHUM
nporpammsl iNZight gna 3Toro aHasusa. MosydeHHble pesy/bTaTbl
MOXHa MPUMEHATb A/1A pery/MpoBaHvsa obbema 3KcrnopTa ¢
NOMOLLbI0 PaKTOPOB, Ha HEro B/AMAIOLLMX.

B gasnbHelliem MOXHO MCC/e40BaTb 3aBUCMMOCTbL MNOKasaTesei

BHeLUHel TOproB/AM  YKpauHbl OT  APYrMX  roOKasaTtesein
ee VHHOBALMOHHOM eATe/IbHOCTU.

Knlouesble  cn108a:  3KCMOPT — TOBapoB;  3KCMOPT  YCAyT;
VMHHOBALMOHHAA  [eATe/IbHOCTb;  KOPpe/Auus;  /IMHelHaA
perpeccus; TOYEUHbIN NPOrHo3; owmnbKa NpOrHo3a;
aBTOKOppe/ALUA.
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Introduction

on its expenditures for the innovation activity is explored in

this article. The total sum of expenses on the innovation
activity as well as its components of financing sources and
innovation activities was chosen for this analysis. Official data of
the chosen indices can be found at the official internet website of
the State Statistics Services of Ukraine [6]. The research is carried
out for the annual data of these indices over 2000-2015.

: he dependence of export of goods and services from Ukraine

Innovation activity and foreign trade play an important role in the
economics of a country. Foreign trade in goods and services has a
significant impact on the gross domestic product (Ilvanenko,
2011) [1]. There are some academic papers, which have already
tackled foreign trade and innovation activity in Ukraine. Mazaraki
and Melnyk (2012) analyzed the determinants for Ukraine of the
development of its foreign trade by innovative products in their
article [2]. Melnyk and Zubko (2011) investigated the innovations in
the goods’ structure of the Ukrainian foreign trade [3]. Kyzym
etal. (2014) studied foreign trade in the production of high-tech
industries of Ukraine after it joined the WTO [4]. Meh (2011)
identified separate groups of industrial products with different
degrees of scientific intensity in the goods’ structure of foreign
trade of Ukraine and estimated their influence on the innovation
development of Ukraine in [5].

Research Question

innovation activity of Ukraine, the statistical data about

which can be found on the website of the State Statistics
Services of Ukraine, affect its foreign trade. The first group of
such indices is the sum of expenses according to innovation
activities. This group consists of the following expenditures: for
research and development, for the acquisition of other external
knowledge and for the acquisition of machinery, equipment, and
software.

: he aim of the paper is to establish how the indices of the

Method and Data

he econometrical methods, given, in particular, in the book
@by Yeleyko, Bodnar and Demchyshyn (2011) [7], are used for

the further studies. The Excel and iNZight programs are used
as software for analysis. INZight is a statistical programming
language R package. It allows for easy and quick exploration of
statistical data, as well as building different statistical graphs, and
analyzing time series.

The data on foreign trade are given in USD at the official website
of the State Statistics Services of Ukraine. And the data on the
innovation activities are given in UAH. Thus, these data should be
reduced to the same units first of all. For this purpose, data on the
foreign trade is multiplied by the corresponding values of the
average official exchange rate of UAH against the USD taken from
the official website of the National Bank of Ukraine [8]. Since the
initial data is annual, the official exchange rate is annual too. Next,
under consideration of the inflation rate during corresponding
periods, all data are adjusted to the prices as of 2015.

Correlation coefficients are computed in order to identify the
relationship between the total sum of expenses on the innovation
activity of Ukraine and export of goods and services. The
correlation coefficient between export of goods from Ukraine
and the sum of expenses on the innovation activity is equal to
0.43 (significance level a = 0,096). The correlation coefficient
between export of services from Ukraine and the given sum of
expenses is equal to 0.14 (¢ = 0,605). And the correlation
coefficient between the export of goods and services in general
and the sum of expenses on the innovation activity is equal to
0.38 (e = 0,147).

OO

Thus, we may conclude that there is no linear relationship
between the sum of expenses and established indices of the
export. Therefore, there are two possibilities: either there exists a
nonlinear relationship between considered indices or there is no
relationship between them at all. We will use the graphical
methods to check which of them is correct.

Graphs of dependence of export of goods, services and in general
on the expenses on the innovation activity are given in Fig. 1and 2.
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Fig. 1. Relationship between export of goods and services from
Ukraine and the total sum of expenditure on the innovation
activity of Ukraine over 2000-2015, UAH million
Source: compiled by the author, based on [6].
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Fig. 2. Relationship between export of goods and services in total
from Ukraine and the total sum of expenditure on the innovation
activity of Ukraine over 2000-2015, UAH million

Source: compiled by the author, based on [6].

There are no clearly visible tendencies of these processes in their
graphs. Thus, a conclusion about the absence of relationship of
the sum of expenses on the innovation activity of Ukraine and
investigated indices of its export, based on these graphs, is
drawn.
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Results

is the sum of expenses according to innovation activities.

:: he first group of indices of the innovation activity of Ukraine
This group consists of the following expenditures: for

research and development, for the acquisition of other external
knowledge and for the acquisition of machinery, equipment, and
software. We denote by ¥ the pair correlation coefficients and by
o the corresponding significance level. Then the next table 1 is
obtained.

Table 1

Values of pair correlation coefficients between indices of export of goods and services from Ukraine
and areas of financing of innovation activities of Ukraine over 2000-2015"

. Expenditures | Expenditures for the
Expenditures L
for the acquisition
Export of . for research L .
Export of goods services Export in total and acquisition of of machinery,
other external equipment,
development
knowledge and software
Ls o * iy Ls o Ls o * o Ls o

Export of goods 1.000 0.000 0.889 | 0.000 | 0.996 | 0.000 | 0.501 | 0.048 | -0.584 0.018 0.199 0.460
Export of services 0.889 0.000 1.000 | 0.000 | 0.924 | 0.000 | 0.299 | 0.261 | -0.728 0.001 0.073 0.788
Export in total 0.996 0.000 0.924 | 0.000 | 1.000 | 0.000 | 0.472 | 0.065 | -0.620 0.010 0.179 0.507
Expenditures
for research 0.501 0.048 0.299 0.261 0.472 | 0.065 | 1.000 | 0.000 0.131 0.629 0.555 0.026
and development
Expenditures for the
acquisition of other | -0.584 0.018 -0.728 | 0.001 | -0.620 | 0.010 | 0.131 | 0.629 1.000 0.000 0.504 0.047
external knowledge
Expenditures
for the acquisition
of machinery, 0.199 0.460 0.073 0.788 0.179 0.507 | 0.555 | 0.026 0.504 0.047 1.000 0.000
equipment
and software

*Source: compiled by the author, based on [6].

Table 1 shows that expenditures for the acquisition of machinery,
equipment and software are weakly correlated with the
established export’s indices. Therefore, multiple linear regressions
of dependence of export of goods (model 1), services (model 2)

and in general (model 3) on the expenditures for research and
development (variable A) and the expenditures for the acquisition
of other external knowledge (variable B) are calculated. Received
results are given in the following table 2.

Table 2
Multiple linear regressions of dependence of export of goods, services and in general on the expenditures for research
and development and the expenditures for the acquisition of other external knowledge over 2000-2015"
Unstandardized coefficients Standgr.dlzed s .
coefficients Significanc Adjusted .
Model R-squared F-statistic | p-value
Standard e level R-squared
B Beta
error
1 (constant) 553710.508 96178.180 5.757 0.000
variable A 138.056 37.196 0.587 3.712 0.003 0.680 0.631 13.804 0.001
variable B -336.447 80.649 -0.660 -4.172 0.001
2 (constant) 147099.976 21044.713 6.990 0.000
variable A 20.819 8.139 0.400 2.558 0.024 0.687 0.639 14.264 0.001
variable B -87.927 17.647 -0.780 -4.983 0.000
3 (constant) 700810.484 | 112555.075 6.226 0.000
variable A 158.875 43.530 0.563 3.650 0.003 0.696 0.649 14.881 0.000
variable B -424.374 94.381 -0.694 -4.496 0.001

*Source: compiled by the author, based on [6].

Thus, the export of goods from Ukraine increases by UAH 138.056
million, on average, if the expenditures for research and
development increase by UAH 1 million and for a fixed value of
expenditures for the acquisition of other external knowledge.
And the export of goods from Ukraine decreases by UAH 336.447
million, on average, if the expenditures for the acquisition of
other external knowledge increase by UAH 1 million and for a
fixed value of expenditures for research and development. The
export of services from Ukraine increases by UAH 20.819 million,
on average, if the expenditures for research and development
increase by UAH 1 million and for a fixed value of expenditures for
the acquisition of other external knowledge. And it decreases by
UAH 87.927 million, on average, if the expenditures for the
acquisition of other external knowledge increase by UAH 1 million
and for a fixed value of expenditures for research and
development.

The export in total from Ukraine increases by UAH 158.875 million,
on average, if the expenditures for research and development

OO

increase by UAH 1 million and for a fixed value of expenditures for
the acquisition of other external knowledge and decreases, on
average, by UAH 424.374 million if the expenditures for the
acquisition of other external knowledge increase by UAH 1 million
and for a fixed value of expenditures for research and
development.

All constructed models describe more than 68% of variations of
the established indices of the export. Finally, the absence of
multicollinearity in these models follows from the low value of
pair correlation coefficient between their factors, which is equal
to 0.131.

The second group of indices of the innovation activity of Ukraine,
the statistical data about which can be found on the website of
the State Statistics Services of Ukraine, is the sum of expenses
according to the financing sources. This group consists of the
following indices: own funds of enterprises, funding from the
state budget and funding by foreign investors (table 3).
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Table 3
Values of pair correlation coefficients between indices of export of goods and services from Ukraine
and financing sources of the innovation activity of Ukraine over 2000-2015"
Cost of financing the innovation activities of Ukraine
Export own funds state budget foreign investors
* ® s o s o
goods 0.273 0.306 0.215 0.424 0.073 0.788
services 0.010 0.971 -0.075 0.783 0.273 0.306
in total 0.385 0.141 0.229 0.394 0.165 0.541

“Source: compiled by the author, based on [6].

Let us remind that # denotes the pair correlation coefficients and
a denotes the corresponding significance level in Table 3.
It follows from Table 3 that the indices of export of goods and
services are uncorrelated with financing sources of the innovation
activity of Ukraine. Similar graphical analysis in Figures 1 and 2
provides for the conclusion about the absence of relationships
between indices of export of goods and services from Ukraine
and own funds of enterprises, funding from the state budget and
funding by foreign investors. Let us consider in more detail one of
such graphs, which demonstrate dependence of export of
services on the own funds of enterprises.

It follows from Fig. 3 that there is no any relationship between
export of services from Ukraine and own funds of enterprises.

Export.Services versus Own.funds

o O
20132015

o
2591

(=]
2010 .

2e+05
I
T

o
2014

180000
|

o
2009

Export.Services
140000 160000
I I
T T

120000
|

1e+05
|
T

T T T
10000 15000 20000
Own.funds

Fig. 3. Dependence of export of services on the own funds of
enterprises, spent on innovation activities
in Ukraine over 2000-2015, UAH million”
*Source: compiled by the author, based on [6].

At the same time, one can see that there was a linear relationship
between these indices up to 2008. The results of this relationship
are given in the following table. Enterprises have spent less

money on the innovation activity after 2009, as well as export of
services from Ukraine increased, and this broke down the
relationship, mentioned before, given in Table 4.

Finally, let us consider coefficients, which show the part of export
of goods (Cy), services (Cs) and in total (Ct) relative to UAH 1 spent
on innovation activity of Ukraine. These coefficients can be
computed as

E E E
Cy = %A’Cf%A’ Ct:%A’

where Eg, Es and E: are the export of goods, services and in
general, respectively, and IA denotes expenditures on innovation
activity of Ukraine. Dynamics of these coefficients for 2000-2015 is
given in Table 5.

It follows from table 5 that the dynamic of established
coefficients can be better described by parabolic trends.

These trends describe from 71.5% to 77.8% of the indices’ variation.
Moreover, empirical values of the Darbin-Watson criterion are
equal to 2.549, 2.032 and 2.485 for parabolic rends of Cg, Cs and C,
respectively. These values are rather close to 2. Thus we can state
that there are no autocorrelation of rests in parabolic trends. p-
values for the F-statistic are smaller than 0,05. Therefore,
forecasts of the considered coefficients, based on the parabolic
trends for 2016-2017, can be made with probability p=0,95 (table 6).

Thus, it can be stated with probability p=0,95 that the coefficient
of values of export of goods from Ukraine per UAH 1 to be spent
on innovation activity of Ukraine is expected between 57.957 and
105.109 in 2016 and between 53.014 and 130.492 in 2017. The
coefficient of values of export of services from Ukraine per UAH 1
to be spent on innovation activity of Ukraine is expected between
14.466 and 25.082 in 2016 and between 16.686 and 25.551 in 2017.
And the coefficient of values of export from Ukraine in total per
UAH 1 to be spent on innovation activity of Ukraine is expected
with probability p=0,95 between 73.084 and 129.531 in 2016 and
between 82.828 and 145.915 in 2017.

Table 4
Linear regression of export of services on the own funds of enterprises, spent on innovation activity in Ukraine over 2000-2008"
. - Standardized I .
Model Unstandardized coefficients coefficients ¢ Significance R-squared Adjusted R- F-statistic | p-value
level squared
B Standard error Beta
1 (constant) 85045.269 9831.168 8.651 0.000
variable A 2.495 0.670 0.815 3.724 0.007 0-665 0.617 13-871 0.007

*Source: compiled by the author, based on [6].

OO
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Table s
Dynamics of coefficient of values of export of goods, services and in total from Ukraine per UAH 1 spent
on innovation activity of Ukraine over 2000-2015"
Trend’s model Unstandardized Standardized
Ind coefficients coefficients ¢ Significance R- Adjusted R- F- p-
level isti |
ex type coefficients B Standard Beta eve squared squared statistic | value
error
. (constant) 28.331 6.549 4.326 0.001
Cg Linear ¢ 1712 0.677 0.560 2.527 0.024 0.313 0.264 6.386 0.024
(constant) 52.437 7.141 7.343 0.000
Cg | Parabolic t -6.324 1.933 -2.068 -3.271 0.006 0.715 0.671 16.273 0.000
% 0.473 0.111 2.703 4.275 0.001
. (constant) 5.911 1.720 3.438 0.004
Linear - Bl S a5 2,303 0.037 0.275 0.223 5.306 0.037
Cs (constant) 12.810 1.608 7.968 0.000
Parabolic t -1.890 0.435 -2.419 -4.343 0.001 0.778 0.744 22.830 0.000
% 0.135 0.025 3.028 5.435 0.000
Linear (constant) 34.242 8.186 4.183 0.001 0.310 0260 6.278 B
t 2.121 0.847 0.556 2.506 0.025
Ct (constant) 65.247 8.548 7.633 0.000
Parabolic t -8.214 2.314 -2.155 -3.549 0.004 0.737 0.696 18.195 0.000
t? 0.608 0.132 2.789 4.593 0.001
“Source: compiled by the author, based on [6].
Table 6

Forecasts of coefficient of values of export of goods, services and in total from Ukraine per UAH 1 to be spent
on innovation activity of Ukraine for 2016-2017"

Coefficient Year Point forecast Margin error of prediction
¢ 2016 81.533 23.576
2017 91.753 38.734
C 2016 19.774 5.308
2017 22.619 5.932
C 2016 101.307 28.223
2017 114.372 31.544

“Source: compiled by the author, based on [6].

Conclusions

export from Ukraine and the expenditures for innovation

activity of Ukraine in total, as well as relative to the financing
sources of these expenditures. The export of goods and services
from Ukraine separately, as well as in total, are well described by
multiple linear regressions of their dependence on the sums of
expenditures for research and development and for the
acquisition of other external knowledge.

:: here are no direct relationships between the indices of

Coefficients of values of export of goods, services and in total from
Ukraine per UAH 1 spent on innovation activity of Ukraine were
established. Dynamics of these coefficients over 2000-2015 can be
described by using parabolic trends, which also demonstrate further
growth of the considered indices. Constructed trends correspond to
the initial data with p-value less than 0.05 according to the Fisher
criterion. Therefore, one can use them for the considered
coefficients forecasting with probability 0.95. The point forecasts
for the established coefficients were found for 2016-2017, as well as
their confidence intervals for significance level 0.05.

The novelty of present research is in the quantitative research
estimation of dependence of export of goods and services on the
innovation activity of Ukraine, as well as the application of the
iNZight program for this analysis. The results received can be used
in practice by managing export through factors that affect it.
Dependence of other indices of the innovation activity of Ukraine
on its foreign trade can be expanded in further studies.
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