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COGNITIVE APPROACH TO ANALYSIS OF
INVESTMENT ATTRACTIVENESS OF THE
REGIONS

Urgency of the research. The application of the
cognitive approach in analyzing and formation of the
investment attractiveness of the regions makes it possible to
assess the basis-to-target factors characterizing the
investment potential of the economic space of a particular
territory.

Target setting. It is advisable to form cognitive maps of
investment attractiveness of the regions taking into account
regional factors of social and economic development in order
to determine the negative and positive trends of investment
activity, as well as priority sectors of development.

Actual scientific researches and issues analysis. The
Researches of social and economic development of the
regions and implementation of simulation modeling are partly
covered in the works: Pashkevich M. S., Gorelova G. V.,
Zakharova E.N., Polyakova O.Y., Drogushova A.K.,
Duma L. V., Logvin V. M., Parshin Y. I.

Uninvestigated parts of general matters defining. In
the scientific literature, not enough attention is paid to the
peculiarities of cognitive approach application from the
standpoint of the cognitive maps of investment
attractiveness formation of the regions on the basis of
evaluation of factors of different levels of the hierarchy of
their social and economic development.

The research objective. The article is intended to
substantiate the relevance of use of cognitive approach to
analyzing the investment attractiveness of the regions based
on factors taking into account different levels of hierarchy of
their social and economic development.

The statement of basic materials. The effectiveness of
cognitive approach implementation that analyzes the
investment attractiveness of the regions, taking into account
the factors of different levels of the hierarchy of their social
and economic development is substantiates in the article.

Conclusions. The implementation of the cognitive
approach in the process of analysis and formation of the
investment attractiveness of the regions on the basis of
taking into account the factors of different levels of the
hierarchy of social and economic development allows to
establish and distinguish between negative and positive
trends of investment activity, as well as priority development
spheres, which should be appropriately taken into account
when forming integrated programs providing a favorable
investment climate within the defined priorities of social and
economic development of the regions.
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AkmyanbHicmb memu OocideHHs. 3acmocysaHHs
KO2HimueHo20 nidxody nmpu aHanisi ma opmMyeaHHI
iHeecmuuitiHoi  npueabnueocmi  peeioHie 0o3eors1sie
30iticHumu oujHKy 6a3ucHux 00 Uinbo8UX YUHHUKIE, WO
Xxapakmepu3syomb iHeecmuyitHul romeHuian
EKOHOMIYHO20 pPOocmopy rneeHoi mepumopii.

lMocmaHoeka npo6nemu. [JouinbHUM € OopMy8aHHs
KO2HImuUBHUX Kapm iHeecmuuyitiHoi npusabnueocmi pezioHie
i3 epaxysaHHAM  pez2ioHarbHUX  YUHHUKI8  couyiaribHo-
EKOHOMIYHO20 PO38UMKY Orlsi 8U3HAYeHHSI He2amueHUX ma
no3umueHuUx meHOeHUil iHeecmuuyiliHoi akmueHocmi, a
makoX rpiopumemHux ary3el po3gumky.

AHaniz ocmanHix docnidxeHb i ny6nikayid.
HocnidxeHHs1 coujianbHO-eKOHOMIYHO20 PO38UMKY PezioHie
ma 3acmocysaHHs iMimauitiHo2o MoOenoeaHHsI 4acmKoso
suceimneHo y npausix: Mawkesuy M. C., lopenosa I". B.,
Baxaposa E. H., [llonakosa O. (0., [opeywaosa A. K.,
Ayma J1. B., JlozeiH B. M., lMapwuH 0. I.

BudineHHsi HedocnidXeHux 4YacmuH 3a2anbHol
npo6nemu. Y Haykosili nimepamypi He docmamHbO yeazu
rpudineHo 0cobnueocmsIM 3acmocy8aHHs KOeHImU8HO20

nioxody 3 nos3uuii opMysaHHs KO2HIMUBHUX Kapm
iHeecmuyitiHoi npusabnugocmi pezioHie Ha OCHO8I OUiHKU
ghakmopie  pi3Ho20 pieHs  iepapxii ix  couianbHo20-
©KOHOMIYHO20 PO38UMKY.

lMocmaHoeka 3aedaHHs. Cmamms  OK/MuUKaHa
obrpyHmysamu akmyarnbHicmb 3acmocyeaHHs1
KoeHimusHoz2o  nidxody 0o  aHanisy  iHeecmuyitHor

rpusabnusocmi pezioHie Ha OCHO8I 8paxy8aHHsI YUHHUKIG

pi3Ho20 pieHs iepapxii ix couiaribHO20-eKOHOMIYHO20
pO38UMKY.

Buknad ocHoeHo20 Mamepiany. Y  cmammi
0brpyHmosyemscsi eghekmusHicmb 3acmocyeaHHs1
KoeHimugHo20  nidxody, wWo aHanizye iHeecmuuiliHy

npueabnugicmb pezioHi8 3 8paxy8aHHSIM YUHHUKI8 Pi3HO20
pigHs1 iepapxii ix coyjianbHO20-eKOHOMIYHO20 PO38UMKY.
BucHoeku. ImnnemeHmauiss KkoeHimueHoeo mnidxody &
npouyeci aHanizy ma  opmyeaHHsI  iHeecmuuiliHOT
rpusabnusocmi peeioHie Ha OCHOBi 8paxy8aHHs YUHHUKI8
Pi3HO20 pigHSI iepapXii coyjiarnbHO20-eKOHOMIYHO20 pO38UMKY
do3g0/15I€  8CMaHOBUMU ma 8UOKpeMumu HeaamueHi U
no3umueHi meHOeHUii iHeecmuujiliHOI akmusHOCMI, & MaKoXx
npiopumemti cgpepu po3suUMKY, WO 8iONo8IOHUM YUHOM
MosuUHHO bymu epaxoeaHo Mpu YOPMy8aHHi KOMIMITEKCHUX
npozpam wodo 3abesneyeHHs crnpusmnueozo
iHeecmuuitiHo2o  KriMamy Yy Mexax  8U3Ha4yeHux
npiopumemie coujanbHO-eKOHOMIYHO20 PO38UMKY PE2ioHI8.

Knroyoei croea: Ko2HimueHe MOOETH08aHHS;
KoeHimueHi kapmu; iHeecmuyjitiHa npusabnusicms, peeioH.
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Urgency of the research. Trends in social and economic development and the investment
situation of regional systems, financial and economic and political crisis processes necessitate the
development of substantiated regional investment policy with a systematic and complex modeling of
measures to increase the investment attractiveness of the regions. The application of the cognitive
approach in analyzing and shaping the investment attractiveness of the regions allows us to take into
account the basic and target factors of the cognitive model that characterize the investment potential
of the economic space of a particular territory.

Target setting. Modern scientific researches in the field of regional analysis are based on the
application of methods variety and mechanisms with the harmonization of a significant amount of
information on the indicators of the regional economy in general and indicators of investment
development in particular, as well as the synthesis of the results of different models and methods of
making managerial decisions application. On this basis, it is advisable to form the cognitive maps of
the investment attractiveness of the regions, taking into account regional factors of social and
economic development, in order to determine the negative and positive trends of investment activity,
as well as priority sectors of development.

Actual scientific researches and issues analysis. Implementation of the cognitive approach,
according to Professor Pashkevich M. S., allows us to work with both qualitative and quantitative
parameters and enables the filling of methods of cognitive modeling by other methods of system
analysis at different stages of research and decision-making [1].

In studying the problems of sustainable development of regional social and economic systems, the
formation of strategies for sustainable and safe development, scientists G. V. Gorelova,
E. N. Zakharova emphasize the corresponding mathematical tools - cognitive methodology of
research and decision making in complex systems, including models and methods of system analysis,
cognitive theory, theory of management, stability theory, graph theory, and the theory of constants for
simplicial complexes, scenario analysis, which together form the information technology of cognitive
modeling of the structure and behavior of complex systems [2].

The development of a cognitive map in particular concerning the living standards of a region is
highlighted in the researches of O. Y. Polyakova and Sh. A. Omarova [3].

Drogushayeva A. K. notes that the systemic and cognitive approach to the planning process allows
to determine the indicators depending on the target orientation scenario of the region's development of
social or economic formation of socially oriented indicators of the region's development and can be
used as an instrument for assessing the effectiveness of the implementation of priority national
projects at the regional level [4].

The analysis of modern scientific researches concerning cognitive modeling of social and economic
development of the regional systems enable to establish the lack of practical development of cognitive
modeling of investment attractiveness of the regions in the system of its social and economic
development, which, accordingly, determines the unsolved problems and the relevance of this
research.

The research objective. The objective of the article is to substantiate the relevance of cognitive
approach use in analyzing and shaping the investment attractiveness of the regions on the basis of
factors taking into account the different levels of the hierarchy of their social and economic
development.

The statement of basic materials. Simulation modeling, the basis of which are sign-oriented
graphs, the basis of which are charts - the causes of consequential relationships - cognitive maps are
used in analyzing the nature of the dynamics and identifying possible hidden interconnections
between elements of the regional system using. As part of this approach, the system is represented as
a set of vertices of the graph, each containing one variable [5].

In the scientific literature, in general the cognitive maps are considered an initial statistical reflection
of the links between the factors of the researched social and economic situation. The implementation
of the cognitive approach is based on the formation of appropriate cognitive maps, which contains
information about the system in the form of a set of concepts-factors and causally effect network that
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they associate. The cognitive map reflects the subjective representations of the experts about some or
other phenomena in the simulated system. A cognitive map is considered as an oriented weighted
graph whose vertices are the system's factors, and arcs are the interconnections between these
factors,

G=<V, E> 1)

where G is an oriented digraph, in which V is the set of vertices (system's factors), E is the set of
arcs representing the connections between vertices. By cognitive map it is possible to determine what
factors are taken into account when studying the system, taking into account the mutual effect of these
factors [6, p. 23].

While analyzing a particular situation, it is usually assumed that changes in the underlying factors
are desirable. The factors of the greatest interest are the target (source) factors of the cognitive model.
The task of decision-making on managing processes in such a situation is to ensure the desired
changes in the target factors and this is the purpose of management. A goal is considered to be
correct if the desired changes in one of the target factors do not lead to unwanted changes in other
target factors. In the initial set of basic factors a set of so-called controlling (input) factors is allocated,
through which the control influences on the model are given. The basic factors, trends in their changes
and the degree of mutual influence between factors, obtained during the collection and processing of
information are the input data for a cognitive model.

Based on the systematized statistical information [7] concerning the researched problem, an initial
set of data was created for constructing a cognitive model of investment attractiveness of a region on
the example of Lviv region (Tab. 1):

- factors x are the basic factors in the model, which are the indicators describing the social and
economic situation in the region - Lviv region, which accordingly forms the basis of investment
attractiveness of the region for potential investors;

- target factors y - factors that allocate in the aggregate of the basic factors of control influence and
which will be possible levers of influence on the development of investment attractiveness of the
region;

- index of capital investment in Lviv region was selected as a factor- indicator z of investment
attractiveness development of the region.

Table 1
Input parameters of cognitive modeling of investment attractiveness of the region
(for example, Lviv region)
Units of Period, at the beginning of the year

Indicators measure- | Factors
2011 2012 2013 2014 2015
ment
Capital investment index % z 120,3 86,8 81,4 88,5 106,5
Direct foreign investment | USAmillion

from EU countries dollars Y, 969,7 | 1015,8 | 1053,2 | 1123,7 | 989,7

Direct foreign investment | USAmillion

. Y, 2171 284.,6 262,6 255,8 | 208,0
from other countries dollars

Investments in tangible

assets
Investments in intangible

assets

UAH million Y 11984,3|11064,0] 9669,4 | 9426,5 |13067,4

UAH million Y, 129,7 109,3 1473 128,55 | 319,1

The evaluation of the basic to target factors (ratio x: y) of the cognitive model, which are
characterizing the investment attractiveness of the Lviv region was conducted and formed in Tab. 2.
Table 2
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Estimation of the basis-to-target factors (ratio x: y) of the cognitive model, which are
characterizing the investment attractiveness of the region
Y1 Y2 Y3 Ya
x; | 0,081404| x; | -0,39241| x, | 0,376128| x, | 0,881007
X7 0,08178| x, | -0,39239| x, | 0,375738| x, | 0,880952
x; | 0,099701| x; | -0,32397| x, | 0,325312| x, | 0,871695
X, | 0,079911| x, | -0,31298| x, [ 0,324862| xs | 0,008133
Xs | 0,136455| xs | -0,34482| xs | 0,292144| x; 0,9147
Xs | 0,037601| xs | -0,41952| x¢ | 0,400542| xq 0,8249
xg | 0,131256[ xg | 0,001006| x; [ 0,404316
X109 '0,13455 X190 '0,5588 X190 0,573705
Xy | 0,772721| x4 | 0,149499( xy; | -0,36352
X1, | 0,685545[ x5, | 0,052688| x;, | -0,22596
X3 | 0,717658| x5 | 0,48875| x5 | -0,76019
X14 -0,5696| x4 | -0,78916( x4 | 0,87306
X35 | 0,047834| x35 | -0,55426| x;5 | 0,460604
X6 | 0,048675[ xi | -0,55339| x55 | 0,459735
X7 | -0,42641| x,; | 0,413926| x,; | 0,146595
Xig | -0,42019| x5 | -0,03217| x5 | 0,363277
X0 | 0,616122| x50 | 0,979812 x5 | 0,303528
Xy | -0,06305( x, | 0,573074| x | 0,303538
Xy | 0,118099| x,; | -0,50959| x,5 | -0,08623
X2 | 0,751502| x5 | 0,294135
X3 | 0,361034| x,;3 | 0,730778
Xp4 | 0,644748| x,, | 0,095857
X5 | 0,174193| x,5 | 0,820086
X5 | 0,158286| xp | -0,39255
X7 | 0,158254| x,; | -0,39261
Xg | -0,42762| X, | 0,363072
The assessment of the target factors to the factor-indicator (ratio y:z) of the cognitive model that
characterizes the investment attractiveness of the Lviv region is formed in Tabl. 3.

Table 3
The assessment of the target factors to the factor-indicator (ratio y:z) of the cognitive model
that characterizes the investment attractiveness of the region

Z
Y1 -0,71019
y2 -0,84843
y3 0,761899
Y4 0,321592

As a result of this interpretation of plurality of input concepts a cognitive modeling of investment
attractiveness of the region was hold on, that reflects the composition the factors of different levels of
hierarchy (Fig. 1). Thus, among the numerical estimates of the constructed cognitive model, the
negative values of ¥; and Y, factors — as direct foreign investments from the EU and other countries
that highlight the managing influences and which will be possible to leverage development investment
attractiveness of the region among a set of basic factors, show little impact on investment processes
in the region and contribute to determining the proper priorities and strategic directions in the sector to
enter the targets.

The negative trends in direct foreign investment are caused by the high risk of investing in a
country, where military actions are taking place; financial position of producers is worsens and lending
is decreasing.

Thus, while analyzing the cognitive map of the investment attractiveness of the Lviv region of
Ukraine, it is worth to pay attention to the following positive parameters:
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Fig. 1. Cognitive map of investment attractiveness of the region (for example, Lviv region, Ukraine)

- direct foreign investments from EU countries (¥,) - the significant influence of which contributes to
the growth of agricultural production, crop production, livestock products, exports of goods and
services, and, as a result, the balance of foreign trade in services;

- direct foreign investments from other countries (Y,) - the significant influence of which contributes
to the growth of exports of goods and services, import of services, and in total, direct foreign
investment per head,;

- investments in tangible assets in Lviv region (¥s) - the significant— influence of which contributes
to the growth of volumes of industrial production sold out, construction works performed;

- investment in intangible assets in the Lviv region (¥,;) — the significant influence of which
contributes to the growth of the gross regional product, gross regional product per head, incomes,
regional incomes, region expenditures, deficit (surplus).

At the same time, the conducted modeling also allows to distinguish a certain negative tendencies
of investment processes in Lviv region of Ukraine, in particular:

- lack of influence of direct foreign investment from EU countries (¥Y,) in the construction sector of
the region;

- the absence of influence of direct foreign investment from other countries (Y) in the formation of
the gross regional product, population incomes and, respectively, the average monthly nhominal wage,
the volumes of industrial production sold, the volume of construction work performed;

— absence of influence of investments in tangible assets in Lviv region (¥3) in forming of volumes of
agricultural production, plant production, livestock products.

Conclusions. The cognitive model of formation and development of investment attractiveness on
the example of Lviv region was developed, in which the selection of factors most important for
sustainable development and effective functioning of the investment environment was conducted, the
analysis of influence in the system of cause-effect relationships on the complex characteristic of social
and economic development of the region testifies the necessity of systematic development of direct
foreign investment in the region; the significant influence of investments in tangible and intangible
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assets in the formation of the gross regional product of the region; isolation of priority areas of foreign
investment in the development of the agricultural sector of the region (production of crop and livestock

production) and the construction sector.

Consequently, a conducted scientific research of the cognitive approach implementation in the
process of forming the investment attractiveness of the region in its social and economic development
allowed to establish and distinguish negative and positive tendencies of investment activity, as well as
priority areas of development of the Lviv region, based on factors of different levels of the hierarchy of
social and economic development of the region, which should be taken into account in the
development of integrated programs to ensure a favorable investment climate within the declared

priorities of the region's development.
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