Ì ÀÒÅÌÀÒÈ×ÍÀ

ÅÊÎÍÎÌIÊÀ

UDC 005.334.4:330.131.7
JEL Classification: C81, G33

Dubnitsky V.I., Myachin V.G., Zybaylo S.M., Myroshnichenko O.V.
JUSTIFICATION OF THE CHOICE OF INDICATORS IN MODELS FOR ASSESSING
THE LEVEL OF ECONOMIC SECURITY OF INNOVATIVE AND ACTIVE
ENTERPRISES IN CONDITIONS OF UNCERTAINTY OF THE INTERNAL AND
EXTERNAL ENVIRONMENT
Ukrainian State University of Chemical Technology, Dnipro, Ukraine
The article is devoted to substantiating the choice of financial indicators for discriminant
and neural network models for diagnosing the economic security of innovative and active
enterprises in the field of telecommunications in conditions of uncertainty of the internal
and external environment. The importance of assessing the economic security of the
system at any level is unquestionable, such assessments are the basis for decision-making
not only on ensuring economic security, but also opportunities for system development,
determination of necessary resources, creation and use of system reserves, evaluating the
effectiveness of the economic security system and the activities of the relevant division of
the enterprise. It is established that due to a completely different tool base, the available
approaches to assessing the economic security of the enterprise do not compete with each
other. We can only talk about the different degree of development of approaches and their
dissemination. It shows the importance of taking into account the phenomenon of
“uncertainty” in the economic activity of innovative-active enterprises, which is closely
related to the concept of “economic risk”, since any economic or economic activity of an
enterprise is characterized by incompleteness of information about the presence of patterns,
unpredictability of many economic phenomena and processes, the influence of a large
number of interrelated and difficult to identify factors. The latest methodological foundations
for assessing the economic security of innovative and active enterprises, which are based
on the tools of Fuzzy Logic and neural networks, are proposed and shown. The fuzzy set
method makes it possible to use the data selected for assessing the economic security of
enterprises in their dynamics, which makes it possible to take them into account when
making strategic management decisions. In addition, the use of modern analytical platforms
allows for deep data preprocessing in order to check them for multicoleniarity, exclude
random data, which takes into account the uncertainty of input and output variables as
much as possible.
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Problem statement
According to the Industry 4.0 program, which
has been discussed since 2011, the German
government has set a task to expand the use of
information technologies in production. The
movement “Industry 4.0 in Ukraine” has been

created in Ukraine, and the Association of industrial
automation enterprises of Ukraine pays great
attention to these issues. According to the consulting
company Deloitte Consulting, there are five ways to
bring digital initiatives of the enterprise to the level
corresponding to the digital enterprise, one of these
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means is cybersecurity. Cybersecurity refers to the
application of a structured approach to risk
identification and response methods in complex and
changing systems and technologies. Among the main
types of enterprise security is its economic security,
and among the main methods for identifying the
state of economic security is the use of modern digital
tools, in particular, analytical platforms that take
into account the uncertainty of the internal and
external environment of the enterprise to the
maximum extent.
Analysis and research of publications
A significant number of leading domestic and
foreign economists paid attention to the study of
the issue of assessing the level of economic security
of enterprises, in particular: G. Kozachenko [1], O.
Rossoshanska [2], M. Maksimyuk [3], L. Gnilitskaya
[4]. The founder of the theory of uncertainty in
economics is considered to be J. R. R. Tolkien.
Keynes [5], who formulated the definition of this
concept. A significant contribution to the theory of
uncertainty was made by F. Knight [6], who
considered uncertainty from a philosophical point
of view and founded the concept of “ambiguity”.
These researchers have separated the categories of
“uncertainty” and “risk”, which is very relevant for
the study of economic security of enterprises.
Many aspects of the problem of assessing the
level of economic security of an enterprise in our
time are debatable, especially the issue of improving
the accuracy and adequacy of models in conditions
of uncertainty in the internal and external
environment of enterprises in the context of an
economic crisis needs to be considered.
The purpose of the article
The purpose of the work is to substantiate the
choice of indicators in modern neural network and
fuzzy-logical models for assessing the level of
economic security of innovative enterprises in
conditions of uncertainty of the internal and external
environment.
Statement of the main material
The issue of assessing the level of economic
security of the enterprise is now ambiguous and
debatable. Thus, L. Voloshchuk [7] offers two-level,
three-level, four-level, five-level and seven-level
approaches to the gradation of the level of economic
security of the enterprise (ESE). For all approaches,
this author offers the following methods: cluster
analysis, scales and alternative values.
In linguistic terms for the two-level approach
the author suggests the terms «safe» and «dangerous»,
for the three-level approach the author suggests the
terms «above the norm», «in the range from
normative to critical value», «below the critical level».
Our research [8, 9, 10] further led to the
construction of a neural network model for diagnosing

the economic security of domestic innovative
industrial enterprises, which shows the prospects of
using neural networks to determine the probability
of their bankruptcy.
The founder of the theory of uncertainty in
economics is considered to be J. Keynes [5], who
formulated the definition of this concept. A
significant contribution to the theory of uncertainty
was made by F. Knight [6], who considered
uncertainty from a philosophical point of view and
introduced the concept of «ambiguity». These
researchers separated the categories of «uncertainty»
and «risk».
Thus, the American economist F. Knight in
his famous fundamental work «Risk, Uncertainty and
Profit» identified a special kind of risk – uncertainty,
which is not insured.
The origin of the phenomenon of «uncertainty»
in the economy is closely related to the concept of
«economic risk», as any economic activity is
characterized by incomplete information about the
existence of patterns, unpredictability of many
economic phenomena and processes, the influence
of many interrelated and difficult to identify factors.
Uncertainty in risk assessment can be of two
different types: first, randomness due to the inherent
variability of the socio-economic system and, second,
inaccuracy due to lack of knowledge and information
about the socio-economic system.
The apparatus of fuzzy logic allows the use of
inaccurate and approximate data, which are usually
available when assessing not only the level of risk,
but also other economic indicators, most of which
are characterized by uncertainty. It is possible to
notice that the device of fuzzy logic is genetically
adapted to modeling of uncertain or probabilistic
economic processes.
Fuzzy logic was created on the basis of classical,
clear, ambiguous logic. Its founder, Lotfi Zade,
pointed out the shortcomings of classical logic in
relation to the modeling of real-world phenomena.
Introducing the concept of fuzzy set, he provided
opportunities to improve models that contain logical
connections. Zade defined the operation of the
intersection of fuzzy sets as an extension of the
corresponding operation over ordinary sets. This
means that the intersection of ordinary sets must be
a special case of intersection of fuzzy sets.
Fuzzy logic is also widely used in risk assessment
based on fuzzy numbers or fuzzy rules, in fuzzy
extension of some typical probabilistic risk level
estimates, and in an orderly linguistic approach to
risk level assessment and similar cases [3].
Thus, with the help of fuzzy sets we proposed
a fuzzy-logical approach to risk assessment in
developing a strategy for innovative development of
industrial enterprises [8], provided an assessment of
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the financial component of the innovative potential
of machine-building enterprises [9], reviewed modern
methods of assessing the financial condition of
domestic innovation. industrial enterprises [10] in
conditions of uncertainty of the external and internal
environment.
Since vagueness is often confused with
probability, we consider it appropriate to touch on
the differences between the two concepts. Among
the existing types of uncertainty are the following
two:
– stochastic uncertainty;
– lexical uncertainty.
For example, in the statement “probability of
winning a large sum in the lottery“ 5 out of 36 ”there
are two linguistic concepts:
– a large amount of winnings;
– low probability.
Both of these concepts are vague, inaccurate,
and depend on the subjective perceptions of those
who express them. Yes, a person with average wealth
will consider a large sum to be the one that can be
won by guessing four or five numbers, a person with
wealth above average will include here only the
winnings with guessed six numbers. Precisely defining
the concept of «low probability» in this case is also a
difficult task, because most lottery players do not
think not only about the exact numerical value of
the probability of winning the grand prize, but even
about its approximate value, estimating this value
intuitively, based on the degree of their confidence
in winning.
From the considered examples it is seen that
the lack of accurate information about the
surrounding economic reality is not an obstacle to
human activity and economic decision-making. For
many years, accurate mathematical models of various
phenomena have been developed, including in the
economic sphere, but we can talk about successful
modeling results only for a small part of them,
because building a model of the phenomenon requires
a lot of information about it.
At the same time, a person, regardless of the
level of his education, is able to effectively model in
his imagination reality, including the work of
enterprises, industries, the economy as a whole, etc.
Such models are based on the use of, for example,
such linguistic concepts in economics as:
– innovative potential of the enterprise – large
or small;
– economic security of the region – low,
moderate, high;
– financial stability of the enterprise – unstable,
moderately stable, stable;
– the probability of bankruptcy of the enterprise
– very low, low, moderate, high, very high.
All of them are inaccurate lexical concepts,
10

and their assessment depends on the way a person
describes economic reality. The wider a person’s
vocabulary, the more precise the wording he uses,
in particular for the subjective description of
economic objects.
The above can be summarized as follows:
– stochastic uncertainty means the uncertainty
of the occurrence of an event, which in itself is
accurately described;
– lexical uncertainty means uncertainty in the
description of the event.
Uncertainty of description means its vagueness,
and the theory of fuzzy systems deals with the method
of constructing models using fuzzy concepts used by
man, including in economics. Note here that, in
addition to lexical fuzzy concepts, a person also uses
intuitive concepts and images that have no verbal
description at all.
The current trend in the study of modern
enterprises is a comprehensive assessment of their
economic security. The topical issue is the methods
of assessing the economic security of the enterprise,
which include in general the selection, evaluation
and ranking of indicators, the mathematical model
of a comprehensive assessment of the level of
economic security of the enterprise. Based on this
study is devoted to the analysis of modern trends
and tendencies to determine the indicator of
economic security of modern enterprises.
Today there are several approaches to assessing
the economic security of the enterprise: functional,
indicator, expert, etc. [7]. Researchers understand
the approach to assessing the economic security of
the enterprise as a set of techniques and methods
for measuring the level of economic security. Each
of the available approaches is based on the use of
appropriate tools, each of the approaches has its
advantages and disadvantages, but none of them is
considered more perfect than others. Due to a
completely different tool base, the existing approaches
to assessing the economic security of the enterprise
do not compete with each other. It is possible to
state only about different degree of development of
approaches and their distribution.
Well-known experts in the field of economic
security G.V. Kozachenko and Yu.S. Pogorelov [1]
believe that the most common in assessing the
economic security of the enterprise is a functional
approach. Chronologically, he was the first, largely
repeating and copying the existing approaches to
the qualification and quantification of other
phenomena or processes in the enterprise. The
method of assessing the economic security of the
enterprise by its functional components involves: 1)
the selection of components of economic security
of the enterprise, the list of which there is no unity
of views; sometimes they repeat the functional
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subsystems of enterprise management; 2) the choice
(or design) of indicators that characterize the
economic security of the enterprise for each
functional component (there is no consolidated unity
of opinion on the list of indicators, the description
of their use is the economic security of the enterprise
is often in doubt); 3) scaling of different in nature
(absolute and relative) and measuring indicators to
bring them to the same dimension; 4) determination
of complex indicators of economic security for each
of the selected functional components by convolution
of normalized unit indicators; 5) determination of
the integrated indicator of economic security of the
enterprise by convolution of complex indicators for
each of the selected functional components.
The method described by these authors [1] is
most common in the study of economic security of
the enterprise, but according to these authors, this
method, having obvious advantages, at the same time
has significant disadvantages.
First, a significant drawback is the difficulty of
determining the impact on the level economic
security of qualitative characteristics, such as the
reputation of the enterprise, the level of trust of
contractors, loyalty of staff, etc.
Second, the aggregation of features is based on
the so-called «additive value» theory, according to
which the value of a whole is equal to the sum of
the values of its components. If the features of the
set have different units of measurement, then additive
aggregation requires bringing them to one basis, ie
preliminary normalization, which, according to the
authors, complicates the calculation of the integral
index.
Third, the methodology uses retrospective
values of indicators as a result, the received
assessments of economic security are of interest for
analytical activities, but practically unsuitable for
making current management decisions and
recommendations of the service (department) of
economic security on the activities of the enterprise.
Considering the list of shortcomings expressed
by the authors, it is necessary to note the following.
Recently, mathematical tools have emerged to
address the shortcomings of the functional approach
discussed above. Thus, the method of fuzzy logic
allows you to simultaneously take into account both
numerical variables and linguistic. This method does
not require a data normalization operation, which
greatly simplifies their preparation. In addition, the
method of fuzzy sets allows to involve data in their
dynamics, which makes it possible to take them into
account when making strategic management
decisions. In addition, the use of modern analytical
platforms allows for in-depth pre-processing of data
to verify data for multicollenarity, the exclusion of
random data, etc.

M.A. Maksymyuk [3] used three groups of
indicators to determine the level of economic security
of enterprises, in particular, agricultural enterprises.
The first of them characterizes each enterprise as a
production system and is formed on the basis of
indicators of production volume and cost of
production. The second group of indicators
characterizes enterprises in terms of efficiency of
operating and marketing activities, including
profitability and sales share. The third group of
indicators, which characterizes the resilience of
enterprises to future threats, is represented by
indicators of the structure of the cost of production,
which can cause significant changes in costs, and is
a reflection of dependence on individual market
changes.
The state of the production system by this
author [4] proposed to reflect as the ratio of products
(harvested grain) to the cost of production (1 quintal
of grain) (coefficient A), as between the volume of
production and the state of the enterprise as a
production system there is a direct relationship
products is the inverse characteristic of this condition,
because its higher level is a negative circumstance.
It is not enough for an enterprise to grow
(produce) products, and it is necessary to carry out
its further sale, therefore without effective system of
sale the enterprise cannot consider itself and the
activity economically safe. Indicators of profitability
and sales share are taken into account in the
differentiation of enterprises by the level of their
economic efficiency. The product of these indicators
is formed by the coefficient B proposed by the author.
This approach takes into account the need not only
to obtain the highest profitability, but also to sell
agricultural products, because one of its specific
characteristics is the shelf life, which also has
additional dependence on storage conditions.
The third component of assessing the economic
security of enterprises is the assessment of their
protection from probable market fluctuations. The
latter are largely related to fluctuations in the level
of prices for goods, works and services that
manufacturers use in the course of their activities.
Therefore, the assessment of resilience to such threats
is based on the analysis of the cost of production,
the overall assessment of which reflects the coefficient
C. It reflects the completeness of the company’s
costs, the impact of significant factors (including
cost of fuels, works and services, wages) products
and the degree of their deviation for the analyzed
period and is calculated by adding the reflected in
the reporting share of the cost of production and
distributed by cost items of the enterprise in relation
to their standard deviation.
Thus, this paper substantiates three indicators
that are indicators of economic security of enterprises,
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but the calculation of the integrated indicator of
economic security of the enterprise is not developed
by the author. To compare the level of economic
security of enterprises, only the method of relative
indicators was used.
Î.V. Rossoshanska [2] offers the latest
methodological principles for assessing the economic
security of innovative project-oriented enterprises.
In particular, this researcher proposed using the tools
of fuzzy logic: 1) graphical display of membership
functions of the variable «safety zone» in the form
of a nonlinear fuzzy scale of linguistic assessment of
the level of danger of activity, where the zones of
intersection of membership functions 2) to assess
the strategic economic security of enterprises
according to the indicators of the reference dynamics
to use a fuzzy criterion scale, on which to indicate
the level of danger the author used fuzzy thresholds;
3) fuzzy criterion scale for assessing the level of
strategic economic security of enterprises by
indicators of the state of the environment, which is
improved by presenting thresholds in the form of
intervals between the terms «critical – high – high
– low», and which are determined by safety of
activity, while the mutual location of the functions
of ownership reflects the patterns of change in the
values of the indicator of comfort of the environment
from the number of positive evaluations of employees
in relation to seven indicators that characterize the
environment of the enterprise.
Conclusions
In general, modern methods of assessing the
economic security of the enterprise the following
algorithm: 1) selection of components of economic
security of the enterprise, the list of which there is
no unity of views, sometimes they repeat the
functional subsystems of enterprise management; 2)
selection or construction of indicators that
characterize the economic security of the enterprise
for each functional component; 3) scaling of different
in nature (absolute and relative) and measuring
indicators to bring them to the same dimension; 4)
determination of complex indicators of economic
security for each of the selected functional
components by convolution of normalized unit
indicators; 5) determination of the integrated
indicator of economic security of the enterprise by
convolution of complex indicators for each of the
selected functional components. At all stages of this
algorithm, attempts are made to use modern
mathematical tools that take into account the
elements of uncertainty of the internal and external
environment of enterprises.
Further research of the authors will be aimed
at improving models for assessing the economic
security of enterprises in the uncertainty of the
internal and external environment, obtained using
12

modern tools for modeling economic processes –
fuzzy logic and neural networks – to increase their
accuracy.
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ÎÁ¥ÐÓÍÒÓÂÀÍÍß ÂÈÁÎÐÓ ÏÎÊÀÇÍÈÊ²Â Â
ÌÎÄÅËßÕ ÎÖ²ÍÞÂÀÍÍß Ð²ÂÍß ÅÊÎÍÎÌ²×ÍÎ¯
ÁÅÇÏÅÊÈ ²ÍÍÎÂÀÖ²ÉÍÎ-ÀÊÒÈÂÍÈÕ
Ï²ÄÏÐÈªÌÑÒÂ Â ÓÌÎÂÀÕ ÍÅÂÈÇÍÀ×ÅÍÎÑÒ²
ÂÍÓÒÐ²ØÍÜÎÃÎ ² ÇÎÂÍ²ØÍÜÎÃÎ ÑÅÐÅÄÎÂÈÙÀ
Äóáíèöüêèé Â.²., Ì’ÿ÷èí Â.Ã., Çèáàéëî Ñ.Ì., Ìèðîøíè÷åíêî Î.Â.
Ñòàòòþ ïðèñâÿ÷åíî îá´ðóíòóâàííþ âèáîðó ô³íàíñîâèõ
ïîêàçíèê³â äëÿ äèñêðèì³íàíòíèõ òà íåéðîìåðåæåâèõ ìîäåëåé
ä³àãíîñòèêè åêîíîì³÷íî¿ áåçïåêè ³ííîâàö³éíî-àêòèâíèõ
ï³äïðèºìñòâ ó ñôåð³ òåëåêîìóí³êàö³é â óìîâàõ íåâèçíà÷åíîñò³
âíóòð³øíüîãî ³ çîâí³øíüîãî ñåðåäîâèùà. Âàæëèâ³ñòü îö³íþâàííÿ åêîíîì³÷íî¿ áåçïåêè ñèñòåìè áóäü-ÿêîãî ð³âíÿ áåçñóìí³âíà,
ñàìå òàê³ îö³íþâàííÿ âèñòóïàþòü ï³äñòàâîþ ïðèéíÿòòÿ
ð³øåíü íå ëèøå ùîäî çàáåçïå÷åííÿ åêîíîì³÷íî¿ áåçïåêè, à é ìîæëèâîñòåé ðîçâèòêó ñèñòåìè, âèçíà÷åííÿ íåîáõ³äíèõ ðåñóðñ³â,
ñòâîðåííÿ òà âèêîðèñòàííÿ ðåçåðâ³â ñèñòåìè, îö³íþâàííÿ åôåêòèâíîñò³ ñèñòåìè åêîíîì³÷íî¿ áåçïåêè òà ä³ÿëüíîñò³ â³äïîâ³äíîãî ï³äðîçä³ëó ï³äïðèºìñòâà. Âñòàíîâëåíî, ùî âíàñë³äîê àáñîëþòíî ð³çíî¿ ³íñòðóìåíòàëüíî¿ áàçè íàÿâí³ ï³äõîäè äî îö³íþâàííÿ åêîíîì³÷íî¿ áåçïåêè ï³äïðèºìñòâà íå êîíêóðóþòü ì³æ
ñîáîþ. Ìîæíà ãîâîðèòè ëèøå ïðî ð³çíèé ñòóï³íü ðîçðîáëåíîñò³
ï³äõîä³â òà ¿õ ïîøèðåííÿ. Ïîêàçàíî âàæëèâ³ñòü âðàõóâàííÿ
ôåíîìåíà “íåâèçíà÷åíîñò³” â åêîíîì³÷í³é ä³ÿëüíîñò³ ³ííîâàö³éíî-àêòèâíèõ ï³äïðèºìñòâ, ÿêà ò³ñíî ïîâ’ÿçàíà ç ïîíÿòòÿì
“åêîíîì³÷íîãî ðèçèêó”, îñê³ëüêè áóäü-ÿêà åêîíîì³÷íà àáî ãîñïîäàðñüêà ä³ÿëüí³ñòü ï³äïðèºìñòâà õàðàêòåðèçóºòüñÿ íåïîâíîòîþ ³íôîðìàö³¿ ïðî íàÿâí³ñòü çàêîíîì³ðíîñòåé, íåïåðåäáà÷óâàí³ñòþ áàãàòüîõ åêîíîì³÷íèõ ÿâèù ³ ïðîöåñ³â, âïëèâîì âåëèêî¿ ê³ëüêîñò³ âçàºìîïîâ’ÿçàíèõ ³ âàæêî ³äåíòèô³êîâàíèõ
ôàêòîð³â. Çàïðîïîíîâàíî ³ ïîêàçàíî íîâ³òí³ ìåòîäîëîã³÷í³ çàñàäè ùîäî îö³íþâàííÿ åêîíîì³÷íî¿ áåçïåêè ³ííîâàö³éíî-àêòèâíèõ ï³äïðèºìñòâ, ÿê³ áàçóþòüñÿ íà ³íñòðóìåíòàð³¿ íå÷³òêî¿
ëîã³êè òà íåéðîííèõ ìåðåæ. Ìåòîä íå÷³òêèõ ìíîæèí äîçâîëÿº
çàëó÷àòè îáðàí³ äëÿ îö³íêè åêîíîì³÷íî¿ áåçïåêè ï³äïðèºìñòâ
äàí³ ó ¿õ äèíàì³ö³, ùî äàº ìîæëèâ³ñòü âðàõîâóâàòè ¿õ ïðè
ïðèéíÿòò³ ñòðàòåã³÷íèõ óïðàâë³íñüêèõ ð³øåíü. Îêð³ì òîãî, âèêîðèñòàííÿ ñó÷àñíèõ àíàë³òè÷íèõ ïëàòôîðì äîçâîëÿº âèêîíóâàòè ãëèáîêó ïîïåðåäíþ îáðîáêó äàíèõ ç ìåòîþ ¿õ ïåðåâ³ðêè íà
ìóëüòèêîëåí³àðí³ñòü, âèêëþ÷åííÿ âèïàäêîâèõ äàíèõ, ùî ìàêñèìàëüíî âðàõîâóº íåâèçíà÷åí³ñòü âõ³äíèõ ³ âèõ³äíèõ çì³ííèõ.

ÎÁÎÑÍÎÂÀÍÈÅ ÂÛÁÎÐÀ ÏÎÊÀÇÀÒÅËÅÉ Â
ÌÎÄÅËßÕ ÎÖÅÍÊÈ ÓÐÎÂÍß ÝÊÎÍÎÌÈ×ÅÑÊÎÉ
ÁÅÇÎÏÀÑÍÎÑÒÈ ÈÍÍÎÂÀÖÈÎÍÍÎ-ÀÊÒÈÂÍÛÕ
ÏÐÅÄÏÐÈßÒÈÉ Â ÓÑËÎÂÈßÕ ÍÅÎÏÐÅÄÅËÅÍÍÎÑÒÈ
ÂÍÓÒÐÅÍÍÅÉ È ÂÍÅØÍÅÉ ÑÐÅÄÛ
Äóáíèöêèé Â.È., Ìÿ÷èí Â.Ã., Çûáàéëî Ñ.Í., Ìèðîøíè÷åíêî À.Â.
Ñòàòüÿ ïîñâÿùåíà îáîñíîâàíèþ âûáîðà ôèíàíñîâûõ ïîêàçàòåëåé äëÿ äèñêðèìèíàíòíûõ è íåéðîñåòåâûõ ìîäåëåé äèàãíîñòèêè ýêîíîìè÷åñêîé áåçîïàñíîñòè èííîâàöèîííî-àêòèâíûõ ïðåäïðèÿòèé â ñôåðå òåëåêîììóíèêàöèé â óñëîâèÿõ íåîïðåäåëåííîñòè âíóòðåííåé è âíåøíåé ñðåäû. Âàæíîñòü îöåíîê
ýêîíîìè÷åñêîé áåçîïàñíîñòè ñèñòåìû ëþáîãî óðîâíÿ íåñîìíåííà,
èìåííî òàêèå îöåíêè âûñòóïàþò îñíîâàíèåì ïðèíÿòèÿ ðåøåíèé íå òîëüêî ïî îáåñïå÷åíèå ýêîíîìè÷åñêîé áåçîïàñíîñòè, íî
è âîçìîæíîñòåé ðàçâèòèÿ ñèñòåìû, îïðåäåëåíèå íåîáõîäèìûõ
ðåñóðñîâ, ñîçäàíèÿ è èñïîëüçîâàíèÿ ðåçåðâîâ ñèñòåìû, îöåíêè
ýôôåêòèâíîñòè ñèñòåìû ýêîíîìè÷åñêîé áåçîïàñíîñòè è äåÿòåëüíîñòè ñîîòâåòñòâóþùåãî ïîäðàçäåëåíèÿ ïðåäïðèÿòèÿ.
Óñòàíîâëåíî, ÷òî â ðåçóëüòàòå ñîâåðøåííî ðàçíîé èíñòðóìåíòàëüíîé áàçû èìåþùèåñÿ ïîäõîäû ê îöåíêå ýêîíîìè÷åñêîé áåçîïàñíîñòè ïðåäïðèÿòèÿ íå êîíêóðèðóþò ìåæäó ñîáîé. Ìîæíî ãîâîðèòü ëèøü î ðàçëè÷íîé ñòåïåíè ðàçðàáîòàííîñòè ïîäõîäîâ è èõ ðàñïðîñòðàíåíèå. Ïîêàçàíà âàæíîñòü ó÷åòà ôåíîìåíà “íåîïðåäåëåííîñòè” â ýêîíîìè÷åñêîé äåÿòåëüíîñòè èííîâàöèîííî-àêòèâíûõ ïðåäïðèÿòèé, êîòîðàÿ òåñíî ñâÿçàíà ñ
ïîíÿòèåì “ýêîíîìè÷åñêîãî ðèñêà”, ïîñêîëüêó ëþáàÿ ýêîíîìè÷åñêàÿ èëè õîçÿéñòâåííàÿ äåÿòåëüíîñòü ïðåäïðèÿòèÿ õàðàêòåðèçóåòñÿ íåïîëíîòîé èíôîðìàöèè î íàëè÷èè çàêîíîìåðíîñòåé, íåïðåäñêàçóåìîñòüþ ìíîãèõ ýêîíîìè÷åñêèõ ÿâëåíèé è ïðîöåññîâ, âîçäåéñòâèåì áîëüøîãî êîëè÷åñòâà âçàèìîñâÿçàííûõ è
òðóäíî èäåíòèôèöèðóåìûõ ôàêòîðîâ. Ïðåäëîæåíû è ïîêàçàíû íîâåéøèå ìåòîäîëîãè÷åñêèå îñíîâû îöåíêè ýêîíîìè÷åñêîé
áåçîïàñíîñòè èííîâàöèîííî-àêòèâíûõ ïðåäïðèÿòèé, êîòîðûå
áàçèðóþòñÿ íà èíñòðóìåíòàðèè íå÷¸òêîé ëîãèêè è íåéðîííûõ
ñåòåé. Ìåòîä íå÷¸òêèõ ìíîæåñòâ ïîçâîëÿåò ïðèâëåêàòü äëÿ
îöåíêè ýêîíîìè÷åñêîé áåçîïàñíîñòè ïðåäïðèÿòèé äàííûå â èõ
äèíàìèêå, ÷òî äàåò âîçìîæíîñòü ó÷èòûâàòü èõ ïðè ïðèíÿòèè ñòðàòåãè÷åñêèõ óïðàâëåí÷åñêèõ ðåøåíèé. Êðîìå òîãî, èñïîëüçîâàíèå ñîâðåìåííûõ àíàëèòè÷åñêèõ ïëàòôîðì ïîçâîëÿåò
ïðîâîäèòü ãëóáîêóþ ïðåäâàðèòåëüíóþ îáðàáîòêó äàííûõ ñ öåëüþ èõ ïðîâåðêè íà ìóëüòèêîëëèíåàðíîñòü, èñêëþ÷åíèå ñëó÷àéíûõ äàííûõ, ÷òî ìàêñèìàëüíî ó÷èòûâàåò íåîïðåäåëåííîñòü
âõîäíûõ è âûõîäíûõ ïåðåìåííûõ.
Êëþ÷åâûå ñëîâà: öèôðîâèçàöèÿ, ýêîíîìè÷åñêàÿ
áåçîïàñíîñòü ïðåäïðèÿòèÿ, êëàñòåðèçàöèÿ, íåéðîííûå ñåòè,
ôèíàíñîâîå ñîñòîÿíèå ïðå äïðèÿòèÿ, âåðîÿòíîñòü
íàñòóïëå íèÿ áàíêðîòñòâà, íåéðîñåòå âîé àëãîðèòì,
äèñêðèìèíàíòíàÿ ìîäåëü, íå÷¸òêàÿ ëîãèêà.
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The article is devoted to substantiating the choice of financial
indicators for discriminant and neural network models for diagnosing
the economic security of innovative and active enterprises in the
field of telecommunications in conditions of uncertainty of the internal
and external environment. The importance of assessing the economic
security of the system at any level is unquestionable, such assessments
are the basis for decision-making not only on ensuring economic
security, but also opportunities for system development, determination
of necessary resources, creation and use of system reserves, evaluating
the effectiveness of the economic security system and the activities of
the relevant division of the enterprise. It is established that due to a
completely different tool base, the available approaches to assessing
the economic security of the enterprise do not compete with each
other. We can only talk about the different degree of development of
approaches and their dissemination. It shows the importance of taking
into account the phenomenon of “uncertainty” in the economic activity
of innovative-active enterprises, which is closely related to the concept
of “economic risk”, since any economic or economic activity of an
enterprise is characterized by incompleteness of information about
the presence of patterns, unpredictability of many economic
phenomena and processes, the influence of a large number of
interrelated and difficult to identify factors. The latest methodological
foundations for assessing the economic security of innovative and
active enterprises, which are based on the tools of Fuzzy Logic and
neural networks, are proposed and shown. The fuzzy set method
makes it possible to use the data selected for assessing the economic
security of enterprises in their dynamics, which makes it possible to
take them into account when making strategic management decisions.
In addition, the use of modern analytical platforms allows for deep
data preprocessing in order to check them for multicoleniarity, exclude
random data, which takes into account the uncertainty of input and
output variables as much as possible.
Keywords: digitalization, economic security of the enterprise, clusterization, neural networks, financial condition of the
enterprise, probability of bankruptcy, neural network algorithm,
discriminant model, fuzzy logic.
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