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Abstract— The article considers different approaches to the The innovation and investment attractiveness of the region
analysis and modeling of innovative and investment is a combination of various objective features, means,
attractiveness of regions. The authors compared the traditional ~ opportunities and restrictions that determine the investments
methods in the form of ranking and positioning of the region  attraction intensity in the region's economy, the perception of
based on the aggregation of groups of indicators and the method \hich varies significantly depending on the subjective
of constructing cognitive maps. The limitations which imposed on  gttitudes of one or another investor. In other words, it is not
the modeling and presentation of results while using these two ompetent to consider the investor's choice, and, consequently,
groups of methods have been considered. The compromise o “innovative investment potential value, either purely
approach that combines the advantages of formal and cognitive o ive (hased on formalized indicators) or purely subjective

gﬁg‘(gs;ncgssa ?sapc/)ﬂ\rq]glattgz regions’ innovation and investment (based solely on the prospective investor’s intuition).

. . ) . - Its level is determined by several factors, among which
Keywords — innovations, investments, region, cognitive gre:

analysis, potential of the region o )
« the efficiency of the economy, expressed in the growth of

GDP and the degree of local authorities interest in the

I. INTRODUCTION . , . _
_ _ _ ~activities of particular investor;
Innovation and investment attractiveness of the region is

the basis for taking investment decision and determines the ° t.he g_rowth potential and. the expected level of market
consequences for both the investor and the macroeconomy de[ty, flnanc@ exposure in the current and strategic
general. The more complex the situation, the better experienEJ anning horizon;
and intuition of the investor should be build on the results of e the utility of the object, namely, the ability to achieve
the expert assessment of investment attractiveness at the legehls that go beyond the planned return on investment and
of the regional economy [1]. Of particular note is that morewhich has the effective demand,;
often the.investment component is clonsidereq explicitly as an . the availability of various types of infrastructure,
opportunity to achieve the investor's strategic goals (profitnc|ding innovation one, and the ability to recruit staff with
risks, etc.), while innovation component is cons_ldered only afhe required skills.
one of the factors of the region's potential. This approach is _ _ )
rational, first of all, from the standpoint of private non- In a general manner, the innovation and investment
strategic investor. If the task is to consider the interests of trftractiveness of the regions is a system of relations that are
region’s development and long-term investment, the issues §irmed under the influence of a wide range of interrelated
long-term development and the innovative component begin 8'0C€SSes and the set of conditions for investment activity.
play more significant role and make it necessary to consider The conditions of investment activity are characterized by
the broader concept, namely the innovation and investmefdctors of political, socio-psychological, financial and
potential of the region. economic, legislative, regulatory, environmental, criminal,
resource-based, production, innovation, labor, infrastructure,
consumer and institutional character.
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These factors reflect both the objective capabilities of thénfluence both the regions themselves and the investment
region to develop and expand investment activities, and thgolicy inside them. Conditionally, such modeling can be
conditions for investor activities (investment risk), createdivided into five stages.

prerequisites for the emergence of sustainable investment Stage 1. Analvsis of innovation and investment markets
motivations, have a significant impact on investment returns g€ L. ysl ‘Nhovatl nv

and the level of investment risks and determine th@nd creation a system of indicators to assess the degree of
appropriateness and efficiency of investment. attractiveness of Russian regions.

The approach to the study of investment attractiveness, S12d¢ 2. Determination of innovative and investment
under consideration makes it possible to solve the question gitractiveness level of regions on th_e basis of_the forme_d
validity of the methods for defining the levels of investment>YSteM of indicators by modeling using regression analysis
appeal in the regions of the Russian Federation and tﬁHethOdS'
reliability of the results obtained with its help. The  Stage 3. Allocation of investment attractive regions from a
composition of the individual factors of the investmentset of regions of homogeneous groups with the help of cluster
potential and investment risk of the region, the weightinganalysis. Determination of the representative in each group.
coefficients of the significance of particular factors and theUse of economic and statistical analysis to study the factors
method of their integration (with the inclusion of particularthat have significant impact on the innovative and investment
factors in the calculation of the integral indicator - the level ottractiveness of homogeneous group of regions.
the region's investment attractiveness) should be selected . . Co : .
taking into account all the essential components of investment Stag€ 4. Construction and investigation of innovation and
attractiveness (while meeting the principle of necessity antivestment attractiveness regressive models.

sufficiency). Stage 5. Assessment of regions taking into account the
predictions of the identified main factors.

Il. MATERIALS AND METHODS(MODEL) The subjective nature of investors' perception of certain

The methodology for the formation and structure ofindicators (elements of innovation and investment potential) of
indicators of the best known ratings of innovation andhe region is realized through the use of weighting coefficients
investment attractiveness of Russian regions was analyzed aindaggregation to calculate the value of which the method of

the corresponding conclusions were drawn. Including, such ageer review is used. Thus, when compiling the RAEX-

the Rating of Investment Attractiveness of Russian Regions dfnalytics rating, the value of expert weights of private types
“RAEX-Analytics’ company and the Rating of Innovative Of potentials is calculated based on the results of an annual
Regions of “Association of Innovative Regions of Russia”, a$Urvey of Russian and foreign experts and investors conducted

well as the rating of the Russian Federation constituent entitidd the three-month period preceding the release date of the

by future preparedness index value. rating[4].
The correlation analysis of the relationship between the The multidimensional mean method is used as a method of
indicators characterizing the innovative and investmenintegrating the numerical values of particular indicators
attractiveness of a number of regions of the Central Federsharacterizing the investment attractiveness of the region:
District over the past four years was conducted. b
The methodology for constructing cognitive maps of the k O
innovation and investment potential of the region is proposed. R

M=

. |
i=1

It combines traditional methods of constructing cognitive Hﬂj T Tn

maps based on expert opinions and formalized approaches to z ki

determining the nature and intensity of the relationship i=1 1)

between elements of the cognitive map. . . . .
where UIIj is an integral level of innovative and
investment attractiveness of thje region; i is a partial
1. RESULTS ANDDISCUSSION indicator; n is the number of reducible partial indicatorsjsk
The analysis of the methodologies for compiling thethe weighting coefficient of the i- inde®; is the numerical
following ratings: the Rating of Innovative Regions of vaue of the i- index for the j- regiof; is the numerical value
“Association of Innovative Regions of Russia” [2]; the ratin - ; ;
of the territorial entities of thg Russian Federa[lti]on by futu?é)]c the i- index in the average across Russia.
preparedness index value [3] (which can be viewed as a The considered formalized approach, providing a fairly
combined rating of innovation and investment attractivenessbjective picture in general, but is rather conservative in terms
and regional business climate), as well as the Rating aff consideration for the unevenness of the role of individual
Investment Attractiveness of “RAEX-Analytics” company hasindicators and their significance for specific groups of
shown that they are all formed according to the similainvestors. It does not allow modeling and tracing the
methodology, which is summarized below. development trajectories of specific regions in the dynamics,
that is, fixing the rating change is possible only with respect to
he coordinates of other regions, and the general market
9namics is ignored. The movement of regions in the ranking

The evaluation of the innovative and investmen
attractiveness of the Russian Federation regions includes t
study of the investment market, the choice of factors tha
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is similar to the movement of boats on the river relative tgproblem under consideration, there may be more of them. An
each other, while the general trend of the development of thexpert characterizes the relationships between clusters or
region that is important for decision-making can not bendicators within a cluster. If necessary, the same indicator can
understood without taking into account the current (generdle included in several clusters, but the relationships between
market trend), which is recorded only relative to the coast (the indicators of different clusters (at the lower level) are not

coordinate system that goes beyond the rating). considered.

Currently, the methods of modeling the innovation and The second suggestion is related to the order of
investment attractiveness of the region based on the use @étermining the strength of relationships (the length of the
cognitive maps are gaining popularity. Of particular note wagraph edges), which is determined on the basis of a
the fundamental work on this problem (Avdeeva Z.K.,comparison of the values obtained by the method of
Kovriga S.V., 2011) [5] in which within the cognitive correlation analysis and expert judgments. There are several
approach the main elements of building a cognitive map of thpossible ways to implement this comparison: a) the final
region's development were distributed and practicaéxpert - the expert is introduced to the result of the correlation
calculations of various scenarios for regional developmerdnalysis, but his opinion is recorded into the map regardless of
were carried out. Similar methodological approaches arthe formal value of the link; b) final formal - the expert
presented in the articles of D. G. Lagerev. [6], Palyukh B.V.characterizes the relationships not having the data of the
KakatunovaT.V. [7]. It is significant that the methodology of correlation analysis, the correlation coefficients with the
compiling cognitive maps is well combined with the use ofcorrection coefficient calculated on the basis of expert opinion
various methodical techniques, such as the use of fuzzy logan the previously agreed algorithm are recorded into the map;
and others. The toolkit of cognitive maps is applicable both t@) more complex schemes for combining formal and expert
the modeling of the development of the region as a whole arabefficients, including with different weights for different
to certain areas related to its functioning, for example, thelusters.
process of informatization [8] and even social institutions that
have an indirect impact on the innovation and investment
climate in the region [9] . There is experience in modeling thé&
ratings of socio-economic development of regions based
the tools of cognitive maps [10].

As part of the study, the following nomenclature of
lusters characterizing the risks and potentials (top level graph
ode) was adopted: productionl), social and laborx@),
consumer X3), natural resource x{), intellectual X5),
infrastructure X6), financial «7), innovation ¥8) and external

Without debating the legitimacy of using the aboveeconomic X9), financial costs X10), social costsX11) and
methods, we note some features that make it difficult to usenvironmental costx(2).

them. Each cluster included a group of indicators that

First, the traditionally cognitive map is formed in the formcharacterize it. Below are the indicators that are the graph
of a graph with numerous connections. With a significanhodes in some groups:
number of peaks, while the formation of the region's
innovation and investment potential map requires
consideration of a large number of elements, makes it difficult
for the expert to perceive it and can lead to the fact that some
significant links will be missed. In addition, with such a large
number of elements, it is difficult to identify loops of mutual
weakening and amplification, which are characteristic of
innovative processes.

Production capacity indicators - GRP total, min. RUB;
GRP per capita, RUB; Value of fixed assets of
economic sectors (at full book value at year-end), min.
RUB; Number of enterprises and organizations (at
year-end); Number of small enterprises (at year-end);
The volume of industrial output (in actual prices), min.
RUB; Level of profitability of industrial enterprises
and organizations assets, %; Agricultural products,

Secondly, the use of exclusively expert opinion in min. RUB; The amount of work performed under
determining the nature of the relationship between the construction contracts, min. RUB; The launch of
elements (the length of the graph edges), even with a dwellings into use per 1 thsd. pers, sgq. m. of total area;
significant number of experts, can lead to unfair assessment
characterizing the interrelations between the elements of
innovation and investment potential.

» Infrastructure capacity indicators - Retail turnover per
capita, RUB; Volume of paid services per capita, RUB;
Shipment of goods by public railway, million tons;

It is suggested to use the following techniques when Road transportation, million tons; Density of public
drawing up a cognitive map of the region’s innovation and railway, km of railways per 10 thousand square km of
investment potential to overcome these problems. territory; Density of public hard surface roads, km of

The first suggestion deals with the architecture of the roads per 1 thousand square km of territory

cognitive map. It is necessary to structure the indicators that « |ndicators of social costs - Number of unemployed,

characterize the innovative and investment potential of the thsd. pers.; Unemployment rate, as percentage of
region in terms of levels, combining them into groups economically active population; Morbidity per thsd.
(clusters) as it is done when making ratings by classical pers. of the population; Number of recorded crimes per
methods. At least two levels will be present when drawing up 100 thsd. pers.of the population; Number of recorded
a cognitive map of the innovation and investment potential of murders and attempted murders

the region; however, depending on the complexity of the
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Of particular note is that, if necessary, the statistica(clusters) as it is done when making ratings by classical
indicators included in the clusters can be supplemented byethods; b) determination of strength of relationship is
various indicators, estimated by expert means andlentified on the basis of the values comparison obtained by
synthetic indicators, for example, in the ranking of a well-the method of correlation analysis and expert opinions.

known rating agency. The set of the proposed methods, on the one hand,

Approbation was carried out on the statistical data oflemonstrates sufficiently high convergence with the results of
several regions in the Central Federal District for the lastlassical assessment of innovative and investment potential of
four years. Table 1 presents the elements of adjacencggions, and, on the other hand, demonstrates higher
matrix for the first level of the cluster "Production sensitivity of the final result when the value of the key
capacity", obtained on the basis of the comparison of thelements of the potential changes.

correlation coefficients between the indicators and expert
judgments using the "final formal" algorithm in which the
expert opinion is formed regardless of the fixed correlation References
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