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Abstract. This article describes a methodology for assessing the level of financial security
of industrial enterprises. In this article we discuss a fundamental principle of decision-making
under uncertainty; the use of expected values to support decision-making is the fundamental
principle of decision-making under uncertainty. The scientific novelty of the method lies in the
fact that its application makes it possible to assess the financial security of an industrial
enterprise not only at a certain point in time, but also to take into account the dynamics of
changes in state over a long period, which makes it possible to effectively adjust the business
development strategy. The second distinguishing feature of the proposed methodology is its
meaningfulness, since the consideration includes all significant key financial indicators of the

enterprise.
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Introduction

Financial security problems for enterprises of various types of economic activity are of
particular importance. In modern conditions, almost all enterprises and organizations face
financial risk, a lack of financial resources, a high level of competition, and the inability to
predict the prospects for income and profit. Under these conditions, enterprises should take their
financial security especially seriously, avoid overspending, realistically assess financial threats,
timely amend financial plans, and form reserves that can prevent a deterioration in their financial

situation.

Initially, the concept of "financial security" was considered as part of economic security
and was not singled out as an independent element. Therefore, the history of the emergence of

the concept of "financial security” can be considered as the history of economic security.
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Economic security is usually understood as the most important characteristic of the economic
system, which determines its ability to maintain normal living conditions for the population,
sustainable provision of resources for the development of the national economy, as well as the
consistent implementation of national and state interests (Oleinikova, E., 2005).

Literature review

In scientific publications on economic security, the object of analysis is most often the
country's economy as a whole and in its regional context. This led to the main direction of
development of the theory of economic security over the past decades - at the upper macrolevel
of management, which is confirmed by a number of essentially similar definitions of economic
security as a state of the economy and institutions of power, “in which guaranteed protection of
national interests, socially oriented development of the country as a whole, sufficient defense
potential even under the most unfavorable conditions for the development of internal and
external processes ” (Senchagova, V., 2013). The macroeconomic representation of the
economic security system began to form later, and the theoretical basis of many studies was
made up of classical economic theories, management theories and modern concepts of the
development of various sectors of the economy.

Initially, the concept of "economic security of an enterprise™ was considered as providing
conditions for the preservation of trade secrets and other secrets of the enterprise. It was
proposed to solve the problem of economic security in this context based on the premise that the
degree of reliability of the entire information security system is determined by the security level
of its weakest link, which is considered the organization's personnel. "The economic security of
an enterprise (firm) is a state of a given economic entity, in which the vital components of the
structure and activities of an enterprise are characterized by a high degree of protection from

unwanted changes” (Tursunov B.,et.al., 2020).

Gradually, the definition of the essence of economic security changed, which was due to its
more in-depth theoretical understanding. At the moment, the composition of economic security
includes a number of components, but practically in each of its concepts the basis is the financial
security of a business entity. At the same time, it should be noted that some scientists, when
characterizing economic security, actually consider the financial security of an enterprise. For
example, Sudakova O.l. defines the economic security of an enterprise as a state in which it can

independently, without interference and pressure from outside, determine the ways and forms of

DD  Vol3No7IULY (2024) | 126 |




INTERNATIONAL JOURNAL OF EUROPEAN RESEARCH OUTPUT

its economic development. The category of economic security is closely related to the categories
of economic stability, stability and independence (Sudakova, O., 2008). Many authors on one of
the leading places in the analysis of the economic security of an enterprise raise questions related
to its financial activities. This is due to the importance of finance in the life of any business
entity. Bogomolov V.A. believes that the main factor in ensuring economic security is the
financial balance between profitability, liquidity and risk of an economic entity (Bogomolov and
others, V., 2009), ie financial security is the main component that ensures the economic security

of an enterprise.

However, a number of both Russian and Ukrainian scholars distinguish financial security
as an independent subject, and direct their efforts to its detailed study and analysis. According to
K.S.Goryacheva's definition, financial security is a financial condition characterized, firstly, by
the balance and quality of the totality of financial instruments, technologies and services used by
the enterprise, and secondly, by resistance to external and internal threats, and thirdly , the ability
of the financial system of the enterprise to ensure the implementation of its financial interests,
goals and objectives with a sufficient amount of financial resources, fourthly, to ensure the

development of the entire financial system (Goryacheva K.S., 2006).

As follows from the material proposed above, there is ho unambiguous approach to the
definition of the concept of “financial security of an enterprise”. The authors share the opinion

that financial security is determined by:

* the level of deficit of the necessary funds to finance investment projects;
« stability and sustainability of the financial condition of the enterprise;

» normalization of financial flows and settlement relations;

« stability of relations with financial partners (investors, banks, etc.);

* the degree of protection of the interests of shareholders;

« providing financial conditions for enhancing investment and innovation activities of the
enterprise.( Protsenko E.A., 2010).

The essential characteristics of the financial security of an enterprise can be described as follows:

* Financial security is one of the main elements of the economic security of an enterprise.
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* Financial security can be characterized using a system of quantitative and qualitative indicators.

* Indicators of financial security should have threshold values, which can be used to judge the

degree of financial security of the enterprise.

* The financial security of the enterprise must ensure its development and stability. An indicator
of the development of an enterprise is the growth of its theoretical value, and an indicator of

sustainability is the financial balance of an enterprise, both in the long and short term.
* Financial security ensures the protection of the company's financial interests.

Papekhin R.S. believes that the financial security of an enterprise directly depends on
financial stability and consists in the ability of the enterprise to independently develop and
implement a financial strategy in accordance with the goals of the overall corporate strategy, in
an uncertain and competitive environment. The main condition for the financial security of an
enterprise is the ability to withstand existing and emerging dangers and threats that seek to cause
financial damage to the enterprise or it is undesirable to change the capital structure, or to
forcibly liquidate the enterprise (Papekhin, R., 2007).

A fuzzy methodology for local entrepreneurial culture evaluation: evidence from post-

soviet Kyrgyzstan was researched by Goleg, A. and Maksudunov, A.( Goleg, A., Maksudunov,
A.,2019).

Representatives of the Western and Asian scientific community rarely consider indicators
of financial security, focusing more on the assessment of its individual components: scientific
works of such scientists as Ahmad S., Ng Ch., McManusc L. (Ahmad S., Ng Ch., McManusc L.,
2014), Callahan, C. (Callahan, C. and Soileau, J., 2017), Cao Yu, Chen X. (Cao Yu, Chen X,
2012), Yu-Lun Chen (Chen, Y. and et.al.,2020), Dai L., Cooper K. (Dai L., Cooper K., 2007)
and others; reliability of funding sources Kiss M., Breda G., Muha L. (Kiss M., Breda G., Muha
L., 2019), Delas V. (Delas V., Nosova E., Yafinovych O., 2015), Krokhicheva G.E., Arkhipov
E.L., Bazdikyan M.Yu., Istomin A.V. (Krokhicheva G.E., et.al, 2017), Zeng W., Koutny M.
(Zeng W., Koutny M., 2019); indicators of financial autonomy have been studied by a number of
economists such as B.Khodiev (Burkhanov, A.U., Tursunov, B.O., 2020), (Kalandarovna, A.G.
and et.al., 2020), Tursunov B.O. (Tursunov, B. O., 2019), B. Yang (Yang, B., 2020) other.

Aspects of the national financial security strategy were studied by CIS scientists such as
Bunevich G., Efimov V. (Bunevich G., Efimov V., 2015), Grosul V. Scientific works of
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scientists Antonov E. (Grosul., Antonova, V., 2013), Rangel A. (Rangel, A., 2019) were devoted
to the issues of ensuring and managing the security of enterprises. Schatz D. (Schatz D.,
Bashroush R., 2019), Grudz, V. (Grudz, V. and et.al., 2020) and others.

Analysis of scientific literature has shown that today there are two approaches to
understanding the essence of the financial security of an enterprise. The first approach is based
on the fact that financial security is considered as an integral part of the economic security of an
enterprise. At the same time, it occupies a leading place in the composition of economic security.
The second approach is based on the assumption that the financial security of an enterprise is an
independent scientific concept and differs from economic security. The authors believe that for a
deeper study, financial security should be considered as an independent scientific concept, but
even if you look at it in the context of the most important component of economic security, the

urgent task is to determine a set of indicators for its comprehensive assessment.
Methodology for assessing the financial security of textile enterprises

The current state of the economy of Uzbekistan, the development of market relations, the
need to adapt the enterprise to changes in the external environment brings to the fore the solution
to the problem of ensuring the financial security of enterprises. The mechanism for ensuring
financial security must solve the main and complex problem - the implementation of enterprise
management functions as a mechanism for balancing the internal components of the enterprise

under the influence of environmental conditions.

The formation of the financial security system at the enterprise should provide for the
relationship of clearly defined goals and objectives of each level of management. Horizontal and
vertical levels of management should serve the same purpose as the overall management system.
In our opinion, the financial security management system of an enterprise should be a complex
of interrelated balanced solutions both in the field of ensuring the protection of the financial

interests of a business entity and in the management of its financial activities.

From an economic point of view, the reliability of an enterprise reflects its stability, that is,
such a financial and economic state in which economic activity ensures, in normal conditions,
the fulfillment of all its obligations to employees, other organizations, the state due to sufficient

income and the correspondence of income and expenses.

The formation of a mechanism for ensuring financial security is at the heart of strategic
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planning, since the achievement of the desired result depends on a number of interdependent
decisions. The first and main link in the development of such a mechanism is the formation of a

methodology for assessing the financial security of an enterprise.

To assess the financial security of an enterprise, various methods can be used (Blazhevich.,
Kirilchuk, O., 2016):

» method based on analysis of cash flows;

» method based on the analysis of financial stability;

* methods of forecasting bankruptcy;

* scoring method;

« resource-functional method;

» method based on financial security analysis systems;
* graphic method;

+ indicator method.

The methods have their limits of applicability, financial security with their help is
considered from different positions. The effectiveness of the application of one method or
another depends on the specific situation. The choice in favor of one of the assessment methods
is made taking into account the purpose and objectives of the assessment, the specifics of the
organization's activities, the availability of the necessary information, employee qualifications
and other objective factors (Morozova., Morozov, A., 2021). A comprehensive assessment can

be obtained using the indicator method. This article offers a mathematical model based on it.

Researchers in the field of enterprise management and analysis identify a number of key
indicators characterizing the financial performance of a company, which can also reflect the
current state of financial security. Such indicators are subdivided into 7 groups, consisting of a

number of indicators (Table).

Table 1 - Indicators for assessing financial security

Ne Indicator / group name Standard

Property status indicators
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1 Share of current assets in property 0,4-0,5

2 Share of receivables in property 0,2

3 Mobile assets ratio 0,67-1

4 Growth rate of enterprise property 1,1
Liquidity and solvency indicators

5 Absolute liquidity ratio (urgency ratio) 0,2-0,3

6 Adjusted (intermediate) liquidity ratio 0,7-0,8

7 Total liquidity ratio 1-2

8 Solvency ratio 0,5
Financial soundness indicators

9 Maneuverability of working capital 0,3

10 Growth rate of own working capital 1,1

11 Coefficient of providing current assets with own circulating 0.2
assets '

12 Equity capital flexibility 0,2
Financial independence indicators

13 Financial independence ratio 0,5

14 Funding ratio 1

15 Concentration ratio of stable funding sources 0,85
Business activity indicators

16 Asset turnover ratio 1

17 Turnover ratio of current assets 2

18 Inventory turnover ratio 4

19 Accounts receivable turnover ratio 12

20 Equity capital turnover ratio 2

21 Accounts payable turnover ratio 12

22 The duration of the production cycle 60

23 Financial cycle duration 45
Profitability indicators
Return on equity

24 Return on Total Equity (ROA) 0,07
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25 Return on Equity (ROE) 0,1

26 Return on current assets 0,1

Return on sales

27 Gross profitability of products sold 0,2
28 Operating profitability of sold products 0,1
29 Net profitability from products sold 0,05
Cash flow analysis indicators

30 Growth rate of cash flows 11
31 Growth rate of cash payments 1,05
32 Ratio of receipts and payments 1,05
33 Net profitability of cash flows from operating activities 0,075

34 Operating profitability of cash flows from operating activities 0,1

35 Net profitability of total cash flows 0,05

In turn, within the framework of the indicator approach, three methods are also
distinguished, which make it possible to interpret and analyze the obtained numerical values of

indicators in different ways:
 a method for assessing the dynamics of the main indicators;
» method of indicator threshold values;
» method of using industry average indicators.

After receiving the actual values of the indicators, they are compared with the threshold
values (using one of the methods or several methods simultaneously) in order to determine the
level of financial security of the organization. Financial security levels are described in table 2.

Table 2 - Levels of financial security

Ne Level name | Description

1 Normal Financial security indicators are within the threshold values, and the
degree of utilization of the available potential corresponds to
technically sound standards for equipment and area utilization

DD Vol3No7IULY (2024) 132



INTERNATIONAL JOURNAL OF EUROPEAN RESEARCH OUTPUT

Some indicators deviate from their threshold values in the direction of
the deterioration of the financial condition of the organization, while
others approach the corresponding values. At the same time, the
technical and technological possibilities for improving the conditions
and results of production by taking preventive measures against threats
have not been lost. With this level of financial security, an immediate
detailed development of the organization's financial recovery program
is required.

Most of the main indicators of financial security deviate significantly
from the threshold values, there are signs of an irreversible decline in
production and loss of potential due to the limited technical resource of
equipment and areas. Here it is necessary to put into action the anti-
crisis management system, including the study of the causes and nature
of the development of the crisis, the development of methods, ways
and means of overcoming the crisis phenomena.

2 Pre-crisis
3 Crisis
4 Critical

For all indicators of financial security, there are irreversible gaps with
threshold values, indicating that the organization is becoming insolvent
for further activities. In this situation, the bankruptcy procedure is
launched, provided for by the Federal Law “On Insolvency
(Bankruptcy).

It can be seen from the description of the levels that the assignment of a company to one or

another group is rather arbitrary. The boundaries between the levels are blurred, the permissible

number of indicators with deviations from the standards, the value of the percentage deviation,

which indicators are basic and which are of lesser importance are not indicated.

In this regard, the task of further deeper study of the importance of indicators and

clarification of the definition of financial security levels seems to be an urgent task. It should

also be noted that the existing levels of financial security have only one positive positioning of

the company - "normal level”, all other values indicate the presence of minor or critical problems

in the company. This gradation does not indicate how far the company is before the transition

from a normal state to a pre-crisis one.

The proposed division into levels of financial security assumes a reflection of the

differences between the positions of the company in both negative and positive areas.

Table 3 - Modification of financial security levels

| N | Level name

| Description
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High All financial security indicators are within the threshold values,
most of the indicator values are significantly better than the
threshold values, the degree of utilization of the available potential
corresponds to technically sound standards for equipment and area
utilization

Normal All indicators of financial security are within the threshold values,
some indicator values are significantly better than the threshold
values, the degree of utilization of the existing potential
corresponds to technically sound standards for equipment and area
utilization

Satisfactory All indicators of financial security are within the threshold values,
the values of the indicators are slightly better than the threshold
values, the degree of utilization of the available potential
corresponds to technically sound standards for the load of
equipment and areas

Crisis Some indicators deviate from their threshold values in the
direction of the deterioration of the financial condition of the
organization, while others approach the corresponding values. At
the same time, the technical and technological possibilities for
improving the conditions and results of production by taking
preventive measures against threats have not been lost.

Critical Most of the main indicators of financial security deviate
significantly from the threshold values, there are signs of an
irreversible decline in production and loss of potential due to the
limited technical resource of equipment and areas.

Catastrophic For all indicators of financial security, there are irreversible gaps
with threshold values, indicating that the organization is becoming
insolvent for further activities.

The assignment of a company to one or another level primarily indicates what actions
should be taken by the management to avoid the emergence of financial difficulties. In this
regard, a mathematical model can be used to determine the level of financial security of a
company. Since there are no clear quantitative rules for determining the level of the company,
the method of forming a fuzzy conclusion based on a fuzzy knowledge base can be used as a
mathematical toolkit. Fuzzy inference is the approximation of the dependence Y =
f(X1,X,,...,X,) of each output linguistic variable from the input linguistic variables and
obtaining a conclusion in the form of a fuzzy set corresponding to the current values of the inputs
using a fuzzy knowledge base and fuzzy operations. The linguistic variables are the input and

output parameters of the system under consideration. addition (Kluchnikov M., and et.al., 2020).

To describe the process, a set of statements of the following type L is given: if A1 and/ or

Azrand /or...and / or Aim, then By and / or ... and / or Bin,
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Lo: if Aoz and /or Az and /or ... and / or Aom, then Bor and / or ... and / or Bon,
Lk: if Az and /or Axx and / or ... and / or Akm, then Bky and / or ... and / or Bkn,

where Aij, 1=1,2 ...,k j=1,2, ..., mare fuzzy statements defined on the values of the input
linguistic variables, and Bjj, i = 1,2 ..., k j =1,2, ..., m are fuzzy statements defined on the values

of the output linguistic variables. This set of rules is called a fuzzy knowledge base:

Thus, a company can be assigned to one of the above levels, to which it is proposed to

assign numerical values:

Table 4 - Numerical assessment of the levels of financial security

De Name Assessment
gree

1 High +2

2 Normal +1

3 Satisfactory 0

4 Crisis -1

5 Critical -2

6 Catastrophic -3

The following three key criteria have an impact on the classification of a company to one
level or another: assessment of the company in relation to standards, assessment in relation to

indicators of past periods, assessment in relation to average data for the industry.

Criteria scores can be differentiated as follows:

* company assessment in relation to standards:

o all indicators are within the threshold values, most of them are significantly
better;

o all indicators are within the threshold values, some are significantly better;

o all indicators are within the threshold values, some are marginally better;
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0 some indicators deviate from their threshold values towards the deterioration of
the financial condition of the organization, the rest are approaching the corresponding
values;

0 most of the main indicators of financial security deviate significantly from the
threshold values towards the worsening;

o for all indicators of financial security, there are irreversible breaks with threshold
values.

« assessment in relation to the indicators of past periods:

0 tendency to improve;

0 maintaining a position;

0 tendency to deteriorate;

* an estimate relative to the industry average:

0 tendency to improve;

0 maintaining a position;

0 tendency to deteriorate.

Indicators for assessing financial independence can be divided into 7 groups (Table 1).
Each group contains several indicators, for example, the “Property status indicators” group
contains 4 indicators. In the existing model, for each indicator there are taken as standard values.
For a more complete analysis, each of the indicators can be considered in the context of the three
above-mentioned evaluation criteria: relative to standards, relative to indicators of past periods,
relative to industry average data.

The influence of the values of these criteria on the classification of a company to a certain
level of financial security can be described by a set of rules for a fuzzy knowledge base. The
rules are formulated by a group of experts in the field of financial analysis and financial security
analysis. The rules use logical functions AND and OR. The logical function AND denotes
logical multiplication, and OR - The construction of the rule is an implication, the premise is
indicated on the left, and the conclusion is indicated on the right. In Russian it corresponds to the
form IF ... THEN. (Guseva A.l. and et.al.,2020).

To assess the level of financial security of a company, experts in this field have built the
following rules:

1. IF All indicators of financial security are within the threshold values, most of the
indicator values are significantly better than the threshold values AND there is a tendency for

improvement relative to the previous period AND the company's indicators are better than the
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industry average, THEN the company complies with the High level of financial security;

2. IF All financial security indicators are within the threshold values, some indicator
values are significantly better than the threshold values AND ((there is a tendency for
improvement relative to the previous period AND the company's indicators are at the level of the
industry average) OR (the position of the previous period is preserved, the company's indicators
AND the company's performance is better than the industry average), the company meets the
Normal level of financial security;

3. IF All financial security indicators are within the threshold values, the indicator values
are slightly better than the threshold values AND the position of the previous period is
preserved, and the company's indicators AND the company's indicators are at the level of the
industry average, THEN the company meets the Satisfactory level of financial security;

4. IF Some indicators deviate from their threshold values towards the deterioration of the
financial condition of the organization, the rest approach the corresponding values AND ((there
is a tendency for improvement relative to the previous period AND the company's indicators are
at the level of the industry average) OR (there is a preservation of the position of the previous
period indicators the company AND the company's indicators are better than the industry
average), the company meets the Crisis level of financial security;

5. IF Some indicators deviate from their thresholds towards the deterioration of the
financial condition of the organization, the rest approach the corresponding values of AND
((there is a tendency for deterioration relative to the previous period AND the company's
indicators are worse than the industry average, THEN the company meets the Critical Level of
Financial Security;

6. IF most of the main indicators of financial security deviate significantly from the
threshold values towards the worsening AND (there is a tendency for deterioration relative to the
previous period OR the company's performance is worse than the industry average), THEN the
company meets the Critical Level of Financial Security;

7. IF there are irreversible breaks with thresholds for all financial security indicators,
THEN the company meets the Catastrophic level of financial security.

To obtain a numerical assessment of the available data on the criteria, 10-point scales can
be used. For example, the lowest score (zero) according to the criterion “Assessment of the
company relative to standards” will be put down with the maximum degree of confidence (equal
to one) by the expert if the company's position is characterized by the fact that there are

irreversible breaks with threshold values for all financial security indicators. The better the
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indicators are in relation to the standards, the higher the score is assigned by the expert with the

corresponding degree of confidence in this.

After receiving the final graph, you can proceed to the last step - defuzzification.
To do this, find the "center of gravity of the graph™.

n .
Iftheset A = % then the center of gravity is determined by the formula:
A\

X xina(x)
@= e @

where x; is the value along the abscissa axis, and p,4(x;) is the corresponding value of the
graph along the ordinate axis.

The graphs can be used to assess the expert's confidence that the company has an
appropriate level of financial security. With a confidence of 0.335, the expert will classify this
company as a "Normal" level of financial security; with confidence 0.97 to the "Satisfactory"
level, with confidence 0.475 to the "Crisis" level, with confidence 0 to all the others. Judging by
the obtained result, the expert will be sure that the analyzed company belongs to the
"Satisfactory” level in terms of the considered indicator.

After conducting a similar analysis procedure for all seven groups of financial security
indicators, the manager can study the results and, on their basis, make informed decisions on
issues related to the development of the enterprise.

The proposed methodology was implemented in assessing the financial security of the
company "PromTekstil" (name changed). As a result, a summary diagram was built that clearly

illustrates the position of the company.

The use of the proposed method made it possible to obtain a multilateral view of the state
of the company's financial security, the resulting diagram clearly showed which aspects require
more close attention and prompt intervention. These aspects were the focus of management, and
as a result of further deliberate action of an operational and strategic nature, after a year, four of
the seven indicators under consideration were improved by one conditional point, and another

indicator (the indicator of "business activity") by two points at once.
Conclusions

A review of the most important characteristics of financial security shows that this

category is a complex concept that needs more in-depth study. The existing methodological
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approaches to assessing the financial security of industrial enterprises are insufficiently
developed both in theoretical and organizational aspects. The financial security management
process is defined as a set of works to ensure the maximum level of the company's solvency and
the liquidity of its working capital, to increase the quality of planning and implementation of
financial and economic activities of industrial enterprises. However, at the level of business
entities, the aggregate study of the term “financial security" as an independent object of
management has not yet been reflected in modern literature, and it is recognized only as one of

the elements of economic security.

In conclusion, we can conclude that in order to ensure financial security at an enterprise, a
system of quantitative and qualitative indicators should be determined to assess the current and
future level of financial condition. Each aspect of the financial condition of the enterprise will
correspond to normal limits on the values of quantitative indicators and a set of qualitative
indicators that ensure stable protection of financial interests from identified real and potential
threats of external and internal nature. It is more expedient to present quantitative indicators in
the form of indicators that correspond to the characteristics of the object under study and allow

for diagnostics and in-depth analysis of the financial security of the enterprise.

The proposed method for assessing the level of financial security of industrial enterprises
makes it possible to assess the financial security of an industrial enterprise not only statically, at
a certain moment, but also in dynamics, in the process of conducting economic activities, which
is very important for adjusting the business development strategy. The knowledge base formed
from a set of fuzzy rules makes it possible to assess the financial security of textile enterprises,
however, the proposed methodology can be used not only in textile enterprises, but also in all
other industries with a slight adjustment of the proposed rules. The technique allows the
management to make informed decisions when choosing the optimal strategy for the further

development of the enterprise in conditions of uncertainty.
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