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MACROECONOMICS: D

DEVELOPMENT OF PRODUCTIVE FORCES AND REGIONAL ECONOMY

2. The main factors that shape the institutional envi-
ronment of the ecological and economic system and their
impact on the institutional environment and the dynamics
of its development to the state of institutional equilibrium
are given.

3. Economic conditions that determine the possibili-
ties of transforming the institutional environment of the
market of social-ecological forest services to the state of
institutional equilibrium are revealed.

4. Strategies for the behavior of the subjects of the
ecological and economic system on the formation of eco-
nomic conditions for achieving the institutional equilibrium
of the market for social and ecological forest services are
proposed.
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HCCNEAOBAHME MHCTUTYUHOHANBHOr0 PABHOBECHA PBIHKA
COLMANBHO-3KOMOTHYECKKX YCAYT JIECA: YCNOBHA H
CTPATEI'MH PA3BHTHA

WccnenoBano coctosiHne MHCTHTYIMOHAJIBHOTO PAaBHOBECHS,
KaK TaKOBOH, 4TO TOBBIIAET 3 (HEeKTUBHOCTDL (DYHKIIMOHNPOBAHUS
9KOHOMMUECKOH crcTeMbl. OTpeiesieHo 0COOEHHOCTH MHCTUTYIIO-
HQJIBHON Cpe/ibl PbIHKA COIMAIbHO-IKOJIOTHUECKUX YCJIYT Jleca,
KaK 9KO0JIOT0-3KOHOMHUYECKOIl CHCTEMBbI, 9KOHOMUYECKHE YCIOBUS
PasBUTUS MHCTUTYIMOHAIBHOI cpezbl. IIpuBesensl crparernu jo-
CTIDKEHUS COCTOSTHUS MHCTUTYIMOHATIBHOM pPaBHOBECHSI.

Kmouesste cmoBa: MHCTUTYIMOHATbHAS Cpe/ia, WHCTUTYIINO-
HaJbHOE PAaBHOBECHE, MHCTUTYIHOHATbHBIE TPAHCAKI[UHU, PBIHOK
COILMAJIbHO-9KOJOTNYCCKUX YCJIYT, CTPATErnu Pa3BUTUS.
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SELECTION OF A SET OF INDICATORS
OF ESTIMATION OF SOCIAL AND

ECONOMIC SYSTEMS OF REGIONAL

TYPE

Posensinymo opmysanis Habopie nOKA3HUKIS, W0 XapaKmepusyomy CKAa0Hi COUiaIbHO-eKOHOMIY -

ni cucmemu (CEC) pezionanvnozo muny, 0ns supiwenns 3asoanms 6azamopaxmopnozo ouinioeanis.
3anpononosano 6paxosyeamu YUHHUKY NPUPOOHO-KIIMAMUun020 xapaxmepy. Pospobaeno ocnosu me-
modonozii oyiniosanns CEC na ocnosi BUKOpucmanis in0excie, OmpumManux 6 pe3yivmami HopmMyeans.
NOKA3HUKIB, 3ACMOCYBANNS IHMEZPATOHUX 320PMOK, MUNOA02i3ayil 1 pandicupysanns. lIpoananizosano
indexcu na ochosi JHitHUX i Keadpamuunux npoyedyp ycepednenns. Pesyrvmamu docuioacens sacmo-
COBYIOMBCSL 8 CUCMEMAX MOHIMOPUHZY MA NIOMPUMKU NPUTHAMMS PIUUEHD.

Kmouosi cnosa: pisens ineecmuyiinoi npusabiueocmi, pieens CMaiocmi possumxy, 6azamopaxmopme
YNPaeiinis, npouedypu ycepeonenms, HopMyeanns noKA3HUKIG.

1. Introduction The more elementary considered SESs consist mainly

of three main elements-subsystems: social groups, economic
processes and the environment. A social group is primarily
an individual and a person. Under the environment is
understood the ecological, geographic, natural and climatic
environment and metasystem environment. The specific

31—)

Among a number of complex systems, socio-economic
systems (SES) occupy a special place, which are divided
into SES of different levels and types. The most complex,
the most global SES is modern civilization.
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quantitative and qualitative characteristics of the listed
elements and the relationships between them determine
the specific properties of a particular local SES [1, 2].

Local SESs, functioning in the conditions of Western
and Eastern Europe, is being investigated.

Management of the development of such classes of
SESs requires the solution of a number of tasks, in par-
ticular, at the initial stages it is necessary to identify the
current state and trends in the development of the system,
develop and optimize the scenario of sustainable develop-
ment at various planning horizons.

The concept of sustainable development requires a com-
prehensive analysis and consideration of environmental,
social, economic, natural and climatic and other factors.
And for this it is necessary to solve the problems of de-
termining sets of indicators of sustainable development.

The solution of these problems allows to objectively
assess the state of SES, which should be sufficient to iden-
tify in full the explicit and indirect properties of SES.
Therefore, the tasks of selecting sets of indicators for as-
sessing socio-economic systems are quite relevant.

2. The ohject of research
of technological audit

The object of research is classes of socio-economic sys-
tems of a regional type, which include countries, regions
of Western and Eastern Europe.

Differences in the natural and climatic conditions of
Western and Eastern Europe have a universal complex
impact on all aspects of the economy and the life of the
individual, society and the state, form a different menta-
lity of a person (socium), in both Western and Eastern
Europe, different durations of the agricultural working
season (shorter and requiring considerably more labor,
greater intensity and labor costs in Eastern Europe), a much
more unprofitable livestock farming with a significantly
higher cost of production in Eastern Europe. Industrial
and construction production in Eastern Europe is also
characterized by high production costs, more expensive
infrastructure, higher production costs, longer payback
periods than in Western Europe. The basic needs of the
individual in Eastern Europe are higher, and the condi-
tions for their satisfaction are much more modest than
in Western Europe.

The climatic conditions of Eastern Europe cause a rise
in the cost of life and production and economic activities
of man and society.

It should also be taken into account that the society
in Eastern Europe does not have sufficient knowledge of
natural and climatic factors and differences in climatic
conditions in Western and Eastern Europe, as well as
in understanding the levels of influence of the FSC on
society, economy and culture. The lack of such under-
standing leads to a decrease in the level of information
security of society and the state. Therefore, the task of
educating the public is that there are differences in the
natural and climatic conditions and they are of a fun-
damental nature and require extensive coverage of the
negative effects of climate on man, society and the eco-
nomic development of countries and regions and the mass
dissemination of scientific and popular science literature,
educational and methodological literature on the problems
of information security of the society from ignorance and

misunderstanding of the impact of natural and climatic
conditions on the economy and society. Knowledge and
understanding of these differences can play an important
role in the development of society, state and globalization
of modern society.

3. The aim and ohjectives of research

The aim of research is solution of the problems of
selecting a set of indicators for estimating the SES, sub-
stantiating the construction of general criteria for the SES
estimation indicators of a regional type, expanding the
system of indicators to obtain a more objective picture
of SES state estimation.

Evaluation is the identification, comparison of the eva-
luated object with its idealized image (standard, norm).
The SES is assessed, i. e. the region and its condition
are diagnosed.

4. Research of existing solutions
of the prohlem

In Eastern Europe, since 1917, it was time to noti-
ceably weaken the attention of scientists and society to
understanding the difference in the natural and climatic
conditions of Eastern and Western Europe and the degree
of influence of natural and climatic conditions on the his-
tory and economy of society and the state. The serious
impact of natural and climatic conditions (NCC) on the
life and economy of society was rejected, it was believed
that the geographical environment can’t play a major role
in the life of society. The situation began to change af-
ter the 90s of the XX century. Studies of natural and
climatic factors in Eastern Europe were carried out by
the authors [3-5].

It should be noted the American scientists-researchers,
who drew attention to the role of the PCF in the life
of the state and society [6, 7].

At the present time, the work on the transition to the
implementation of the paradigm of «sustainable develop-
ment of society» is increasingly being carried out, which
in turn implies the development of all regions, including
individual regions. The term «region» in Russian literature
is most often understood as a set of areas of a particular
country. Thus, the development of regions as complex
socio-economic systems (SES) is an important component
of the development of society.

The transition to the paradigm of sustainable develop-
ment of society on the example of SES requires the selec-
tion, analysis and accounting of a large number of indica-
tors and criteria relating to a variety of areas; Economic,
ecological, social, geographic, natural-resource, scientific
and technical, labor potential [8—10]. A large number of
indicators make it difficult to obtain an objective picture
of the assessment.

This class of SES is a certain territorially distributed
unit that differs from other units of the same level with
specific features — geographic, geological, industrial, social,
economic, ethnographic, ecological, has a certain integrity,
interconnectedness of the elements that form it, solves
the problems of multifactorial distributed and hierarchi-
cal state anti-crisis management [2]. To this it is neces-
sary to add that the SES data are objects with weakly
formalized processes.

;32

TEXHOMOTTYHHIA AYAMT TA PE3EPBH BHPOEHMLUTBA — Ne 3/5(35), 2017



I55N 2226-3780

MACROECONOMICS: D

DEVELOPMENT OF PRODUCTIVE FORCES AND REGIONAL ECONOMY

The first and most important tasks on the path of
researchers are the tasks of selecting the nomenclature
and the number of indicators that allow an objective as-
sessment of the state of SES that should be sufficient to
identify in full the explicit, indirect and latent properties
of SES relationships [1, 2].

5. Methods of research

5.1. Feasihility of accounting for climate indicators. At the
moment, both domestic and Western researchers do not take
into account natural and climatic factors when assessing
the state of SES, or when developing management strate-
gies. At the same time, the need to study and monitor the
dynamics of natural and climatic processes is relevant [2, 9].

The climate is one of the main environmental factors,
its change against the background of complex ecological,
social and economic situations in Ukraine and throughout
Eastern Europe can cause serious socio-economic conse-
quences [2, 9, 10].

For Eastern Europe, and, consequently, Ukraine is charac-
terized by more severe and negative NCC than for countries
of Western Europe, which hamper the population’s living and
cause higher production, household and infrastructural costs,
which leads to higher production costs, a longer payback
period, to rise in price of life and economic activity. In
addition, the economy of the country is not as developed
as the economy of Western European countries and Ukraine
is more strongly expressed social tension, stratification in
society, a decline in the standard of living of the popula-
tion. These factors increase the negative impact of natural
and climatic factors on the socio-economic and production
activities of society. All this indicates the advisability of
taking into account natural and climatic factors.

As a generalized criterion for assessment can be used:
level of sustainability of the regional development, level
of investment attractiveness, level of discomfort, etc. The
definition of the type of generalized criterion focuses on
the appropriate selection of the evaluating positions and
indicators [11, 12].

5.2. Characteristics of the set of indicators. State charac-
teristic of the object of study of the region is determined
by a set of indicators (normalized indicators — mental,
specific, etc.). The optimal list of indicators should cor-
respond to the following:

— contain not an infinite, but a limited number of in-
dicators;
— reflect all the basic conditions and properties of the
socio-economic system;
— be representative — able to reflect them fully and
adequately, including in space (taking into account the
objective conditions of the regions) and in time (fixing
not only the momentary slice using static indicators,
but also the dynamics of the situation with the help
of indicators);

— be methodically correct — with the values of indi-

cators ordered in one vector (for example, «the more

— the better», but taking into account the meaning

of the indicators, for example, unemployment, poverty,

crime, etc.);

— be structurally mature — without strong dispropor-

tions in the number and quality of indicators for se-

lected positions, which can be achieved through ag-
gregation (the formation of composite indicators).

The task of determining a sufficient number of indica-
tors characterizing the SES is complex and important, as
this affects the quality of diagnosing (assessing) of SES
states and the «quality» of «developed» management de-
cisions [12—-14].

The large dimension of the set of indicators (up to
hundreds and more), the absence and lack of development
of a methodology for obtaining generalized indicators makes
it difficult to study the dynamics of such systems, the
construction of a DSS and the development of optimal
management solutions.

6. Research results

The current state of any SES is estimated, as a rule, by
a sufficiently large number of particular indicators {x;}"=1,
each of which reflects one of the sides (entities) of the
system. This is a multi-factor evaluation.

Therefore, the natural next step in the study of such
systems is reducing their dimensionality, for example, by
translational convolution of particular indicators, i. e. transi-
tion to an integrated assessment of objects — regions (Fig. 1).
In the simplest case, it is the replacement of a certain set
of exponents {Jci}:’:1 =1 by a single more generalized expo-
nent I({x;}" ). This indicator is usually called the index of
the system of exponents {x,}:; With this approach to
lowering the dimension, it is necessary to exclude loss
of information about the system under consideration and
therefore a certain «reasonable» averaging procedure is
based on the construction of any index, for example, the
calculation of the arithmetic mean, mean square, geometric
mean, and so on.

Transition to a more generalized integrated assessment
allows for a comprehensive review of the state of the region,
revealing the positive and negative aspects of its development,
and conducting a comparative interregional analysis [15].
In this sequence of actions, it is necessary to distinguish
the following stages: the formation of a system of indica-
tors, the standardization of indicators, the combination of
the values of indicators for the integrated assessment, the
typology of regions, the ranking of regions, for example, in
terms of development level. Based on this, the choice of
the method for calculating the integral index takes place.

Any set of parameters {x;}’_; can be treated as a vector
in an n-dimensional Euclidean space. Then every index
I({x}7_,) is a functional on a linear space of dimension #:

I{{x},)=(X), I:R, > R.

The most frequently used (as the most convenient from
a computational point of view) are the indicators con-
structed on the basis of linear averaging procedures: com-
puting the arithmetic mean:

1.n
1(X)=;in. )]
i=1
Or more generally — weighted mean:
1 n
1,(X) == pii, )
i=1

where P={pi}7_;, 0<p;<1,i=1, 2..n — given set of weight
coefficients.
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The following commonly used index class is constructed
on the basis of quadratic averaging procedures (quadratic
functionals): calculating the mean square (Euclidean vec-
tor norm):

1y 1
](X):\/;Ex,? =ﬁx, 3)

i=1

or more generally — the calculation of the root-mean-square
ratio of the vector X from some given optimal vector:

D(X)z\/;g(xi—si)zzJ%X—S. %)

In the literature, there is usually no justification for
choosing a particular averaging procedure when calculating
indices. Known procedures are conducted either at the
level of «plausible reasoning» or at the level of «common
sense». Therefore, the problem of theoretical substantia-
tion of procedures of generalized selectable indices for
a class of complex SES of a regional type is posed. The
most commonly used averaging procedures and the indices
(1), (2), (4) generated by them have a simple geometric
interpretation and are related by a quadratic dependence.

Without loss of generality, let’s assume that all ad-
missible states:

X = {i}
of the investigated SES are located in the cube:
K={X={x}_eR,; 0<x;<1, I=1,2,..n}.

This can always be achieved by appropriate normali-
zation of the admissible parameters {xi} ni=1. Let § —
a vector in the cube K, all components of which are
equal to the unit S=(1,1,..1). Using the approach de-
scribed in [8—10, 16], this vector can be called the opti-
mal vector. Its optimality consists in that it is larger (in
the sense of the natural order relation on the space Rn)
of any other vector from the cube K. Let’s note that the
simplest linear index (1) coincides, up to a factor of 1/x,
with the scalar product of the current vector X and op-
timal vector S:

(X.$)=31, s =X, (i) =
1

=2:’:0 Xij= ”ZZ?:O x; = n*I(X).

Because:

(X, $) = IX] - [[S1] - cose,

where @ is the angle between the vectors X and S, and the
product || X]|- cose is the magnitude of the projection of the
vector X on the direction of the vector §:5:||X]|-cose =
= pr,X, then:

1 1
100)= (X, 5)= > x| S]ose-

Thus, the simplest linear index:
1o
Ix)= ﬁZi:N‘i'

Up to a factor of 1/\/n coincides with the projection
of the current vector X on the direction of the optimal
vector S. According to [9, 10], the angle @ between the
vectors X and S is called the normalization angle. Let’s

!
)=ﬁHX

note that since J(X
are related by:

, the indices I(X) and J(X)

[(X):HXH~HSHcosq)=](X)cosq). (6)

Representations (5) and (6) for the linear index I(L)
make it possible to introduce one more natural index —
the value of the Euclidean distance from the point X to
the straight line generated by the optimal vector S:

1
[(L)=—=inf {| X -AS|:LeRy}. (7)
n

I

It is clear that the lower bound in (7) (Fig. 1) is at-
tained at some point M — the base of the perpendicular
dropped from the point X to the line generated by the
vector S. The value of A corresponding to this point de-
livers the minimum of the numerical function:

= ixoasi= L [$(e-L)
J( )_ﬁ - _ﬁ ;(xl—\/;)

S
DY
X
@ I

o]

Fig. 1. Geometric representation of the relationship of indices

Equating the derivative of this function to zero:

fv(x)ziz(zlﬂi—k*n)

o3 (e-ay

With it and an explicit representation of the index I'(X):

1 1
MNX)=—F=X-—YxS=
i=1

N

1 1 1 1o te, Y e )
:;prSX.HSszprSXW/—:ﬁprSX. (5) :\/ng‘(xi_ng‘xi] = E;(%—[(X)) .
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The index I'(X) has a simple meaning: its value at
each point X is the root-mean-square deviation of the
components of the vector X from their arithmetic mean.

In the triangle OSX we have the following represen-
tations of the lengths of its linear elements in terms of
the considered indices:

Xl =v/n J(X), |IXSl|=v/n D(X),
oM =n I(X), |MX]=v/n T(X).

Further from this triangle it is easy to obtain three
connections between the four indexes considered:

(VaD(x)) -
= X?=2(X-8)+5% =(VuJ (X)) =201 (X)+ (),
So

D*(X)=J*(X)-2-1(X)+1,
0X?=0M* + MX?,

(Vag (X)) =(VaI (X)) +(VnT(X)) .

X$?=X -8 =((X-5)-(X-$)=

(®)

and

JH(X)=1(X)+T2(X),
SX? = MX*? + MS?,

(VaD(x)) =(Vn (X)) +(0s —0M)’ =

=(Vu (X)) +(Vn I (X)) . 9)

Then

D*(X)=T2(x)+(1-1(X)) . (10)

Equations (8)—(10) mean that the quadratic indices
do not carry any new information about the state of SES
in comparison with the simplest linear index I(X): they
are quadratic functions of I(X) and the coordinates of
the vector X.

One of the main purposes of any index of the socio-
economic system is the rating evaluation of a given set
of states {X} of such system. Every functional: R, > R
transforms the space Rn into a completely ordered set by
means of the convention: X> Y if I(X) > I(Y) for any pair
of vectors X, Ye R,. The ratio of the total order generated
by the simplest linear index (1) has a simple meaning:
for any pair of vectors X, Ye R,, the vector whose projec-
tion onto the direction of the optimal vector is greater
than I(X)> I(Y) is the best, or equivalent, that a vec-
tor that is less distant from the direction of the optimal
vector T(X)<T(Y).

Let’s analyze the <«reasonableness» of the procedure
for constructing linear indices (1), (2). The construction
of the index as the mean of the arithmetic meanings of
the parameters (1) does not take into account objectively
existing differences in the importance of the individual
parameters x;. For example, an indicator such as GDP
per capita should contribute more to the total value of
the index than, for example, the area of paved roads per
unit area in rural areas. These differences in the degree of

importance of the individual parameters x; can be taken
into account by assigning to each of the parameters x; the
corresponding weighting factor, i. e., constructing a linear
index based on the weighted average calculation I, (X) (2).
This raises the problem of a <«easonable» choice of the
weight coefficients {p;} .

Just as the index I(X) is, up to a multiplier, the scalar
product of the current vector X= {X }7 and the optimal
vector S=(1, 1, ..., 1), the generalized linear index I ,(X) is
exactly the scalar product of the current vector X and
the weighting factor vector:

P={p}.,, 0<p,<l i=12..n.

Thus, the problem of a «reasonable» choice of weight
coefficients is the problem of choosing in some sense the
optimal vector:

P={p}’,, 0<p <1, i=12...n.

If the optimality of a vector is understood in the sense
of the natural order on the space R,, then in the cube K
there is a unique vector that is optimal in this sense —
this is the vector S. Therefore, in practical applications,
the choice of the <optimal» vector P is carried out with
the help of a system of expert estimates [17] that add
an element of subjectivism both in the meaning of the
index I,(X) itself, and of the conclusions on its basis
on the current state of the SES.

In this case, assigning the components of the optimal
weight factor vector:

P:{p,-};, 0<p; <1, i=1,2,...n,

the expert is guided not only by his experience and knowledge
of the general structure of the admissible SES states, but
takes into account the structure of the set of states {X }
proposed to him for analysis, having in mind, in the flnal
analysis, the rating evaluation of this set using the constructed
index. That is, for the expert, the concept of optimality of the
weighting coefficient vector is not global in nature, but is tied
to a given set of states {X }, .

But every set of vectors {X} €R, has an equilib-
rium point, the center of gravity "of this system of vec-
tors. The vector R,, corresponding to this point should
be considered as the natural optimal vector for a given
set of states {X } of SES, since the importance of equi-
librium states of economic states is well known [13, 14].
If a system of points {X} €R, is given and at each
point X; the mass M; is conccntratod then the center of
gravity of such a system is defined by the equality:

" MX,

X, ==E—.
; Mi
j=t -

= zﬂ“ei optimal

i=1
in the sense of the natural order on the space R,, the

Let’s note that for a vector S=(1,1,

1
vector S, 2;9 is the center of gravity of the system of

unit vectors {e;}., of the natural basis of a Euclidean
space, if assume that in each unit vector there is a unit

mass. In addition, the vector S, is the Nash equilib-
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rium point for the closed convex hull of the unit vec-
tors Czconv({ei};): for any vector {x,-};eC at least
one of its coordinates does not exceed the corresponding
coordinate of the vector § S,(x;<1/n).

Let’s assume that at each point of the given set of
states {X;}' €K the unit mass is concentrated and let:

1m

w2

the center of gravity of the corresponding system. Then each
component of the vector x, is the arithmetic mean of the
values of the corresponding component of the vectors {X ; }3": .

(11

:%ixi,h i=12...n, X; :{xz‘,j};, i=1,2..m
=

Let’s denote:

236,,,1—12 n, M= ZM

i=1

Further, let p;=M;/M, i=12.n and P={p;}’ . Itis

clear that 0<p; <1 1 forany I=1,2...n and Zp,-=1.Then,

i=1
by construction, the weight vector P only differs from
the center of gravity of the system of vectors {X}
by the factor 1/M:

P=—X,. (12)

P is the point of intersection of the line AX, with the
closed convex hull of the unit vectors C=conv({ei}:':1).
Let’s note that the vector of weight coefficients P itself
can be treated as the center of gravity of the system of
unit vectors that in each unit vector e; the mass M; (11)
is concentrated.

Since Euclidean space is self-adjoint, every conti-
nuous linear functional f on it can be treated as a vec-
tor of the space X,= {f} €R,, and the action of this
functional on an arbitrary clement X = {x: } eR, reduces
to computing the scalar product of the Vectors X; and

X f(X)=(X, X):Z":f,-X,-. With respect to the SES in-

i=1
dices, this means that each linear index I(X) is genera-
ted by some <«optimal» vector §={X;} and its value
at every point Xe R, coincides the scalar product of the

vectors § and XI(X st ($-X) up to a factor. It

can always be assumed (by normahzlng the vector § by
the quantity ZS such that ZS =1, that is, the optimal

vector S lies 1n the closed convex hull of the unit vectors
SeC:conv({ei}:':1). Therefore, every linear index can be
computed using the weighted average procedure I,(X)(2)
for some set of weight coefficients Pz{p,};, 0<1, pi<y,
i=1,2...n. Moreover, among all such indices, the best index
is the index constructed on the basis of the center of
gravity of the given system of states X7 ,e€K (12), since
it is unique to the equilibrium state of this system.

7. SWOT analysis of research results

Strengths. Thus, the task of justifying the choice of the
nomenclature, the number of indicators and the construc-
tion of procedures for generalizing the selectable indices
for the SES class of the regional type is solved. The
obtained results are used in the construction of the DSS
by regions of Ukraine, which allows more fully to solve
the problems of multifactor estimation and management
of complex SES of a regional type. The developed system
uses about 70 indicators to assess the sustainability of
the region (area) development, more than 80 — to as-
sess the investment attractiveness of the regions [2, 10].
The used indicators relate to the following diverse areas:
economic-geographic, resource-resource, labor, economic,
infrastructure potential, scientific and technical, health,
investment, natural and climatic. For the first time, the
natural and climatic potential is introduced into the
indicators, which is characterized by 7 partial indica-
tors (Table 1)

Tahle 1

List of indicators of natural and climatic potential

1 | Average annual isotherms (summer), °C

2 | Average annual isotherms (winter), °C

3 | Average annual level of precipitation, mm Hg

Natural
and climatic 4
potential (NCP)

Air humidity, %

5 | Average annual wind force, m/s

6 | Depth of soil freezing, m

7 | Number of sunny days

The information technology of SES estimation as ob-
jects of DSS is shown in Fig. 2.

Characteristics Caleulati ¢
of the type of | Data a icr?tea g{l 0 Ranking of Decision
environment normalization > nteg > objects ’ maker
indicators
Sustainability (;hoicq of the
indicators investigated [T
Region

Fig. 2. Information technology for assessing the sustainability of development (investment attractiveness) of regions — SES of the regional type
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Weaknesses. The large dimension of the set of indica-
tors requires a decrease in the dimension of the partial
indicators, which is realized by progressive convolution
of the indicators. This construction of the indices does
not take into account the differences in the importance
of individual indicators, which, in the analysis, can now
be taken into account by assigning the appropriate weight
coefficients using the system of expert assessments, using
the experience and knowledge of experts for whom the
notion of optimality of weight coefficients is not global in
nature, but is tied to a particular system (SES) [17-19].

Opportunities. This system can be used in the strategy
of the development of the regions of Ukraine.

Threats. Insufficient awareness (enlightenment) of the
society regarding the importance of natural and climatic
factors leads to their underestimation when forming stra-
tegic plans for the development of regions.

Thus, a solution to the complex task of selecting
a set of indicators for assessing socio-economic systems
of a regional type is formed and tested. A methodolo-
gy is developed for selecting a set of SES estimation
indicators.

Theoretical justification of the assessment metho-
dology in the form of a set of procedures for selecting
indicators, combining them into a single integrated in-
dicator by adding natural and climatic indicators allows
to obtain more complete and reliable estimates of SES
management, because it allows to take into account more
factors. This multi-factor assessment is used both in the
construction of DSS by regional systems and in the con-
struction of monitoring systems for individual territories,
regions, etc.
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BLIEOP HAEOPA NOKASATENEH OLEHHBAHHA COLMANBHO-
JKOHOMMYECKHMX CHCTEM PETHOHANBHOrO0 THIA

Paccmorpeno dbopmupoBanue HaGOPOB MOKa3aTeleil, XapakTe-
PHU3YIOIINX CJIOXKHBIE COIMATbHO-9KOoHOMITUecKre crcteMbl (CIC)
PErnoHaJIbHOTO TUIIA, JUIS PelIeHHs 33124l MHOTO(AKTOPHOTO Olie-
nuBanus. IIpeioxkeno yautsBarh hakTopbl IPUPOLHO-KIMMATHYE-
CKOTO Xapakrepa. Pa3zpaboTanbl OCHOBBI METOOIOTUI OI[EHIBAHMST
CIC Ha OCHOBe HCIIOJIB30BAHMS WH/EKCOB, MOJYYEHHBIX B pe-
3yJibTaTe HOPMUPOBAHMS [OKA3aTeJIell, IPUMEHEHUsT MHTErPAIbHBIX
CBEPTOK, THUIIOJOTU3AIMK M PAHKUpoBaHus. [IpoanannsmpoBanbt
MHJ/IEKChl HAa OCHOBE JIMHEHHBIX M KBa/[PATUYHBIX IPOIELYP yC-
pennenusi. PesysbraTbl nCcIe0BaHM IPUMEHSIOTCS B CHCTEMax
MOHHUTOPHMHTA U TIOJUIEPSKKU TIPHHSTHST PENIeHHIA.

Kmouensie cnoBa: yposeHb ycroitunsoctu passutus CIOC, ypo-
BEHb MHBECTUIMOHHON MPUBJIEKATENLHOCTH, TIPOIIEAYPBI yCpejiHe-
HUSI, HODMUPOBAHMe TOKa3aTeseil.
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