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Serhii Kozlovskyi, lllya Khadzhynov, Ruslan Lavrov, Oleh Skydan,
Natalya lvanyuta, Natalia VVarshavska

Abstract: The processes of integration of Ukraine into the Eu-
ropean Economic Community, the presence of powerful competi-
tors in the European markets encourage the formation of a set of
measures with the distinction of tools to ensure the competitive-
ness of the agro-industrial complex of the state. The necessity of
ensuring the competitiveness of Ukraine's agro-industrial com-
plex on the basis of determining the competitive advantages dic-
tate the urgency of scientific search for new methods, forms, tools
for its enhancement, which will further promote the market rela-
tions in Ukraine and will have a direct impact on the well-being
of the population. The aim of the work is to develop an innovative
economic-mathematical model for assessing and forecasting the
grade of competitiveness of the agricultural sector of Ukraine
based on fuzzy sets, which will allow acceleration of the process
of Ukraine integration into the European market. The object of
the research is the process of ensuring the competitiveness of the
Ukrainian agricultural sector. The subject of the research is
methodological aspects of economic and mathematical modeling
of the competitiveness of the agrarian sector of Ukraine. The
methodology of the study is based on the principles and mathe-
matical provisions of fuzzy sets, which allows to use both qualita-
tive and quantitative indicators of influence on the process under
study. As a result of the research, based on fuzzy set theory, which
allows taking into account both quantitative and qualitative fac-
tors of influence on the level of competitiveness, an innovative
economic-mathematical model of valuation and forecasting of the
grade of competitiveness of the agricultural sector of Ukraine has
been developed. The classification of factors influencing the level
of agrarian industry competitiveness has been formed. The fore-
cast of the grade of competitiveness of the agricultural sector of
Ukraine in 2025 has been made, which will allow formulating a
strategy of development of the agricultural sector of Ukraine.

Keywords: modeling, modeling, forecasting, agrarian
industry, competitiveness, fuzzy set theory, integration,
Ukraine.
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I. INTRODUCTION

Modern economic processes in Ukraine in context of in-
tegration into the European economic community, the pres-
ence of strong competitors in the European markets and high
requirements for both quality and food safety, condition the
formation of a set of measures with the distinction of meth-
odological tools to ensure the competitiveness of the national
agro-industrial complex, which is directly related to the
country's food security. In addition, it is important to address
the problematic issues of entering the European market for
the sectors of production, storage, processing and sale of
agricultural products, as well as industries that directly man-
ufacture the means of production and service for the agro-
industrial complex in the context of integration processes.

At the same time, considering the constant increase of the
level of markets openness and decrease in the degree of
protectionism, competitiveness will be one of the most im-
portant factors that will determine in the future the ability of
a product, an agricultural producer, agrarian industry and the
country as a whole to face the challenges in the domestic and
European markets. The need to ensure the competitiveness
of the national agro-industrial complex based on determina-
tion of competitive advantages and modern economic and
mathematical methods dictate the relevance of the research
topic.

While paying tribute to the scientific knowledge base of
existing developments in the field of justification of the
sectoral competitiveness model, it should be noted that the
task of provide the competitive advantages of the agrarian
sector of Ukraine in the context of European integration sets
new challenges for science to solve. One of them is the prob-
lem of entry of industrial producers into the EU market.
Conceptual approaches to enhancing the competitiveness of
the agro-industrial complex in the context of the Deep and
Comprehensive Free Trade Area between Ukraine and the
European Union require further scientific substantiation.
There is an objective need for further reflection on the meth-
odological component of national agricultural policy for-
mation, which can be developed based on modern economic
and mathematical methods.

Il. LITERATURE REVIEW
A review of the literature on
the provided goal of this pa-per
shows that few studies have
been devoted to modeling the
level agricultural sector compet-
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itiveness of Ukraine. Existing studies on the use of methods
of economic- mathe-matical modeling, methods theory of
fuzzy set, have not previously been used to address the aim
of this work.

Thus, O. Nykolyuk (2016) states that the imperfection of
the institutional environment is an essential condition for
shaping the competitiveness of agricultural enterprises. This
can be solved by modeling the process of consolidation of
agricultural enterprises [14].

J. Diachenko (2017) has another approach to the use of
economic and mathematical methods. He notes that to
achieve the quality of forecasting of the level of competi-
tiveness in the agricultural sector, it is advisable to use
SPACE analysis, which means selection of certain evalua-
tion criteria and finding the integral development vector [3].

Nanette J. Bulger (2016) offers modern insights into the
solving of competitiveness modeling task. She solves this
problem using integrated economic intelligence systems.
This integrated intelligence model means that competitive
intelligence capabilities must include economic, market,
competitive, commissioned and technological intelli-
gence [12].

S. Badu (2017) believes that it is possible to ensure the
competitiveness of the agricultural sector by developing a
typology of impact factors based on the distinction of food
security components [1].

J. Yaro et al. (2017) proved that the effects of the models
on household and local development are coproduced by their
interaction with pre-existing conditions and wider national
economic structures [24].

J. Squalli et al. (2008), based on the report on the Global
Competitiveness of the World Economic Forum, suggested
using structural modeling that determines the weights of the
competitiveness index. At the same time, this method is very
difficult to implement, as it takes a very large amount of
information and time to process it [22].

P. Mobius (2018) in his work provides a thorough re-
search on the definition of sustainable competitiveness and
economic and mathematical methods of its description. The
aforementioned scientist proposed an approach to determin-
ing the level of competitiveness based on structural equation
models and economic statistics. This approach allows evalu-
ating the causal link between the various bases of sustainable
competitiveness and empirical evidence [11].

It is determined that the most modern method of estimat-
ing the economic state of any processes is the methods of
fuzzy set theory. The application of fuzzy set theory to solve
the problem of economic evaluation in the agrarian sector of
the Ukrainian economy is presented in the work by S. Ko-
zlovskyi et al. (2018) [6]. The use of fuzzy set theory (Za-
deh, 1965) makes it possible to operate both qualitative and
quantitative indicators, to form an artificial intelligence sys-
tem and to develop forecasts of the level of rating [26]. The
fuzzy set theory is an innovative mathematics that can be
used to solve a research problem. Advantages of fuzzy set
theory over other mathematical methods are provided in the
work by Nikolenko et al, (2018) [13] and A. Matviychuk
(2013) [10], which confirm the effectiveness of using fuzzy
logic theory to solve the research problem.

Therefore, it is advisable to use a modeling method based
on theory fuzzy set to model, evaluate and predict the level
of competitiveness of the Ukrainian agricultural sector.
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1. AIMS
The aim of the work is to develop an innovative econom-
ic-mathematical model for assessing and forecasting the
grade of competitiveness of the agricultural sector of
Ukraine based on fuzzy sets, which will allow acceleration
of the process of Ukraine integration into the European mar-
ket.

IV. METHODOLOGY

The methodological basis of the study is the economic
and mathematical apparatus of the theory of fuzzy sets. The
factual basis for the study is economic information on the
development of the economy of Ukraine and its industries.
Expert information used in the research is information from
experts from both Ukraine and the European Union..

The general modeling methodology based on fuzzy logic
theory assumes the following tasks (S. Kozlovskyi and V.
Kozlovskyi, 2005) [5]:

— identification of the main factors of influence that charac-
terize the competitiveness of the national agro-industrial
complex;

— formalizing the relationship between the factors of influ-
ence in a generalized form;

— definition and formalization of linguistic assessments of
factors of influence;

— building a fuzzy knowledge base that identifies relation-
ships between factors of influence;

— inference of fuzzy logical equations on the basis of lin-
guistic assessments and fuzzy knowledge base;

— optimization of fuzzy model parameters.

The basic principles of fuzzy set theory and fuzzy logic,
which are needed for further study, were provided by A.
Rotshtein (1999) [19]; Y. Panoshichen and O. Kozachko
(2010) [17]; A. Rotshtein and S. Shtovba (2009) [20].

V. RESULTS

Based on the theory of fuzzy set, the input parameters of
the assessment and forecasting model of the level of compet-
itiveness will be the indicators developed by the authors in
the scientific work by N. Varshavska (2018) [23]. These
parameters are grouped in the following way: production and
economic (v); financial (f); spatial (p) - Table 1.

Using the classification links provided in the Table 1, the
linguistic variables of the factors v, f, p will be marked
through the following relations:

v = fv(x1'x2ix3!x4—! x5!x6)! (l)
f = fe(x7'x8!x9! xlO): (2)
b= fp(x11,x12:x13:x14: X15) X16) X17), 3)

where  X;...xs — production and economic factors;
X7...X10 — financial factors; x1;...x17 — spatial factors.
The initial value, i.e. the level of competitiveness of the
agrarian sector of Ukraine, can be determined by the formula
(4):
K = fx.f,p,t), 4)

where v, f, p and t are lin-
guistic variables describing,
respectively, production and
economic, financial, spatial

factors of impact and
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ing period. The prediction period t will then be encoded by  where the letters M and Y mean month and year respective-
two characters according to the pattern; (6M, 1Y, 2Y, 3Y ly).

Table 1. Input factors of the model

Input parameter Input parameter name Change range of Linguistic evaluation of input
(variable) (variable) input parameter parameters
(terms)
Classification of production and economic factors (v)
X1 Gross production volume of agro-industrial complex 200-900 UAH Low, 200-300, (H)
billion. Medium, 300-700, (C)
High, 700-900 (B)
Xz Number of enterprises in agro-industrial complex 10-100 Low, 10-30, (H)
thousands of Medium, 30-50, (C)
units High, 50-100, (B)
X3 Number of employed population in agro-industrial complex 0,5-7 Low, 0,5-2, (H)
million people Medium, 2-4, (C)
High, 4-7, (B)
X4 Labor productivity of agro-industrial complex enterprises 100-800 Low, 100-200, (H)

thousands UAH | Medium, 200-400, (C)
per 1 employee | High, 400-800, (B)

Xs Activities profitability level of agro-industrial complex enter- 0-100 Low, 0-20, (H)
prises % Medium, 20-50, (C)
High, 50-100, (B)
Xs Production quality level of agro-industrial complex (generalized) 0-100 Low, 0-30, (H)
points Medium, 30-60, (C)

High, 60-100, (B)

Classification of financial factors (f)

X7 Price indices of agro-industrial production 0-100 Low, 100-105, (H)
% Medium, 105-110, (C)
High, 110-130, (B)
Xs Net profit of agro-industrial complex enterprises 10-200 Low, 10-30, (H)

UAH billion. Medium, 30-60, (C)
High, 60-200, (B)
Xg Capital investment in agro-industrial complex 5-100 Low, 5-30, (H)
UAH billion. Medium, 30-60, (C)
High, 60-100, (B)

X10 Inflation level in Ukraine 1-50 Low, 1-3, (H)
% Medium, 3-8, (C)
High, 8-50, (B)
Classification of spatial factors (p)
X11 Social space development level in agro-industrial complex 0-100 Low, 0-30, (H)
points Medium, 31-60, (C)
High 61-100, (B)
X12 Level of information and cyberspace development in agro- 0-100 Low, 0-30, (H)
industrial complex points Medium, 31-60, (C)
High 61-100, (B)
Xi3 Level of infrastructure development in agro-industrial complex 0-100 Low, 0-30, (H)
points Medium, 31-60, (C)
High 61-100, (B)
X14 The level of innovative technologies application in agro- 0-100 Low, 0-30, (H)
industrial complex points Medium, 31-60, (C)
High 61-100, (B)
Xis The level of economic stability of Ukraine 0-100 Low, 0-30, (H)
points Medium, 31-60, (C)
High 61-100, (B)
Xi6 The level of political stability of Ukraine 0-100 Low, 0-30, (H)
points Medium, 31-60, (C)
High 61-100, (B)
X17 Level of international impact on development of agro-industrial 0-100 Low, 0-30, (H)
complex points Medium, 31-60, (C)

High 61-100, (B)

Developed by the authors based on N. Varshavska (2018)

Using expert advice (Ministry of Economic Develop- — Ks (0-30) — no competitiveness (class 5).
ment, Trade and Agriculture of Ukraine) [16] and according Based on the proposed impact factors (see Table 1). a
to the specific context in the agrarian ambit, the level of  generalization of model inputs is made and a single point
competitiveness can be characterized by the following grade  scale with a range from zero to one hundred points is given

(on a scale of "0" to "100"): (see Table 2).
— K (85-100) — High competitiveness grade (class 1); The structure of the economic-mathematical model of es-
— K, (66-84) — Medium competitiveness grade (class 2); timation and forecasting of the

— Ks (51-65) — satisfactory competitiveness grade (class 3); ~ competitiveness grade of the
— K4 (31-50) — unsatisfactory competitiveness grade (class ~ agrarian industry of Ukraine

4); will be presented in the form of
"logical tree". Logical tree is a

. 3 Published By:
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picture that shows logical connections between the forecast
indicator K and factors {x1...x17}, that influence this fore-
cast indicator K being subject to the relations given in the
formulas (1)-(3). A structural model for assessing and fore-
casting the competitiveness grade of the agrarian industry
will have the form shown in Fig. 1.

Table 2. Generalized indicators

Name Indica- Inputs Inputs linguistic evalu-
tion ation
(terms)

Production and Y X1...Xs

economic

factors Low, 0-30, (H)

Financial f X7...X10 Medium, 30-60, (C)

factors High, 60-100, (B)

Spatial factors p X11...X17

Status determina- t t t:=6 months; t,=12

tion period (or months;

forecasting) t;=12 months;

t,=36months

Own development

r100

Ky

K;

Ks

Ky

Ks

-0
Figure 1. A structural model for assessing and forecasting

the competitiveness level of the agrarian industry of Ukraine
Own development

The vertices of the "logical tree" are interpreted as fol-
lows: the root of the tree f; corresponds to the level of com-
petitiveness of the agricultural industry; terminal vertices
x1...x17 are the relevant factors of influence; non-terminal
vertices f,, f;, f, are a set of partial factors of influence in
their totality.

It is worth noting that when constructing the model, the
input quantitative and input qualitative parameters were used
simultaneously at the same time. Input parameters {x;...xs,
X7...X10} are quantitative, and statistics were used to describe
them; parameters {xs Xi1...x17} are qualitative, so a point
scale from 0 to 100 points was used to describe them.

Since the theory of fuzzy sets involves determining the
levels (terms) of changes in the output index, according to
the described model, three output indicators were received,
which are used to estimate fuzzy terms with the scales given
in Table 2. Each term is represented by a fuzzy set in the
form of a membership function.

To describe the terms, the method described in works of
S. Kozlovskyi et al., A. Rotshtein (1999), A. Rotshtein and
S. Shtovba (2009) will be used. In this case, the terms are

Retrieval Number: D7541118419/2019CBEIESP
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presented in the form of fuzzy sets, using the model of
membership function [6, 19, 20]:

TR IR — ©)

2
14 [x b}
o
where b i c — parameters of membership function (MF);
b — function maximum coordinate;
¢ — stretching concentration factor.

The values of the coefficients b and ¢ for the variables x;
Ta x17, V, f, p, K are presented in Table 3.

The membership function of this type (see formula 5)
was chosen because this function is quite flexible and sim-
ple.

The next step in modeling the level of competitiveness of
Ukraine's agricultural sector is building a hierarchical
knowledge base. For knowledge base creation the infor-
mation was used (Ministry of Economic Development,
Trade and Agriculture of Ukraine) [16], as well as factual
information of the central executive bodies of Ukraine and
information of experts in this field.

The correlation (4) will be considered further. To esti-
mate the value of linguistic variables, which show the causal
relationship between the grade of competitiveness of the
agricultural industry K and production and economic, finan-
cial, spatial factors of influence, the term-sets system was
used, which is shown in Table 2. Then the knowledge base
for the variable K, which characterizes the competitiveness
level of the agricultural sector, will have the form shown in

Table 4.
Table 4. Base of variable K

v f p t K w

H H ta Ks Wiy
H C C tp Ks W,
C H C s Ks W3
H C H t K4 Wy
C C H t3 Ky W5
C H C t; K4 Wg
C C C s K3 Wy
B H C t K3 Ws
B H B t, K3 Wy
C B C t3 K W10
B C C ta K Wiy
B B B t; K> W12
B B B t3 K, Wi3
B C B ts K 1 Wig
C B B t K1 Wis

Own development

It is known that every rule of the knowledge base is an
expression of "IF THEN". Rules that have the same output
parameter are combined in rows of tables by a logical ex-
pression «OR». The weight of rule w expresses the subjec-
tive confidence of the expert in this rule. At the stage of
forming the structure of the fuzzy model, weights of all rules
of the knowledge base were considered as one [17]. In order
to realize a fuzzy logical conclusion, it is necessary to make
the transition from logical statements to fuzzy logical equa-
tions A. Rotshtein and A. Teo-
dorescu (1998) [21].
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Table 3. Values of the parameters b and ¢ of variables membership function x;... xi7, v, f, p, K

Input variables Input variable name Terms b c
(parameter)

X1 Gross production volume of agro-industrial complex Low, 200-300, (H) 220 100
Medium, 300-700, (C) 350 150
High, 700-900 (B) 800 120

Xz Number of enterprises in agro-industrial complex Low, 10-30, (H) 15 20
Medium, 30-50, (C) 40 30

High, 50-100, (B) 75 25

X3 Number of employed population in agro-industrial complex Low, 0,5-2, (H) 1 2
Medium, 2-4, (C) 3 3

High, 4-7, (B) 5 2
X4 Labor productivity of agro-industrial complex enterprises Low, 100-200, (H) 150 100
Medium, 200-400, (C) 300 180
High, 400-800, (B) 600 150

Xs Activities profitability level of agro-industrial complex enter- | Low, 0-20, (H) 10 10
prises Medium, 20-50, (C) 35 25

High, 50-100, (B) 75 20

Xs Production quality level of agro-industrial complex (generalized) | Low, 0-30, (H) 15 10
Medium, 30-60, (C) 45 15

High, 60-100, (B) 80 20

X7 Price indices of agro-industrial production Low, 100-105, (H) 102 12
Medium, 105-110, (C) 107 12

High, 110-130, (B) 120 15

Xg Net profit of agro-industrial complex enterprises Low, 10-30, (H) 15 30
Medium, 30-60, (C) 45 50

High, 60-200, (B) 140 65

Xg Capital investment in agro-industrial complex Low, 5-30, (H) 15 20
Medium, 30-60, (C) 45 25

High, 60-100, (B) 80 20

X10 Inflation level in Ukraine Low, 1-3, (H) 2 3
Medium, 3-8, (C) 6 10

High, 8-50, (B) 25 20

X11 Social space development level in agro-industrial complex Low, 0-30, (H) 15 20
Medium, 31-60, (C) 45 25

High 61-100, (B) 75 20

X12 Level of information and cyberspace development in agro- | Low, 0-30, (H) 15 20
industrial complex Medium, 31-60, (C) 45 25

High 61-100, (B) 75 20

X13 Level of infrastructure development in agro-industrial complex Low, 0-30, (H) 15 20
Medium, 31-60, (C) 45 25

High 61-100, (B) 75 20

X14 The level of innovative technologies application in agro- | Low, 0-30, (H) 15 20
industrial complex Medium, 31-60, (C) 45 25

High 61-100, (B) 75 20

Xi5 The level of economic stability of Ukraine Low, 0-30, (H) 15 20
Medium, 31-60, (C) 45 25

High 61-100, (B) 75 20

Xi6 The level of political stability of Ukraine Low, 0-30, (H) 15 20
Medium, 31-60, (C) 45 25

High 61-100, (B) 75 20

X17 Level of international impact on development of agro-industrial | Low, 0-30, (H) 15 20
complex Medium, 31-60, (C) 45 25

High 61-100, (B) 75 20

v,f.p Production and economic factors. Low, 0-30, (H) 15 20
Financial factors. Medium, 31-60, (C) 45 25

Spatial factors. High 61-100, (B) 75 20

K Competitiveness level of national agro-industrial complex 1class, (1) 90 10
2 class, (2) 70 12

3class, (3) 60 15

4 class, (4) 40 20

5 class, (5) 15 25

Own development
Published By:

Retrieval Number: D7541118419/20190OBEIESP
DOI:10.35940/ijrte.D7541.118419

Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation




Economic-mathematical modeling and forecasting of competitiveness level of agricultural sector of Ukraine
by means of theory of fuzzy sets under conditions of integration into European market

DY T uc] M———t

1] o0 1280 270 360 1 150 540 630 T20 B0 000
x

Figure 2.1. Membership function for
variable x;

mn (x11) 0.67

ms (x11) o

mv (x11) 0.3}
ol
0.1

[T R TIe] S ‘ | I |
[ 0 2 30 40 50 G0 T0 B0 80 100

Figure 2.3. Membership function for variables

mn (x2)
ki

b,

x2
Figure 2.2. Membership function for
variable x,

m {xk)

m2 {xk)

m3 (xk)

m4 (xk)

m5 {xk)

10 20 il 40 5D 60 T0 8O o0 100

Figure 2.4 Membership function for output indicator K

Figure 2. Membership function for variables x;, x5, X11...x37, v, f, p, K
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Thus, following fuzzy logical equations will correspond
to linguistic statements from Table 4 (see formulas 6-10).

p*s(K) = wy - [ ) - @ () - 1 ) - 1 @)y

wy - [ W) - uC () - uC () - u2 (] v

ws - [ @) - ' (F) - 1t @) - 1+ (O)]; ©
P ) = wy - [ @) - 1) - 1 @) - 2 (O]
ws * @) - pC(F) - () - w2 ()] v
we * (1) - () - () - 12 (O)]; ¥
P = wy - [u @) - uo(f) - 1 (p) -+ ®Olv
wg - [P ) - () - uC(p) - S O] v ®
wo - [P @) - 1 (F) - 1P () - n2 (O)];
1K) = wyg - [WE@) - 1P () - 1) - n= Oy
wiy - [P @) - uC () - 1) - 2 (O] v o

wiy - [P @) - pB(F) - uB(p) - 1 (O)];
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P K) = wyz - [B@) - 1B () - 1B @) - u(@)]v
Wiy [WB@) - uC(f) - uB) - u+(@®)] v

wys - [uC @) - 1B () - 1B (o) - u2 ().

(10)

The values of the degrees of membership functions in
equations (6) - (10) are determined by fuzzy knowledge
bases that characterize production and economic, financial,
and spatial factors of influence.

Eequations (6) - (10) are a mathematical implementation
of the model of estimation and forecasting of the level of
competitiveness of the agrarian industry of Ukraine.

The dephasification procedure is the last stage of modeling
and is the inverse transformation of the found fuzzy logical
statement (conclusion) into the original estimation or forecast
parameter that is subject to modeling and forecasting. There
are various methods of defuzzification, the choice and applica-
tion of which depends on the object of modeling [26].

To solve this equation, we choose a method of dephas-
ing, called the "center of gravity method extended" described
in works by A. Rotshtein (1999) [19]; A. Rotshtein and
S.Shtovba (2009) [20] was chosen. In this case, to determine
the “center of gravity" it is
necessary to artificially expand
the range of the output parame-
ter. The center of gravity will
be the value of the abscissa,
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which determines the position of the "center of gravity" that
lies below the graph of its membership function.

The calculation of the "center of gravity" is given by
formula 11:

. Ka—-KE K:
_ Z?:l[KEHl—l)'?]'# i

K -
o uki

(11)

where n — the number of terms of variable «K»;
Kz (K,) — bottom (top) limit of range of variable «Kx;
uXi — membership function of variable «K» to fuzzy
term «K».

There was an experiment in Matlab 6.1 mathematical
package (Pratar, 1999) [18] that used the above-mentioned
method. The result of the assessment and forecasting of the
grade of competitiveness of the agricultural sector of
Ukraine until 2025 is shown in Fig. 3. The results were ob-
tained based on the analysis of the values of factors of influ-
ence for 2012-2016.

100 -
90 -

m Fact
Forecast

60 57 59 62

48

42

The level of competitiveness of the agrarian sector of
Ukra:pe
o
L
B
Ny

2017 2018 2019 2020 2021 2022 2023 2024 2025
Year

Figure 3. Appraisal and forecasting of the grade of

competitiveness of the agrarian sector of Ukraine
Own development

Analyzing the results of modeling the level of competi-
tiveness of the agricultural sector of Ukraine for the years
2020-2025, the following forecast can be made: in 2020 and
2023-2025 the competitiveness level of the agrarian industry
will be assigned to the class 3 - "satisfactory competitiveness
level". In 2021, the forecast competitiveness level of the
agrarian industry will deteriorate to class 4 - “poor competi-
tiveness level”.

To improve the reliability of the forecast of the grade of
competitiveness of the national agro-industrial complex, it is
necessary to optimize this economic-mathematical model,
but this task is beyond the scope of this study.

V1. CONCLUSION
The developed economic-mathematical model of fore-
casting the state and level of competitiveness of the agrarian
sector of Ukraine in the context of integration into the EU

Retrieval Number: D7541118419/20190OBEIESP
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markets based on fuzzy sets theory allows determining the
state and competitiveness level of the agrarian sector of
Ukraine with the dynamic change of the linguistic parame-
ters of the model. This model makes it possible to make a
linguistic assessment of competitiveness factors that influ-
ence the effectiveness of managerial decisions that are not
quantifiable, which is especially relevant today.

Using this economic-mathematical model in practice will
allow heads of state institutions, businessmen, agrarians, EU
representatives to be able to make an assessment and fore-
cast the level of competitiveness of the agricultural sector of
Ukraine. In turn, this assessment will allow making justified
business decisions. In addition, it will reduce business risks
and implement effective economic policies.

The developed economic-mathematical model of ap-
praisal and forecasting of the level of competitiveness of the
agrarian sector of Ukraine in the conditions of integration
into the EU markets can be considered as typical for this
class of objects. The modeling methodology developed on its
basis can be used to model any economic processes charac-
terized by fuzzy connection between input and output pa-
rameters, significant difficulties in formalizing the factors of
influence and the ability to involve linguistic statements of
experts to build a model etc.
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