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The article is devoted to the substantiation of the choice of financial indicators for
discriminant and neural network models for diagnosing the financial condition of innovative
active enterprises and determining the probability of their bankruptcy, as well as the
construction of these models based on a study of the financial condition of 36 enterprises.
The modern imperative of the successful development of the domestic economy is its
transition to the rails of innovative development. This process is impossible without
competent distribution of financial resources by business entities. In this regard, especially
important is the question regarding the development of new approaches and methods for
the assessment of readiness of enterprises for implementation of innovation activities due
to which investors or, indeed, the state itself will be able to determine the amount of
financial resources which is necessary for the development and implementation of new
technologies, products or services. It is shown the importance of researching the financial
condition of Ukrainian enterprises that are engaged in innovations, since their innovative
activity is almost entirely financed by own means. With the aid of Deductor analytical
platform, a discriminant model for assessing the financial situation and the probability of
bankruptcy for innovative enterprises was built. The neural network model, which together
with the analysis «if-then» gives an adequate forecast of the financial state of enterprises
engaged in innovation activity, was substantiated and built. Five financial ratios (X1, X2,
X3, X4 and X5) are selected and calculated for the analysis of the financial condition of 36
enterprises. For all the studied enterprises (both bankrupt and those against which bankruptcy
proceedings were not initiated), the satisfactory forecast was for 30 out of 36 enterprises
(83.33%), unsatisfactory for 2 enterprises (5.56%), in the gray zone there were 4 enterprises
(11.11%). It is shown that the built neural network model provides forecasts of the financial
condition of enterprises and the probability of their bankruptcy at a level significantly
higher than discriminant models. The neural network model takes into account the specifics
of domestic economic activity of enterprises, because it is built on the basis of financial
data of Ukrainian enterprises.
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Problem statement

The current conditions of the long-term
economic crisis, which affected almost all enterprises
in Ukraine, dictate their own rules regarding the
financial and economic activities of enterprises. Each

of them seeks, at least, to prevent the onset of
bankruptcy and, at most, to achieve a stable financial
condition. For a favorable development of enterprises,
their management must be able to adequately assess
the financial condition of business entities. The
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solution of this problem is possible by applying
modern methods and approaches, including
theoretical, expert, mathematical modeling, and
others. In particular, the use of modern analytical
platforms for analyzing the financial condition of
enterprises based on data mining is the key to more
informed decisions, which is relevant in modern
economic realities.

Analysis and research of publications

Numerous domestic and foreign researchers,
in particular, E. Altman, R. Taffler and G. Tishow,
K. Beerman, G. Davydova and A. Belikov, O.
Tereshchenko, O. Chernyak, A. Matviychuk [1], O.
Nedosekin [2] and other researchers are devoted to
the problem of attracting financial indicators for
models of assessing the financial condition of
enterprises and the probability of their bankruptcy,
as well as the construction of classical discriminant
models.

Many aspects of the problem of assessing the
probability of bankruptcy are currently debatable,
especially requires consideration of the issue of
improving the accuracy and adequacy of models to
assess the real financial condition of domestic
enterprises in conditions of economic uncertainty
and prolonged economic crisis.

The purpose of the article

The purpose of the work is to build a neural
network model for assessing the financial condition
of enterprises and the probability of their bankruptcy
based on the financial indicators of 36 domestic
enterprises selected for the study, and to verify its
adequacy.

Statement of the main material

The modern imperative of successful
development of the domestic economy is its transition
to the rails of innovative development. This process
is impossible without a rational distribution of
financial resources by business entities. In this regard,
it is particularly important to develop new approaches
and methods for assessing the readiness of enterprises
to carry out innovative activities, through which either
investors or the state itself will be able to determine
the amount of financial resources necessary for the
development and implementation of new
technologies, products or services.

The relevance of the study of the financial
condition of enterprises, including innovation-active
ones, in the Ukrainian reality is confirmed by the
fact that the share of own funds in the total amount
of innovation costs has been steadily growing in recent
years, that is, almost all the innovative activity of
Ukrainian enterprises has been at the expense of
their own funds.

In previous works, we conducted an economic
and statistical analysis of indicators of the financial
condition of well-off and bankrupt enterprises and

tested the validity of the hypothesis of equality of
their average values [4]. The study showed that the
average financial indicators of successful and bankrupt
enterprises are not statistically significant, which
prompted the search for better methods to determine
the financial condition of enterprises.

Further research was conducted in the direction
of selecting indicators [5] in order to attract the latest
in neural network models for analyzing the financial
condition and determining the probability of
bankruptcy of innovative enterprises [6].

The use of Kohonen maps for analyzing the
financial condition and determining the probability
of bankruptcy of innovative enterprises has allowed
us to establish that neural networks are a better tool
for diagnosing the financial condition of enterprises
[6]. In addition, we have proposed an algorithm for
serving and preliminary evaluation of data to
determine the financial condition of enterprises [3,
7].

Our research [8] later led to the construction
of a neural network model for diagnosing the financial
condition and probability of bankruptcy of domestic
innovative-active industrial enterprises, which shows
the prospects for using neural networks to determine
the probability of their bankruptcy.

For further construction and verification of the
neural network model based on five indicators of
the financial condition of enterprises, we used data
from [9], in which the following indicators are
proposed to characterize the financial condition of
enterprises:

X1 — shelf life of fixed assets;

X2 — quick liquidity ratio;

X3 — coefficient of financial autonomy;

X4 — asset turnover ratio;

X5 — profitability of operations.

According to the authors of this work, a system
of indicators describes the financial condition from
the point of view of all activities of the enterprise, so
it allows you to adequately assess it. Table 1 shows
data on the financial indicators of 36 enterprises
involved in the study as of 2018 [9].

In Table 1, enterprises with conditional numbers
2, 3, 5, 14, 20, 25, 29, 30, 31, 32, 34 and 35 are
enterprises against which bankruptcy proceedings
were initiated, the rest are 24 enterprises out of 36
enterprises-enterprises against which bankruptcy
proceedings were not opened (the financial condition
is satisfactory).

When grouping input parameters, it is important
that they are not related. Otherwise, if such
parameters are used for research, their impact on
the object’s state may be overestimated. It follows
that for each group of parameters, it is advisable,
first, to rank the input parameters by the degree of
their influence on the target parameter, and,
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Table 1
The value of financial indicators of enterprises involved in the study [9]
Business State of enterprises in relation to
reference Enterprises X1 X2 X3 X4 X5 bankruptcy (0 — nonbankrupt,
number 1 — bankrupt)

1 AVC 0.927 | 1.237 | 0.355 | 1.042 | 0.053 0
2 Agricole 0.982 | 0.328 | 0.226 | 0.061 |-1.624 1
3 AgroExport 0.901 | 0.496 | 0.018 | 1.228 | 0.004 1
4 Agromars 0.707 | 1.682 | 0.845 | 0.751 | 0.422 0
5 Agroton 0.547 | 0.833 | 0.671 | 0.904 | 0.316 1
6 Alef-Vinal 0.474 | 0.833 | 0.736 | 0.039 | —0.600 0
7 Wimm-Bill-Dann 0.539 | 0.227 |-0.014 | 2.702 | 0.002 0
8 Veres 0.649 | 0.805 [-0.202 | 1.319 [-0.148 0
9 Scherban Group 0.902 | 0.867 | 0.160 | 1.838 | 0.009 0
10 Dacor 0.175 | 5.516 | 0.945 | 0.004 [-45.992 0
11 Industrial dairy company | 0.563 | 0.679 | —0.648 | 0.172 | -3.659 0
12 Inter-Contact 0.780 | 1.419 | 0.245 | 0.032 | 0.025 0
13 Kernel 0.701 | 0.891 | 0.009 | 1.039 | 0.004 0
14 Kyivkhleb 0.569 | 0.909 | 0.327 | 4.002 | 0.009 1
15 Conti 0.641 | 0.372 | 0.356 | 0.717 | 0.272 0
16 Kraft 0.818 | 1.028 | 0.599 | 1.891 | 0.104 0
17 Lactalis 0.220 | 1.899 | 0.581 | 0.957 |-0.096 0
18 Mironovsky bread product| 0.729 | 2.080 | 0.425 | 0.554 | 0.101 0
19 Dairy Alliance 0.300 | 0.058 | 0.778 | 0.060 | 0.035 0
20 Mriya 0.513 | 0.899 | 0.788 | 0.846 | 0.106 1
21 Nestle 0.801 | 2.027 | 0.771 | 1.915 | 0.035 0
22 Olkom 0.780 | 0.863 | 0.540 | 2.577 | 0.056 0
23 Rise 0.886 | 0.838 | 0.040 | 0.377 | -0.151 0
24 Reimbursement 0.544 | 0.561 |—0.059 | 3.728 | —0.022 0
25 Rainford 0.619 | 1,403 | 0,367 | 0.929 |-0.042 1
26 Rosan-Agro 0.687 | 0,414 | 0,284 | 1.324 | 0.023 0
27 Roschen 0.853 | 0,113 | 0,489 | 0.194 | 0.172 0
28 Smart-holding 0.238 | 1,658 | 0,419 | 0.445 |-0.446 0
29 Union-Viktan 0.201 | 0918 |-0.252 | 5.076 | —0.012 1
30 Taco 0.621 | 0.752 |-0.339 | 1.067 | —0.621 1
31 Ukrproduct Group 0.724 | 0.082 | 0.751 | 0.000 |—1.829 1
32 Ukrros 0.472 | 1.110 | 0.705 | 0.001 |—6.038 1
33 Universal investment group| 0.626 | 0.462 | 0.274 | 1.143 | 0.008 0
34 Harvest 0.569 | 1.984 | 0.314 | 1.063 | 0.030 1
35 Bread Of Ukraine 0.282 | 0.470 | 0.525 | 0.035 |-2.719 1
36 Unimilk 0.824 | 4.767 | -0.131 | 4.147 | —0.050 0

secondly, to evaluate the mutual influence of input between them in accordance with the data in table 2.

parameters in one group. Table 2
To solve this problem, it is possible to use an Linguistic description of the strength of the connection
expert method, but if there is insufficient information, between input parameters based on the correlation
it is advisable to use correlation and regression coefficient
analysis, which allows you to identify statistically :
significant relationships between parameters. Nume_ﬂc value Ofthe Binding force a
Therefore, to determine the mutual influence of __correlation coefficient ry !
factors, we conducted a regression analysis. 0.0<]ry;|<0.2 very weak
To simplify the interpretation of the correlation 0.2<]r;]<0.3 weak
value, each value of the correlation coefficient is 0.3<r[<0.5 moderate
proposed to correspond to the corresponding 0.5<]r,/<0.7 average
linguistic value of the strength of the connection 0.7|r<1.0 strong
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The modulus of the correlation coefficient
indicates the degree of dependence between
indicators: the closer its value is to zero, the weaker
the linear relationship. Table 3 shows that all
coefficients of pairwise correlation between input
factors have a modulus value less than 0,4, except
for the correlation coefficient between factors X2
and X5. It follows that the linear relationship between
factors according to the data of correlation analysis
can be considered weak. This further indicates that
the selected indicators (financial coefficients X1, X2,
X3, X4 and X5) are selected correctly, and they can
be used for further research of the financial condition
of the enterprise and the probability of their
bankruptcy.

Table 3
Pairwise correlation coefficients between input variables
X1, X2, X3, X4 and X5

X X1 X2 X3 X4 X5
X1 X —0.183 1 -0.187 | 0.000 [ 0.374
X2 |-0.183 X 0.164 | 0.117 | —0.636
X3 [-0.187] 0.164 X —0.391 ] -0.270
X4 0.000 | 0.117 | -0.391 X 0.215
X5 0.374 |1 -0.636 | —0.270 [ 0.215 X

At the next stage of the research we built a
discriminant model for determining the financial
condition of enterprises and determining the
probability of their bankruptcy using the academic
version of the Deductor analytical platform of
BaseGroup Labs company [10].

This model is a five-factor model, where the
input factors are factors X1, X2, X3, X4 and X35,
and the initial value is the probability of bankruptcy
of FB (Financial Bankruptcy).

Visualization of the results of the Linear
regression node, which was used to build a linear
model of the dependence of the output factor FB
on the input factors X1, X2, X3, X4 and X5, is
shown in figure 1.

BeixoaHoe none: FB

ATpUEYT | Keoa ppuumeHt I
9.0 <KoHCTaHTa> 0,64742
9.0 X1 -0,32642
9.0 X2 -0,15181
9.0 X3 0,057882
9.0 X4 0,049398
9.0 X5 -0,0068196

Fig. 1. Visualization of the results of the Linear regression node

with respect to the construction of a linear model between the

initial factor FB and the input factors X1, X2, X3, X4 and X5)
obtained using Deductor analytical platform

Based on the results of calculations, a linear
discriminant model is constructed, which will have

the following form:

FB=0.64742—0.32642rX1—
0.15181rX2+0.057882rX3+0.049398rX4—
0.0068196rX5,

where FB is the indicator that characterizes the
probability of bankruptcy of the enterprise;

X1, X2, X3, X4 ta X5 — financial indicators
(coefficients) that are used to build the model (Table
1).

When calculating the FB indicator, we accept
the following: when the resulting value has a value
less than 0, then the probability of bankruptcy can
be described using the linguistic term «very small”,
and the financial condition of the enterprise as
«good”; when the value of the FB indicator is in the
range from 0 (inclusive) to 1 (inclusive), then the
probability of bankruptcy can be described using the
linguistic term «uncertain”, that is, the enterprise is
in the «gray» zone; the value of the FB indicator
equal to 1 means that the probability of bankruptcy
can be described by the linguistic term «very high”,
and the financial condition of the enterprise,
respectively, as “unsatisfactory”.

The next step was to build a neural network
[5r2r1] with 5 input neurons, one output neuron
and two hidden layers whose schema is shown in
Fig. 2. The neural network was built using with
Deductor analytical platform according to the
following parameters: activatin function is the sigmoid
function, the setting process of neural network
learning algorithm Resilient Propagation (RPROP),
a step of descent of 0.5, step of lifting is 1.2.

X1
X2
FB
X3 (Financial
Bancruptcy)
X4
X5

Fig. 2. A neural network Graph is proposed for building a
model for determining the probability of bankruptcy of
enterprises, obtained using Deductor analytical platform

A neural network that has been trained on the
basis of input data vectors of 36 enterprises under
study can be used to solve the problem of predicting
the probability of bankruptcy. For this purpose, the
“if-then « analysis is also used, the visualization of
the results of which in the operation of the Neural
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network node is shown in Fig. 3.

Mpad HelipoceTw X HTo-ecau X| OByyawmi HaGop X

Be [wsfs>»oF|es -

Mone ‘ 3HaueHue ‘
- b BxoaHuie
9.0 X1
9.0 X2
9.0 X3
9.0 X4
9.0 X5
= & BuixoaHeie
9.0 FB

0,927
1,237
0,355
1.042
0,053

1.21321032878555E-11

Fig. 3. Visualization of the results of the “if-then» analysis in
in the operation of the Neural network node of the Deductor
analytical platform for an enterprise with the conditional
number 1

Fig. 3 shows the results of the “if-then « analysis
for the first vector of the source data (for an enterprise
with the conditional number 1) — line 1 (table 1).
For it, the forecast value of the probability of
bankruptcy FB=1.21r10-!"" is obtained, that is, it is
actually zero. The company with the conditional
number “1” is not the one before which the
bankruptcy procedure was initiated, so when building
the model, the FB value for it was assumed to be
zero a priori. Thus, in our opinion, the value of the
probability of bankruptcy FB = 1.21410-!"!, obtained
using a built neural network with parameters [5r2r1],
within the framework of the proposed model, is
acceptable.

The results of calculating the probability of
bankruptcy in the above-mentioned enterprise and
other enterprises of the study group of 36 enterprises
are presented in Fig. 4 and Fig. 5.

Fig. 4 shows the predicted values of the
probability of bankruptcy 24 companies studied,
against which no bankruptcy proceedings (financially
stable companies), where the X-axis presents the
conditional numbers of financially stable enterprises,
and on the ordinate axis — probability of approach
of bankruptcy. As you can see from Fig. 4, almost
all enterprises in this group have a probability of
bankruptcy that does not exceed 0.125. Only for

Forecasted value of the probability of bankruptcy
for enterprises that are not subject to bankruptcy proceediing

0,999

1,000
0,900
0,800
0,700
0,600
0,500
0,400
0,300
0,200
0,100
0,000

0,000
N 0,124
,039

| 0,001
0,000

I 0,667

0,000
0,000
0,000

| 0,001
0,125
1 0,022
| 0,001
0,000

.|

~  m 0,124
oo M 0,125
|

T
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-
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Fig. 4. Forecast values of the probability of bankruptcy of the
studied enterprises against which bankruptcy proceedings were
not initiated (for financially stable enterprises)
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companies with conditional numbers 6 and 15, the
probability of bankruptcy was 0.999 and 0.667,
respectively. Thus, for 22 enterprises out of 24, that
is, for 91.67% of this group of enterprises, the forecast
of the probability of bankruptcy is satisfactory. An
enterprise with the conditional number 15, in our
opinion, can be considered one that has a problematic
financial condition, it is located in a conditional
«gray» zone, that is, for this enterprise, the initiative
to initiate bankruptcy proceedings requires additional
justification.

Figure 5 shows the forecasted values of the
probability of bankruptcy of 12 bankrupt enterprises
(enterprises with conditional numbers 20, 25, 29,
31, 32, 34 and 35, their numbers are represented on
the abscissus axis). Among them, 7 companies out
of 12 forecast bankruptcy probability values exceed
0.800, meaning their bankruptcy forecast is
satisfactory. For another enterprise-an enterprise with
the conditional number 14 — the probability of
bankruptcy values are close to the group of failed
enterprises.

Enterprises with the nominal numbers 2, 3 and
5 are located in the conditional «gray» zone. For
them, the forecasted probability of bankruptcy was
0.663, 0.663 and 0.668, respectively, but the
probability of bankruptcy of bankrupt enterprises is
close to the values.

For an enterprise with conditional numbers 30,
the forecast for its detection as a bankrupt turned
out to be unsatisfactory (zero forecasted probability
of bankruptcy when the enterprise was actually
identified as a bankrupt). Thus, for 8 enterprises out
of 12, that is, for 66.67% of enterprises, the forecast
of the probability of bankruptcy is satisfactory. For
one enterprise, i.e. for 8.33% of the total number of
bankrupt enterprises, the forecast was unsatisfactory.

For all the studied enterprises (both bankrupt
and those against which bankruptcy proceedings were
not initiated), the satisfactory forecast was for 30
out of 36 enterprises (83.33%), unsatisfactory for 2
enterprises (5.56%), in the gray zone there were 4

1,000
1,000
1,000
1,000
0,976

0,942
0,934

1,000

,766

0,800

0,66.
0,66.
0,66:

Forecasted value
of the probability
of bankruptcy
for enterprises
that are subject
to bankruptcy
proceedings

0,600

0,400

0,200

0,000

0,000

2 3 5 14 20 25 29 30 31 32 34 35

Fig. 5. Forecasted values of the probability of bankruptcy of
the studied enterprises against which bankruptcy proceedings
were initiated
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enterprises (11.11%).

Thus, a neural network model is constructed
that provides forecasts of the financial condition of
enterprises and the probability of their bankruptcy
at a level significantly higher than the discriminant
models, the characteristics of which are given in [4].
In addition, the neural network model takes into
account the specifics of domestic economic activity
of enterprises, because it is built on the basis of
financial data of Ukrainian enterprises.

Conclusions

The readiness of enterprises to implement
innovations depends to a large extent on their
financial condition. In recent years, in Ukraine, the
financing of innovative activity of enterprises is carried
out at the expense of their own funds. Adequate
estimates of the financial condition of enterprises in
conditions of economic uncertainty are given by using
modern tools for decision support — Deductor
analytical platform. Based on the financial statements
of 36 domestic enterprises, a discriminant and neural
network model for assessing the financial condition
and probability of bankruptcy of enterprises was
constructed using Deductor analytical platform. It
was found that the accuracy of predicting bankruptcy
based on the built neural network model significantly
exceeds the discriminant models, in addition, it takes
into account the features of the financial condition
of domestic enterprises.

Further research by the authors will be aimed
at improving models for assessing the financial
condition of enterprises and the probability of their
bankruptcy, obtained using modern tools for
modeling economic processes-fuzzy logic and neural
networks in the direction of increasing their accuracy.
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MOBYJIOBA HEMPOMEPEXEBOI MOJIEJII
JIATHOCTUKU IMOBIPHOCTI HACTAHHA
BAHKPYTCTBA IHHOBAIIIMHO-AKTUBHUX
MIJIIPUEMCTB I ITEPEBIPKA If ATEKBATHOCTI

Jlyonuyoxuii B.1., M’awun B.I., 3ubaiiao C.M.,
Mupownuuenxo O.B.

Cmammro npucesueHo o0rpyHmyeanuo eubopy @iHaHcoeux
NOKA3HUKI6 0451 OUCKPUMIHAHMHUX | Helipomepediceaux modenell diaz-
HOCMUKU (DIHAHC08020 CIMAHY IHHOBAUIUIHO AKMUBHUX NIONPUEMCIE
i 8usHaueHHs UMOGIpHOCMI IX baHKpymcmea, a makoxc nobyoosi
yux modeneil Ha OCHO8I docaiddceHHs ¢hinancosoeo cmaHy 36
nionpuemems. Cyuacnum imnepamueom YcniuiHo2o po3eUmky
GIMYU3HAHOI eKOHOMIKU € ii nepexio Ha peliKu iHHOBAUILIHO20 PO3-
eumky. Lleit npoyec Hemoxcausutl 6e3 epamomuoeo po3nooiny inau-
cosux pecypcie eocnooaprorouumu cyb’ekmamu. Y 36’93y 3 yum
0C00AUB0 AKMYANbHUM € NUMAHHS W000 PO3poOKU HOBUX niOX00i6 i
Memodie OuiHKu comosHocmi nionpuemcme 00 30iliCHeHHs. IHHO8A-
yiunoi disabHocmi, 3a605KU AKUM IHeecmopu abo, no cymi, cama
depoicasa 3mModcyms uUsHauumu obcsae Qinancogux pecypcie, He-
00XIOHUX 0151 pO3POOKU | 8NPOBAOICEHHS HOBUX MEXHOA02Il, Npo-
dykmie abo nocaye. Ilokazarno eaxcaugicms docrioxncenus: Qinanco-
68020 CMAHY YKPAIHCOKUX RIONPpUEMCME, W0 3aLMArOmMbCsl iHHO8a-
yismu, OCKiAbKU ix iHHOAUilIHa QisAbHICMb NPAKMUYHO NOBHICIIO
dinancyemocs 3a paxyHoK 6AACHUX KOWMIg. 3a 00NoM02010 aHani-
muyroi naamgopmu Deductor 6y10 nobydosaro duckpuminanmmy
MOO0enb OYiHIBAHHS (DIHAHCO8020 CMAHOBULA MA IMOGIPDHOCMI HA-
CMaHHA banKpymemea IHHo8ayiuHo-akmuenux nionpuemcms. O6-
TPYHMOBAHO | NOOYO0BAHO Heupomepedicegy Modenb, KA PA3oM 3
AHANIB0M <AKW0-MO0i» 0ae adeK8amHuuil nPoeHo3 iHaAHC08020 CMAHY
nionpuemcme, wio 30ilcHOI0OMb iHHOBaYIUHY disabHicmb. i ana-
Ai3y ghinancosoeo cmawny 36 nionpuemcme obpaHo i po3paxoeaHo
n’amo pinancosux koegiyicumie (X1, X2, X3, X4 i X5). /s ecix
docaidxcysanux nionpuemcme (kK bankpymise, mak i mux, npomu
AKUX He 0y10 nopyuieHo npouyedypy O6aHKpymcmea) 3a008inbHuil
npoenos susiguecs os 30 3 36 nionpuememe (83,33%), nezadosine-
Hum das 2 nionpuememe (5,56%), é cipiii 30ui eusigunocs 4 nionpu-
emcmea (11,11%). Taxum uunom, no6ydosana Hetupomepesicesa mMo-
deab Haoae NPoeHo3U iHaAHC08020 CMAHY NIONPUEMCME Ma IMOsIp-
HOcmi HacMaHHA iX OAHKPYMCmMea Ha pieHi, 3HAYHO UUOMY, HINC
duckpuminanmui moodeni. Hetipomepescesa modeavb epaxogye cne-
yughixy eHympiwHvoi eKkoHoMiuHOI disabHOCmI nionpuemcms, oc-
Kinbku nobydosana Ha OCHOGI (DIHAHCOBUX OAHUX YKPATHCLKUX
nionpuemcms.

KawuoBi caoBa: ¢hiHaHCOBMIA CTaH IMiIANPUEMCTB,
iMOBipHicTb HacTaHHsS OaHKPYTCTBAa, HEHPOHHI Mepexi,
HeWpoOMepeXeBUil aJrOpUTM, AUCKPUMiHAHTHA MOIEJb,
aHaniTnyHa 1iargopma Deductor.

MOCTPOEHUE HEMPOCETEBOM MOJIEJI
JUATHOCTUKU BEPOATHOCTU HACTYILUIEHUA
BAHKPOTCTBA NTHHOBAIIMOHHO-AKTUBHBIX
OPEINPUATHI U TIPOBEPKA EE ATEKBATHOCTH

Jlyonuyruic B.U., Mauun B.I., 3vt6aiizo C.H.,
Mupownuuenxo A.B.

Cmambs nocesiyena 000CHO8AHUIO 8b1O0OPA UHAHCOBbIX NO-
Kasamenetl 01 OUCKPUMUHAHMHBIX U Helpocemesbix Modenell Ou-
A2HOCMUKY (PUHAHCOB020 COCMOSIHUSL UHHOBAUUOHHO AKMUBHBIX NPeo-
npusmuil u onpeoeneHus 6epoSMHOCMU UX OAHKpomcemea, a mak-
Jce NOCMPOeHUI0 IMUxX mooeinell Ha 0CHO8e UCCAe008AHUS (PUHANCO-
6020 cocmosinusi 36 npeonpusmuil. CospemeHHbIM UMNEPAMU8oOM
YCHEWH020 pa3eumusi Ome4ecmeeHHolu IKOHOMUKU SA6ASeMCs ee
nepexoo Ha peabcbl UHHOBAUUOHHOR0 Pa3eumus. Jmom npoyecc He-
803MOJICEH Oe3 ePAMOMH020 pacnpedeseHus (PUHAHCOBbIX Pecypcos
Xxossiicmeyrowumu cybsexmamu. B smoti cés3u ocobenro akmyansb-
HbLM A8A5eMCsl 60NPOC 0 pa3padomie HO8bIX N00X0008 U Memodos
OUEHKU 20MOBHOCMU NPEONPUAMULL K OCYUW,eCMBACHUI0 UHHOBAUU -
OHHOU desimenvHOCMU, 01a200aps KOMOPbLIM UHBECMOPbL UAU, NO
cymu, camo 20cyoapcmeo cmozym onpedeiums 00sem (huHaHco8bIx
pecypcos, HeobXoo0uMblx 045 pa3pabomKu U @HedpeHUs: HOBbIX mex-
Honoeuil, npodykmos uau yeaye. llokasana eaxcrnocms uccredoga-
HUSL (PUHAHCOB020 COCMOSAHUS YKPAUHCKUX NPeOnpusmuil, 3aHuma-
HOuUXCA UHHOBAUUAMU, NOCKOAbKY UX UHHOBAUUOHHAS 0esimenbHOCb
npaKkmuuecku NOAHOCMbIO UHAHCUPYeMCs 34 cHem COOCMBEHHbIX
cpedcme. C nomoupio anasumuyeckou naamgopmur Deductor 6s1a
nocmpoena OUCKPUMUHAHMHAS MOOeAb OUEHKU YPUHAHCOBO20 NOAO-
JICeHUS U 8EPOSAMHOCMU OAHKPOMCMBA UHHOBAUUOHHBIX NPEOnpUs-
muti. ObocHosana u nocmpoena Helupocemesas Mooeab, KOmopas
eMecme ¢ aHAAU30M <«eCAU-mo» O0aem adeKeamHblil NPoeHO3 Gu-
HAHC08020 COCMOANUS NPEONPUAMULL, OCYUECMEAAIOUUX UHHO8A-
YyuonHyIo dessmenvrocmes. Jlis anasusa puHancosoeo cocmosHus 36
npednpusmuil evl6paHsbl U paccHUMAansl NAMb PUHAHCOBBIX KO-
uyuenmos (X1, X2, X3, X4 u X5). s ecex uccaedyembix nped-
npusmuil (Kak 6aHKpomoe, max u mex, NpoOmMue Komopuix He 0b.10
6030y21c0eH0 npoyedypy 6aHKpomcemea) y0061emeopumenbHulil npo-
2H03 oKkasancs das 30 uz 36 npeonpusmuii (83,33%), neydoenem-
sopumenvHoim 05 2 npeonpusmuii (5,56%), é cepoii 30ne okasa-
aocy 4 npeonpusmus (11,11%). Taxum ob6pasom, nocmpoenHas
Hellpocemesas Modeab npedocmasasiem nPOcHO3bl PUHAHCOB020 CO-
CMOAHUS NPeOnpUAMULL U 6epOSMHOCMU HACMYNACHUS UX OGHK-
POMCMBA HA YPOBHe, 3HAUUMENbHO Dojee BbICOKOM, HeM OUCKPUMU -
Hanmuble modeau. Hetipocemesas modensv yuumoieaem cneyuguxy
GHYMPEHHell IKOHOMUHECKOU 0essmeAbHOCIU NPeOnPUsSMUiL, NOCKOAb-
Ky HOCMPOeHA HA 0CHO8e PUHAHCOBLIX OAHHbIX YKPAUHCKUX npeo-
npusmui.

KimoueBbie cjioBa: (priHaHCOBOE COCTOSIHUE MPEATIPUSITU,
BEpPOSITHOCTh HACTYIUICHHWS OAHKPOTCTBA, HEMPOHHBIE CETH,
HepoCceTeBOM aJropuT™M, OUCKPUMUHAHTHAsI MOJEIb,
aHanutrdeckas miardopma Deductor.
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The article is devoted to the substantiation of the choice of
financial indicators for discriminant and neural network models for
diagnosing the financial condition of innovative active enterprises
and determining the probability of their bankruptcy, as well as the
construction of these models based on a study of the financial condition
of 36 enterprises. The modern imperative of the successful development
of the domestic economy is its transition to the rails of innovative
development. This process is impossible without competent distribution
of financial resources by business entities. In this regard, especially
important is the question regarding the development of new approaches
and methods for the assessment of readiness of enterprises for
implementation of innovation activities due to which investors or,
indeed, the state itself will be able to determine the amount of financial
resources which is necessary for the development and implementation
of new technologies, products or services. It is shown the importance
of researching the financial condition of Ukrainian enterprises that
are engaged in innovations, since their innovative activity is almost
entirely financed by own means. With the aid of Deductor analytical
platform, a discriminant model for assessing the financial situation
and the probability of bankruptcy for innovative enterprises was built.
The neural network model, which together with the analysis «if-
then» gives an adequate forecast of the financial state of enterprises
engaged in innovation activity, was substantiated and built. Five
financial ratios (X1, X2, X3, X4 and X5) are selected and calculated
for the analysis of the financial condition of 36 enterprises. For all
the studied enterprises (both bankrupt and those against which
bankruptcy proceedings were not initiated), the satisfactory forecast
was for 30 out of 36 enterprises (83.33%), unmsatisfactory for 2
enterprises (5.56%), in the gray zone there were 4 enterprises
(11.11%). It is shown that the built neural network model provides
forecasts of the financial condition of enterprises and the probability
of their bankruptcy at a level significantly higher than discriminant
models. The neural network model takes into account the specifics of
domestic economic activity of enterprises, because it is built on the
basis of financial data of Ukrainian enterprises.

Keywords: financial condition of enterprises, probability
of bankruptcy, neural networks, neural network algorithm, dis-
criminant model, Deductor analytical platform.
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