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ABSTRACT

In the article we attempt to identify indicatorsatthave a significant impact on the level of inrnava
activity, for a deeper understanding of the essemwk principles of the innovative process. Thischat
presents the econometric analysis. The model ofipleilregression was built. Econometric modelingswa
carried out based on statistical data on regionRRadsia. The study proved the high importance of
organizational innovations and investments forease of innovative activity of economic entities.
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1.INTRODUCTION of business and social settings has lead to innmvat
becoming strategic imperative.
According to recent studies, the level of innovatio The structure of expenditure on innovations is

activity depends on the level of development, whics different in different firms. So, according to theport,
achieved by regions and separate enterprises. Fiorma Which was published by (EC, 2013), industry sector
of modern structures that would be innovation-dgen ~ companies are most likely to have directed more 8%
depends on different combinations of factors afrimal and ~ Of their investment in training (25%) and company
external environment (Baranenkcet al., 2014). reputation and branding (28%) in innovation pragect

Managing by innovation regions and enterpriseslirem  (EC, 2013). Service sector companies are mostylitel
have directed more than 5% of their investment &an

the use another methods-for example, scenario o ; X . |
technologies like foresight-designing and roadmagpi D (28/‘_)) to innovation project (E.C' 201?.’)' .ASO
companies spent their investment in organization or

(Baranenkaet al., 2014). Iterative and interactive models . : )
have replaced the traditional linear model of irat@mn bus!ness process improvements or product or service
design towards innovation projects.

durlng the Ias_t .decade' Innova_t|o.n IS QbOUt crgatln It is generally accepted that innovation may not be
meaning, tha_\t Itis mh_erently SOC"?‘I' and is grexd N~ distributed evenly in various reasons. Accordinghe
eX|s_t|ng social practices (Tu0m|_, 201_4)' Innovative Regional Innovation Scoreboard 2014 (EC, 2014) all
projects, as a rule, have high risks, althoughhe"Eyrope Union (EU) regional innovation leaders
potentially may lead to significant direct and iretit (27 regions) are located in only eight EU Member
(for example, social or environmental effects) Hfé8e  states: Denmark, Germany, Finland, France, Ireland,
(Jeston and Neilis, 2013). As a rule, the creatidn  Netherlands, Sweden and United Kingdom. This
numerous innovative projects in the region leads toindicates that innovation excellence is concenttate
growth of incomes of the population, to improve the relatively few areas in Europe.

quality of copyright protection. Also it leads to For deeper understanding of the innovation process,
improve the connection between education andwe attempt to identify the indicators that have a
business (Gromov, 2014). The increasing complexity significant impact on the level of innovation adtjv
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With the acceleration of scientific and technolagjic
progress, an important factor in the dynamics aficso

economic development is the speed of improvemett an innovative technologies;

creation of new products, services and technologits
increasing the intensity of innovative activity. &h
urgency of stimulating innovative activity causedthe
low share of innovative products in the structuféhe
products, manufactured on the territory of Russid a
the predominance of raw materials orientation af th

(6) index of education in the region; (7) the shafe
innovative goods, works and services; (8) number of
(9) number of developed
innovative technologies; (10) the flow of foreign
investments on the entities. The information base o
statistical data contained these indicators by
administrative districts (regions) of Russia.

By a set of indicators was built the correlationtmxa
The correlation coefficient is used to determine th

existing facilities, the presence of a number of relationship between two variables.

inefficient industries with low productivity, as Wes

The education index is calculated by the author’s

the need to improve competitiveness in the globalmethod (Ekimova, 2009) which was carried out wita t

market to achieve sustainable development.

financial support of Russian Foundation for basic

At the same time, we need a correspondingresearch. Educational potential of the regionsagagessed

institutional framework which encourages innovation
activity. Some researchers believe that
implementation, for instance, the cluster polide tevel

in terms of the following indicators: Availabilityof

for the educational services (the number of University el in

the region per 10,000 population); financial segufihe

of innovative development of regions should not be ratio of average monthly nominal accrued wagesha t

below average. And these conditions are true amlyaf
few regions of Russia (Zhiltsova, 2012).

2. MATERIALSAND METHODS

One of the important directions in the study of
innovation is using modeling tools, which allow
identifying factors that determine the development
private economic processes. In practice, innovatiten
is a random variable. However, given the Genegaldr
to increase of innovative activity, the number of
innovation projects increases and becomes a regul
phenomenon. In reality, the cumulative behavioraof
relatively large number of random variables almoses
a random character and acquires certain regukaritie

Education sector in the region and the living wafi¢he
able-bodied population in the region); scientific
productivity (the number of post-graduate studguis
100,000 population) (Ekimova, 2009).

As a result of the analysis of statistical indigato
we hypothesized that one of the major factors, twhic
can evaluate innovativeness of regional economic
system is the number of developed innovative
technologies for a certain period (year).

This tool does not claim universal evaluation of th
innovativeness of region, but it is easily applieafor

%he purposes of obtaining a general idea on thevigro

of innovative industry or innovative region for a
certain period of time.
The main purpose of econometric modeling is to

Process simulation enables to identify the main gegerine specific quantitative relationships caubsd

factors influencing the target. If you know the

common qualitative regularities in the economicotiye

guantitative relationships between these factord an (Klimenko, 2011). The construction of the modetfiis
simulated indicator, you can improve the quality of research is aimed to the detection, analysis disttal
management value target by the direct impact on itSyaqy|arities in the economy and confirmation outiefy
determinants. Knowing the extent and character ofine primary hypothesis. To achieve this aim we have

influence of each factor, it is possible to chothgemost
effective way to manage.

Using modeling tools improves the quality of
planning. This is especially important in connectigith
the low effectiveness of the prepared forecastesidlts
of innovation and scientific activities.

In the course of our research we made theY, =f(Xy, Xy Xi)

information base of statistical data on the follogyi
indicators: (1) Number of employees engaged
research; (2) the volume of innovative productska@nd
services; (3) payments to other countries for thpart

in

constructed a multiple regression model. Multiple
regression model solves the problem of the depemden
of one variable (Y) of two or more explanatory ables
(X1, Xa..., Xn). The general equation of the model is
represented by the formula 1:

1)

The main goal of the multiple regression is to tuail
model with a large number of factors which identifig
impact of each of them individually, as well as the

of technology; (4) the payments for the export of cumulative effect of all factors on simulated iratir.
technologies to other countries; (5) expenses ef th The calculations were performed with the matherahtic

organizations in the region on technological inrimrg
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3.RESULTS advanced technologies: The natural logarithm otsos
organizations in the region on technological
As the dependent variable (Y) was selected indicato innovation and the volume of foreign investments.
The number of generated innovative technologiesa(as Since the correlation between all indicators of the
factor of innovation performance). As explanatory model does not exceed 70%, we can assume that the
variables X;-Xs) was selected: Expenses of the Pproblem of multicollinearity is missing.
organizations of the region on technological inniwres It is important to note that the growth of investitse
(the natural logarithm (In) the amount of expenses); does not itself provide improving climate for indion,
the share of innovative goods, works and servidey ( because these even was a negative correlationtkéth
the index of education in the regioks); the volume of  specific indicator of the weight of the innovatigeods,
foreign investments (the natural logarithm (Invofume works and services-the correlation coefficientgaad to-
of investments-IK,); number of innovative technologies 0,143. The leading role have projects that attthese
(Xs). Since most of the factors in the model is of a investments. Economic clusters may be the center of
relative nature of the data, the volume of foreign attraction of investment resources in the econofrthe@
investments and expenditures organizations ofegeon ~ region, providing the basis for long-term produatio
on technological innovations have been restatethén  innovative and infrastructure projects.
form of natural logarithms, which allows more prdpe The coefficient of determination ¢R 0.62) is to test
to take into account the dynamics of their changesthe goodness of fit of the model. Its value indisat
among regions on a background of other factorss &hi  fairly high quality of the model.
a common practice of research of financial indicato Fisher's exact test is a statistical significanest t
The sample was made according to statistics of 32used in the analysis of categorical data where Eamp
regions, covering Volga region Federal District (F sizes are small. Its value also confirms the qualitthe
Siberian Federal District (SFD) and the Urals Fatler model and the importance included in the calcufetiof
District (UFD). Selected Federal districts occupy a the variables<;-Xs (p<0.05).
similar proportion to its contribution to the GDRda So, F estimated model is 9.13-which is more than
have a similar structure of the economy. Central F critical (found on the Fisher’'s tables) 2.71. In
Federal district and Northwest Federal districtavaot ~ conclusion, we reject the null hypothesis about the
included in the sample, because of availability of insignificancy of factors with risk of mistakes nwre
Federal cities (Moscow and St. Petersburg), whiehew than 5%. So, we can assume that the model is
significantly different from the average values of adequate statistical data and suitable for carry ou
indicators. Using this data usually reduce the economic analysis and forecasting (p<0.05).
information content of calculation models. Checking the quality of models on Student’s Tew, t
The most recent period for which it is possible to coefficignt t, calculated on the tables of the;t—m_;as 2.08.
obtain official statistical data about all studiedicators ~ According to the Student's Test, the only significactor
is 2010. Calculations were based on empirical dgta N the model is the number of used technologs, (
regions of VFD, the SFD and UFD for one year, which because only in relation to this factor conditi@stimated

were divided into two parts: According to the regioof is more than t critical. But Fisher's exact teshioh is
more accurate, confirms the importance of factdtse

VFD and the SFD model actually was built and adogrd . - ) ;
to the data of UFD-model was tested to ensure theDurbln-Watson statistic (DW) for independence rasl

verification of the model and the results of catiohs. (autocorrela_tlon) als_o confirms  the absenc_e of
The functi f the Ii itiol ion mod autocorrelation). DW = 2.12 and consequently faithin
€ function ot Ihe linear multiple regression mode o - jiapyq| (1.5; 2.5), that testifies to absenck

on the basis of empirical data by regions of Volga ,scorrelation of the residuals and quality of lod
Federal district and the Siberian Federal district To avoid heteroskedasticity in the model, some of

presented by the formula 2: the variables in the model have been replaced with
their logarithms.
Y =-13.01+ 0.40nX; + 0.18] 2 Partly the discrepancy between the results of Stisde
X, +0.110X,; + 0.430nX, + 0.0Z1X, Test and other can be explained by the non-lineafithe
dependencies between these economic variables.
According to the model factors, and x, have the The public nature of economic relations is not 95%

greatest influence on the number of newly-createdexactness mathematically describes the relationship

////A Science Publications 1580 AJAS



Natalia Grigoryeva and Rezeda Kundukchyan/ Ameritaurnal of Applied Sciences 11 (9): 1578-1583,4201

between the number of created innovative the average value in the sample. This indirecthficms the
technologies and other factors (according to Sttiden fact of the dependence of region’s innovative piden
Test all factors become significant only at 35% (which is understood as the ability to create tefdgy that
probability when t = 0.39). Since innovation is qualify as advanced) from the reached level of

nonlinear and dynamic process, there will always betechnological and innovative development (which is
flaws applied methodologies identification of characterized by a weight of innovative productd tre

innovations, the registration of the results of NUmber of used technologies) and indicates thetipesi
innovation and intellectual activities, bureaucati [nflience of the developed environment of innovatio
procedures and reporting’s mistakes. So, the aediev 2ctivities in the regional economic systems tortheber
quality of the model can be regarded as satisfgctor ~ Of 9enerated innovation.

On the basis of the model (2) results for the tesa Tablel. The value of deviations in the number of developed

set were calculatedlable 1 and 2 show the values of innovative technologies (regions of the UFD)
deviations about the number of developed innovativeRregions of The value of
technologies in the regiores (which were calculated by the UFD deviationsef)
the formula (3)): Kurgan region -2
Sverdlovsk region 22
= -Y.. Tyumen region -10
R ®) K)kllanty-Ma?lsiysk Autonomous Okrug -5
Yamalo-Nenets Autonomous Okrug -3
Where: Chelyabinsk region 23
Yiact = He actual value of the indicator according to Altai Krai 0
the statistics Source: Calculated by authors
Yestimated = T he estimated value of indicator according
to model Table2. The value of deviations in the number of developed
innovative technologies (regions of the VFD and 5FD
Data fromTable 1 and 2 shows that the actual number Regions of The value of
of developed advanced technologies are higher than the VFD deviationse)
corresponding values calculated by the modgiOje in Kirov region -5
regions which are the investment centers. For el@mp Nizhny Novgorod region S
there are centers of all Federal districts (NizMowgorod =~ Orenburg region 1
region, Novosibirsk region, Sverdlovsk region) egions Eg?éiég%ﬁn 2
which are actively implement the policy for theatfen of  gaghkortostan republic -10
economic clusters: Chelyabinsk region (pharmacautic Mari El republic 0
cluster, the cluster drives, «solar cluster», thester of Mordovia republic -1

mechanical engineering and Metalworking), Orenburg Tatarstan republic 3
region (tourist, machine-building clusters), Peregion, Samara region 2
. . Saratov region 2

Samara region, Sgratov region. _ ~ Udmurt republic 8
The exception is the Tomsk region, where also @§tiv  Ulyanovsk region 1
implements the cluster policy: Pharmaceutical elyghe Chuvash republic 0

cluster «Information technologies», «Solid-staterawave Regions of the SFD

electronics», «Fluoride technologies», «West-Siperi Zabaikalsky Krai -3
atomic-industrial Alliance», forest cluster. KKUtSk region. g

Also, the deviations confirms show that the creatiod ngﬁg;\g;;s ?(Iac:;?on 1
implementation of innovations is nonlinear proce3s, Novosibirsk region 14
in the Kirov region, Mari El Republic, Zabaikalsky omsk region 8
Krai, Tyva Republic and Khakassia Republic the alctu  ajtaj republic 3
value of the number of developed advanced Buryatia republic 3
technologies for 2010 is zero, according to theefeld  Tuva republic 1
Service of State statistics (FSGS). Although exjterad Khakassia republic -1
on technological innovation is achieved. In mosttefse  Tomsk region -4

regions, the number of advanced technologies essothan  Source: Calculated by authors

///// Science Publications 1581 AJAS



Natalia Grigoryeva and Rezeda Kundukchyan/ Ameritaurnal of Applied Sciences 11 (9): 1578-1583,4201

4. DISCUSSION of forecast on the test data group. Accounted énntiedel
factors objectively reflect the real economic peses and
However, when analyzing predictions by this model, allow to assess the likely value of the number @fvlg
it is necessary to consider the high uncertaintghef  created technologies, with a given initial paramgete
progress of scientific and technological progresd a

strong dependence of efficiency of innovation 5. CONCLUSION
development of the socio-economic environment & th
region, its abilty to implement innovative In conclusion, analysis of derivations showed that

development. Level of the human capital increakes t the actual number of developed innovative techrietog
speed of implementation new technologies. In aystud above the calculated values in those regions whreh
(Safdari et al., 2010) noted that human capital in the investment centers or actively implement thécpo
developed countries influences positively on ecoisom for the creation of economic clusters. Therefore,
growth through domestic innovation component. organizational innovations are important for insiag the
So, as the development of qualitative and innovativeness of the regional economic systemss Th
quantitative representations about the contenthef t innovation allows to improve the innovation climate
innovation process and quantitative relations betwe create favorable conditions for attracting investtae
its elements, mathematical models of socio-economicAccording to the results of modeling, investmeratsenthe
phenomena subject to adjustment. greatest impact on the resulting indicators of wation
However, the modeling process is a necessary toofinnovation costs can be considered as domestic
which application allows to reveal and evaluate theinvestmentin productive activities).
guantitative factors influencing the learning psxelt To sum up, we can talk about the importance of the
plays an important role for understanding the $tinecof system organization of innovative activities ance th
the process of innovation development within aipaler General environment, which is encourage to creatt a
economic system. Also it important to determine st implement innovations. In this viewpoint it is exjgent to
effective mechanisms of innovation policy. speak about the innovation climate as the wholeptexn
Thus, in the survey, conclusions can be drawn. Theof the institutional environment for innovative iaity and
first, the number of created advanced technologies information space and the character of relatiorisdmn
62% is explained by the values of the cost orgaioiza || participants of the technological chain of protibn and
in th_e region on tgchnologmal mnovatlonle;X_spemflc commercialization of innovations.
gravity of innovative goods, works and services<gn
the index of education in the regionsfXthe amount of 6. ACKNOWLEDGMENT
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