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STATISTICAL METHODS OF ESTIMATING
ECONOMIC SECURITY OF ENTERPRISES

Cpittana Twotuenko. CTATUCTAYHI METOAM OIIHKA EKOHOMIYHOI
BE3INEKHW NIANNPUEMCTB. B crarti npeacraBieHi CTaTHCTHYHI METOIM Ta CIOCOOU PO3paxyHKIB
NOKA3HUKIB, SKi JO03BOJSIOTH 3POOUTH BUCHOBKH IIPO CHPOMOXHICTH IiJIPUEMCTBA IPOTUCTOSTH
30BHIIIHIM Ta BHYTPILIHIM 3arpo3aM, 3a0e3NeduTH HOro CTilike (QYHKIIOHYBaHHS Ta MEPCHEKTHBHUM
PO3BHTOK.

IpoananizoBaHO JOCTIPKEHHs 3apyODKHHMX Ta BITYM3HSHMX HAayKOBILIB B IUTAHHI BU3HAYEHHS
METO/IiB OI[IHKY Oe3MeKH Ha PiBHI HiJIPUEMCTB Ta OpraHi3arii.

IcHyroui MeToau Ta cHOCOOM PO3paxyHKiB MOKA3HUKIB J03BOJIIOTH IPOAHANI3yBaTH Ta 3pOOUTH
BHUCHOBKH PO 3[aTHICTh MiAIPHUEMCTBA IPOTHCTOATH 30BHILIHIM Ta BHYTPIIIHIM 3arpo3am.

ABTOPOM 3aIIPOIIOHOBAHO BUKOPHCTAHHS CTATUCTHYHUX METOJIB AJISI aHAJI3y CTaHy €KOHOMIYHO1
Oe3neku MiJNPUEMCTB 3 METOI 3a0e3NedyeHHs HOro CTifiKoro ()yHKIIOHYBaHHS Ta HEPCHEKTHBHOIO
PO3BUTKY. Ba)IIMBHM € BUKOPUCTAHHS MATPHYHOTO CTATUCTUYHOTO JAiarHOCTUYHOI'O aHANi3y, CYTh SIKOTO
3BOAUTHCS JI0 300p2XKCHHS CHCTEMH HaWBAXKJIMBIIIMX MOKA3HHUKIB JisUTBHOCTI MiJIPHEMCTBA y BUIISAIL
KBaJpaTHOI MAaTpHIli, CJIIEMEHTAMH SKOI € 1HICKCH BUKOPHCTAHHS TOTEHINTy MiANPHEMCTBA.
KommuiekcHa omiHka e(eKTHBHOCTI BHPOOHHYO-TOCHOMAPCHKOT MisSIBHOCTI TPOBOJUTHCS HA OCHOBI
y3arajJpHIOIOYOTO TOKAa3HHWKA PIBHA €(QEKTUBHOCTI 3a (HOPMYNIOI0 CpeiHiX apH(QMETHYHHX IHICKCIB
LITBOBHX CJIEMEHTIB MATPHIi. 3alpOMOHOBAHY METOAMKY MOXKHA TPHMIHITH ISl BH3HAYCHHS PIBHS
E€KOHOMIYHOT O€3MeKH MPOTATrOM aHaTI30BaHHUX MEPIOJIiB Ta PO3POOIIATH IIJISIXH HOTO IMiIBUIICHHS .

KpiMm TOro, B CTaTTi 3anpONOHOBaHj METOAW, SKi 0a3ylOThCS Ha OCHOBHHMX 3aKOHaX
CTaTHCTUYHOTO aHANi3y BU3HAUCHHS CKOHOMIYHMX PH3HKIB, SKi BIUIMBAIOTh Ha pIiBEHb OE3IMEKH
mignpueMcTBa. B OCHOBI MeTOAIB JIEXUTh NPUHIMN ifeHTH(]IKAIi] BHYTPIIIHIX Ta 30BHIIIHIX 3arpo3
(YHKIIIOHYBaHHS MiIIPHEMCTBA. BOHM MO3BOJISAIOTH BH3HAYaTH XapaKTEPHCTHKH Ta IUHAMIKY 3MiHH
MOKAa3HUKIB eKOHOMIYHOT OE3MEeKH i IMPUEMCTBA.

Knrouogi cnosa: exonomiuna 6esnexka nionpuemcmea, @inancoge cmanosuwe, inancosa
cmitikicmy, egheKmuericms OISLIbHOCHI, CIMAMUCMUKA, PUSUKU.

Problem statement. Improving the economic security of an enterprise is one of the
most important functional areas of management, since its level affects the economic and social
and security of the whole country.

Expanding economic ties with European countries has identified the problem of ensur-
ing the economic security of domestic enterprises. The current economic conditions are charac-
terized by the impact of negative factors caused by the global financial and economic crisis, a
high level of dependence on imports of food and raw materials, market transformations, which
increase the uncertainty of the development of business processes.

Successful functioning of enterprises depends on their flexibility, adaptation to changes
in the environment, availability of economic security system, which provides the enterprise
with self-preservation, prevention of external and internal threats and creation of conditions for
sustainable functioning and development. Economic security is based on the economic sustain-
ability of the enterprise and implies its ability to self-finance its activities.

Analysis of the publications that started solving this problem. The study of econom-
ic security of the enterprise was engaged in by foreign and domestic scientists, namely:
V. Ponomareva, E.A. Oleynikova, A. Kozachenko, S.M. Ilyashenko, T.B. Kuzenko, et al. [5,
p- 17]. There is a large number of developed scientific methods of security assessment at the
level of enterprises and organizations. This article proposes the use of statistical methods to
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analyze the economic security of enterprises.

The article’s objective. In order to ensure the sustainable development of the enter-
prise, it is necessary to determine the level of economic security, and on its basis to select the
tools that allow efficient use of available capital and contribute to improving the quality of
management, constant updating of technologies and improvement of the information base.
Therefore, an urgent scientific task is to find and develop approaches, to select the necessary
criteria and methods for assessing economic security.

The basis of economic security of the enterprise consists of: availability of necessary
afunds, their rational placement and effective use, financial relations with other legal and natu-
ral persons, solvency and financial stability.

Basic content. Economic security of the enterprise is a complex characteristic, which
means the level of protection of all types of potential of the enterprise from internal and exter-
nal threats, which ensures its stable functioning and effective development. The content of this
concept contains a system of means that ensure the competitiveness and economic stability of
the enterprise [1, Article 12].

The economic security of enterprises depends first and foremost on the ability to gener-
ate the competitive advantages that underlie profitable, effective activity. Therefore, economic
security is directly related to such a category as the economic efficiency of the enterprise.

There is no universal measure of activity appraisal, as different enterprises and indus-
tries may use different criteria. Therefore, efficiency can be determined from the point of view
of meeting certain requirements in terms of financial results, business processes, consumer
efficiency, innovative activity, which together will allow to make a balanced system of indica-
tors, to reflect the results of entrepreneurial activity of the enterprise.

The most accurate results in the analysis of different areas of activity of the company
gives a diagnosis of the financial condition of the company, which is conducted according to
the financial statements. Financial condition as a whole is a multidimensional characteristic of
all internal processes and results of operations in monetary form.

However, for a more accurate and general financial and economic analysis of the enter-
prise's activity, it is necessary to study and investigate the correlation of indicators in dynam-
ics, as it gives an opportunity to estimate the pace of development of the economic entity and
allows to determine to what extent it approached the highest level of resource use and efficien-
cy of activity. Changes in dynamics can be study by comparing statistical relative and absolute
values, analyzing types of dynamics, analyzing trends and relationships between statistics.

In our opinion, the economic security assessment of an enterprise includes two main
components: a comprehensive assessment of the financial stability of the enterprise and the
level of its development. Therefore, for a comprehensive assessment of the financial stability
of the enterprise, we propose a statistical method for determining the efficiency of production
and economic activity on the basis of the general indicator of the level of efficiency by the
formula of arithmetic indices of the target elements of the matrix.

It is very important to use matrix statistical diagnostic analysis, the essence of which is
to depict the system of the most important indicators of enterprise activity in the form of a
square matrix, the elements of which are the ratio of the selected indicators by the column of
the matrix to the indicator by row. The input parameters on the row are active and on the col-
umn are passive. The set of elements of this matrix is an interdependent system of characteris-
tics of the enterprise. The elements of the matrix that are under the main diagonal are the char-
acteristics of utilizing the potential of the enterprise. If they are more than one, there is an in-
crease in resource efficiency and profitability of the enterprise, which, in turn, contributes to
improving the economic security of the enterprise [4, p. 34].
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Therefore, the general index matrix will have the form presented in Table 1.
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Table 1 — General view of the index matrix

Y]
X7 Profit Revenue Spending Current assets [Fixed assets Number off
employees
IProfit 1
IRevenue C12 1
Spending C13 C23 1
Current assets [C14 C24 C34 1
Fixed assets [C15 C25 C35 C45 1
INumber oflC16 C26 C36 C46 C56 1
employees

The indices of development of the organization are given in the table divided into six
orders, each of which characterizes the analytical side of activity: 1 — correlation of results
(C12); 2 — cost effectiveness (C13, C23); 3 — profitability of resources (C14, C15, C16); 4 —
return on resources (turnover of working capital — C24, fund return — C25, labor productivity-
C26); 5 — resource costs (C34, C35, C36); 6 — progressive ratio of resources (C45, C46, C56)
[3, p- 22].

The dynamic matrix model allows to determine the influence of factors on the change of
the estimation parameters of the enterprise activity, ie the target elements of the index matrix.
If the index is much larger than one, then we can conclude that the level of efficiency of the
enterprise. The proposed methodology can be applied to determine the level of economic secu-
rity during the analyzed periods and to develop ways to improve it.

In addition to the above method of assessing the level of security of the enterprise, there
are approaches based on the basic laws of statistical analysis of the definition of economic
risks. The methods are based on the principle of identifying internal and external threats to the
enterprise. Types and degree of risk are determined on the basis of calculations of indicators by
statistical and probabilistic methods, based on the principle of comparing the magnitude of
losses from the activity of the enterprise with the levels of its risk.

The methods of multivariate statistical analysis include: correlation, regression, factor,
cluster. They allow you to determine the characteristics and dynamics of changes in the eco-
nomic security of the enterprise.

The most common tools for the statistical method of risk calculation are:

* average or mathematical expectation (X) of a random variable;

« dispersion (¢ " 2);

« standard deviation (c);

« coefficient of variation (V).

For a limited number (n) of possible values of a random variable, its average value is
determined by the formula [5, Article 32]:

X=X Xixpi, (N

where X i is the value of a random variable;

p_i is the probability of a random variable.

Important characteristics that determine the degree of variability of a possible result are:

variance, which is defined as the weighted average of the squares of the deviations of
the partial results from the mean values:

02 =YL (X — X x*p;, (3
standard deviation:
U=W=\/Z?=1(Xi_ X)?xp; , ©)

coefficient of variation, which is calculated as the ratio of the mean square deviation to
the mean and shows the degree of deviation of the values obtained:

V=2, (10)

i
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Using the coefficient of variation, you can compare the deviations of the features ex-
pressed in different units of measurement.

The calculation of the economic security indicators of the enterprise is an important el-
ement for rapid response to possible deficiencies in the management of the enterprise, which
can be an obstacle to effective confrontation of external and internal threats of the enterprise
and prompt elimination of risk situations. This is a prerequisite for a stable economic develop-
ment of a manufacturing enterprise that operates in a changing and unstable environment.

Conclusions. Analysis of scientific developments of domestic and foreign scientists
give grounds for determining the economic security of the enterprise as a state of the most ef-
fective use of all its resources to prevent internal and external threats, ensuring stable function-
ing in the present and in the future.

In this article the author proposes and substantiates the use of statistical methods for as-
sessing the economic security of an enterprise. These methods and models can be used to eval-
uate and develop the security concept of any enterprise.
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Summary
The article presents statistical methods and methods of calculating indicators that allow to make
conclusions about the ability of an enterprise to withstand external and internal threats, to ensure its stable
functioning and future development.
Keywords: economic security of the enterprise, financial situation, financial stability, efficiency of
activity, statistics, risks.
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