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ABSTRACT 
 
In the framework of the measurement system used by Russian statistics, it is possible to identify those industries that provide the largest 

share in the cost of products and services in the region, as well as show good dynamics of development and economic efficiency. However, 

the current classifiers are focused on data aggregation within the industry, therefore, based only on the basis of the State Statistics 

Committee, clusters cannot be identified (or, when this is done at the all-Russian level, it is possible with a large degree of conditionality). 

Therefore, in order to further analyze the industry enterprises (which of them are included and which are not included in the cluster under 

study), it is necessary to conduct a primary statistical survey, which requires a survey. The questionnaire provides questions regarding: general 

resources, with the help of which it is planned to single out the cluster core, the performance indicators of these enterprises, with which it is 

supposed to evaluate further development trends of the cluster. The effectiveness of the influence of the cluster form of processing raw 

materials on regional economic systems is due to the development of partnerships between business entities. The cluster form of activity in 

the commodity sector, organized in the form of horizontal rather than vertical ties, is particularly relevant in the conditions of high 

monopolization of oil producing companies. 

 

INTRODUCTION 
  
To determine the subset of key success factors for clusters, it is advisable to carry out a multifactor 

statistical analysis, where it is proposed to use indicators of the number of employees, profitability and their 
changes as criteria for the effectiveness of the functioning of clusters. A small sample size, along with a 

large number of variables studied, requires a preliminary reduction factors, therefore it is necessary to carry 
out the following sequence of statistical data analysis techniques:  

 

 Factor analysis - to select the most informative variables. 
 

 Correlation analysis - in order to determine the factor variables directly associated with the 
resulting indicators, and the exclusion of factor signs that are closely related to each other 

(identification of multi collinear variables); the formation of a set of independent factors for the 
construction of regression equations by using the results of correlation and factor analysis: 

Building regression equations for both the generalized space of factors and their internal and 
external subsets. 

 
In order to increase the size of the sample, it is recommended to implement the selected stages on a full 

set of companies belonging to regional clusters (without division into types of clusters). Modeling, carried 
out with regard to the division of parameters into external and internal, allows to make a conclusion about 

the comparative influence of various factors and their groups on the performance of clusters. Such 
modeling provides an opportunity to somewhat expand the range of studied characteristics (due to those 

variables that are not included in the general regression model, but turned out to be significant in the space 
of internal / external factors). In addition, this approach is interesting because along with the general 

regression model, we obtain equations that characterize the dependence of the resulting indicators on two 
subgroups of factors that are different from the point of view of management. 

 
In the case of a profitability indicator, all three models obtained are quite reasonable. In the space of 

internal factors, the profitability of companies in a cluster is determined by four variables that have a 
comparable impact on it (as evidenced by the values of the corresponding standardized regression 

coefficients). Using the achievements of NTP can increase the profitability of companies by more than 9%. 
The organizational and legal form (CJSC on average by 4.8% more profitable than LLC) and the presence of 

its own production areas (firms owning them are almost 6% more efficient) have a lesser impact. The 
provision of office space, although it has a slightly smaller impact, is described by four ranks and, therefore, 

with maximum growth, it can add companies more than 8% profitability (these and the following numerical 
results are given for a cluster of high-tech companies in Novosibirsk, but they are indicative of any Russian 

cluster). 

 

MATERIALS AND METHODS 
 
Consideration of the profitability of clusters in the context of environmental factors allows us to reveal the 

influence of two factor signs and a dummy variable. An increase in the share of supplies from the regional 
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market by one rank on average contributes to an increase in profitability by almost 10% (this factor is the 
most influential in the equation). The variety of equipment available in the region is negatively related to the 

profitability of the business, which is probably explained by the amount of transaction costs in the selection 
of means of labor. The increase in the diversity of equipment by one rank (only five ranks), while the other 

variables remain unchanged, causes a decrease in profitability by almost 2%. 
 

The most significant variables from both particular equations are reflected in the general model. In the 
combined space of factors, the size of the procurement of materials on the regional market and the use of 

scientific developments reveal their influence on the profitability of high-tech companies. The first of these 
two factors has a relatively larger impact on the resulting indicator (with its growth by one rank, the increase 

in profitability is 7.7%). The influence of the use of scientific developments is no longer as high as in the 

space of internal factors (about 4%). Its relevance to profitability is also demonstrated by the affiliation of 
firms to one or another cluster. Verification of a model built in the combined space of factors reveals a 

deviation of the calculated value of profitability from its real level by 5.6% for the entire sample of 
companies, which indicates its sufficient reliability. 

 

RESULTS AND DISCUSSION 
 
The modeling considered in the section above can also be carried out for other resulting cluster 

performance indicators: the number of personnel, its growth rates and the trend in profitability. The 
described toolkit allows you to identify the most attractive from a managerial point of view (that is, having 

the greatest management potential) groups of factors. Impact on them can have a significant impact on the 
performance of clusters and the cores of their enterprises. The results of the regression analysis allow us to 

present individual firms and clusters in the three spaces of the identified factor signs, including internal and 
external. Internal factors can be conditionally considered manageable at the level of an individual 

enterprise; external factors can be considered regulated at the level of industrial unions, government 
bodies, social institutions and other super-firm entities, the latter are determined not only by the line of 

conduct of a particular company, but can also be formed at all without its direct participation. To this end, 
for each company, a taxonomic indicator should be constructed characterizing the measure of the 

difference between the corresponding vector of factors (in a given n-dimensional space) and the 
hypothetical standard. As components of the standard, it is recommended to use the best (maximum or 

minimum, depending on the nature of the influence of the variable) values of the factors studied, assigned 
by the respondents to the input research. A taxonomic indicator constructed in this way synthetically 

characterizes the values of the factor signs of the resulting indicators studied. High values of this indicator 
indicate high values of the considered signs, low values - on the contrary. Its most important advantage is 

that this single synthetic trait can show differences in the processes that characterize the internal and 
external aspects of the activities of enterprises. By its magnitude, one can judge about the existing growth 

potential for individual firms and clusters as a whole in the context of key factors and, accordingly, the 
advisability of applying managerial influences to them. 

 

This confirms the analysis of variance, according to which taxonomic indicators built in the system of 
environmental factors have statistically significant higher values for the entire cumulative sample of 

companies in a cluster. At the same time, the clusters do not demonstrate significant differences among 
themselves in all three factor spaces. A similar approach is advisable to use for the remaining result 

indicators, as well as to build a generalized taxonomic indicator in space of all four selected resultant 
characteristics (number of personnel, profitability and their changes). Such an indicator can be interpreted 

as a characteristic of the level of competitiveness of clusters and their individual enterprises. At the same 
time, the competitiveness of individual enterprises (in the space of the above-mentioned resulting factors) 

varies within 20–70% of the maximum possible value for the cluster as a whole. Next, an analysis of the 
correlation relationships between the values of taxonomic indicators of the competitiveness of enterprises 

and the factors determining it (a variety of factors selected as potential variables for modeling all the 
resulting indicators) was carried out. This analysis allows us to conclude that the competitiveness of 

companies, regardless of whether they belong to a particular cluster, demonstrates a statistically significant 
dependence on a number of cluster operating conditions. These conditions, as a rule, determine the 

profitability of enterprises in the space of environmental indicators, from which it can be assumed that the 
key contribution to ensuring the competitiveness of companies is their profitability, which, in turn, largely 

depends on the external environment of the business. It should be noted that these variables in the 
conditions of underdevelopment of regional clusters in Russia belong to the same type - factor conditions, 

which confirms the fact that the availability of this particular group of factors influences the competitiveness 
of clusters in developing and transitional economies. 

 
Traditional approaches to solving regional industrial development problems by modeling interconnections in 

territorial production complexes, forming production nodes on a given basis, solving the problems of 
locating productive forces and production capacities by minimizing transportation costs or reduced costs 

are now largely simplified [Fig. 1]. 
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Fig.1: An example of a traditional approach to modeling relationships in the territorial-industrial complexes of 

the region in the form of a network diagram (potential method) of portfolio investment in innovative projects. 

………………………………………………………………………………………………………………………… 
 

Prospects of modern industrial development are determined by the interaction of various functional 
subsystems. The mechanism of research and implementation of the regional industrial development 

strategy that is necessary in modern conditions is provided by the concept of clusters, the distinctive 
features and advantages of which are taking into account comprehensive dynamic competition and linking 

the problems of the meso- and macro-level with the operating conditions of individual enterprises [Fig. 2].  
 

 
Fig. 2: An example of a regional cluster industrial development strategy taking into account dynamic 

competition in the form of a sectoral method of a network diagram of portfolio investment of innovative 

projects. 

…………………………………………………………………………………………………………………… 
 
Identification of clusters, modeling of their development and evaluation of the effectiveness of activities are 

associated with a number of problems, the main of which are: 
 

 Lack of a clear methodological basis for analyzing and modeling regional cluster-type economic 
systems; 

 The absence at the territorial level of the necessary organization of statistical data, in particular 
inter-branch product flows in a fractional sectoral classification; 

 The discrepancy between the spatial boundaries of the clusters and the territories for the 
collection of statistical data; 

 Lack of information on many qualitative characteristics of cluster activities; 
 Lack of a single agreed list of cluster activity meters.  
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At present, the most common method of identifying and evaluating the activities of regional clusters in the 
Russian context is the approach of identifying clusters based on the nature of economic activity in a 

particular locality, based on data obtained mainly by expert analysis. Most of the existing studies on the 
evaluation of the functioning of clusters are limited to a statement of individual characteristics of their 

activities, from which conclusions are drawn about the dominant position of clusters in a particular industry 
or locality. At the same time, almost no attention is paid to the economic and mathematical modeling of the 

processes of creation and functioning of regional clusters and the study of the factors responsible for their 
actual success and potential for their growth. Therefore, an important task is the development and testing 

of models that adequately reflect the relationship in local clusters. 

 

CONCLUSIONS 
 
The considered approaches to modeling and evaluating the activities of economic clusters will contribute to 
the establishment of quantitative relationships between the performance indicators of cluster entities and 

the factors determining their functioning. According to the authors, in the study of the functioning of regional 
clusters as complex economic systems, a comprehensive expert-econometric modeling of the activities of 

the companies participating in the clusters is necessary. The described approaches will help identify the 
growth potential of clusters and their individual participants, establish the direction of managerial influence 

on the factors contributing to the resulting performance indicators of clusters, which will certainly be useful 
for the management of the companies participating in the cluster both in organizing the current activities of 

companies and in developing a cluster development strategy generally. 

 
CONFLICT OF INTEREST 
There is no conflict of interest. 

 
ACKNOWLEDGEMENTS  
The work is performed according to the Russian Government Program of Competitive Growth of Kazan Federal University.  

 
FINANCIAL DISCLOSURE 
None. 

 

REFERENCES 
 

[1] Ostergaard CR, Park E. [2015] What Makes Clusters Decline? 

A Study on Disruption and Evolution of a High-Tech Cluster in 

Denmark. Regional Studies. 49 (5):834-849. doi: 

10.1080/00343404.2015.10159756. 

[2] Tardy Yves. [2010] Petrology of Laterites and Tropical Soils. 

ISBN 90-5410-678-6, http://www.books.google.com/books.  

[3] Khmeleva GA, Orlova LV, Bulavko OA, Kostromin KO, 

Umerbaeva SK. [2015] Identification of Perspective 

Transborder Clusters of Russia and Kazakhstan. 

Mediterranean Journal of Social Sciences. 6(4):302-312. 

doi:10.5901/mjss.2015. v6n4s2p302. 

[4] Al-Qahtani K, Elcamel K, Ponnambalam K.   [2008]  Robust  
Optimization  for  Petrochemical  Network  Design under 

 Uncertainly  Ind Eng Chem Res.  47: 3912–3919. 

[5] Beilin IL. [2017] Economic-mathematical modeling of the 

total costs of innovative chemical enterprise methods of fuzzy 

set theory Journal of Engineering and Applied Sciences. 

12(19):4865-4869. 

[6] Beilin IL, Khomenko VV. [2018] Theoretical bases of project 

management in conditions of innovative economy based on 

fuzzy modeling Journal of Physics. doi :10.1088/1742-

6596/1015/3/032013. 

[7] Beilin IL. [2017] Economic optimization in chemical 

enterprises International Journal of Economic Perspectives. 

11(4):670-677. 

[8] Khmeleva GA, Bulavko OA. [2016] From the 2008 to the 

2014 crisis: response of the labor market of Russia’s largest 

cities. International Journal of Environmental and Science 

Education. 11(10):3791-3806. 

[9] Enright MJ. [2003] Regional clusters: What we know and 

what we should know. In: Brocker J, Dohse D, Soltwedel R. 

(Eds.). Innovation Clusters and Interregional Competition: in 2 

parts. Berlin: Springer. 2:99-129. 

[10] Hufbauer GC, Schott JS, Elliott KA, Oegg B. [2008] Economic 

Sanctions Reconsidered. Third edition. Peterson Institute for 

International Economics. Washington DC. 233. 

[11] Zadeh L. [2002] Toward a perception-based theory of 

probabilistic reasoning with imprecise probabilities Journal of 

Statistical Planning and Inference. 105:233-264 

[12] Braginsky A, Tadevosyan G. [2014] ‘How to avoid the "point of 

no return"’, Oil of Russia. 3-4:33-38, retrieved 17 February 

2016.  

[13] Deberdieva EM, Vechkasova MV. [2015] ‘The 

competitiveness of domestic polymers: problems and 

development potential’, Theory and practice of social 

development. 19:54-56.  

[14] Crowther KG, Haimes YY. [2010] Development of the 

Multiregional Inoperability Input-Output Model (MRIIM) for 

Spatial Explicitness in Preparedness of Interdependent 

Regions Systems Engineering. doi:10.1002/sys.20130. 

[15] Dimitras AI, Slowinski R., Susmaga R., Zopounidis C. [1999] 

Business Failure Prediction Using Rough Sets European 

Journal of Operational Research.  doi:10.1016/S0377-

2217(98)00255-0. 

[16] Hansen, Bruce E. [2015] The Integrated Mean Squared Error 

of Series Regression and a Rosenthal Hilbert-Space 

Inequality, Econometric Theory. 31:337-361. 

[17] LeSage J, Fischer M. [2008] Spatial growth regressions: 

Model specification, estimation and interpretation. Spatial 

Economic Analysis. 3:275–304. 

[18] LeSage J, Parent O. [2007] Bayesian model averaging for 

spatial econometric models. Geographical Analysis. 

39(3):241–267. 

[19] Kleibergen, Frank, Richard Paap. [2006] Generalized reduced 

rank tests using the singular value decomposition, Journal of 

Econometrics. 133:97-126. 

[20] Rose PR. [2001] Risk Analysis and Management of Petroleum 

Exploration Ventures American Association of Petroleum 

Geologists. Methods in Exploration Series. 

doi:10.1306/Mth12792. 

[21] Deberdieva EM, Shterbova YV. [2015] Prospects of 

development of oil-gas in the Tyumen region. Economy and 

Entrepreneurship. 10-2(63-2):219-221. 



 ISSUE: Multidisciplinary Social Science & Management  

www.iioab.org    | Beilin et al. 2019 | IIOABJ | Vol. 10 | S1 | 157-161 | 

 

161 

[22] Takafumi N, Fminori T, Kamran MN, Bernardino MC, 

Alessandro PF. [2009] Practical Equations for the Elatic 

Modulus of Concrete. ACI Structural Journal. 106(5). 

[23] Gibbons S, Overman HG. [2012] Mostly pointless spatial 

econometrics? Journal of Regional Science. 52 (2):172–191. 

[24] Alfares X, Al-Amer A.  [2002] An  Optimization  Model  for 

 Guiding  the  Petrochemical  

Industry Development of Saudi Aravia   Engineering 

Optimization. 34:671–687.  

[25] Corrado L, Fingleton B. [2012] Where is the economics in 

spatial econometrics? Journal of Regional Science. 

52(2):210–239. 

[26] Beilin IL, Arkhireev VP. [2009] New copolymer products from 

cyclic carbonates and isocyanate-containing compounds 

Protection of Metals and Physical Chemistry of Surfaces. 

45(4):450-454. 

[27] Beilin IL, Arkhireev VP, Galibeev SS. [2006] Copolymerization 

of cyclic carbonates with isocyanates under anionic initiation 

conditions and structure of the new copolymers Russian 

Journal of Applied Chemistry. 79 (1):133-136. 

[28] Beilin IL, Arkhireev VP, Galibeev SS. [2005] New copolymers 

of propylene carbonate with controlled complex of properties 

Plasticheskie Massy: Sintez Svojstva Pererabotka 

Primenenie.  7:12-15. 

[29] Chen, Xiaohong, Demian Pouzo. [2015] Sieve Wald and QLR 

inferences on semi/nonparametric conditional moment 

models, Econometrica. 83:1013-1079. 

[30] Edward E, Leamer. [2008] Specification problems in 

econometrics, The New Palgrave Dictionary of Economics. 

Abstract. Archived 23 September 2015 at the Way back 

Machine. doi:10.2307/1402497. 

[31] Fisher M, LeSage J. [2013] A Bayesian space–time approach 

to identifying and interpreting regional convergence clubs in 

Europe. Paper presented at 53rd ERSA conference, Palermo. 

doi:10.1111/pirs.12104. 

 
 
 


