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Innovative activity of the enterprises in Kazakhstan: economic and statistical analysis

Abstract

Object: the purpose of the presented scientific article is to conduct an economic and. statistical analysis
of the innovative activity of the enterprises in Kazakhstan; the object is the enterprises of Kazakhstan, char-
acterized by innovative activity, introducing and using in their activities the results of'intellectual labor, rep-
resented by new technologies, technical objects, patents for inventions, utility models;industrial designs, etc.

Methods: to achieve the goal of the research, general scientific methods were widely used, in particular,
the method of analysis, which made it possible to determine the entire:set of parameters that characterize the
innovative activity of enterprises in Kazakhstan; a generalization method aimed at establishing existing rela-
tionships between the considered economic objects and phenomena; method of graphic interpretation, which
made it possible to visualize the results obtained; economic and mathematical methods, represented by corre-
lation and regression analysis, methods of checking the constructed model based on the Student's, Fisher's
test, the coefficient of determination and the Darbin-Watson test; forecasting methods based on the con-
structed multiple regression.

Results: within the framework of the research; the authors built a multiple regression model for the in-
novation activity of the enterprises in Kazakhstan, the adequacy and correctness of which was verified using
the Student's t-test, Fisher's test, the coefficient of determination and the Darbin-Watson test. At the same
time, using the Gauss method, the normal.system of equations was solved, which made it possible to obtain a
standardized regression equation, taking into account the calculated coefficients. It is also important to note
that the article provides a comprehensive analysis of the development of the theory of innovation and key
approaches to the interpretation of the concept of “innovative activity of an enterprise” based on the research
of various scientific materials, including those widely represented in scientometric databases - Scopus,
Clarivate Analytics, Google-Scholar and RSCI.

Conclusions: using of correlation-regression analysis in terms of constructing multiple regression mod-
els is the optimal method that allows not only to effectively and comprehensively describe the innovative
activities of the enterprises in Kazakhstan, but also to use it for the subsequent forecasting of the analyzed
base indicator (dependent variable). The most important aspect remains the choice of parameters, which
should be built on'a deep and comprehensive understanding of the economic phenomenon under considera-
tion, while their selection should be based on their strict economic interpretation, in particular by construct-
ingmatrices of pair correlation coefficients and taking into account multicollinearity.

Keywords: innovative activity, enterprises of Kazakhstan, inventions, industrial designs, utility models,
innovative products, multiple regression, economic and mathematical modeling

Introduction

In the context of modern economic development, the transition of industrial enterprises to a qualitative-
ly new level is identified as the main determinant - an innovative update associated with the process of inno-
vative production, the advantage of which is the effective using of material, technical, production, intellectu-
al and organizational and managerial resources that make up the innovative potential (Krawczyk-
Sokolowska et al., 2019), the growth of which determines the further development of an industrial enterprise,
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its competitive position in the markets, as well as the production of products with high added value
(Vinogradova et al., 2017).

Without the process of creating and introducing innovations that define the essence of innovation, it is
impossible to resist the forces that change market conditions and activate the forces of competition.

Thus, in the context of modern competition, shortening the life cycle of goods and services, the devel-
opment of new diverse technologies, the merger of enterprises into clusters, the transition of countries to the
fourth industrial revolution, one of the main conditions for the formation of a competitive strategic perspec-
tive of any enterprise is increasingly becoming its innovative activity.

In the scientific literature, the concept of innovation is given special attention, a large number of scien-
tific studies, including in the international databases Scopus, Clarivate Analytics, Google Scholar, RSCI, are
devoted to the topic of managing the innovative and digital potential of an enterprise, in particular those op-
erating in the field of industrial production.

At the same time, it should be noted that there is no generally accepted definition of the concepts of
“innovative activity” and “innovative potential” as an economic category. The analysis showed that the
structure of innovation potential, which is the result of innovation, has not been fully investigated. Now,
there are several options for the structure of innovation potential, often contradicting each other. A similar
scientific problem is also typical for determining the key components of the components of innovation for its
comprehensive analysis, assessment and subsequent forecasting, including through the using of multiple re-
gression models.

Literature Review

Innovation activity is one of the most important factors in the development of the modern world. The
ability to produce and perceive all kinds of innovations in our dynamic time determines the fate of individual
subjects, organizations, peoples and societies. Innovations as a tool of transformation and a form of man-
agement of production development have become the object.of independent study in all industrialized coun-
tries. A whole field of science has emerged - innovation science, which solves the problems of the formation
of innovations, their spread, studies the reasons for resistance to innovations, etc. In the center of innovation
is the process of change, i.e. transition and transfer of the system under consideration from one state to an-
other.

As noted above, the issues related to the research of the ereation, commercialization of innovations and
the characteristics of innovative activities of enterprises are relevant, but, at the same time, not fully studied
from the standpoint of determining the key components of the studied economic phenomenon.

In order to understand the specifics and essence of innovation, it is necessary to turn to the concept of
“innovation”.

In modern scientific literature; many definitions are given to the concept of “innovation”, various op-
tions for classifications are proposed, built on various classification features.

It is generally accepted in the scientific community that the conceptual apparatus of innovations was
mainly developed abroad by such scientists as I. Perlaki, J. Schumpeter and many others (Perlaki, 1985;
Schumpeter, 1982; Schumpeter et al., 2002). They consider “innovation” in terms of the object and subject
of the research being conducted.

Such prominent figures as J. Mansfield, J. Rogers, R. Foster, B. Twiss, F. Nixon also played an im-
portant role in the development of the theory of innovation. For example, Nixon defines “innovation” as a set
of activities, the result of which leads to the emergence of new / improved business processes or equipment
(Nikson, 1990). Also interesting is the point of view of B. Twiss, who interprets “innovation” as a process in
which the idea of creating an invention or some kind of innovation acquires economic meaning, potential
economic efficiency (Twiss, 1992; Twiss, 1993).

A number of American and European scientists consider innovation as inventive activity, during which
there is an intersection of two previously unrelated systems - the individual and innovation. This approach is
undoubtedly interesting, but it is limited by the absence of a subsequent implementation initiative, that is, the
very idea of commercialization.

An important point is also that many scientists, both foreign and domestic, identify the concepts of “in-
novation”, “novelty” and “novation”, defining the concept of “innovation” as an innovation used in the pro-
duction or management of an organization, like an economic unit.

In general, the development of the theory of innovation in the historical and scientific context can be
represented in the form of the Figure 1.
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One of the most important aspects of innovation is the diffusion of innovations, which is understood as
the process of diffusion of innovations in the business cycles of scientific and technical, production and or-
ganizational and economic activities.
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Figure 1. Development of the theory of innovation in the historical and scientific context

Note: compiled by the authors

Diffuse processes are very important, since they contribute to the inflow and outflow of capital, an in-
crease in the number of producers and consumers, and a change in their quality characteristics.

J. Rogers believed that diffusion is a process in whichrinnovations are transmitted through certain chan-
nels over a certain period of time among members of asocial system (Rogers, 2003).

Innovation diffusion theories are diverse and span multiple disciplines.

In 1952, the Swedish geographer T. Hégerstrand examined the process of diffusion of socio-economic
phenomena in rural areas, in particular, the spread of agricultural technology, and carried out its modeling
using the Monte-Carlo method (Hagerstrand, 1952).

Diffusion of innovations is a space-time process. L. Suarez-Villa (Suarez-Villa, 2002) presented the
conceptual framework of the process in the broadest view. Its essence lies in the fact that within the frame-
work of macroeconomic and regional development associated with the change in the leading industries dur-
ing the N.D. Kondratieff’s “long waves”, the emergence of innovation centers and the rate of their diffusion
in the economic space play a crucial role (Kondratieff, 1984).

Thus, based on the analysis carried out, it can be concluded that innovation is the result of inventive ac-
tivity, originating from a novation that is the result of scientific research; at the same time, pronounced fea-
tures of commercialization characterize novation, in contrast to innovation, with subsequent economic effi-
ciency.

In turn, theinnovative activity of an enterprise can be understood as actions aimed at generating and ac-
tivating.an intellectual component, with the aim of creating, using and subsequently commercializing the
results of intellectual work, represented by inventions, industrial designs and utility models.

The'issues of innovation activity have been repeatedly considered in the works of scientists around the
world, in particular, for example, from the standpoint of the effective development of innovation in small and
medium-sized enterprises (Harel et al., 2019); as part of the study of issues related to the peculiarities of the
using of technology by SMEs (Bagheri et al., 2019; Brigic et al., 2019; Caldas et al., 2019), marketing and
product innovations (Quaye et al., 2019; Ramadani et al. ., 2019). A special role in publications is assigned
to issues of support for innovation activities both from the state and within the framework of the public-
private partnership (Goraczkowska et al., 2019; Hutahayan et al., 2019; Lopes et al., 2019; Yu et al., 2020).
In addition, the issues of the innovation component are also studied within the framework of classical eco-
nomic science (Jakimowicz et al., 2019), as well as taking into account the definition of the role of business
incubators and other participants in the analyzed economic phenomenon in building effective regional and
national innovation systems (Baskaran et al. , 2019; Perez-De-Lema et al., 2019; Siqueira et al., 2019; Liu et
al., 2015).
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It should be noted the special role of the universities in the formation of an effective innovative regional
system, which is an integral component in the creation (Bellucci et al., 2016; Brochner et al., 2016; Cui et al.,
2016) and the subsequent commercialization of innovative products (Dehghani et al., 2015; Kesting et al.,
2016; Mamrayeva et al., 2012).

It should also be noted that a number of scientists consider innovation activity through the prism of sus-
tainable entrepreneurship development and the role of R&D (Soltanzadeh et al., 2019; Soltysik et al., 2019;
Mamrayeva et al., 2018).

In the context of the Fourth Industrial Revolution, the transition of a number of economies to a digital
basis, a special role is assigned to the using of various digital tools in the structure of enterprises' innovation
activities (Krykavskyy et al., 2019; Mahmood et al., 2020). In particular, a number of authors pay attention
to the specifics of the using of blockchain, big data, cyber-physical systems and new-type laboratories in the
process of building digital potential by companies, industrial enterprises and integrated structures.(Galvin et
al., 2020).

Despite of the significant contribution of these scientists, the research of the problem posed cannot be
considered exhaustive. The works of the listed authors have created theoretical and methodological founda-
tions for the formation of a system of innovative activities of enterprises and the innovative infrastructure of
regions, various approaches and aspects of building a mechanism for the diffusion ofdnnovations into pro-
duction and consumption are proposed. However, the accumulated experience needs to be rethought and the
development of such combinations that would correspond to the ongoing changes in.the economy, the emer-
gence and strengthening of an import substitution strategy aimed at enhancing domestic innovative develop-
ments and their introduction into the country's economy, taking into account the characteristics of the poten-
tial of the regions, their specific capabilities.

Methods

To achieve the goal set in the article and related to the.economic and statistical analysis of the innova-
tive activities of enterprises in Kazakhstan, the following methods were used:

1. general scientific methods, including:

— an analysis method that allows us to determine a complex set of indicators characterizing the innova-
tive activity of enterprises in Kazakhstan (15), as‘well as to highlight the assumed dependent variable, which
the selected parameters can influence (in our case - “the volume of innovative products (goods, services),
billion tenge”);

— a generalization method aimed at establishing the existing relationships between the analyzed eco-
nomic objects and phenomena, as well as allowing to determine anomalous points within the considered de-
pendent variable;

— the method of structuring and content analysis will allow organizing all the information received re-
lated to the assessment of innovative activities of enterprises;

— the method of functional and structural research of objects will make it possible to build all possible
options for the implementation of the goal and tasks related to the economic and statistical analysis of the
scientific problem under consideration;

— a method of graphic interpretation, which contributes to the visual presentation of the results ob-
tained using theMS Office application package and the Corel Draw graphic editor in terms of creating a pic-
ture reflecting the key stages of the development of the theory of innovation in the structure of scientific
knowledge;

2. economic-mathematical and economic-statistical methods presented by:

= Irwin criteria, which allows checking the presence of anomalous points in the considered trend (in
our case - according to the dependent y variable - “the volume of innovative products (goods, services), bil-
lion tenge”);

— the method of constructing multiple regression, including on the basis of a detailed analysis of the
choice of regression coefficients based on the construction of a matrix of paired correlation coefficients, their
assessment, studying the presence of multicollinearity between the values under consideration;

— methods of checking the constructed model based on:

* Student's t-test, taking into account the confidence level = 0,05;

* Fisher Criterion, understanding the peculiarity and number of factors of the constructed model, the
number of observations included in the analysis at o = 0,05, and also taking into account that Fg.> Fipic,
which will indicate the significance of the constructed regression equation;
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* Coefficient of determination: at the same time, taking into account that to assess the adequacy of the
model, R must be more than 85%;

» Durbin-Watson Statistic, taking into account the range fact 1,5 <DW <2,5, calculated on the basis of
the obtained residuals;

— forecasting methods based on the constructed multiple regression;

— Gaussian elimination, which allows solving a system of equations and building a standardized form
of regression equations.

It is also important to note that the sequence and stages of the research presented in this scientific article
comply with the standards, algorithms generally accepted in scientific circulation and reflected, including in
scientific and periodical literature.

The reliability of the data is ensured by the reliability of the calculations and measurements carried out,
as well as the nature of their subsequent interpretation; the reproducibility of the data is due to the.verifica-
tion of the results obtained in MS Excel.

Results

The innovative activity of enterprises is a complex economic phenomenon, sincetoday, as noted earlier
in the article, there is still no consensus among scientists regarding the set of indicators/that can be included
in the analysis and used for subsequent research.

The presented author's approach is based, first of all, on the experience of studying the issues of innova-
tion, certain aspects of the features of the commercialization of the results of intellectual work, as well as on
conducting many years of research in the field of studying the features of the functioning of industrial enter-
prises and integrated structures, including those represented by innovative-active industrial clusters, consti-
tuting their innovative and digital potential, the study of which, of course, in the context of building a new
type of economy, is especially relevant and significant.

Considering all of the above, the following indicators were selected for analysis:

1) Dependent variable:

y — the volume of innovative products (goods, services), billion tenge;

2) Independent variables:

x; — number of enterprises with innovations,units;

x, — number of innovative-active enterprises, units;

x; — the level of activity of enterprises.in the field'of innovation, in percent;

x4— costs for innovations, billion tenge;

x5 — the number of organizations that have created and using new technologies and equipment, units;

x¢— the number of created and used new technologies and equipment, units;

X, — internal costs for research and development work (R&D), billion tenge;

xg — number of organizations that carried out R&D, units;

X9 — number of employees who-performed R&D, thousand people;

x;9— average monthly nominal wages of employees by type of economic activity “Research and Devel-
opment”, thousand tenge;

Xy1 — investments in fixed assets by type of economic activity “Research and Development”, billion
tenge;

X1, — granted patents for inventions, units;

X3 — granted patents for utility models, units;

X14— granted patents for utility models, units;

X45 — granted patents for breeding achievements, units.

Allinitial data are presented in table 1.
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Graphical interpretation of the dynamics of factor Y - “the volume of innovative products (goods, ser-
vices), billion tenge” to conduct a visual analysis that allows us to determine the presence or absence of ab-
normal points in the structure of the series under consideration (Figure 2).
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Figure 2. The volume of innovative products (goods, services) produced by enterprises of Kazakhstan for
the period 2006-2019, billion tenge (graphic interpretation for visual identification of abnormal points)

Note: compiled by the authors

Visual analysis of the trend made it possible to assume that there are no abnormalpoints, but to confirm
the hypothesis put forward, it is advisable to use the Irwin criteria. For n = 12, the threshold value of the Ir-
win criteria should not exceed A, = 1,3.

In order to calculate the value of the Irwin criteria for the indicators under consideration, it is necessary
to determine:

1. mean value (calculated in table 2);

2. unbiased estimate of variance (D (y) - formula 1);

3. standard deviation based on unbiased variance estimate - formula 2;

4. directly the value of Irwin criteria (using formula 3).

=7 1379639 309
D(y) = Z =

—2 = =125421,755 (D)
o (y)=/D(y) = 4/125421,755 = 354,149 )
|yi _yi71|
A= 3
o(y) )
Table 2. Calculated values of the Irwin criteria in the context of 12 considered indicators
t y (}’i'}’avr)2 A
1 111,5 146950,833 -
2 82,6 169943,192 0,0816
3 1422 124356,145 0,168
4 235,9 67050,787 0,265
5 379 13419,292 0,404
6 578.,3 6965,293 0,563
7 580,4 7320,228 0,00593
8 377,2 13839,562 0,574
9 4458 2405,085 0,194
10 844,7 122400,853 1,126
11 1179,2 468346,328 0,945
12 981,3 236641,71 0,559
Total (amount for y): 5938,1 1379639,309
Average y value = 494,8
Note — complied by the authors

According to the data obtained, it can be concluded that no anomalous values are observed.
To construct a matrix of paired correlation coefficients and a matrix of interfactor correlations, the Mi-
crosoft Office software package was used (Table 3)
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Table 3 shows that the analyzed Y — “the volume of innovative products (goods, services), billion
tenge” is really influenced by factors, 11 of which (X1-X7, X9-X10, X12-X13) significantly exceed 50%.
At the same time, it should be noted that at the initial stage of building the model, the author decided to in-
clude factors in the model, according to which the correlation coefficient, according to the Chaddock scale,
is not lower than 0,5 (which corresponds, at least, to the presence of a noticeable connection strength).

The table also shows that there is multicollinearity between the above factors, as a result of which only
4 factors were selected for building the model: X3, X10 and X12-X13 (further in the analysis, these indica-
tors will be designated as X1, X2, X3 and X4, respectively).

Using the add-in “Data Analysis”, we will carry out calculations to estimate the indicators of the future
regression model (Tables 4-6).

Table 4. Regression statistics

Regression statistics
Multiple R 0,922781026
R-square 0,851524822
Normalized R-square 0,752541369
Standard error 173,7047959
Note — calculated by the authors.

Table 4 shows that the reduced coefficient of determination exceeds 85%, which-indicates that the mod-
el is consistent with the data; such a model is considered viable. It is also important to note that the normal-
ized R-square (reduced coefficient of determination) is also quite high; which also confirms the significance
of the constructed regression.

Table 5. ANOVA results

Index df SS MS F F Significance
Regression 4 1038289,172 259572,2931 8,602698755 0,011634539
Residuals 6 181040,1367 30173,35612 - -

Total 10 1219329,309 - - -

Note — calculated by the authors.

Next, write out the actual value of Fisher's F-criterion = 8,6 (Table 5). Taking into account the fact that
we are working with a four-factor model; as well as the fact that we have 12 observations, we will use the
table of the already calculated values of Fisher's E-criterion at o = 0,05. As a result, we get: F ., = 8,6> Fiyp1. =
3,36, which indicates the significance of the regression equation (thus, the relationship is proved).

Table 6. Calculated Regression Coefficients

Parameter Coefficients Standard error t-statistics P-Value Bottom 95% Top 95% Bottom 95% Top 95%
Y-intersection 67,7 1131,33418 0,059827854 0,954235687 -2700,589716 2835,96031 -2700,589716 2835,96031
4 95,0 107,7661793 0,881443293 0,411992409 -168,7045654 358,6841173 -168,7045654 358,6841173
81,8 -0,7 5,956692009 -0,124992065 0,904612512 -15,3200395 13,83096104 -15,3200395 13,83096104
1755 -0,2 0,499933536 -0,402169604 0,701494362 -1,424351366 1,022235222 -1,424351366 1,022235222
110 0,2 0,393806643 0,627125785 0,553675887 -0,716643842 1,210576441 -0,716643842 1,210576441

Note — calculated by the authors.

The calculations made it possible to obtain t,, = 2,2 (taking into account the confidence level = 0,05); in
our case: t> t,; and t,> t., hence parameters a and b are significant (Table 6), while t. <t., tq <te, t. <t
means parameters ¢, d and e are insignificant.

The final view of the model is as follows (Formula 4):

y = 67,7+ 95x1 — 0,7x% — 0,2x3 + 0,2x* 4)

Next, show the residuals that we received in the calculation process, and then, using formula (5), it is
possible to calculate the Durbin-Watson coefficient (Table 7):

_Z(ei_e[—l) 5
DW—izeiz , (5)

where: e, =y — y(x)
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Table 7. Calculation of the Durbin-Watson Statistics

Observation Predicted value Residuals Calculated values

1 66,71227807 15,88772193 - -

2 137,5694792 4,630520816 21,44172303 126,724577
3 302,7059158 -66,80591583 4463,03039 5103,164481
4 428,6799705 -49,67997055 2468,099474 293,2980018
5 451,9106767 126,3893233 15974,26104 31000,39623
6 447,6976484 132,7023516 17609,91411 39,85432626
7 438,0422429 -60,84224293 3701,778524 37459,51006
8 734,8602652 -289,0602652 83555,83689 52083,46567
9 781,5762357 63,12376433 3984,609623 124033,5906
10 973,561133 205,638867 42287,34363 20310,5545
11 1063,284154 -81,98415448 6721,401586 82727,00249

Final total values: 180787,7 353177,6
Note — calculated by the authors

Thus, the Durbin-Watson coefficient in our case is 1,95.

It is generally accepted that if the obtained coefficient lies in the range 1,5 <DW:<2,5,then there is no
autocorrelation. Consequently, the constructed econometric model is effective and can be'used in further re-
search.

Using the obtained regression equation, the forecast for Y for 2020-2022 will be: 2020 — 1072,13 bil-
lion tenge; 2021 — 1183,25 billion tenge; 2022 — 1281,61 billion tenge.

To calculate the standardized variables and build a standardized regression equation, we use the previ-
ously obtained pair correlation coefficients and construct a normal system of equations (Formulas 6-9):

0,901 = B1+0,97242-0,86843+0,815p4 (6)
0,91 = 0,972B1+2-0,934p3+0,866p4 (7)
-0,888 = -0,868p1-0,934p2+33-0,921p4 (8)
0,865 = 0,815p1+0,866B2-0,921B3+p4 (9)

Solve this system of linear equations by the Gaussian elimination (Formula 10):
B1=10,612; 2 =-0,153;p3 = -0,262; B4 = 0,258 (10)
The standardized form of the regression equation is the following (Formula 11):
t(y)=0,612x'-0,153x-0,262x7+0.258x" (11)

Discussions

Despite of the broad reflection of the scientific problems considered in this article in the publications of
the scientific community; the issues of determining the component composition of innovative activity in or-
der to form and effectively manage the innovative potential of enterprises are still controversial. At the same
time, there is no clear opinion between scientists regarding the allocation of the role and place of “innovative
potential”. It is important to note that very often there is an identification of concepts related to innovation
and digital activity, especially industrial enterprises and clusters, which are actively moving to digital plat-
forms.and unifying various processes: from production to marketing and logistics. In our opinion, it is advis-
able to separate these concepts.

Future scientific research of the authors will be related to the study of the features of the functioning of
backbone innovative-active industrial clusters, combining both innovative and digital components, actively
meeting the realities of modern economic development and the transition to building a new type of economy
in the context of the Fourth Industrial Revolution.

Conclusions

The results obtained show that the selection of factors for assessing the innovation activity of enterpris-
es by describing using economic and statistical methods, in particular those presented, for example, by mul-
tiple regression equations, is advisable to carry out taking into account the calculated pair correlation coeffi-
cients, as well as multicollinearity, excluding those factors that do not have an effect on the dependent varia-
ble. At the same time, the most important aspect of conducting a study of this kind is to check the adequacy
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of the constructed model using the coefficient of determination, Fisher Criterion, Student's t-test and the
Durbin-Watson coefficient. If the model is correct, then it can be used later to predict the analyzed indicator.
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KazakcTan kacinopbIHAapbIHBIH HHHOBAMSIBIK KbI3MeETI:
IKOHOMHKAJIBIK-CTATHCTHKAJBIK TAJIAAY

Anoamna
Maxcampl: ¥ ChIHBUIFAH FHUIBIMH MaKaJaHbIH MakcaTel — Ka3akcTaHarsl KOCIMOPBIHAAPIbIH HMHHOBAIIKSIIBIK
KBI3BMETIHE JKOHOMHKAJIBIK JKOHE CTATHCTHKAJBIK Talfay Xypridy; OObeKT — OyJI »aHa TEeXHOJIOTHSUIApMEH,

TEXHUKANBIK OOBEKTUIEPMEH, Maigaibl MOJCINbIEPTe, OHEPKICINTIK YiTiiepre xoHe T.0. MAaTEeHTTEPMEH YCHIHBUIFaH
MHTCIUIEKTYalibl €HOCK HOTWKENCpPIiH CHTI3CTiH JKOHE ©3 KBI3METIHE KOJIAaHATHIH WHHOBAIMSUIBIK KbI3METIMEH
cunarranaThii KazakCTaHHBIH KOCITOPBIHAAPHI.

Odicmepi. 3epTTey MaKCaThIHA KOJI JKETKI3Y VIIIiH KaJIIbI ebLIbiMU 20icmep KCHIHCH KOJIAHBLLIbI, aTan alTKaHIa
KaszakcraH KoCIMOPBIHAAPBIHBIH WHHOBAIMUIBIK KBI3SMETIH CHUIATTANTBIH MapamMeTpiiepliH OYKild >KUBIHTHIFBIH
aHbIKTayFa MYMKIHIIK OepreH manoay a0ici; Kapaiblll OTHIPFAaH SKOHOMHUKANIBIK OOBEKTIIEp MeH KyObUIbICTap
apachIHIAFbI Ka3ipri e3apa OalmaHBICTH Oenrisieyre OarbITTalIFaH Kopbimy 20ici; alNbIHFaH HOTIKEJIepAl KOpHEeKi Type
KepceTyre MYMKIHIIK OepreH rpaduKanbK myciHOipy 20ici; KOPPeSIIHsIIBIK-PEerpeCCHsIBIK TalIayMEeH YCHIHBLUIFaH
9KOHOMUKATbIK-Mamemamukanvlk a0icmep, CteroneHT, Oumepain, aHsIKTay K03 punneHtinin xoHe Japoun-Yorcon
TECTiHIH HETi3iHIe KYPBUIFaH MOJCIbII mexcepy adicmepi, KypbUIFaH OipHeIIe perpeccusra HETIi3NeNreH 60.cay
20icmepi.

Homuowcenepi: Xyprizinren 3eprrey mernOepinne aBropmap KasakcTaH KoCiMOPBIHIAPBIHBIH WHHOBAIMSIIBIK
KBI3METIHIH KONTEIeH PErpeCcCUsCHIHBIH MOJCIIH KYP/AbI, OHBIH OapabapibiFbl MeH AYphICThIFbI CThiofcHT, Durep
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OJIILIEM IIAPTTAPbIH, JeTEPMHUHAIMS KOI(PPHUIUCHTIH jxoHe J[apOMH-YOTCOH ejmeM IIapTTapblH MaijanaHa OTHIPHII
tekcepinai. ConbiMeH KaTap, ['aycc oaiciH KonjaHa OTBIPBIN, ecenTenareH KodQUIUEHTTepl eckepe OTHIPHIIN,
CTaHIAPTTAJFaH perpeccHs TEHIEYiH alyFa MYMKIHIIK OepeTiH KaabsIlThl TeHxaeyiep xyieci meminni. Conpaif-ak,
Makaxajga opTYpIi FBUIBIMHA MaTepHangapsl, COHBIH iminae Scopus, Clarivate Analytics, Google Scholar sxone PUF/]
FBUIBIMU-METPUKAIBIK MoNiMeTTep Oa3zachlHIa KCHIHCH YCHIHBUIFAH 3€pTTCY HETi3iHJe WHHOBAaTHKA TEOPHUSICHIHBIH
JTaMYBIHA JKOHE «KOCIMIOPBIHHBIH WHHOBAIMSJIBIK KBI3MET» YFBIMBIH TYCIHAIPYIiH HETi3Ti TociaepiHe j>KaH-)KaKThI
TaJjlay JKacalFaHbIH aTall ©TKEH KOH.

Kopwimuinowl:  bipHenie perpeccHsuiblK  MOJENbIEPAl Kypy TYPFBICBIHAH KOPPEILLUIIBIK-PErPECCHSIIBIK
Tanaaynsl KonjaHy — Oyn Kasakcranpgarsl KOCIOpBIHIAPBbIH MHHOBALMSUIBIK KBI3METIH THIMJI XKOHE >KaH-)KaKThl
cUMaTTan KaHa KOWMai, TajaHaThlH 0a3ajblK WHIMKATOPAbI (Toyesal aiHbIMalIbl) KeiiHHeH 0oJpKay YIIiH KOJaHyFa
MYMKIHZIK OepeTiH OHTaWibl oxic. KapacThIpbUIbII OTBHIPFaH SKOHOMHUKAJBIK KYOBUIBICTBI TE€PEH JKOHE >KaH-)KaKTh
TYCIHyre Heri3JieJieTiH napaMmeTpiepai TaHAaylblH MaHbI3JIbl aCHEKTICl OOJIBIN Kalajbl, aj oJaplbl TaHJay OJap/blH
KaTaH OJKOHOMHKAJBIK HMHTEpIpeTalMsChiHA  HeTi3JeNyl KepeKk, aranm  aiTKaH#a SKYNTBIK ' KOPPEIsius
K03(hhUIMEHTTEPIHIH MaTpULATIaPbIH KYPY ’KOHE MYJIbTHKOIMHHUPIIEY ECKepYy.

Kinm ce30ep: WHHOBaUWAIBIK KbI3MeT, KaszakcTaH KoCIIOpBIHIAPHI, eHepTaObIcTap, ©HEPKACIMTIK YITinep,
naijanbl MOJIENbEpP, MHHOBAIMSIIBIK OHIMIEP, KOITIK PErpeccus, SKOHOMUKAIIBIK-MATEMaTHKAIIBIK MOJICIIBACY.

JI.B. TamenoBa, A.B. badkun

HNHHoBanmoHHas geATeJbLHOCTH NpeanpusaTuii Kazaxerana:
IKOHOMMKO-CTATHCTHYECKHI aHAJIN3

Annomauyus

L]ens: 1lenpro cTaThU SABISIETCS POBECHUE YKOHOMHKO-CTATHCTHYECKOTO aHAIN3a WHHOBAIIMOHHOHN IesATeNbHO-
ctu npennpuaThii Kasaxcrana; B kadecTBe 00BEKTa BBICTYNAIOT NpeANpHUITAs KazaxcraHa, XapaKTepU3YIOMINECs HH-
HOBAIIMOHHOW aKTHBHOCTHIO, BHEAPSIOIINE W MCIIONB3YIOMINE B CBOCH ACATEITBHOCTH PE3yIbTaThl HHTEIUIEKTYaJIbHOTO
TpyAa, IpEeACTaBICHHBIE HOBBIMHA TEXHOJIOTHAMH, OOBEKTAMH TEXHHUKH, MATCHTAMH Ha M300pETCHNUS, ITOJIE3HBIE MO/e-
JIH, TIPOMBIIUIEHHBIE 00pa3Lbl U Ap.

Memoowr: [Insl JOCTYXKEHHST LIENTH MCCIIC0BAHUS IIMPOKO HCIIONB30BaHbI 00IIEHaYYHbIE METO/bI, B YaCTHOCTH,
METO/1 aHaJIN3a, TO3BOJIMBILINI ONPE/IEINTH BCIO COBOKYITHOCTh IIapaMeTPOB, XapaKTEPHU3YIOIMX HHHOBAIIMOHHYIO Jes-
TEJILHOCTD npeanpusatiii Kazaxcrana; Mmetos1 0000LIeHNS], HALCJICHHBIH Ha YCTAaHOBJICHHE CYLIECTBYIOIINX B3aUMOCBSI-
3eil MeXJy paccCMaTpUBAEMBbIMH SKOHOMHUYECKHMMH OOBEKTaMH M SIBICHHSMH; METOJ rpaduueckoll MHTEpIpETaIHH,
TIO3BOJIMBILIUH HATJISIIHO MPEICTABUTH MOJy4aeMble Pe3yJIbTaThl; SKOHOMUKO-MAaTEMaTHYECKUE METO/IBI, ITPECTaBIICH-
HBIE KOPPEIALIHOHHO-PETPECCHOHHBIM aHATN30M, METOJaMM TPOBEPKH NMOCTPOCHHOW MOJENTH Ha OCHOBE KPHUTEpPHS
Creionenta, @umepa, xkodpunuenTa aeTepMuHanny U kpurepust JlapOuHa-YoTcoHa; METOABI IPOTHO3UPOBAHUS Ha
OCHOBE TIOCTPOEHHOI MHOKECTBEHHOM perpeccuu.

Peszyromamei: B paMkax mpoBeIeHHOTO UCCIIEIOBAHUS aBTOPAMHU ITOCTPOSHA MOJIETh MHOKECTBEHHOM perpeccuu
WHHOBAITMOHHOHN JeSTeThHOCTH NpeanprusaTiii Kazaxcrana, aqeKBaTHOCTh M KOPPEKTHOCTH KOTOPOH ObLIa MpOBEpeHa ¢
ucronb3oBaHueM kputepus CrbrofieHta, Oumepa, ko3 dunnenrta nrerepMuHanuy 1 kpurepus lapouna-Yorcona. [Ipn
9TOM, UCTONB3Ys MeToJ ['aycca, Oblia pelieHa HopMallbHAas CUCTEMa YPaBHCHHM, MO3BOJIMBILAS TOTYYUTh CTaHIAPTH-
3MpOBaHHOE YpaBHEHUE PELPECCHH, C YHUETOM PacCUUTAHHBIX KOA(PPHUIMEHTOB. BaKHO Tarxke 3aMETHTh, YTO B CTaThe
MPOBE/ICH KOMIUICKCHBIY aHAJIW3 PA3BUTHS TCOPUU MHHOBATUKU M KITFOUEBBIX MOJIXOJ0B K TPAKTOBKE MOHITHS «MHHO-
BaI[MOHHAsSI ICATCIILHOCTE IPEAIPUATHS» HA OCHOBE UCCICIOBAHUS Pa3HOOOPa3HBIX HAYYHBIX MAaTCPUAIOB, B TOM YHC-
Jie IIMPOKO Ipe/ICTaBICHHBIX B HAayKOMETpUUYECKHX 0azax naHHbBIX — Scopus, Clarivate Analytics, Google Scholar n
PUHII.

Buigoowy: Vcmonp3oBaHne KOPPEISIIMOHHO-PETPECCHOHHOTO aHAJIM3a B YaCTH IIOCTPOCHUS MOJETECH MHOMKECT-
BEHHOW PErpeCCHM SBIACTCS ONTHMAIBHBIM METOAOM, ITO3BOJISIOMINM HE TOJBKO 3(P(PEKTHBHO M KOMIUIEKCHO OIIHCHI-
BaTh WHHOBAIIMOHHYIO JCATEIBHOCTh MpeanpuiaTuii KasaxcTana, HO W HCIIONB30BATh €T0 [UIS TOCIEAYIOMETO IPOTHO-
3UPOBaHUS aHATM3UPYEMOTo 0a30BOTO MOKa3aTelNs (3aBUCUMOI mepeMeHHON). Baxkueimmm actiekToM ocTaeTcsi BRIOOp
apaMeTpOB, KOTOPHINA TOJDKEH OBITH MMOCTPOEH Ha ITyOOKOM M BCECTOPOHHEM MOHMMAaHHH PacCMaTPHUBAEMOT0 SKOHO-
MHUECKOTO SIBJICHHUS, TOT/Ia KaK UX O0TOOp JIOJDKEH OCYIECTBIATHCS HA OCHOBAHMU UX CTPOTOi S5KOHOMHYECKOW MHTEp-
MpeTalyy, B YaCTHOCTH, IyTeM MOCTPOCHUS MATPHIl MAPHBIX KOA(P(DHUIIMEHTOB KOPPEIAIUN U y4eTa MYJIbTHKOJLIHHE-
ApHOCTH.

Knroueevie crosa: vHHOBAIMOHHAS IEATSIBHOCTD, IpeanpusaTis Ka3zaxcrana, n300peTeHus, MPOMBIILICHHBIC 00-
pasipbl, NOJE3HbIE MOJIEIH, THHOBALMOHHASI IPOAYKIIHSI, MHOXXECTBEHHAsI perpeccus, 5JKOHOMUKO-MaTeMaTHYECKOE MO-
JIeITMpOBaHUE.
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