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MODELS OF FINANCIAL CRISIS PREVENTION AT

ENTERPRISES OF HOUSING AND COMMUNAL SERVICES

Methodical approach to the assessment, analysis and prevention of financial crisis at the
enterprises of housing and communal services is proposed in the article. Adaptive models of
forecasting the financial indicators, models of classification of financial situations and neuro-
fuzzy models of crisis class identification are developed. Forecasted class of crisis of the
enterprises of housing and communal services is determined considering the risk of changes in
tariff policy.
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Problem statement. In modern transformational economy Ukrainian

enterprises including housing and community services (housing and utilities) are
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functioning under risk and uncertainty. Presence of outdated management and
absence of new information technologies lead to crisis situations at the enterprises,
especially in their financial activity. Lack of appropriate crisis leveling methods may
cause great financial costs and, ultimately, leads to bankruptcy.

According to the Moratorium on bankruptcy of housing and utilities enterprises
which carry out function of meeting immediate people’s needs (the water supply,
drainage, heat and gas supply) and have more than 50% of state ownership share
cannot be liquidated. That’s why bankruptcy of housing and utilities has a number of
unique features. That requires implementation of new approaches to crisis
management among which the most promising is preventive management. Applying
the preventive approach and the complexity of the related problems cause the
necessity of use of modern economic and mathematical tools for solving them, for
support and substantiation of management decisions aimed at preventing crises in the
financial and economic activities.

Literature Review. Analysis of the relevant literature showed that the problem
of crisis assessment has been considered by many scientists. To date, developed
economic and mathematical methods are successfully used for specific tasks of
enterprises crisis assessment. The researches of such domestic scientists should be
noted as M.Y. Adamiv, 2013; T.S. Klebanova, 2012; L.S. Guryanova, 2012; A.V.
Matviychuk, 2013; I.G. Lukyanenko, 2004; R.O. Rudenskyi, 2009; O.M. Trydid,
2014. Moreover, it is important to mention such foreign scientists which raised the
problem as R.J. Taffler, 1982; J. Minussi, 2003; J.A. Ohlson, 1980; A.A. Peresetskysi,
2007; W.H. Beaver, 1966; S.M. Berneti, 2011. However, it should be noted that most
of the works devoted to the assessment of the crisis at enterprise are aimed at
assessing the onset of bankruptcy, which is the final stage of the crisis at enterprise,
while they have not reflected the preventive aspect of such assessment which should
be carried out at the stage of potential or latent crisis. For the enterprises of housing
and communal services, due to the Moratorium on bankruptcy, development of the
tools of preventive financial control is of particular importance. All of this causes the

topicality of the proposed research.
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Unsolved parts of the problem. Applying the preventive approach and the
complexity of the related problems cause the necessity of use of modern economic
and mathematical tools for solving them, for support and substantiation of
management decisions aimed at preventing crises in the financial and economic
activities at housing and utilities enterprises.

Key results. Nowadays Ukrainian housing and utilities are characterized by
volatile trends (T.S. Klebanova, Rudachenko O.0.), which subsequently could lead to
the crisis in financial condition. This is due to a large depreciation of networks, of
fixed assets, to a lack of funding from the state, to unprofitableness, high staff
turnover, to rising costs of raw materials, shortage of own current assets, to a lack of
advanced methods of management of housing and utilities enterprises etc. It should
be noted that dramatic rise of housing and utility charges (particularly water and heat
supply) at a constant minimum wage leads to social tension in individual regions and
in the country as a whole. Regarding this, in the most of housing and utilities
enterprises accounts receivable increase and accumulate primarily.

The proposed methodical approach to crisis assessment at housing and utilities
is based on the principles of efficiency and preventive management. It allows
determining the crisis class of analyzed and forecast period at the enterprises. The
main stages of this approach are: selection of diagnostic indicators which characterize
the financial situation of housing and utilities; determination of the current financial
crisis class; determination of the forecast financial crisis class.

General interconnection scheme of such research objectives as assessment,
analysis and prevention of crisis class at housing and utilities is presented on
Figure 1.

The first stage is to determine groups of indicators which characterize housing
and utilities financial situation. The results of the stage realization allow revealing
crisis situation at enterprises. The first stage implementation provides the
development of such research objectives as: forming the initial list of financial
indicators, determining of representants in groups of financial indicators, forming the

final list of the financial indicators.
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Stage 1. Selection of diagnostic indicators which characterize the financial situation
of housing and uilities

1.1. Forming the initial 1.2. Determination of 1.3. Forming the
list of financial indicators representants in financial final list of the financial
indicator groups indicators

Stage 2. Determination of the financial crisis class at housing and utilities.

2.1. Determining of 2.2. Classification of the 2.3. Quality evaluation
the threats based on »| financial situation based on > of classification based on
SWOT-analysis cluster analysis statistical criteria

Stage 3. Determination of the forecast financial crisis class at housing and utilities.

3.1. Forecasting of 3.2. Determining the current 3.3. Determining of
diagnostic indicators on a class of financial crisis on a forecasted class of
base of adaptive models base of neuro-fuzzy models > financial crisis on a base
of neuro-fuzzy models

Figure 1. General interconnection scheme of assessment, analysis and
prevention of crisis class at housing and utilities,
authors’ own construction

The matter of the second stage is to determine the financial crisis class at
housing and utilities. The main objectives of this stage are determination of the
threats, classification of financial situation based on cluster analysis, quality
evaluation of classification.

The third and the last stage contains the forecasting of diagnostic indicators
which characterize housing and utilities financial situation that make it possible to
prevent possible change of crisis class in the short terms.

The implementation of the proposed methodical approach largely depends on
the quality of the first stage realization. One of the stage components is selection of
diagnostic indicators that allows assessing financial situation in current and forecast

periods. Analysis of scientific publications showed the substantial difference of
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opinions as for indicator groups and for number of indicators in each group
(Klebanova T.S., Bondar O.M., Mozenkov O.V., 2003; Blank I.0O., 2003;
Ponomarenko V. S., Klebanova T. S., Kyzym M. O., 2013; Moroz O. V., Shvarts I.
V., 2006; V. Pliuta, 1980; Soshnykova L. A., Tamashevych V. N., 1999).

The Guidelines for Identify Signs of Insolvency approved by the Ministry of
Economy of Ukraine propose to analyze financial situation of the enterprises in terms
of the five groups which contain 13 indicators. To reduce the number of indicators on
the base of «the gravity center» method the representant indicators of each group
were selected. These indicators are used for diagnosis and prevention of enterprises
financial crisis. Among the diagnostic indicators are the quick ratio; financial
independence ratio; proportion of funds in production; asset turnover ratio; ROE
(return on equity).

SWOT-analysis based on selected diagnostic indicators allowed determining the
list of the threats of financial crises for housing and utilities. It has been proved that
increase in accounts receivable is one of the strongest threats arising from
the population inability to pay the charges for public utility services (Rudachenko O.O.,
2014; Klebanova T. S., Rudachenko O.0., 2015).

The result of analysis indicates that over 95% share of housing and utilities
infrastructure is occupied by the two largest sub-sector: 1) water supply and sewage
networks; 2) heat-power engineering. That is caused by high demand for these services
and high energy capacity. So, the main stages of implementation of the proposed
methodological approach was tested out at these enterprises.

The classification of financial situation of «Novovodolazke pidpryiemstvo
teplovykh merezh» (Heating Networks Enterprise in Nova Vodolaha) was realized on a
base of cluster analysis, particularly of Ward’s method. The enterprise provides services
of district heating for Kharkiv region consumers. The results of classification are

illustrated on Figure 2.
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Figure 2. Tree diagram for Ward’s method classification,

authors’ own

construction based on implementation of Statsoft Statistica 6

The analysis of the results shows that the first cluster contains the crisis

financial situations, the second cluster contains unstable financial situations, and the

third cluster contains stable financial situations. The following Table 1 describes the

interpretation of the classes.

Table 1. The interpretation of the classes of financial crisis,

authors’ own development

Cluster | Interpretation Description
number of the class

1 Crisis Enterprises of this class have low liquidity, financial stability and
financial profitability. Representant indicators defining liquidity and financial
situation independence were lower than standard in most cases. That indicates poor

financial solvency and unsatisfactory financial stability of cluster
enterprises.

The most problematic aspects of the third-class enterprises are significant
receivables and payables leading to the losses in most cases.

2 Unstable Enterprises of this class don’t have high liquidity, financial stability,
financial profitability and business activity. That indicates the low quality of the
situation enterprises financial management

3 Stable Enterprises of this class have a slight increase in representant indicators of
financial each group: property rates; liquidity; financial stability; business activity;
situation profitability.

For proving the hypothesis of the three clusters, obtained by Ward’s method,

the clustering was held on a base of K-means method.

The following

Figure 3 illustrates plot of diagnostic indicators means for each

cluster obtained by the K-means method. The diagnostic indicators means indicate a

considerable difference between classes. That confirms again the high quality of the
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resulting classification. A similar clustering of financial situations at several other

housing and utilities also confirms obtaining three classes of crisis financial situations.

Plot of Means for Each Cluster
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Figure 3. Plot of diagnostic indicators means for each cluster,
authors’ own construction based on implementation of Statsoft Statistica 6

One of the proposed approach objectives is forecasting of diagnostic indicators
on a base of trend and adaptive models. However, the results of forecasting trend-
models has an error far more than 10%. That confirms the irrationality of
implementation of these models. Therefore, the adaptive models were used for further
research. Minimum of mean absolute percentage error (m.a.p.e) was used as a criteria
of  optimality for adaptation  parameter selection in  forecasting
(Rudachenko O.0., 2014).

The results of the research helped to define the model with the smallest
percentage error for each diagnostic indicator of financial activity of the
enterprises (Table 2).

Table 2. Selection of forecasting adaptive models for diagnostic indicators
of financial activity of the enterprises, authors’ own calculation

Indicator | Model | M.a.p.e.

«Novovodolazke pidpryiemstvo teplovykh merezh»
(Heating Networks Enterprise in Nova Vodolaha)

The quick ratio Fading trend 4,233%
Proportion of funds in production Fading trend 6,998%
Asset turnover ratio Exponential trend 7,043%
ROE Fading trend 6,201%
Financial independence ratio Fading trend 6,600%




Table 2. Selection of forecasting adaptive models for diagnostic indicators

of financial activity of the enterprises, authors’ own calculation

«Novovodolazke vodoprovidno-kanalizatsiine pidpryiemstvo»
(Water and Sewage Enterprise in Nova Vodolaha)

The quick ratio Fading trend 8,542%
Proportion of funds in production Fading trend 7,755%
Asset turnover ratio Fading trend 7,599%
ROE Fading trend 8,015%
Financial independence ratio Fading trend 7,699%

The financial crisis class of current and forecast period was determined on a
base of modern neuro-fuzzy models, which are the generalization of classical set
theory and classical formal logic (Leonenkov O. V., 2005; Matviychuk A.V., 2013;
Tsmots O. 1., Tsymbal Tu. V., Tsmots I. H., 2012; Shtovba S. D., 2007). The structure
of neuro-fuzzy network corresponds to the main blocks of fuzzy system. The main
difference between neural network and other techniques is that neural models can be
built on the base of proposed information. That is the reason of widespread
implementation of neural network in developing of unformalized objectives with hard
algorithmization. Input indicators of neuro-fuzzy model are five diagnostic indicators,
and output indicator is characteristic which determine the financial crisis
class (Table 3).

Table 3. Range of financial crisis class values, authors’ development

Cluster Range of values Class interpretation
number
1 0-1 Crisis financial situation
2 1-2 Unstable financial situation
3 2-3 Stable financial situation

The structure of fuzzy neural network which is based on 2012-2014 statistics of
«Novovodolazke pidpryiemstvo teplovykh merezh» (Heating Networks Enterprise in
Nova Vodolaha) is illustrated on Figure 4. Verification of neuro-fuzzy models based
on mean absolute percentage error showed an excellent quality of crisis classes

recognition. The residual was about 0,068%.
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Figure 4. The structure of fuzzy neural network, authors’ own construction
based on implementation of Statsoft Statistica Neural Networks

Determining of the current financial crisis class on a base of fuzzy neural
network led to the following conclusions: from the first quarter of 2012 to the second
quarter of 2013 the financial condition of «Novovodolazke pidpryiemstvo teplovykh
merezh» ( Heating Networks Enterprise in Nova Vodolaha) was identified as being in
stable financial situation, in 2014 it became worse.

The proposed model basis was approbated on several housing and utilities of
Kharkiv region. The results of determining the financial crisis at these enterprises are
demonstrated in Table 4.

Table 4. Financial crisis classes at housing and utilities of Kharkiv region,
authors’ own calculation based on enterprises financial reporting and neuro-fuzzy
model implementation

Name of Enterprise | Proportion | The quick Financial Asset ROE Crisis
of funds in ratio independence | turnover class
production ratio ratio

2012

KP 0,070 1,335 0,586 0,558 -0,156 | 2,1452

«Kharkivvodokanal

» (Kharkiv Water

Utility)

KP «Kharkivski 0,031 0,633 0,024 0,071 -0,535 | 1,9586

teplovi merezhi»

(Kharkiv Heating

Networks)

SKP 0,284 0,804 0,912 0,273 0,027 2,0521

"Kharkivzelenbud"

KP «Zhovtneve 0,398 0,493 0,620 2,250 0,104 0,8852

tramvaine depo»

(Tram Depot in

Zhovtneve)



http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/enterprises
http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/financial+reporting
http://www.lingvo.ua/ru/Translate/en-ru/fuzzy%20analysis
http://www.lingvo.ua/ru/Translate/en-ru/fuzzy%20analysis

Table 4. Financial crisis classes at housing and utilities of Kharkiv region,
authors’ own calculation based on enterprises financial reporting and neuro-fuzzy
model implementation

2013

KP 0,069 1,149 0,533 0,558 -0,189 | 2,1120
«Kharkivvodokanal
» (Kharkiv Water
Utility)

KP «Kharkivski 0,024 0,449 0,135 0,710 -0,453 | 1,9002
teplovi merezhi»
(Kharkiv Heating
Networks)

SKP 0,399 0,598 0,919 0,217 0,040 1,9450
"Kharkivzelenbud"

KP «Zhovtneve 0,012 1,006 0,136 1,457 0,091 0,9131
tramvaine depo»
(Tram Depot in
Zhovtneve)

2014

KP 0,035 0,586 0,272 0,285 -0,096 | 2,0245
«Kharkivvodokanal
» (Kharkiv Water
Utility)

KP «Kharkivski 0,025 0,092 0,028 0,441 -0,305 | 1,8745
teplovi merezhi»
(Kharkiv Heating
Networks)

SKP 0,282 0,498 0,949 0,148 0,035 2,1634
"Kharkivzelenbud"

KP «Zhovtneve 0,010 0,953 0,078 0,316 0,071 0,8836
tramvaine depo»
(Tram Depot in
Zhovtneve)

According to Table 4 Kharkiv housing and utilities financial conditions are
classified as unstable.

The following Table 5 presents determining of the forecast financial crisis class
on a base of diagnostic indicators of enterprises financial activity at housing and

utilities in city-like settlement Nova Vodolaha.
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Table 5. Determining of the forecast financial crisis class of Kharkiv region
housing and utilities, authors’ own calculation based on enterprises financial
reporting and neuro-fuzzy model implementation

Period The quick Proportion of | Asset turnover ROE Financial Crisis
ratio funds in ratio independence | class
production ratio

«Novovodolazke pidpryiemstvo teplovykh merezh»
(Heating Networks Enterprise in Nova Vodolaha)

June 0,841 0,040 5,059 - 0,466 0,761 1,061
2015

«Novovodolazke vodoprovidno-kanalizatsiine pidpryiemstvo»
(Water and Sewage Enterprise in Nova Vodolaha)

June 0,247 0,131 0,803 - 0,015 0,173 2,995
2015

Forecasted financial situation of «Novovodolazke pidpryiemstvo teplovykh
merezhy» (Heating Networks Enterprise in Nova Vodolaha) showed a possible
changing into crisis class because in this period the output value is 1,061. The
forecasting results indicate that management should implement anti-crisis measures.

Threats determination is one of the important objectives of the proposed
methodological approach (see Figure 1) for housing and utilities. Based on the
analysis it has been determined that receivables growth is one of the strongest threats
for housing and utilities. Receivables accumulation demonstrates the population
inability to pay the charges for public utility services.

The complex of models assessing the impact of the receivables growth on the
financial crisis formation was developed. Diagnostic indicators of housing and
utilities financial activity, the enterprises receivables and the income of the same
region population were forecasted to determine the increasing of enterprises
receivables. The results were used for forecasting the financial crisis class on a base
of neuro-fuzzy models.

The complex of models was tested out at «Novovodolazke vodoprovidno-
kanalizatsiine pidpryiemstvo» (Water and Sewage Enterprise in Nova Vodolaha).

The results of determined forecasted financial crisis class are presented in Table 6.
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Table 6. Determining of the forecast financial crisis class considering the risk of
changing of tariff policy, authors’ own calculation based on enterprises financial

reporting and neuro-fuzzy model implementation

Period The quick Proportion of | Asset turnover ROE Financial Crisis
ratio funds in ratio independence | class

production ratio
June 2015 0,006 0,49 0,45 -0,002 0,068 2

The Table 6 shows the forecast indicators have been deteriorated in a result of
housing and communal service charges growing. That caused to deterioration of the
financial crises class.

So, increased government tariffs for the population lead to a number of
negative trends related to the insolvency of the population. Particularly that leads to
increasing and accumulation of receivable and payable accounts, to deterioration of
profitability and other financial indicators and eventually to enterprises losses
that turn into deterioration of the financial crises class.

Conclusions. Consequently, implementation of crises assessment models
enables to develop the following objectives. First of all, the reduced system of
diagnostic indicators which was used for operative assessment of enterprises crisis
was developed. Secondly, the classification of financial crisis at housing and utilities
was formed that make it possible to track the trend of industry development. Thirdly,
the enterprises financial crises assessment depending on the dominant threats of
current and forecast periods was conducted. The assessment allows preventing the
financial crisis emergence and timely developing the preventive measures to

minimize losses of housing and utilities.

References:

Aoamie M. €., Kyzvmin O. €. MeToj NEpCHEKTUBHOI JIarHOCTUKUA CIA0KUX
CUTHAJIIB TMOTCHIIMHUX SBHI 3a BUJIAMH JISJIBHOCTI mignpueMcTBa // bi3Hec
Indopm. —2013. — Ne 2. — C. 69-74.

bankpyTcTBO 1 caHaiis MIANPUEMCTBA: TEOPiss 1 MPaKTUKA KPU30BOTO
yopasiinus / T. C. Knebanosa, O. M. boundap, O. B. Mosenkos 1a 1. / 3a pea. O. B.

Mo3senkoBa. — X. : BJl «IHXKEK», 2003. — 272 c.


http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/enterprises
http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/financial+reporting
http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/financial+reporting
http://www.lingvo.ua/ru/Translate/en-ru/fuzzy%20analysis
http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/turn+into
http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/The+emergence

bnank U. A. Yupasnenue ¢uHaHCOBOUM crabunuzanued npeanpustus.— K. :
Huxa-IlenTtp, Onbra, 2003. — 496 c.

Jleonenxos A. B. Heuetkoe monenupoBanue B cpeae MATLAB u fuzzyTECH
— CII6. : BXB-IIetepoOypr, 2005. — 736 c.

JIyk anenxo 1.I'. CucTeMHE MOJENIOBAHHS NMOKA3HMKIB OFO/KETHOI CUCTEMHU
VYkpainu: npunnunu ta iHCTpymMeHTH — K.: BJl «KueBo-MorunsHcbka akajuemisny,
2004. — 541 c.

Mamsitiuyx  A. B. HeuiTki, HellpoMepekeBl Ta TUCKPUMIHAHTHI MO
JIarHOCTYBaHHS  MOJXJIMBOCTI  OaHKpyTcTBa  mignmpuemctB  // Heipo-HewiTki
TEXHOJIOT1i MOJIeTIOBaHHA B eKoHOMIIl. — 2013. — Ne 2. — C. 71-118.

MeroauuHi pekoMeHAalii 100 BHUSBICHHS O3HAK HEIJIATOCIPOMOKHOCTI
MIJIPUEMCTBA Ta O3HAK /1l 3 MPUXOBYBaHHSA OAHKPYTCTBA, (PIKTUBHOTO OAHKPYTCTBA
Yy JOBeJACHHSA 10 OaHKpyTcTBa / 3aTBepmkeHo Hakazom MiHicTepcTBa €KOHOMIKH

Vkpainu Ne 1361 Big 26.10.2010. [Enextponnuii pecypc] — Pexum goctymy:

http://www.me.gov.ua/Documents /Download?1d=e5d463{1-7153-4314-a8d8-
4dc1908bf8e2.
MopgenupoBanue  COIHMATbHO-SKOHOMHYECKHX  CHCTEM:  TEOpus U

npaktuka: Monorpadus / Ilon pea. B.C. Ilonomapenxo, T.C. Knebanosou, H.A.
Kuszuma. — X.: ®JIM Anexcannpoa K.M.; UJ1 «THX3K», 2012.

Knebanosa T.C., Pyoauenxo O.O. Mogeni aHanizy KpU30BHX CHUTYyallill Ha
MIJIPUEMCTBAX KUTJIOBO-KOMYHaNIbHOTO TocnojapctBa // IlpuknagHble acmneKkThbl
MOJEIUPOBAHUS COLIMAIBHO-3KOHOMUYECKHUX cucTeM: MoHorpadus / [loa. pea. JOKT.
skoH. Hayk. ipod. B.C. Ilonomapenko, A10KT. 3koH. HayK. ipod. T.C. KnebanoBoit. —
bepasuck: U3narens Tkauyk A.B. 2015. - 512 c.

Moposz O. B., lllsapy I B. IacturyuioHajqibHi OCOOJMBOCTI MPEBEHTHUBHOTO
AHTUKPU30BOTO YMHPABIIHHS MIAIPUEMCTBOM : MOHOTp. — Binnuus : YHIBEPCYM-
Bigawnmg, 2006. — 137 c.

Pyoauenxo O.0. OuiHka CXWIBHOCTI MIJNPUEMCTB >KUTIOBO-KOMYHAIBHOTO
rocrnojilapcTBa J0 OaHKPYTCTBAa 3a JOMOMOTOI HEHPO-HEUITKUX TEeXHOoJorid //

Bicauk Yepkacbkoro yHiBepcutety. Cepisi: Ekonomiuni Hayku. Ne37 (330)2014. —



UYepkacu, 2014. — C.96-101.

Ilntoma B.  CpaBHUTEIbHBIA MHOTOMEPHBIM aHAIN3 B S3KOHOMUYECKHX
UCCJEeNOBaHUAX: MeTonbl TAaKCOHOMHUM U (AKTOPHOTO aHalIM3a : MOHOTID.
/ B. Ilmtota ; mep. cmon. B. B. MBanoBa; nayud. pea. B. M. XKyxosckoil. — M. :
Cratuctuka, 1980. — 151 c.

Knebanosa T.C., Pyoauenxo O.O. llporHozyBaHHs MOKa3HUKIB (hIHAHCOBOL
JUSTBHOCTI MIANPUEMCTBA KUTIOBO-KOMYHAJIBHOIO TOCHOJAPCTBA 3a JOMOMOTOIO
agantuBHUX Mojenei // buznec Muadopm, 2015.— Nel — C.143-148.

Pyoenckuii P. A. AHTHCUIIAaTUBHOE YNPABICHUE CIIOKHBIMH 3KOHOMHYECKUMU
CUCTEMaMU: MOJIENIU, METO/Ibl, HHCTPYMEHTHI : MOoHOTp. / P. A. Pynenckuii ; [Hay4H.
pen. mpod. [O.TI. JIsicenko]. — [Honenk : HKro-Bocrok, 2009.—- 257c.-—
(PKuznecnnocoOHbIE CUCTEMBI B 9KOHOMUKE = JKUTTE€3AaTHI CUCTEMHU B €KOHOMIII1).

Lmoyw O. 1., Humban IO. B., [{moys 1. I CucTtemMu paHHBOTO IOIEPEIKCHHS
JUIsl  TANPUEMCTB 3 BUKOPUCTAHHSIM HeWpoMepexeBuX 3aco0iB  //  AKTyalbH1
npoosemu ekoHoMiku. — 2012. — Ne 10 (136). — C. 283-291.

IlImosba C. /. TlpoekTupoBaHue HeueTKUx cuctem cpeactBamu MATLAB :
[Hay4. u3a.] — M. : I'opsuas nunug-Tenexom, 2007. — 288 c.

Beaver W.H. (1966) Financial Rations and Predictions of Failure // Empirical
Research in Accounting Selected Studies, Supplement to Journal of Accounting
Research, p. 13-35.

Berneti S. M. (2011) Design of Fuzzy Subtractive Clustering Model using
Particle Swarm Optimization for the Permeability Prediction of the Reservoir //
International Journal of Computer Applications, Vol. 29 (Ne 11), P. 33 — 37.

Brumnik R., Klebanov, T., Guryanova L., Kavun S§., Trydid O. (2014).
Simulation of Territorial Development Based on Fiscal Policy Tools, Mathematical
Problems in Engineering, vol. 2014, Article ID 843976, 14 pages, 2014.
do1:10.1155/2014/843976 ; Available from:
http://www.hindawi.com/journals/mpe/2014/843976/

Daradkeh Y., Guryanova L., Kavun S., Klebanova T. (2012). Forecasting the

Cyclical Dynamics of the Development Territories: Conceptual Approaches, Models,


http://www.hindawi.com/journals/mpe/2014/843976/

Experiments // European Journal of Scientific Research, Vol. 74, No. 1, PP. 5-20.

Taffler R. J. (1982) Forecasting Company Failure in the UK Using
Discriminant Analysis and Financial Ratio Data. Journal of the Royal Statistical
Society. Series A (General). Vol. 145, No. 3, pp. 342-358.

Minussi J (2003) Soopramanien DGR and Worthington DJ, Statistical
modelling to predict corporate default for Brazilian companies in the context of Basel
IT using a new set of financial ratios. — Lancaster University Management : School
Working Paper, 232 p.

Ohlson, JA. (1980) Financial Ratios and the Probabilistic Prediction of
Bankruptcy, Journal of Accounting Research, 1980, vol. 18, no. 1. p. 55-68



	The financial crisis class of current and forecast period was determined on a base of modern neuro-fuzzy models, which are the generalization of classical set theory and classical formal logic (Leonenkov O. V., 2005; Matviychuk A.V., 2013; Tsmots O. I., Tsymbal Iu. V., Tsmots I. H., 2012; Shtovba S. D., 2007). The structure of neuro-fuzzy  network  corresponds to the main blocks of fuzzy system. The main difference between neural network and other techniques is that neural models can be built on the base of proposed information. That is the reason of widespread implementation of neural network in developing of unformalized objectives with hard algorithmization. Input indicators of neuro-fuzzy model are five diagnostic indicators, and output indicator is characteristic which determine the financial crisis class (Table 3).
	The financial crisis class of current and forecast period was determined on a base of modern neuro-fuzzy models, which are the generalization of classical set theory and classical formal logic (Leonenkov O. V., 2005; Matviychuk A.V., 2013; Tsmots O. I., Tsymbal Iu. V., Tsmots I. H., 2012; Shtovba S. D., 2007). The structure of neuro-fuzzy  network  corresponds to the main blocks of fuzzy system. The main difference between neural network and other techniques is that neural models can be built on the base of proposed information. That is the reason of widespread implementation of neural network in developing of unformalized objectives with hard algorithmization. Input indicators of neuro-fuzzy model are five diagnostic indicators, and output indicator is characteristic which determine the financial crisis class (Table 3).
	The financial crisis class of current and forecast period was determined on a base of modern neuro-fuzzy models, which are the generalization of classical set theory and classical formal logic (Leonenkov O. V., 2005; Matviychuk A.V., 2013; Tsmots O. I., Tsymbal Iu. V., Tsmots I. H., 2012; Shtovba S. D., 2007). The structure of neuro-fuzzy  network  corresponds to the main blocks of fuzzy system. The main difference between neural network and other techniques is that neural models can be built on the base of proposed information. That is the reason of widespread implementation of neural network in developing of unformalized objectives with hard algorithmization. Input indicators of neuro-fuzzy model are five diagnostic indicators, and output indicator is characteristic which determine the financial crisis class (Table 3).



