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nnMr4 6nnapHoro eut6opa, a uMeHHo logit-
MOAenblo.

florucrnqecKan perpeccHr vnv norllr-
perpeccvtn (logit model) - 3ro crarucrt4qecKafi Mo-

Aenb, ncnonb3yeMaF Antl npeAcKa3aHhe Bepof,THo-
crn Bo3Ht4KHoBeHrtl hHTepecyloqero co6utrnn c
noMolr1bro norncrnqecxofi Qynrqnu [3].

norncrn'{ecKy}o perpecchto orHoctlr K MoAe-
nnu 6rnapHoro eur6oPa.

,Qnn ruoAennpoBaHntl BeponTHocrl4 Ahxoro-
unqecroft 3aBt4ct4Mofi neperuennoil nog6mparcr
cneLlhanbHyto MoHoroHHo Bo3pacratou{yto Qyttx-
r-lt4}o, KoTopatl Moxer npuHt4Marb 3HaqeHnfi TOnbKo
o r 0 A o 1 .

B ra.{ecree cneLlnanunoi SynKllt4t4 B MoAe-
nnx 6raxapHoro eut6opa o6utvno ncnonb3yrcT norh-
crnqecKyto Synrqraro ra Synxquto craHAaprHoro
HOpManbHoro pacnpeAeneHrn. _' 

MoAenta 6ranapHoro eut6opa Ha ocHoBe no-
rucrt4qecKolr $ynxqnn Ha3blBaPTcF norncrnqecKot4
perpeccile h nnn nornr-MoAenbto.

C nonloqun norhcrl4qecxofr perpeccur npo--
rHo3t4pyercf, BepoFTHocrb oTKnilKa AnF 3aBncnMoh
nepeMeHHofi or BKnPqeHHblx B MoAenb He3aBncu-
Mbtx nepeMeHHblx. Ha ocHoee nporHo3Hblx 3HaL{e-
Hrafi aeponrHocrt4 MoxHo npon3Becru xnaccutSura-
lit4lo Bcex na6nrcgenuh aa ABe rpynnut. Orgenunutn't
aHanu3oM npr nocTpoeHhn MoAenn norncThL{ecKot4
perpeccnil tBntlercfl aHanx3 ROG-xpueutx
(Receiver Operator Characteristic)' ROC-aHanns
no3Bofleer eut6paru onrilManbHoe 3HaqeHHe nopo-
roBoro 3HaqeHhF BeponTHocrt4 AnF rnaccu$ura-
qrara. ROC-KpilBaF - KphBaF, Koropaf, hcnonb3yercn
AflF npe,qcraBneHntl pe3ynbraroa 6raHapnoil xnac-
Crasrariaqran h oqeHxra eQ6errhBHocrt4 xnaccu$u-
KaLll4t4.

B nprarnaAHoM crarhcrt4qecKoM aHanu3e no-

rncrrqecKafl perpeccuc ncnoflb3yercF trfln pe[!e-

HHF .qByX 3aAaq: MoAennpoBaHuF B3aUMOCBA3V Vi

xnaccu$u Ka L{u t4 xa6nrc4enu il.
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Anuoraqran. B pa6ome 6una nocmpoeHa togit-modena eepoflmHocmu 6auxpomcmea npednpunmuil

flpuuopcxoeo Kpan. Eauutrc deadq;mu deucmeynuiuix npednpunmuu u deenmuadtlaimu npednpunmuil - 6au-

Kpomoe 6anu npie,oic'maeseHbt Teppum_opuanbHbrM'opeaHoM,'Qedepanuuoil cnyx1H eocydapcmeeHHoil cma-

mucmuKu no flpuuopcKoMy Kpap.'-ftpednpuflmufl He KnaccuQutlupoeanucb no ompacnnu. flocmpoeHHafl Mo-

denu sensemcfl KaLtecmeeHHo[t, o LteM eoeopum uusxuil noKa3amenb Y ypoeHn u ydoenemeopumenbuatit pe-

3ynbmam aHanu3a ocmamKoe-

Abstract. Article describes the development of the Lo_git mo.del.to assess tle probability of the bankruptcy

for the enterprises in primorsky regtioi.-nliiiution about 20 non-bankrup.t and- 1,2 b,?rykrupt enterprises Yas pro'

vided by the Territorial department ii ine Fede,ralservrce of State Sfafisfics of the Primorsky region' Enterprises

were notc/assifred by industry. uoaet-d'ivetoie,a has bw p-values and satisfactory result of the residuals analysis

which indicates good model quality.

Knoqeeure cnoBa. euuaucoeatil auanw, eepoflmHocmb 6auxpomcmea, logit-uodena, probit-uodenu'

Keywords . financial analysis, the probability of bankruptcy, logit model, probit model'

flpo6nenlta nporHo3t4poBaHhF Bo3MoxHoro
6anrporirBa npeAnpnnuit ceroAHF upeeautvafrHo
aKTyanbHa AnF Haluefr crpanul. Pagnil'{nble Mero-

AilKu npeAcKa3aHntl 6anxporcrBa Ha caMoM Aene
npeAcKa3blBarcT pa3nhL{Hble BuAbl Kpl43l4coB, a He

TonbKo 6anrporcreo. Bost\loxHo, nooroMy oqeHKh'
nonyqaeMble npn nx nphMeHeHhil ,  HepeAKo CTOnb

crflbHo pa3nHqarorcn l2l.
B pa6ore 6utna nocrpoeHa Mogenb oqeHKh

6aHxporcrBa npepnpvnrvA Ha npuMepe npe.qnph-
nnrfr [lpnruopcKoro Kpatl.

B eapy6exHblx crpaHax Ant oqeHKH pt4cKa

6anxporcrai'ra xpegnrocnoco6Hocrt4 npegnpranrufr
lu14poKo ncnonb3ylorce $arropnule MoAenn v3'

BecrHbtx 3anaAHbx SKoHoMt4croe Sneepa, Anutnlta-
Ha, f luca, Ta$$nepa, Tnuloy t4 Ap' TecrupoaaHhe
pa3nnqHbtx npegnpnnrrai l  no AaHHblM Mopel ' lFM
noKa3ano, qro oHt4 He B nonnotl uepe noAxoAtlr

Anfl oLleHKtl phcKa 6anrporcrea oreL{ecrBeHHblx
npe4npunrui l .

HecMorpf, Ha Hanrqne 6onuuoro Konnqecr-
Ba BceBo3MoxHblx poccuficxnx MeroAoB, u Mero-

At1K, nO3BOnFtoqnX npOrHO3l4pOBaTb HacTynfleHue
6anrporcrBa npeAnpnf,TVf, c rofi nnu vtuoh crefle-
Hbto BepoFTHocrH, a eroft o6nacrn t{pe3BblvanHo

MHoro npo6neru [4].
B cessn c oTHM a pa6ore npeAcraBrM Ho-

Byrc MeroAt4Ky, opheHTrpoBaHHyto Ha npe,qnpvqrvfl
l-lpravropcroro Kpafl. Paapa6oraHHaF Mero4nKa
no3Bonhr paccqhrarb Bepof,THocru 6axxporcrBa c
yqeroM cneqra$uxu AaHHoro pernoHa- lnn nonyve-

nras 6onee ro\.{Horo pe3ynbrara neo6xogl4Mo crpo-

r4Tb MOAenb He ronbKo Ant Kax4oro peJhoHa, Ho 14

B orAenbHocru Afln raxAofi orpacnil. B eroru cny-

vae 6y.qer yqreHo 6onuule Starropoe, Bnnflrcu-lt4x
Ha AetlreflbHocrb KoMnaHnil. B nrore nonyLleHHbll4
pe3ynbrar MaKchManuno 6yger npu6nnxen x geil-

crBnTenbHocT14.
lnn nocrpoeHufl Mo4enh nporHo3t4poBaHufl

BepocrHocrt4 6anrporcraa Bocnoflb3yeMcfl MoAe-
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Ocrarxr

= tc. 2. Hopuanuxsri aepoRrxocrxuri rpaSrx ocrarKoB.

Oqexxa napaMerpoB
Ta6nurp 2

Mo4enu: florrcruqecxan perpecche grcno 0: 19 1: 20 (Ta6nraqa.sta)
3ae. nep.: 8 florepN: Maxcrlayu npaa4onogo6rn

B o l  * , x 2 l " r l x o l x r l x u l r ,
L . 2 1 ,688 1 ,627 1 ,078 -0,064 18,846 13 ,994 0 , 0 1 1 4,345*:.- - or-ur6xa 2,032 7,621 1 ,834 n  n q 6 23,689 13,215 0 ,1  84 5,800

-0,831 0,213 0,588 1  , 1 5 0 0,796 1 ,059 0,058 0,749
0 ,4 '13 0,832 0 ,561 0,259 0,432 0,298 0,954 0,459

] L -5,833 -13 ,917 -z.ooz -0,177 -29,469 -12,959 -0,364 -7,484
I 2,457 1 7  , 1 7 1 4 ,818 0,049 67,1 60 40,947 0,386 16,173

*-=atPar BanuAa 0,690 0,046 0,346 t , J z z 1 , 1 2 1 0,003 0,56' l
0,406 0 ,831 0,556 0,250 0,426 0,290 0,954 0,454

-aHcoB (eg. r4a[r.) 0 , '185 5,089 2,940 n  o ? e 1 5298480 1 1 9568 1 , 0 1 1 77,075
,,,4 , lL 0,003 0,000 0,070 0,838 0,000 0,000 n  A 0 6 0,001

I 11,672 28650360 123,751 1 , 0 5 1 1 , 4 7 1 1 056705
_aHcoB lpasuax) 44857,160 127849 0,002 2470,886 2,431 t Y  t o w  I

,',,. ]L 0,000 0,000 0,000 0,000 0,000 0,000 0,000
] L 1 1 6 , 6 1 12331470

hs npraae4eHHoti Ta6n[qbt cneAyer, qro Bce
lqeHKr He f,Bne|oTcq 3HaqhMbtMr4. f lonpo6yeM Aoc_-i4qb nyquerO pe3y.nbTaTa, nyTeM yf.aneH4e n3
t,f oAenh Qarropoe c Hau6oni/L^lvw p _ ypoBHeM.
lo 4annutM 143 Ta6nuqbt 2 naoxHo npi lHf,Tb peue-
-ne 06 yAaneHWxl  v  x6.

Peeynurar nocrpoeHhe MoAenil 6es yvera
raKTopoB xt n x6 npeAcTaBneH Ha prcyHKe 3.

B ganHori Mogenn Ha6.npgaercf, yMeHbuJe-
-re noKa3arenn p c 0,0000102 Ha 0,000014, .{ro

roBopr4T o6 yeenrveHnv KaqecrBa MoAenu. 3Ha,{e_
)

Hile Z- paBHo 35,2. t{ucno creneHeft cBo6oAbl
paBHo 5, gna,leni le BepocrHocryt cocraBnrer 0,05.
Kprrrvecxoe 3HaqeHHe cocraBnfler 1 1,02. 3naqe_

HUe CTarncrvo,/ z' An, pa3Huqbt MexAy reKyLqerz
Mogenblo 14 Mo4eJ-tbro, coAepxau.ler4 nhuJb cBo6oA_
Hurri  .{neFt, BbtcoKo 3HaqhMo. f loeroruy MoxHo 3a_
Kfiror{r1Tb, Ltro oro6paHHbte npeAhKropbt Bnhnror Ha
noKa3aTenu 6axrpo_rcrBa. oqenxra napaMeTpoB
BHeceHbt e ra6nraqy 3.
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r;c. 5. Hoplranuxuti eeponrxocrxuri rpa$r,rx ocrarKoB.

- Ha AaHHoM rpa$ilKe Ha6npgaercn nyquJee-ph6nrxeHhe 
ocrarKoB K npnMofr nnHVtA, oxnrqae-

t,roti Anf HopMar'tbHo pacnpeAer.teHHbtx ocTaTKoB,
-eM Ha nepBoli MOAenh, qTo roBopt4T 06 oTcyTcT-

Mo4enu 6nnapnoro aur B OLleHKe OaHKpOTCTEa npe4npv+lv[

Oqenxa napaMerpoB

Ta6nrqa 5

Ornoulenre uaHcoB 6onuue 1 norasureaer,
qro nocrpoeHHaf, KJ]aCCrQnKaqilf, nyque.
BeponrnocrHbtri rpa$fiK ocrarKoB npeAcraBneH Ha
pl4CyHKe 5.

Ta6nu4a 4

1 , 0

BbrcKa3aHHbtx nperq-

npuBeAeHa Ha ph-

q)

T

q
o=
-
o

o
o
fr

s

o

Hopuanuxsli eeponrHocrxulfr rpa$nK ocrarKoB

,/ p,

" t "

o

o
O

- 1 , 0 -0,8 -0,6 -0,4 -0,2 0 ,0  0 ,2  0 ,4  0 ,6  0 ,8
Ocrarxr

Br414 60nbulr1x oTKnoHeHrlz oT
nonoxeHhh.

l-rcrorpaunaa ocrarKoB
cyHKe 6.

Sxononanxa h npeAnprHrMarenbcreo, Ns 12 (u.1),2013 r.

MoAenu: fiorucrrqecxas perpeccmf, Llucno 0: 20 1. 19
3ae. [lep.: y l lorepn: Marcrvyu npae4ono4o6rar

ly'roroaute norepil: 14,10565347 1 Xn2( 3)=25,829 p=,00001

N = 3 9 Bo x"
J x4 x7

Oqenxa -0,126 -0,122 41,200 4 1 8 1
Craxg. oulu6xa 0,669 0,060 22,434 2,728
t (35) - 0 , 1 8 8 -2,049 1 ,836 1  q ? ?

p-ypoB. 0,852 0,048 0,075 0,134
-95% CL 1 ,484 -0,243 -4,344 1 2,E7

+95% CL t , z 5 J -0,001 86,744 o  7 1 0

Xr-xea4par Banuga 0,035 4,197 ?  ? 7 ? 2,349
p-ypoB 0 ,851 0,041 0,066 0 ,125
Orx. utaxcog (eA. ra:rrr.) 0,882 0,885 65,449
-95% CL 0,227 0,784 0 , 0 1 3 0,257
+95% CL 3,431 0,999 16637,860
Otx. utancog (pasr,aax) 0,000 26138610 2607860000000
-95% CL 0,000 0 , 1  6 5 0,000
+95% CL 0,899

KnaccugNraqrr (Ta6n
BepHbtx: 87.18o/o
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pa B oLleHKe 6aHKporcrBa npeAnpnqrvlq

roBopt4T o BblcoKoM KaqecrBe oLleHoK oroopaHHblx
$arropoe.

B Pa6ore 6utn nPoeeAeH Srnanco-
eutft aHanh3 Aef,TenbHocrt4 <l1rrar1e$a6praxra <Ha-
AexAt4HCKaA>> V Onpe,qeneHa no nonyqeHHon Mero-
AnKe BeponrHocrb 6anxporcrea [1]. 3navenran Qax-

TopoB pa6orsr npeAnpilFTl4n: x3 = 22,4 - creneHb

nnarexecnoco6nocrh, orpaxatol4an creneHb 3aBil-
cl4Mocrl4 npeAnphFTt4tl oT 3aeMHblx t4crot{HHKoB,

x4 = 0,1 -  KoMMepqecKar Mapxa, x ' t  = 0,13 -  xo-

e$$r qneHr aBroHoM t4 t4.
Ilorncrh.{ecxan SynxLll4tl ilMeer BhA

f ( r ) -
l +  e - '  

'

rqe z t x t *  x z  .  F r  +  . . . *  x n '  8 ,

B Ha[ueM cnyqae
-22,4 .0,122 + 0,1 '  41,2 + 0,13 '  4,18 =

TorAa f (t) - 0,83 . Tar KaK Mbl npnHnnu 3a

e4ilHt4qy gefrcrsyoqee npegnphnrre, a 3a Honb -

npegnplrnrue 6airxpor, ro BepotlrHocru 6anxporcr-

Ba Bblqncnnerctl no $oprvryne 1- f (t) = 0,17. Co-

rnacHo logit-rraogenra BepotlrHocrb 6anrporcrea
<flnaqe$a6praru <<HagexguHcKafl) paBHa 0,1 7,'tto
coorBercrayer geilcrBuTenbHocrt4 - npeAnpvarvle
ycrofivueo pa6oraer.

Tarnrra o6pasona, npu nocrpoeHnn MoAenu
n porHo3t4 poBa H utt 6an rporcrea 6utn h paccMorpeH bl
ceMb $arropoa-noragatenefr, xapaKreph3ytoult4x
$nnaHcoao - xosnfrcrBeHHylo EenTenbHocrb'

flonyvennan Mogenb xapalffepr3yer AeF-
TenbHocTb npeAnpntlil,rfi l-lpnnaopcKoro Kpaf, c rot'l-

KH 3peHnf, nnarexecnoco6nocru (xt), e$Qerrne-

Hocn4 ( r+ ) n Qnnancoaofr ycroftqueocru (xt ), ro

ecrb co Bcex 3HaquMblx noanqnfi. B paspa6oraHnofr
MoAenn noKa3arenu eS$erruBHocrt4 xapaKreph3y-
ercn penra6enbHocrbto npogax, noKa3arefleM
nnarexecnoco6nocru n noKa3areneu QrnaHco-
eofi ycrofrqilBocrt4, peAKo BcrpeL{a}oull4Mce B poc-
cnftcxux paepa6orxax [5].

Pacxo>K4eHnc nonyvennotit Mo,qenn c 143-
BecrHbtMt4 poccuficxnMu MoAeflFMu nporHo3t4poBa-
nnn 6anxporcrBa MoxHo raKxe o6r'ncsnrb reM, qro

poccuficrne MeroAl4xra paapa6arblBaflhcb c yLleroM
orpacneBoft n pr,tragnexHocrt4 npeAn pr4fl tu fr ; u, vto
paccMarpilBaeMble npeEnpunThg nphHaAnexanr K

ApyrhM perhoHaM Poccnn. Pasnn..{Hn B noKa3are-
NflX TAKXC CBf,3AHbI C I43MCHCHVAMA B SKOHOMhKE B

pa3nHqHble nepuo.qbl BpeMeHr.
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