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Abstract: This article deals with the design procedure of bankruptcy risk of an info-com-
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tion with nonlinear edges is also applied in this research.
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I. Introduction I. BBeaeHue
When developing new projects and offer- Pa3BepTbiBasd HOBble NPOEKTbI U Npeanaras
ing new services to clients and info-com- K/IMeHTaM HOBble yCnyru, KOMnaHuUsaM UH-

(HOKOMMYHUKALMOHHOIO CEeKTOpa >XU3HEH-
HO HeobX0AMMO MOCTOSIHHO OTCNIEeXMBaTb
CTeneHb 3KOHOMWYECKON 3(PPEKTUBHOCTHU
CBOEN [esATeNIbHOCTU, KOHTPOMMPYS PUCK

municational sector companies it is of vital
importance to monitor the degree of eco-
nomic efficiency of the activity, controlling

of info-communicational companies has its HMe WHMOOKOMMYHUKALMOHHbBIX KOMMaHWUM
own specific characteristics that should be MMeeT cBou creymduryeckme oCobeHHoCTH,
taken into account when monitoring them. KOTOPbIE HYXHO Yy4uTbIBATb Mpn OCYyLUECT-

) _ BJIEHMM MOHUTOPUHTIA.
In the involved design procedure of bank-

ruptcy risk assessment the company is de-
scribed by a set of traditional and specific

B npeanaraeMolri MeTOAMKE OLEHKU pu-
cka 6aHKpOTCTBa KOMMAHWsS OMNMUCbIBAETCS
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indicators. Boundary values are set for
each indicator. Moreover, indistinct transi-
tion from one level to another described
by the given procedure for membership
functions modeling from one level to an-
other, appears in connection with the ex-
pert’s uncertainty arising in the course of
the level indicator classification.

II1. Presentation

The assessment risk bankruptcy model
is given in the form of the algorithm, the
main stages of which are shown in Figure
1. The following notifications are used in
the given algorithm: SP - linguistic vari-
able (23) «enterprise state» (SP [1] - in-
distinct subset (2) of «marginal trouble»
states; SP [2] - indistinct subset of «trou-
ble» states; SP [3] - indistinct subset of
«ordinary quality» states; SP [4] - an in-
distinct subset of «relative well-being»
states; SP [5] - indis-tinct subset of «mar-
ginal well-being» states); RB - linguistic
variable «bankruptcy risk» (RB [1] - an
indistinct subset of «marginal bankruptcy
risk» (3); RB [2] - the indistinct subset
of «the extent of bank-ruptcy risk is high
»; RB [3] - the indistinct subset of «the
extent of bankruptcy risk is medium»; RB
[4] - the indistinct subset of « the extent
bankruptcy risk is low »; RB [5] - the in-
distinct subset of « bankruptcy risk is neg-
ligible »), FPSP - membership function of
linguistic variable, SP, UP - membership
function of «index level» (UP [1] - subset
of “extremely low index level X»; UP [2]
- sub-set of «low index level X»; UP [3] -
subset of «medium index level X»; UP [4]
- subset of «high index level X»; UP [5] -
subset of «extremely high index level X»),
FPUP - membership function of linguistic
variable UP, Zexp - expert assessment val-
ues, KV - coefficient of relevance, xn - in-
dex value (where n — index number), ZKP
- complex index value.

COBOKYMHOCTbIO TpaAVLUMOHHbBIX M cheL-
ndbunyecknx nokasartenen. [Ona Kaxaoro
nokasaTens yCTaHOBNEHbl FPaHNYHble 3Ha-
yeHusa. lMpu 3TOM He4yeTKUI nepexon OT
OAHOro YpPOBHS K APYroMy, OMWCaHHbIN C
NMOMOLLbIO MpPeasioXXeHHON npoueaypbl No-
CTpoeHnsa MYHKUMN NPUHAANEXHOCTU, OT
OAHOro ypoBHS1 K APYroMy, NOSBNSAETCS B
CBSI3M C HeyBepeHHOCTblo 3KCnepTta, BO3-
HMKaKLWeEN B Xo4e KNacCUpukaunm ypoBHs
nokasaTens.

I1I. U3no)xeHune

Mogaenb oueHKkM pucka 6aHKpOTCTBa npea-
CTaBneHa B BWAE alirOpUTMa, OCHOBHbIE
3Tanbl KOTOPOro OTo6pa)keHbl Ha PUCYH-
ke 1. B JaHHOM anroputMe MCNoJb3YHTCS
cnepywuwme obosHaueHusa: SP — nuHrem-
cTuyeckass nepemeHHas (23) «cocTosiHue
npeanpuatusa» (SP[1] - HeueTkoe noa-
MHOXeCTBO (2) COCTOSHWM <«NpeaesibHo-
ro Hebnarononyums»; SP[2] - HeueTKoe
NOAMHOXECTBO COCTOSIHMM «Hebnarono-
nyums»; SP[3] — HeyeTKoe NOAMHOXECTBO
COCTOSIHMMA «cpepHero kadectBa»; SP[4]
- HeyeTKoe TMMOAMHOXECTBO COCTOSIHUMN
«OTHOCUTenbHOro 6narononyuusa»; SP[5]
— HeyeTKoe TMOAMHOXECTBO COCTOSHUMN
«npegenbHoro 6narononyuusa»); RB -
JIMHIBUCTMYECKas nepeMeHHas «puck 6aH-
kpotctBa» (1) (RB[1] — HeueTkOe NOAMHO-
XKEeCTBO «npeaenbHblii pUcKk 6aHKpPOTCTBA»;
RB[2] - He4yeTKOe MNOAMHOXECTBO «CTe-
neHb pucka 6aHKpoTCTBa BbicOoKas»; RB[3]
- HeyeTKoe MOAMHOXECTBO «CTerneHb pu-
cka baHkpoTcTBa cpegHsis»; RB[4] — He-
yeTkoe MNOAMHOXECTBO <«HM3Kas CTerneHb
pucka 6aHkpoTcTBa»; RB[5] - HeueTkoe
NOAMHOXECTBO «pUCK BaHKpPOTCTBA HE3Ha-
untenen»), FPSP - dyHKuMa npuHagnex-
HOCTWU JIMHIBUCTUYECKON nepeMeHHon SP,
UP — dyHKUMSA NpUHAANEXHOCTU «YPOBEHb
nokasatens» (UP[1] - nNOAMHOXeCTBO
«O4YeHb HMU3KWUI YPOBEHb MOK a3aTtens X»;
UP[2] - NOAMHOXeCTBO «HU3KWUWA YPOBEHb
nokasatena X»; UP[3] - noAMHOXeCTBO
«CpeaHuin ypoBeHb NokasaTtens X»; UP[4]
— MOAMHOXECTBO «BbICOKM YPOBEHb NOKa-
3atens X»; UP[5] - noAMHOXeCTBO «QU€eHb
BbICOKWIA ypOBeHb Mnokasatens X»), FPUP
- (dYHKUMS NPpUHAANEXHOCTU NIMHIBUCTU-
yeckon nepemMeHHon UP, Zexp — 3Ha4deHus
3KCMNEPTHbIX OUeHOK, KV - koadhduumeHTt
BaXXHOCTU, XN — 3Ha4YeHuMs nokasartens (rae
n - HoMmep nokasatens), ZKP — 3Ha4yeHue
KOMMIEKCHOro rnokasaTesns.
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1. Creation of the linguistic SP variable
“Enterprise condition”

v

2. Creation of the linguistic RB variable
«Degree of risk of bankruptcy»

v

3. Definition of function of accessory {FPSP}
indistinct subsets

v

4. Comparison of function of accessory
and indistinct number B

v

5. Biunique comparison of linguistic
variables
SP “Enterprise condition” and
RB “Degree of risk of bankruptcy”

6. Recognition of the current financial state of
the enterprise
(the general irrespective of the period)

v

6’. Conclusion to the screen

— — ———Stage I. Linguistic variables and indistinct subsets- — — — — -

7. Formation of system of indicators
(check on correctness of input)

v

8. Creation of the linguistic UP variable
“Indicator level”

v

9. Comparison of system of indicators to
levels

v

10. Definition of function of accessory of
FPyp of indistinct subsets of UP

v

11. General classification of values of
indicators
(irrespective of the period)

— Stage II. Formation of system of indicators — |

12. An assessment of significance of
indicators for a complex assessment

¥ 12a. Input of estimates of Zexp

12b. Determination of weightiness

12c. Assessment of significance KV

12d. Ranging of significance

12e. Determination of the
importance according to Fishburne

13. Assessment of the current level of
indicators

v

14. Recognition of level of indicators on
the basis of a set of qualifiers
(transition from x, values to a set { A })

v

15. Creation of an indicator by V

v

16. Calculation of complex value of an
indicator (ZKP)

16a. Transition from indistinct
number to the valid look

16b. ZKP calculation for every
period

17. Recognition of current state

v

18. a) Comparison of the periods
18. b) Assessment of risk of bankruptcy

— ———-Stage III. Complex assessment of a financial condition—— ——

Figure 1. The integrated cell chart of the bankruptcy risk assessment algorithm
Puc.1. YkpynHeHHas 6/10K-CXeMa anropmMtMa oLeHKN pucka 6aHKpoTCTBa

The creation of the bankruptcy risk as-
sessment model is aided by the informa-
tion support based on an advanced tech-
nique, including collecting and processing
the expert information, the cell chart be-
ing presented in Figure 2.

MocTpoeHne Moaenn oueHkn pucka 6aH-
KpoTcTBa obecneumBaeTtcs MHDOPMALMOH-
HOM NoAAep>XKOW, OCHOBaHHOW Ha ycoBep-
LUEHCTBOBAHHOW MeToAMKe, BKJIHOYatoLWen
B cebsa cbop u 06paboTky 3sKCNEpTHOWM
nHdopmaumm, 610K-CcxeMa KOTOpPOM mnpea-
CTaB/leHa Ha pUCyHkKe 2.
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The filled questionnaires
«Assessment of professional
qualities of experts»

1. Choice of experts,
their assessment
competence

2. Formation of
expert group

3. Development ]
procedures of expert poll J

Questionnaire filling
«Assessment of the professional
qualities of experts»

Establishment of the "reference"
expert

Definition of factor of
competence of experts

Questionnaire drawing up
No. 1 «Assessment of the
intergroup importance of
Questionnaire drawing up
No. 2 «Assessment of the intra

Y Choice of experts . o
3 group importance of indicators»
z Forms of questionnaires 1,2,3 Preparation of the questionnaire
5 Ne 3, "Characteristics
£ indicators”
£
2
A The filled questionnaires Significance
- land 2 indicators
4. Carrying out 5. Processing 4
& expert poll expert estimates
&
: J
=
£ -
= The filled e . .
& questionnaire Definition of dc_gr_cc of
3 coherence of opinions of
experts
Importance assessment
indicators
Definition principle Parameters
distribution parameters distributions
( . A . .
6. Detection of the law 7. Assessment of parameters of 8. Creation of function of
o | Distributions of the received law of distribution accessory
the received data
N\ J
o
)
s
% Values
E] ( R A indicators
) 9. Calculation of values
- indicators
Analytical formula
10. Definition of an indicator - S
AN J level and degree of estimated
confidence

11. Definition of bankruptcy
risk;
forecast for future period

Fig. 2. Methods. "Bankruptcy risk assessment”
Puc.2. Metoanka “OueHka pucka baHkpoTtcTea”

Block 8 « Membership function construc-
tion» is of particular interest. Let’s con-
sider the operation of this block in detail.

In many practical works the trapezoid
membership function with linear inclined
edges is used when constructing the mem-
bership function. This fact could be proved
by uniform spacing of indexes offered by
experts. Such a situation isn’t always re-
alistic that's why the membership function
with linear inclined edges is used in this
work.

The left edge of membership function will
be built as (1), right — as (1a):

Ocobblt nHTepec npeacrtasnsetr 610k 8
«[ocTopoeHne GYHKUMM NPUHAANEXHO-
cTu». PaccMoTpuM nogpobHee paboTy aTO-
ro 6noka.

Bo MHoOrmx npaktmyeckmx paboTax npu
NOCTPOEHUM YHKLUMN NPUHAANEXHOCTU
ncnonb3yetca TpaneumesBmaHas OyHKUMS
NPUHAANEXHOCTU C JIMHEWHBbIMU HAKJ/IOH-
HbIMW pebpaMu, YTO MOXHO, NO-BUANMOMY,
06BbACHUTL paBHOMEPHbLIM PacrosioXeHNEM
3HAYEeHUI NnokasaTenen, npeanoXeHHbIX
akcnepTamu. Takaa cuTyaumss He Bceraa
ajlekBaTHa peasibHOCTM, MO3TOMy B pabo-
Te npeansiaraeTcs MCrnosb3oBaTb QYHKUUIO
NPUHAANEXHOCTU C HENMMMHENHBIMU HAKJTOH-
HbIMW pebpamu.

JleBoe pebpo yHKUMM MNPUHAATIEXHOCTHU
6ynem ctpoutb B BMae (1), npaBoe - B
Buae (la):
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H res (x) = J.(ﬁi(l‘)dt, xelk;,_,k;]

ki

kiz1

Mapas ()= [ GOt ¥ €lki ki ]
X

where ?;(f) - function assessment ap-
proximating density of relative frequen-
cies of experts’ opinions in relation to the
transition border from level i-1 to level i;

¢i+1(f) - function assessment approxi-
mating density of relative frequencies of
experts’ opinions in relation to the transi-
tion border from level i to level i+1.

It is possible to receive recognition rules
of index level (for levels «extremely low»
with an interval [kn-2; kn-1] and «low»
- [kn-1; kn]) on the basis of the received
membership function.

For other levels ("medium”, “high”, “ex-
tremely high”) the rules are built in the
same way. The graphic display of mem-
bership function with nonlinear edges is
presented in Figure 3.

(1)

(2)

roe ¢i(t) - oueHka (QyHKUMK, annpok-
CUMMpYIOLLEN MJIOTHOCTb OTHOCUTENbHbIX
YacCTOT MHEHWIA 3KCMepToB OTHOCUTESbHO
rpaHuLbl nepexoaa OT YpoBHS i-1 A0 ypoB-

HS i) @i (0) - oueHka dyHKUMK, annpoK-
CUMUPYIOLLEN MNIOTHOCTb OTHOCUTENbHbIX
4acTOT MHEHWIA 3KCMEPTOB OTHOCUTENbHO
rpaHuLbl NepexoAa OT YPOBHS i 40 YPOBHS
i+1.

Ha ocHoBe nonydyeHHOM @YyHKUUM Mpu-
HaA/IEXXHOCTU MOXHO MOAYy4YUTb NpaBuna
pacrno3HaBaHMs YpOBHS MnokasaTens (ans
YPOBHEN «0OYEHb HU3KUIM» C MHTEpPBASIOM
[kn-2; kn-1] v «HuU3knn» — [kn-1,; kn]J).

Ona Apyrux ypoBHen («cpefHuin», «BblCO-
KUN>», «O4YE€Hb BbICOKMI») NpaBuia CTPOST-
CS @aHanorn4yHbiM cnocobom. Ha pucyHke 3
npeacraB/eHo rpaduyeckoe otTobpaxeHue
GYHKUMN NPUHAANEXHOCTU C HESIMHENHbI-
MUK pebpamu.

| I
g R ‘
O | | \
e
o | |
g | \
Y | |
T | |
+ 0,5
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=}
i | |
1]
o | |
™ | \
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il
g 0 | | >
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ke Value of indicator

Figure 3. Graphic display of membership function with nonlinear edges.
Puc.3. Npadunueckoe otobpaxkeHne GyHKLUNUN NPUHAANEXKHOCTU C HENNUHENHbIMK pebpamu
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III1. Conclusion

One of the basic characteristics and advan-
Thus, the offered technique of bankruptcy
risk assessment includes: the way of ex-
pert assessment formalization, assess-
ment of interval borders of index values,
procedure of membership function crea-
tion, allows considering specific features

III. 3aknouyeHume

Takum o6pas3oM, npegnaraemass MeToau-
Ka OueHKW pucka 6aHKpoOTCTBa, BKOYaeT
B cebsa: cnocob cdhopmanmsaumm skcneprt-
HbIX OLLEHOK, OLIEHKY IFpaHuL, MHTEepBasioB
3Ha4YeHUN nokKasaTenemn, npoueaypy no-
CTpoeHNa PYHKUMN NPUHAANEXHOCTH, MOo-
3BOMISIET y4yecTb crneuynduky MHGPOKOMMY-

of the info-communicational company.

HMKALMOHHOM KOMMAHUM.
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