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Annotation. The paper presents the results of the development of a software package for
assessing the risk of bankruptcy of an enterprise based on various methods of domestic and foreign
authors. The article describes the capabilities of the developed program and its brief description.
The testing of the developed program is shown on the example of the ‘“Rusagro Group of
Companies” company. All necessary coefficients for each method were calculated and the effect
of these factors on bankruptcy analysis. Conclusions are made for each method used.
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The process taken place in Russia economy over the latest decades prove conspicuously
both economic and social stability of the society depends on financial stability of enterprises. The
analysis of the most significant financial indices enables to evaluate of enterprise financial
activities a stable scientifically proven economic processes control, providing for attainment of
strategic goals set as well as to bring out the ability of an enterprise to move towards the stable
functioning and growth under variable conditions of both external and internal ambiance. With the
financial statement for the fiscal year or over several previously years on hand the shareholders of
a company may estimate efficiency of application of the means invested by them profitability of
organization assets financial solvency and prospects of development. In future as of now a good
numbers of procedures has been developed to estimate prognostication of an enterprise
bankruptcy, nevertheless each of procedures suffers from it’s own advantages and disadvantages.

A great contribution into the analysis of the enterprise activities as well as that into

development of various procedures for rating for enterprise bankruptcy risk has been made by both
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foreign and russian scientists such as E. Altman, W. Beaver, I. A. Blank, R. S. Saifullin, G. G.
Kadykov, G. V. Savitskaya, and others.

However efficiency of every developed model for evaluating bankruptcy does not only
depend on how specific is the national system of market relationship, on peculiarities of it’s
growth on the rules and standards as developed regulating inconsistency of economic subjects but
also an a set of instruments, on possibility of revealing signs of bankruptcy at an early stage, on
choice of most beneficial instruments out of their set.

In spite of availability of various models and procedures making it possible to predict the
moment of the firms bankruptcy appearing round the corner with this or another degree of
probability there is quite a good number of challenges of how to predict bankruptcy. Many
procedures of bankruptcy prediction evoke various types of crisis, owing to which those estimates
as obtained with the help can very drastically. Yet however any type of crisis may be conducive
to winding the organization up.

Apart from classical models, the probability of an enterprise bankruptcy risk emergence
can be evaluated using a fuzzy logic. Using a fuzzy logic to process nondetermine data linguistic
variables can be operated which in the most natural way for human comprehension describe the
elements of economic system.

Lately fuzzy simulation is one of most active in promising trends of applying research in
the field of management and decision making.

In addition to the classical models, the probability of the risk of bankruptcy of the
enterprise can be estimated using fuzzy logic. Using fuzzy logic to process non-deterministic data,
it is possible to operate on linguistic variables that most naturally describe human elements of
economic systems for human understanding. Recently, fuzzy modeling is one of the most active
and promising areas of applied research in management research and decision making.

Today, the problem of the choice and use of methods for diagnosing bankruptcy of an
enterprise is among the most popular paramount questions of economic theory and modern
economic practice, however, due to the fact that in Russia this issue is not enough studied, it is
necessary to use both Western models and Russian developments, that is, to apply the full range
of methods for comprehensive and thorough analysis.

The relevance of this topic is that for an enterprise to function successfully, and for its
work to bring profit, regular forecasting of its financial condition is necessary, since it is much
easier to prevent a crisis than to rather overcome it.

In accordance with the foregoing, the purpose of writing an article is to create a specialized

software package designed to assess the risk of bankruptcy of an enterprise.
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To achieve this goal, the following tasks were set:

- to consider the theory of classical models and the theory of fuzzy sets, and their
application for analyzing the degree of risk of bankruptcy;

- identify the relationship between the performance of the company and the magnitude of
the risk of bankruptcy;

- to analyze the financial condition of the enterprise under study using various financial
ratios;

- assess the likelihood of risk of bankruptcy in quantitative terms.

In order to identify the most important parameters of the activities of enterprises, a software
package for assessing the financial states has been developed, which includes:

1. analysis of the risk of bankruptcy on the basis of a comprehensive financial analysis
proposed by A. O. Nedosekin;

2. analysis of the risk of bankruptcy of an enterprise on the basis of the domestic method
proposed by Saifullin and Kadykov;

3. analysis of the risk of bankruptcy of an enterprise based on the models of foreign authors:
Altman, Taffler and Tishou, Liss.

The software package is implemented in the Delphi programming language, it is quite
simple, convenient and easy to use even for novice users. The program provides for calculating
the risk of bankruptcy according to the financial statements of the company under investigation.

A convenient user interface allows you to easily add, delete and edit data. The program can
work, as well as using the Delphi environment as well as an independent application [7].

The main task of the program is to promptly provide the most accurate indicators of the
risk of bankruptcy of the enterprise. Via

This software product can successfully perform the following actions:

- Evaluate future spending and revenue projections;

- monitor the financial condition of the company at any time;

- perform financial and economic analysis of the enterprise;

- based on the results of the program to carry out the preparation of materials for meetings;

- determine the best ways for the effective development of the company, profit growth;

- to analyze the activities of the enterprise.

The convenient and simple interface of the software does not require additional time from
the user to study and master the program.

Initially, when you start the software packages, all fields for entering values of financial

statements are empty. For the users not have any questions about the classification of this or
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another method to determine the bankruptcy risk degree, the software package includes all the
necessary theory for each method that the user can use during the analysis. The interface of one of

the methods when launching the program is shown in Figure 1.

Comprehensive financial analysiz of &.0. Nedosekin  E. Altman Model l Model T affler R. and G. Tiso] Liz model] Model Davydovop-Belikova | Model Saifullin-K.adykoyv

‘working capital
Amount of assets
Unallotted profit
Prafit before tax

Market value of capital

Carying amount of liabilities
Calculate
Revenue

Walue of assets

The name of the coefficient:

#1 - the amount of liquid net assets:
%2 - financial leverage of the company:
.3 - efficiency of activity:

#4 - the ratio of the costs:

5 - capital productivity:

Fig. 1. Interface of the implemented method of E.Altman at program launch

The classical methods of bankruptcy risk assessment implemented in the program do not
carry any serious complexity. The main task of such models is the calculation of all necessary
coefficients and the calculation of the total value of the “Z-account” or rating number R.

It should be noted that the method proposed by A. O. Nedosekin is rather difficult for
unprepared users to understand its essence and requires complicated calculations. In this regard,
the natural condition for the convenience of users is the automation of this method. Also, an
additional advantage of this method is the ease of use of the graphic interface, using which the
user can select the membership function of interest.

The interface of the method implemented by A. O. Nedosekin in the program is presented

in Figure 2.
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Comprehensive financial analysis of &.0. Nedosekin | E. Aliman Model | Madel Tafler B and . Tisa | Lis model | Model Diavydovop-Belikova | Madel SaifulinK adykov |

E quity capital Membership function:

Balance curency Trapezaidal Triangular Gauss | Sigrnaid |

wiorking capital

Current asset

Maney resources
Receivables \
Short-term liabilities

Revenue
“alue of assets = |ow degree of bankuptey
Average risk of bankruptcy
== High rizk. of bankmptoy
The name of the coefficient: = | ltimate risk of bankmptcy

Met profit

1 - autonomy ratio;

#2 - the ratio of:
Calculate |
23 - interim liquidity ratio:
G I

4 - absolute liquidity ratio: Result

5 - turnover of all aszets: I

#E - return on total equity:

Fig. 1. Interface of the implemented method of A.O. Nedosekin at program launch

Analysis of bankruptcy by the method A.O. Nedosekin provides software package of the
following functions:

- formation of linguistic variables that describe the degree of risk of bankruptcy;

- construction of the membership functions of terms of linguistic variables;

- input of clear values of input variables;

- classification of the partition of indicators into subsets based on preliminary expert
analysis;

- calculation by the algorithm of fuzzy logical deductive output of the values of output
variables.

Thus, a bankruptcy assessment method based on the use of the theory of fuzzy logic does
not require users to have knowledge of fuzzy methods and allows for analysis, hiding complex
calculations from users.

Testing of the program was carried out on the basis of the accounting statements of Rusagro
Group of Companies LLC (ROS AGRO PLC) for 2017. Data was taken from the site of this
company: https://www.rusagrogroup.ru/en/]

We show the calculations of the risk of company failure of the Rusagro Group of
Companies LLC by the method of E. Altman using the developed software package. To do this,
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it is necessary to enter into the program all the necessary initial data of the firm accounting
statements (figure 3).

Comprehensive financial analysiz of 5.0, Medozekin E. Altman Model I Model Taffler B. and G. Tizo I Liz model | Model Davydovoy-BelikovaI Model Saifullin-k.adyk.ov I

Working capital |52‘I 32000000 Azzessment of the prabability of bankmptey according to the five-factor model OF E. Altman:
Amount of aszets I1 57409585000 Z = 12790141 47024 3 TR 30 671445

Unallatted prafit IS47"58355EIDD ItZ < 1.81-the probability af bankruptey is from 80% to 100%.

) It2 =1.81-2.77-average probability of company collapse [from 35% to 50%).
Praofit before tax |5981 1000 IF2 = 2,77-2,99-the probability of barkuptey iz not high [from 15% ta 20%].

. IFZ » 2,99 - the situation at the enterprige iz stable, the rigk of ingolvancy within
Market walue of capital |1 71520000000

Carrying amount of liabilities |54582048000

Revenue I?SDE?BEDDDD

|3,‘I 9615614640025
Walue of assets |1 52572570000

Result

|The rigk. of bankruptoy iz extremely small

The name of the coefficiznt:

#1 - the amount of liquid net assets: ID,33'I BE727E370693
#2 - financial leverage of the company: ID,41‘I4031 8446397

%3 - efficiency of activity: 01,039099452561 9046
4 - the ratio of the caosts: 2.65174048452333

%5 - capital productivity: IU,5U2241 709761332

Fig. 3. Analysis of bankruptcy by Altman method
Having calculated the risk of bankruptcy of Rusagro Group of Companies LLC based on
the developed program, they obtained very positive results. The calculations obtained by the
program indicate an insignificant probability of a company failing.

Next, we will conduct a bank bankruptcy risk assessment using the R. Taffler and G. Tishou
model (Figure 4).

o Enterprise bankruptcy risk analysis = =
Comprehensive financial analyziz of 4.0, Nedosekinl E. &lkmanModel  Model Taffler B and G. Tiso | Lis model | Model Dav_l,ldovoy-BeIikoval Fdon 4 I L4
. Four-factor Taffler model:
Seles frzene [5e115770000 7= 0531 + 01F%2 + 0183 + 11624, where:
o 1 = Prafit fram zales / Shart-term lisbilities
Current liability I8883525000 +2 = Curment aszets / [Shart-temn obligation+Long-term obligated]
.3 = Long-term liabilities / total assets
Current aszet IEDS5E432DDD #4 =total assets / sales Revenue
Laong term liahilibies |4490935SDDD If £ iz greater than 0.3, the probability of bankruptcy iz low,
if 0.2<2<0.3, the probability of bankruptey is average,
Assets |1 57403385000 if the walue iz lezz than 0.2, the probability of bankruptcy is high.
Revenue I?SDE?BBDDDD
3.71292965537154
Result

ILow degree of bankmuptcy

The name of the coefficient:

#1 - degree of fulfilment of obligations: |5,558?3335382932

*2 - the state of warking capital: I‘I,1 3359052863893
#3 - measure of financial risk: 0.0563085308724221

*4 - ability of the company to settle its abilities: 0,502241709761932
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Fig. 4. Analysis of bankruptcy by the method of Taffler and Tishou
The developed program showed the result Z = 3.713, which confirms that Rusagro Group
of Companies LLC has a low probability of bankruptcy.
The financial condition of the Rusagro Group of Companies LLC can be considered stable.
Let us proceed to assessing the risk of bankruptcy of Rusagro Group of Companies LLC

using the Lis method (Figure 5).

i 4 Enterprise bankruptcy risk analysis = B
Comprehenzive financial analysiz of A0, Nedosekin] E. &ltman Model ] Model Taffler B, and G. Tizo  Lis model | Model Davydowvoy-Belik 4 | *
- 52132000000 Lis madet
‘working capital Z=0,063k1 + 0,092°K.2 + 0,087+.3 + 0,0077k4
Amount of azzets 157403385000 F1=working capital/dssets;
#2=[ain on dispozal it ssets;
Sales income 58115770000 s.3=Retained eamings/dssets;
= A=Equity / Debt capital.
Unallotted profit B4758385000
IF2<0,037 - the probability of bankruptecy iz high.
E quity capital 592551323000 IFZ>0,037 - the probability of bankruptcy is small
Borowed capital 7170752000
0.0912119845116034
Result

|the probability of bankruptey is small

The name of the coefficient:

1 - share of working capital in the asset: Im
#2 - the profitability of assets profit from the zale of; Im
#3 - return on assets on retained earnings: Im
4 - the coverage ratio of equity capital: 12,9068643003827

Fig. 5. Analysis of bankruptcy method Lis

When calculating the risk of bankruptcy by this method, it should be noted that X4 is high.
This coefficient shows how many times equity exceeds loan capital. The obtained value of this
indicator once again makes it possible to make sure of the solvency and credit worthiness of the
enterprise. The final result of the "Z-account™ indicates that the financial stability of the Rusagro
Group of Companies LLC is not in doubt.

Finally, we turn to assessing the risk of enterprise failure by the R.S. Saifullin and GG
Kadykova (Figure 6).
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Comprehengsive financial analysis of 4. 0. Medosekin ] E. Altrman Model ] Model Taffler R. and G. Tizo ] Liz model ] Model D avpdovoy-Beliko

Model R. 5. Saifullina and G. G. Kadykova:
Current liability 19772687000 Fi=2%1 40,1742+ 0.087% 340, 45954425, where:
#1 - [eguity-non-cument assets) ¢ curent assets;

E quity capital 26364473000 H2-curment aszets / cunent liabilities:
a-zales revenue / average annual asset value;
Won-cument assets 9645355300 HA-net profit / sales revenue;
#5-net profit / equity.

B03564 32000
Curent asset !f the value of the .f!nal indicatar F|<1. probability of bankruptey is high,
Bevems 79057260000 if B>1. the probability of bankruptcy is low.
Average anhual asset value 152972570000

Calzulate
17954806000
1.68554494453824

Result

Met profit

|The cormpary has a satisfactary financial condition

The name of the coefficient:

1 - factor of availabiliy of own working capital: 0,284122989678923
#2 - current liquidity ratio: 3.08286031125709

X3 - inventom asset burnover ratio; 01,)516809342193475
#4 - profitability of zales: 0,227109683030287

#B - return on eguity 0. EEBRERE26911137

Fig. 6. Analysis of bankruptcy by the method of R. S. Saifullin and G. G. Kadykova

The implemented method of Saifullin Kadykov showed the value of R> 1, namely R =
1.6859, which once again confirms that the financial condition of the Rusagro Group of
Companies LLC can be considered satisfactory.

After analyzing the risk of bankruptcy of Rusagro Group of Companies LLC using four
classical methods, it is worth noting that each model showed a result of an insignificant degree of
bankruptcy risk, which means that the enterprise is successfully operating and liable for its
obligations.

It should also be noted differences in the models themselves, which basically comes down
to the number of factors used, that is, the coefficients (baseline values).

Based on the results of the analysis of the bankruptcy of ROS AGRO PLC by classical
methods, it can be concluded that bankruptcy is not threatened by this enterprise in the near future,
and its financial condition is considered stable and stable.

Next, using the apparatus of the theory of fuzzy logic, we analyze the risk of bankruptcy
of Rusagro Group of Companies LLC by the method of complex financial analysis. The result of
calculating the risk of bankruptcy by the method of A. O. Nedosekin is shown in Figure 7.
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¥ 4 Enterprise bankruptcy risk analysis = =
Comprehensive financial analysis of 4.0. Medesekin | E. ltman Model | odel Taffler . and 6. Tiso | Lis model | Model DiavydovopBeikova | Model S aifulinKadyko |
E quity capital 92551923000 tembership function:
Balance currency 96608150000 Triangular ‘ Gauss ‘ Sigmoid ‘
Woarking capital 52192000000
Current azzet BO956422000
Money resources 4860335000
Receivables 3136315000 N
I
Short-term liabilties 8863525000
Revenue 7057860000
Value of assets 152972970000 mm= The risk of bankmuptcy iz insignificant (0 < G < 0.2)
. Low degree of bankmuptey [0.2 < G < 0.4)
Met prafit 2976165000 .
= Average risk of bankruptey (0.4 < G < 0.8)
The name of the coefficient; mm High risk of bankruptey (06 < G < 0.8)
#1 - autonomy ratio; 0,95801 3614793369 | |timate rizk. of bankruptoy [08 < G < 1]
#2 - the ratia of: 0,8562180936045954
Calculate
33 - inkerimn liguidity ratio: 0.90896E20496755
G (02171
74 - abzolute liquidity ratio: 0,54835237673433
Result
#B - tumover of all azsets: 0,516809342133475 |Low deqres of bankruptcy
B - return on tatal equity: 0,0134555221035536

The method proposed by A. O. Nedosekin is very different from the classical models, since
it is based on the theory of fuzzy logic. The theory of fuzzy logic is the most mathematically
adequate for solving the problem of enterprise risk assessment. The applying of fuzzy logic to
calculate the risk of bankruptcy makes it possible to use non-standardized indicators for evaluation
and to take into account the specifics of the financial and economic activities of the analyzed
company. The proposed methodology for the integrated assessment of the financial condition of
an enterprise, in fact, reproduces human thinking processes based on subjective judgments [9].

Based on the obtained results of the analysis performed using the method based on the
theory of fuzzy logic, it can also be concluded that the financial condition of Rusagro Group of
Companies LLC should be assessed as satisfactory.

Analysis of all data obtained indicates the presence of uniform conclusions. Evaluations of
the threat of bankruptcy of Rusagro Group of Companies LLC, carried out according to foreign
methods of E. Altman, R. Taffler and G. Tishou, Lisa, domestic methods: R. S. Saifullin and G.
G. Kadykov, and also according to the model proposed by A. O. Nedosekin, based on the use of
the theory of fuzzy logic, allow us to state that the enterprise has a stable financial condition and
a high level of solvency.

The use of the finished product has greatly simplified the computational process, even an
knowledgeable user can work in this program due to a fairly simple and simple interface.

Summing up, it can be noted that each enterprise can have its own level of acceptable risk,

in accordance with which the planning and analysis of the enterprise’s activity is carried out.
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Bankruptcy is a widespread problem faced by individual entrepreneurs and legal entities. A large
number of organizations each year are subject to bankruptcy in our country. In this regard, the
timely identification of adverse trends is of paramount importance. Diagnosis of the probability of
bankruptcy in the enterprise is a system of targeted financial analysis aimed at identifying possible
trends and negative consequences of the crisis development of enterprises.

Based on the analysis, it can be judged that Rusagro Group of Companies LLC has an

insignificant risk of bankruptcy, which indicates the financial stability and reliability of the bank.
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