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Abstract. The article deals with the problem of assessing and forecasting the level of financial and

economic enterprise stability through the integrated indicators development. Currently, many enterprises
operate under variable external environment, which imposes a strict requirement to consider this
uncertainty. For the evaluation, analysis and prediction of the sustainability of the enterprise in the
conditions of crisis we believe it possible and necessary to use the apparatus of probability theory and
mathematical statistics. This problem solution will improve quantitative assessing the financial and

economic stability level, forecasting possible scenarios of the enterprise development and, therefore, based
on the proactive management principles and adaptation processes will greatly increase their effective

functioning, as well as reduce bankruptcy probability.

1 Introduction

In order to improve the efficiency of implementing
enterprise stability controlling, a set of indicators
assessing the financial and economic enterprise stability
dynamics, at the exit from the economic system, should
be developed.

Currently, much research in forecasting enterprise
activity and its stability relies on different growth rates
and growth increment indicators defined as the relation
of a forecasted indicator to the current indicator value.
At the same time, the forecasted indicator is often
defined deterministically.

However, an enterprise is known to operate and
develop in a variable environment. The external
environment of an economic entity bears the sweeping
changes by affecting both the enterprise activity as a
whole, and its resulting indicators.

Thus, forecasting an enterprise activity indicator is
not exactly possible. This fact makes it necessary to
review expected indicators in a probabilistic and
statistical aspects.

2 Theoretical framework and literature
review

In our research, the current approaches to define an
integrated indicator for assessing and forecasting the
financial and economic enterprise stability level were
analyzed (25 research works). A lot of attention was paid
to the attempts to assess enterprise stability level. This
problem was studied by A. Aroshidze, A. Babich, V.
Bor, A. Duraeva, O. Zaitcev, A. Ilicheva, L. Irkhina, E.
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Kazyuka, A. Kanunnikov, N.Homyachenkova etc.
However, only a few authors study the financial and
economic enterprise stability in temporary aspect and
even less authors study it in the stochastic aspect.

We believe that in unstable economic situation,
forecasting stability level is extremely actual. For this
purpose, we propose using the probability theory for
solving this applied problem. Wetzel was engaged in
promoting the probability theory.

These approaches symbiosis combined with the
authors' suggestions allow to increase the accuracy for
forecasting the enterprise stability level, and therefore,
based on adaptation and preventive measures to increase
the activity effectiveness of both a separate enterprise,
and national economy as a whole.

3 Materials and methods

A. Description of methods

The analysis was performed in the context of the
indicators use, i.e., the information that can be obtained
as a calculation result: indicators evaluation or prediction
indicators. The analysis was also performed in the
context of the calculation principles of integral enterprise
stability indicator, these principles were formulated after
a detailed study of the authors’ approaches: using
weighting coefficients, calculating arithmetic mean for a
number of enterprise activity indicators, calculating
geometric average for a number of enterprise activity
indicators, probabilistic models. Besides, the type of
enterprise stability: only financial, only economic or
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both, allowing evaluating the integral indicator, was
analyzed.

Based on the analysis of determining the integral
evaluation indicators, and financial and economic
enterprise stability forecasting indicators, we can
draw conclusions on the current approaches to this
indicator determination (see Table 1).

The study of the current approaches to determining
the integral enterprise stability indicator revealed the
following regularities. First, most of the authors
follow the concept of stability evaluation in
determining the indicator and eliminate the issues of
stability level forecasting in a given period. Though
some authors refer to the existing indicators
dynamics, which should be considered in the space-
time continuum, however, the proposed calculation
models, based on simulation and mathematical
methods, do not allow predicting the indicator level in
the future. This approach is observed in almost 88%
of the studied works. The authors of such works are:
V. Bor, L. Irkhina, E. Kazyuka, E. Slabinskiy, A.
Babich, P. Nefedov, D. Yunusova, B. Shchurov, M.
Dmitriev, T. Saakyan, and others. Only 12% of the
scientific approaches to determining the integral
stability coefficient include tools for forcasting
financial and economic situation at the enterprise in
the context of stability for future periods. Such
authors are: Yu. Suleymanova, I. Pavlova, A. Shmidt.

Table 1. The main approaches to determining the integral
assessing indicators, and financial and economic enterprise
stability forecasting indicators, identified on the basis of
research analysis.

Number
Factor used in determination of
authors,
people
Integral indicator is used only to evaluate
the stability level at the output of the 22
system
Integral indicator is used to predict the 3
stability level based on the temporal aspect
Integral indicator is determined on the
basis of weighting coefficients set by an 15
expert
Integral indicator is determined by
calculating the arithmetic mean for a 1

number of enterprise activity indicators
Integral indicator is determined by
calculating the geometric average for a 3
number of enterprise activity indicators
Integral indicator is determined on the

basis of probabilistic models 2
Integral indicator is determined on the 6
basis of other methods

Integral indicator is the indicator for only 3
financial enterprise stability

Integral indicator is the indicator for only 4
economic enterprise stability

Integral indicator is the indicator for 13

financial and economic enterprise stability

However, in our view point, in a period of
significant fluctuations of the external enterprise

environment, due to the crisis, as well as sanctions
against the Russian Federation, it is crucial for the
managers of different levels and stakeholders to have
the tools, which primarily would allow forecasting
enterprise development in the dynamic environment
conditions as only this instrument type will allow
mitigating the negative impact of enterprise
environment disturbing factors, based on proactive
management. When the purpose of an entity is not just
functioning, but developing — achieving new levels, a
need of developing forecasting indicators increases
significantly.

Scientific literature analysis in the context of the
methods, proposed by the authors for calculating
integral enterprise stability level indicator, revealed
the following main principles of its determination:

» the calculation is based on weighting factors,
determined primarily by experts. The approaches,
based on the method of weighting coefficients,
presented in the majority of works, the authors are: E.
Nekrasova, A. Kanunnikov, M. Makova, G.
Khusnullina, V. Strokov, V. Kozlov, L. Danchenok,
A. Il'icheva, A. Aroshidze, O.Zaytsev, V. Bor, L.
Irkhina, E. Kazyuka, Yu. Suleymanova, D. Yunusova,
Yu. Perskiy, V. Lepikhin, E. Semenova, 1. Pavlova.
The share of this group is approximately 56%.

* based on calculating the geometric average for a
number of enterprise activity indicators. This
approach was used in the works by M. Makovoya,
A.Il'icheva, N. N. Khomyachenkova. It accounts for
about 11%.

* based on calculating arithmetic mean for a number
of enterprise activity indicators. This approach is
applied in the research by A. Babich. It accounts for
3.7%;

» other approaches for determining the integral
indicator. This group includes works outside the
group with the general trend — individual scientific
approaches. However, in most of these authors’ works
the integrated enterprise stability indicator was
formally expressed: E. Slabinskiy, A. Duraeva, E.
Nekrasova.

* only two works are based on the necessity of
applying probabilistic approaches in predicting the
enterprise stability level (the authors are: Kozlov
V.A., Danchenok L.A., Shmidt A.V.) — about 7%.

The analysis was also performed in the context of
stability type, allowing evaluating and/or forcasting
the integral stability indicator. We can note that in
modern research, the authors tend to divide principles
of financial and economic stability. However, still
there are works in which enterprise stability means
only financial stability, and works in which, despite
the fact that in calculation methods both financial and
economic indicators are used, authors consider
stability in terms of one aspect: either financial
stability or economic stability.

Thus, the analysis results show that 12% of
scientific approaches to determining the integral
enterprise stability indicator are aimed at evaluating
only the financial stability (the works of A. Duraeva,
T. Saakyan, 1. Pavlova), also 16% — only economic
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stability (the works of V. Strokov, Yu. Suleymanova,
B. Shchurov, M. Dmitriev, A. Shmid), the remaining
72% of works consider the enterprise stability in the
financial and economic aspect (E. Nekrasova, A.
Kanunnikov, M. Makovoy, G. Khusnullina, M.
Makovoy, N. Katkova, E. Matushevskya, V. Kozlov,
L. Danchenok, A. Il'icheva, A. Aroshidze, O. Zaytsev,
Khomyachenkova A., V. Bor, L. Irkhina, E. Kazyuki,
E. Slabinskiy, A. Babich, P. Nefedov, Yu. Perskiy, V.
Lepikhin, E.Semenova, D. Yunusova).

B. The basic requirements for the simulation
model of forecasting of financial and economic
stability of the enterprise

Thus, as an analysis result of modern scientific
approaches to determining the integral enterprise
stability indicator, the following indicator patterns can
be observed:

« first, it allows only assessing, not forecasting the
entity stability level (with the exception of only 3
works);

* second, the calculation is carried out mainly on the
basis of calculating geometric average for growth
rates of financial and/or economic indicators;

¢ third, almost all proposed methods are based on
principles of determinism, when input enterprise
parameters are set by a certain number. In models,
stochasticity is not provided, while in a dynamic
environment of entity functioning, determinism is not
possible (with the exception of only 2 works).

« fourth, in most cases, it can be used to evaluate the
financial and economic stability level. However, in
the economic stability analysis, only different sets of
technical and economic indicators are taken into
account. The approach to determining the stability
level in the context of goal-setting is used only in one
work (the author is A. Schmidt).

As an analysis result, we formulated the basic
principles of constructing integral financial and
economic enterprise stability indicator:

* The indicator should be able to be used for assessing
and forecasting stability, which is especially
important in the period of crisis phenomena in the
economy.

» Assessing and forecasting entity stability must be
comprehensive, and consider not only financial and
economic enterprise activity, but the degree of its
strategic and tactical goals achievability, i.e., the
integral stability indicator should reflect the financial
and economic stability. And economic stability should
be considered in the context of goal-setting.

o The integral indicator should be based on
probabilistic and statistical approaches, which will
improve the calculations accuracy, compared to the
majority of authors’ methods, based on the expert
assessing.

* The integral indicator should allow assessing and
forecasting financial and economic enterprise
stability, regardless of the input factors in a
simulation model, for example, the size of enterprise

profits, but not its cash flow, is used as an input
parameter for the economic stability analysis, etc.

* The integral financial and economic enterprise
stability indicator should consist of both — financial
stability and economic stability indicators, to conduct
a separate analysis in this context, which will allow
correlating generalized evaluation with assessing
individual entity stability aspects.

* The indicators, included in the assessment
methodology of financial and economic stability, must
be quantifiable.

» The use of integral financial and economic stability
indicator should give possibility for implementing
generalized comparative assessing various mini-
economic systems activities and have relativity
aspects. The integral stability indicator of various
groups should have the same calculation method.

* Methods of assessing and forecasting economic and
financial stability should be based on the dynamics of
the model input parameters, and the resulting value of
financial and economic stability level should be
continuous in the whole domain of the determination.
* For interpreting the financial and economic stability
level, there must be a rating scale with the
characteristics of the established ranges.

Thus, the developed integral indicator for the
financial and economic enterprise stability level, as
well as financial stability indicator and economic
stability indicator taken separately, should be
considered as random variables, distributed according
to the particular distribution law and other law with
corresponding parameters.

C. Mathematical economic model

Analyzing the financial and economic stability level
of an enterprise, defined as the product of two
independent events, i.e. system’s economic and
financial stability, limitations, imposed on the
stability condition, should be taken into account.
Evaluating the economic stability should be based on
the interpretation of the term, which implies that the
economic entity operates smoothly if its resulting
indicator reaches the goal areca [20]. We assume the
probability of cash flow reaching a certain area as a
company’s goal, which is consistent with its stability
in a certain extent [21]. However, the proposed
technique may use other types of indicators as a
resulting economic stability indicator, such as product
sales profit, gross profit, etc.

Thus, the probability of the desired economic and
financial stability level growth (APfs) may be
generally used as the integral indicator for the
enterprise’s economic financial stability level, i.e. the
criteria for evaluating stability controlling results.
This integral indicator can be presented as follows:

APfex :P/'es _P/Ezs (D

where AP, — the probability of achieving a desired
economic and financial stability level using
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enterprise’s  controlling  system; P**fes —  the
probability of achieving a desired economic and
financial stability level without using enterprise’s
controlling system,; P*fgs — the probability of achieving
the economic and financial stability.

We propose determining the economic financial
and stability achievement as a probabilities
achievement product either for economic or financial
stability, which is possible due to our interpreting the
categories of "economic stability" and "financial
stability”, as in this case these events are independent.

P =Pes-Py, 2)

where P, — the probability of achieving only the
economic stability; Ps — the probability of achieving
only the financial stability.

The probability of achieving the company’s
financial stability, which can be expressed, for
example, using the financial stability coefficient,
should take into account the limitations imposed on
the coefficient. It reflects the company’s dependence
on the external suppliers and is calculated as a part of
the equity base in the balance sheet total. We propose
calculating the probability of achieving the economic
stability as the probability of the resulting indicator
(the company’s cash flow) reaching the goal area that
is determined by the top managers or stakeholders at
the stage of goal setting when taking the strategic and
tactical aims.

Thus, the probability of achieving the economic
and financial stability can be calculated using the
formula:

P

P 5 (kfvmin s kf.v < kﬁ max )

=P, (CF,

min

<CF <CF,,)-
3)

where CF,,;, — the lower boundary of the goal area;
CF ,.x — the upper boundary of the goal area; CF —
the random variable of the company’s cash flows; kfs
— the random coefficient variable of the company’s
financial stability.

Using the rules for estimating the probability of a
random variable determined by the normal law in a
given interval [23], the probability of the financial and
economic stability can be calculated using the Laplace
function.

CFyax ks max
Py,= [ ACF)ACF* [ flk, )dk,. @)

CFhin K f5 min

In Russia, the financial stability safety margin is
ranged from 0.5 to 0.7. When the value is less than
0.5, a company is considered to have the financial
instability, and when the value is more than 0.7, it is
considered to use its financial resources inefficiently.
Thus, the lower limit of the second integral in the
formula (4) may be changed to 0.5, and the upper — to
0.7 respectively. Although in practice, these

boundaries may vary depending upon the analysis
objectives.

P

' =P (CF,,, <CF <CF,_)-

max

P (0.5<k, <0.7)=
F,, —CF F,, —CF
— F C max C _F C min C X (5)
Ocr Ocr
0.7-k, 0.5-k,
x| F — |- F
Gk,;\, G/%

where F' — the Laplace function; CF - the mathematical
expectation of the random cash flows variable; o — the
mean squire deviation of the random cash flows variable;

ks

coefficient variable for financial stability; o,;— the mean
squire deviation of the random coefficient variable for
financial stability.

— the mathematical expectation of the random

4 Conclusions

The study helps to solve a number of essential problems.

First, using modern approaches to developing the
enterprise’s stability integral indicator, the author's
approach is formulated, based on the stochasticity
principles.

Second, the integral indicator is proposed, which
allows to assess both the financial stability level as the
total solvency and the economic stability level defined in
our approach as the possibility to reach the goal level of
the resulting figure (e.g. a cash flow).

Third, the authors propose the model based on
probabilistic and statistical approaches. In this model,
both input and output parameters are subjected to
stochasticity principles.

Thus, the tools produced by the study provide the
effective assessment, forecasting and controlling
financial and economic stability of the enterprise, which
has a great significance during the world global crisis.

This publication was prepared within the framework of a
research project Nel5-32-01051 supported by the Russian
Humanitarian Scientific Fund. The work was supported by Act
211 Government of the Russian Federation, contract Ne
02.A03.21.0011
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