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RESEARCH OF FACTORS OF INFLUENCE ON FINANCIAL AND ECONOMIC RESULTS
OF INDUSTRIAL ENTERPRISES ACTIVITY WITH THE PURPOSE OF IMPROVEMENT
THE APPROACH OF ANTI-CRISIS MEASURES SYSTEM FORMATION

The article analyzes the most famous and widespread models of foreign and domestic authors predicting the probabil-
ity of bankruptcy. The availability of adapted models for assessing the state of the enterprise and predicting bankruptcy is
determined, which allows identify the factors influencing the financial and economic activity of industrial enterprises. The
complexity of the choice of the forecast model is due to the great variety of crisis phenomena and the need to respond to them
with the obligatory consideration of the enterprises' own capabilities. Thus, it became necessary, within the framework of the
application of anti-crisis management measures at industrial enterprises, to develop an imitative forecast model that takes
into account the individual features of enterprise development, which allows obtain reliable results for the formation of anti-
crisis measures. In this regard, an imitation predictive model based on the use of statistical data of metallurgical enterprises
was proposed. Its testing confirmed the reliability of the results obtained.

Keywords: crisis management, models of bankruptcy, industrial enterprise, forecasting system, crisis, imitation
predictive model.
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JOCJIIKEHHSA YUNHHUKIB BIIJIMBY HA ®ITHAHCOBO-EKOHOMIYHI PE3YJIbBTATH
JAIAJBHOCTI HPOMUCJOBHUX HIANTPUEMCTB JJIAA B1IOCKOHAJIEHHSA
CUCTEMHOI'O ®OPMYBAHHS AHTUKPU30BUX 3AXO/IB

3axapenko H.C.

Y emammi npoananizosano naiigioominii ma nowiupeni mooeini 3apyoircrnux i gimuuzHAHUX A6MOPIB, AKI RPOZHO3YIONDb
imosipuicms 6ankpymcmea. Busnaueno nasagnicmey adanmosanux mooeneil 011 OYiHKU CIAHy RIONPUEMCMEa ma npo-
ZHO3Y6AHHA DAHKPYHICINEA, W0 0a€ 3MO2ZY GUHAYUMU YUHHUKU, AKI 6NIAUEAIOMb HA PIHAHCOB0-20CRO0APCHKY JifATbHICIb
npomucnosux nionpuemcme. Ha ocnogi o3nauenux mooeneii nogy006ano ma 00CioHceHo CIan 6UOPAHUX NPOMUCTIOBUX
nionpuemcme Ykpainu. /lemanvno po3enanymo YuHHUKU 6NIUGY HA 3IMIHY NOKA3HUKIE (DiHAHC08020 cIMAHY 03HAUEHUX
npomucnosux nionpucmcme. Buseneno cknaonicms 6udopy mooeni npozHo3y, wio 3yM06J1eHO 6EIUKOI0 PIBHOMAHIMHICMIO
Kpu306ux aeuuy i He00XiOHicmIO 8i0nosicmuU HA HUX 3 0006 'A3KOBUM YPAXYBAHHAM 6IACHUX MONCTUGCOCHEI] RIONPUEMCHIG.
Ooui€ro 3 0CHOBHUX NPOOIEM AHMUKPU306020 YNPAGTIHHA RIO YAC GU3HAYEHHA MA GUABIEHHA YUHHUKIE 6NAUGY HA NPO-
ZHO3Y6AHHA MATLOYMHBOT NOGEOITHKU € CHPOMONCHICHb OOCTIONHCEHHA RPUYUHHO-HACTIOKOGUX 83AEM036°A3Ki6 NOKA3HUKIGE,
AKI CRPUYUHUIY KPU308Y cumyayiro, ma it Mexanizm anmuKpu306020 ynpaeiiHHa RIORPUEMCMEom y yux ymoeax. /lna
OUINKU Ma OMPUMAHHA OOCMOGIPHUX NPOZHOZHUX OAHUX i3 MEMOI0 OPMYBANHA YRPABTIIHCOKUX DillleHb RPONOHYEMbCA
GUKOPUCMAHHA IMIMAUITIHOT eKOHOMIKO-MAMeMamuyHoi Mooeni 3 10KAIbHUMU IHOUBIOYATIbHUMU ONIOKAMU onmuMizayii
NOKA3HUKIG JiaibHoCcmI nionpuemcmea. Pe3ynbomamuenum noKaznukom 011 RPUNHAMMA PilieHHA 8 Pe3yIbmami 3acmo-
cysanna oanoi imimauyiiinoi mooeni 0yde 3HaueHnsn QiHAHCOBO-eKOHOMIYHUX OOIPYHMOBAHUX NAPAMEMpIE OiAAbHOCH
nionpuemcmea, wio 0acmy 3mM02y OUIHUMU eeKmuUsHICIMb Mo20 YU IHW020 ynpaenincykozo pinienns. Takum yunom,
Y PAMKAax 3aCmocy8anHa AHMUKPUZ08UX 3AX00i6 YNPAGIIHHA HA NPOMUCIO8UX RIONPUEMCIEAX HeOoOXIOHO po3podumu
iMimauyiiiny Mooens npozHO3Y, WO 6PAX0BYE THOUGIOYAIbHI 0COONUBOCHII PO3BUMKY NIONPUEMCINGA MA OAE 3MO2Y OMPU-
Mmamu 00cmogipHi pezyniomamu 0 YOpMyeants GHMUKPUZ0BUX 3AX00i6, Y 36'A3KYy 3 UUM 3aNPONOHO6ANHO IMIimayiiiny
HPOCHOCMUYHY MO0elb, W0 OA3YEMbCA HA GUKOPUCHAHHI CHAMUCMUYHUX OAHUX MEMAIypiiiHuX nionpuemcme, iy
mecmyeannsa niomeepouIo 00CMOGIPHICIb OMPUMAHUX PE3YTIbMAmie.

Knrouosi cnosa: anmuxpuzose ynpasiinis, mMooeni OAHKpYmMcmed, npomMuciose NiONPUEMCnEo, cucmema npocHo3y-
8AHHS, KpU3a, IMIMAayiliHa NPOZHOCMUYHA MOOEb.

UCCIEJOBAHUE ®AKTOPOB BJIUAHUA HA PUHAHCOBO-3KOHOMHNYECKHUE
PE3YJIBTATHI JEATEJBbHOCTH MPOMBIIIJIEHHBIX TPEANIPUATUN
AJIsA COBEPIHEHCTBOBAHUS CUCTEMHOI'O ®OPMUPOBAHUSA
AHTUKPU3UCHBIX MEPOIIPUATHUI

3axapenko H.C.

B cmamve npoananuzuposansl uzeecmuvle u pacnpocmpaneHHvle MoOelu 3apyOescHbIX U OMe4eCEeHHbIX A6mo-
P06 07151 NPOZHO3UPOBAHUA EPOAMHOCIU DaHKpomcmea. Onpedeneno Hanuuue A0anmuposannvix mooeneil 01 OUYeHKU
COCMOANHUA NPEONPUAMUA U NPOZHOZUPOGAHUS DAHKPOMCMEA, YMO NO360Is1eM Onpedeums hakmopel, eruaoujue Ha
unancoso-xozaiicmeennyio desmenvrocmos npomviuiiennvlx npeonpuamuit. Cnoxcrnocms 6b100pa mMooenu npozHo3a
o0ycnosniena GonvuwuM pazHooopazuem KpusucHbIX AGIEHUIL U HEOOX0OUMOCHbIO Pedzupo6anus HA HUX C y4enom
coocmeennbix 603modcnocmeii npeonpusmuil. Takum oopazom, 6 pamkax npuMeHeHUs AHMUKPUSUCHBIX Mep ynpaeiie-
HUA HA NPOMBIUIEHHBIX NPEONPUSAMUIAX RPOAGTIAEHICA HEOOX0OUMOCb PA3PAOOMKU UMUMAUUOHHOI MOOETU RPOZHO3A,
yuumolearouieii. uHOUSUOYATbHbIE OCODEHHOCHU PA3GUMUsS NPEONPUAMUs, YMO HO360/1A€m NOIYYUMb OOCHMOBEPHDbIE
pe3yibmamesl 01 opmMuposanus aHmMUKpPU3UCHsIX mep. B ceasu ¢ smum dvina npeonoicena umumayuonHas npocHoC-
muuecKas mMooeb, DazUPYIOUAACA HA UCRONBL306AHUN CIAMUCIUYECKUX OAHHBIX MEMALTYPUYECKUX NPEONPUAMUIL, ee
mecmuposanue ROOMEePOUIo0 00CHOBEPHOCHLb NOTYHEHHBIX PE3YIbIANIOE.

Knrwouesvie cnosa: anmukpusucroe ynpasienue, Mooeiu 6AHKPOMCmMEd, npoMblulieHHoe npeonpusimue, Cucmemd
NPOSHOZUPOBAHUSL, KPUSUC, UMUTNAYUOHHASL NPOZHOCTUYECKASI MOOEb.

Problem statement. Today, Ukraine is in the most
difficult conditions of development for all the years of its

A. Tkachenko, T. Logutovoi, R. Suyfulina, G. Kadykova
and others. Research results of financial and economic

independence. Manifestation of crisis phenomena from the
instability of the financial state of the state to the conduct
of hostilities on the territory of industrialized regions. This
demonstrates the need to develop and use crisis manage-
ment for industrial enterprises. The effectiveness of the
development and conduct of crisis management of indus-
trial enterprises depends on a number of external and inter-
nal factors.

Analysis of recent research and publications. Issues
of evaluation of financial and economic results of indus-
trial enterprises are investigated in the works of lead-
ing scientists such as A. Matviychuka, A. Tereshchenko,

activities of industrial enterprises are applied in nature.
However, the existing studies have reflected not all aspects
of improving the approach of anti-crisis measures system
formation.

Setting objectives. Research of factors influencing
the financial and economic results of industrial enter-
prises to improve the approach of anti-crisis measure sys-
tem formation.

Presentation of the main material. The current situ-
ation in Ukraine has led to an increase in the number of
enterprises that need to develop and implement anti-crisis
measures. This requires Ukrainian companies to redirect
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cash flows, to seek new additional sources of financing and
to use methods of crisis management. So, an enterprise
that is in a crisis state, in the period of its adaptation to the
existing conditions, often contributes independently to the
complication of the situation. At the same time, the time
for conducting a complete complex diagnosis of financial
and economic activity indicators has already been lost in
many cases and, therefore, affects the overall financial and
economic activities of the enterprise. Integrated assess-
ment covers the maximum set of interrelated indicators
that can reflect the manifestation of certain crisis factors.
Therefore, the measures aimed at solving the problem of
the fullest and timely analysis involve the use of a number
of methods and tools at the enterprise.

As for methods and tools, we can note that their use
is quite common. In the world practice there is a large
number of developed methods for assessing the financial
stability of enterprises, determining the level of solvency,
identifying a propensity for crisis phenomena or calculat-
ing the probability of bankruptcy of an enterprise. It should
be noted that many authors of these methods of diagnosing
the likelihood of a financial crisis tend to predict it long
before the appearance of any signs. On the other hand, the
application of world experience for the model of develop-
ment of Ukrainian industrial enterprises during the crisis is
not optimal due to the influence of such endogenous fac-
tors, but they differ significantly from exogenous ones.

The most famous world authors of the main models of
bankruptcy forecasting are:

E. Altman presented a Z score model in 1968 built with
the help of multiplicative discriminant analysis to predict
the probability of bankruptcy of listed companies. In 1983,
a model was published for enterprises which shares were
not quoted on the exchange [1]. Despite widespread use of
the proposed model in the world practice its use is difficult
at Ukrainian enterprises. This is due to the development of
the Ukrainian stock market, low-quality information base
of financial reporting.

G.R. Lis developed and introduced his model of fore-
casting the bankruptcy of British enterprises in 1972. The
disadvantage of using this model for Ukrainian enterprises
is the use of the indicator of profit from sales without tak-

ing into account the tax component and financial activities.

In 1977 R. Tuffler introduced a four-factor model for
forecasting bankruptcy, developed on the basis of a com-
parative data analysis of bankrupt and solvent enterprises
using statistical analysis to construct a discriminant model.
The use of this prediction model for Ukrainian enterprises
in most cases is impossible, since it was developed by the
author to assess the performance of corporations with dif-
ferent capital structures.

In 1978 on the basis of E. Altman’s developments
Springate proposed his model for predicting bankruptcy
of enterprises. Approbation of the results of this model
was carried out using data from enterprises in the US and
Canada and showed a probability of more than 92% [2].
To calculate the probability of bankruptcy of Ukrainian
enterprises, this model is one of the permissible, but with a
smaller share of probability forecasts.

In 1984 D. Fulmer introduced a regression nine-factor
model for the diagnosis of bankruptcy risk. The advantage
of this model is the ability to take into account and evaluate
various financial indicators of the enterprise. This model
was expected to be used in the banking sector to assess the
performance of foreign companies. When using H-score
for Ukrainian enterprises, it is recommended to take into
account the error for the national currency [3].

They were R.S. Saifulin and G. Kadykov who pro-
posed in 1999 the calculation of the rating number on the
basis of the four-factor model for predicting the bank-
ruptcy of enterprises. The universality of this model, in the
authors' opinion, lies in the possibility of using analytical
indicators for enterprises of any scale of various branches
of management [4].

Based on the calculation of the rating number of
Saifulin-Kadykov model, a rapid assessment of the three
selected metallurgical enterprises of Ukraine.

The performed calculations confirmed the possibility
of using the reduced R-model for assessing the financial
condition of Ukrainian enterprises. The initial data on the
activities of enterprises used in the calculations correspond
to the real financial statements of enterprises. Graphic
dependencies based on the R-model were constructed. The
graphical dependencies are shown in Fig. 1.
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Fig. 1. Dynamics of the rating index of Saifulin-Kadykov's R-model

Source: built on the basis of [5]
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The analysis of these dependencies and the ranking
index R =1 allows us to conclude that during 2003-2016 all
three metallurgical enterprises were in a satisfactory condi-
tion. The results of rapid assessment of the financial condi-
tion and the determination of the probability of bankruptcy
of these metallurgical enterprises have demonstrated the
impact of crisis situations.

To verify the reliability of the obtained financial results
of the enterprise and to identify possible bankruptcy of the
examined metallurgical enterprises, it is advisable to conduct
a number of additional assessments based on other models,
the use of which is possible for Ukrainian enterprises.

R-model ISAE (Irkutsk State Academy of Economics)
presented in 1997 was developed on the basis of a data syn-
thesis based on thirteen indicators. Based on statistical data
processing, a four-factor model was proposed [4].

The use of this R-model is possible for Ukrainian enter-
prises, as the calculation of the obtained ratio is possible on
the basis of financial reporting standards in Ukraine.

The calculation was carried out for above mentioned
three metallurgical enterprises of Ukraine on the basis of
data on their activities for 2003-2016. The results were com-
pared on the basis of the graphical dependencies (Fig. 2).

The analysis of enterprises’ data and the determina-
tion of bankruptcy probability with the help of two mod-
els presented by scientists and adapted to the conditions of
Ukrainian enterprises, showed radically different results. It
should be noted that the presented models are complex in
the interpretation of the effective indicator, do not take into
account the industrial characteristics of the enterprises and
have revealed a strong dependence of the accuracy of the
results obtained from the initial data.

To obtain an objective assessment of the state of the
above mentioned Ukrainian enterprises and to identify
the likelihood of their bankruptcy, a similar analysis was
conducted on the basis of models proposed by Ukrainian
scientists.

In 2003, A.A. Tereshchenko proposed a universal dis-
criminant model for predicting bankruptcy [6-7].

Based on Tereshchenko A. forecasting model of bank-
ruptcy graphic dependencies were constructed to compare

the results of the activities of metallurgical enterprises for
2003-2016. (Fig. 3).

In the proposed Tereshchenko A. model the indicator
of the change and influence of the company's equity capital
on the probability of the company's inclination to bank-
ruptcy was not taken into account, therefore, it does not
give a full possible assessment of the enterprise’s state.

In 2006 A. Matviychuk proposed a discriminant model
for assessing the probability of bankruptcy for Ukrainian
enterprises [8].

Using the statistical data of the examined metallurgi-
cal enterprises, an assessment of their activities was car-
ried out, the probability of bankruptcy was determined
and graphic dependencies were constructed on the basis of
Matviychuk A. model of. (Fig. 4).

The above multivariate models testify to the existence
of various areas of research of enterprises’ financial state
with the purpose of predicting the threat of bankruptcy.
These researches indicate the possibility of using these
models for the purpose of comprehensive assessment of
the influence of factors on changes in the financial stability
of enterprises. At the same time it was noted that all the
indicators of bankruptcy forecasting models presented and
calculated showed different values, on the basis of which
the relevant conclusions were drawn, although they are
partially opposite.

The comparative analysis of the reliability of models has
shown that some authors of models use the same or simi-
lar relative indicators in determining the effective indicator,
but the results obtained are characterized by a high level of
unreliability or insignificant differences. The complexity of
the choice of anti-crisis management measures in industrial
enterprises is due to the great variety of crisis phenomena
and the need for prompt response to them with the obliga-
tory consideration of the enterprises' own capabilities.

Thus, there is a need within the framework of applying
anti-crisis management measures at industrial enterprises,
developing an imitative predictive model that can take into
account individual features of enterprise development,
which allows obtaining reliable results for the formation of
anti-crisis measures.
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Fig. 3. Dynamics of the rating index of Tereshchenko A. forecasting model of bankruptcy

Source: built on the basis of [5]
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Fig. 4. Dynamics of the rating index of Matviychuk A. forecasting model of bankruptcy

Source: built on the basis of [5]

The analysis of the activities of the above mentioned
metallurgical enterprises in Ukraine, the assessment of their
performance on the basis of existing forecasting models
of bankruptcy and the assessment of the financial condi-
tion of the enterprise, preparation of management recom-
mendations for crisis management put forward the follow-
ing requirements: systemic, flexibility, responsiveness, the
ability to take into account various development scenarios,
obtaining reliable predictive results. These requirements are
satisfied by economic and mathematical modeling on the
basis of the method of simulation. It allows to solve a wide
range of problems of analysis and management of industrial
enterprises. Thus, it is proposed to build an imitation predic-
tive model of crisis management at industrial enterprises.

Simulation predictive modeling of industrial enter-
prises involves the construction and formalization of
complex interrelations of the enterprise’s work and the
changing elements of its activities in the course of anti-
crisis management in different areas: passive and active.

The most suitable concept is the system dynamics devel-
oped for industrial enterprises by J. Forrester. This concept
provides a visualization of cause-effect relationships and
makes it possible to classify and rank variables in accor-
dance with their economic content. In case of impossibility
to take into account all existing relationships and factors
of influence on the enterprise's activity, some indicators
were averaged and aggregated. The use of system dynam-
ics method requires the computer program to construct a
numerous solution of a differential equations system, and
is the basis of the model. For modeling “The Ventana Sim-
ulation Environment Vensim” was used. The application of
this software is justified by the availability of a free version
for the use of research purposes, has a number of built-in
necessary functions and supports continuous modeling.

Fig. 5 represents an imitation prediction model of crisis
management at an industrial enterprise.

The simulation forecast model, developed on the basis
of a flow diagram, allows:
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Fig. S. Imitation predictive model of crisis management at an industrial enterprise

— visually determine the cause-effect relationships
between the model variables;

— classify the ways of crisis management and determine
the stages of development and implementation of anti-cri-
sis measures;

— forecast the development trend of the enterprise and
determine the factors of manifestation of the crisis phe-
nomena.

Conclusions. Currently, the methods of planning the
experiment along with the methods of statistics are becom-
ing more widespread. The methods of planning the experi-
ment are applicable to objects that have good reproducibility
of the results. We believe that the object has the necessary
degree of reproducibility if the differences in the results of
the experiments reproduced in intervals will be less or rela-
tively large in magnitude with the experimental error.
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