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sakredito riskis Sefaseba fazi mimarTebebis gamoyenebiT
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reziume

naSromis mizania sakredito riskis Sefaseb-
is axleburi midgomis SemuSaveba korporati-
uli msesxeblebisTvis. msesxeblis sakredito 
riskis SefasebisaTvis msoflioSi arsebobs 
mravalnairi modeli. es modelebi iyofa or 
tipad: statistikuri da Teoriuli. Tumca rig 
SemTxvevebSi arc erTi maTganis gamoyeneba ar 
aris adeqvaturi. imave problemas adgili aqvs 
saqarTveloSic. 

korporatiuli msesxeblebis sakredito 
riskis Sefasebisas miuRebelia statistikuri 
modelebi radgadac ar arsebobs sakmarisad 
didi defoltebis istoria. xolo zog Teoriul 
models ver viyenebT birJis ganuviTareblo-
bis gamo. iseT SemTxvevebSi, rodesac ama Tu im 
movlenis SeswavlisaTvis ar arsebobs sakmarisi 
statistika, gadawyvetilebaTa miRebis procesi 
yovelTvis eqspertul xasiaTs atarebs.

naSromSi aRwerilia eqspertTa jgufuri Se-
fasebebis fazi agregirebisadmi axali midgo-
ma. moyvanilia praqtikuli magaliTi romelic 
adasturebs SemoTavazebuli midgomis adeqva-
turobas. unda aRiniSnos, rom ganxiluli mod-
eli ar aris amgvari problemebis gadawyvetis 
eraderTi gza, igi warmoadgens mxolod mec-
nierulad dasabuTebul rekomendacias gadawy-
vetilebaTa miRebisaTvis.

SUMMARY 

The purpose of this paper is to develop a new approach 
for credit risk assessment to corporate borrowers. There 
are different models for borrowers’ risk assessment. 
These models are divided into two groups: statistical and 
theoretical. However, in many cases the application of 
these models is not adequate. The same problem we face 
in Georgia.

When assessing credit risk for corporate borrowers, 
statistical model is unacceptable due to the lack of suffi-
ciently large history of defaults. At the same time we can’t 
use some theoretical model due to the lack of exchange. In 
those cases, when studying a particular phenomenon sta-
tistical base does not exist, the decision-making process is 
always of expert nature.

The paper describes a new approach to fuzzy aggrega-
tion of group decision-making. Given a practical example, 
which confirms the adequacy of the proposed approach. It 

should be noted that the proposed model is not the only 
way to solve such problems; it represents the only evi-
dence-based recommendation for a decision-making.

 

1. Sesavali

naSromis mizania sakredito riskis Sefasebis 
axali midgomis SemuSaveba korporatiuli msesx-
eblebisaTvis da magaliTis safuZvelze ganvixi-
lulia Tu ramdenad gadaxdisunariania esa Tu 
is msesxebeli.

sakredito riski moicavs imis saSiSroebas, 
rom msesxebels Seeqmneba finansuri problemebi, 
ris gamoc igi ver moaxerxebs nasesxebi 
Tanxis dabrunebas. Cven SevecadeT aqamde 
gamoyenebuli  lojistikuri regresiisa da 
wrfivi diskriminantuli analizis statistikuri 
modelebis nacvlad, SegvemuSavebina modeli, 
romelic iqneboda menejmentis gamocdilebaze 
dayrdnobili.

lojistikuri regresiisa da wrfivi 
diskriminantuli analizis modelebi iZleva 
karg, dasabuTebul Sedegebs maSin rodesac 
xelmisawvdomia monacemTa baza anu arsebobs 
monacemTa generaluri erToblioba. problema 
warmoiqmneba maSin rodesac es monacemebi ar 
gvaqvs an gvaqvs arasruli an/da subieqturi 
an/da aramkafio informacia. am SemTxvevaSi 
unda daveyrdnoT eqspertis gamocdilebasa da 
Sexedulebas.

am procesis parametrizaciisaTvis upriania 
gamoviyenoT fazi (aramkafio) simravleeTa 
Teoria. klasikur maTematikaSi obieqti an 
ekuTvnis garkveul simravleebs an ara. Tumca, 
Cven yoveldRiurad viyenebT iseT aramkafio 
ganmartebebs rogorebicaa: „maRali”, „kargi”, 
„Zlieri” da a.S.. rogor gavarkvioT pirovneba 
ekuTvnis Tu ara maRlebis an Zlierebis 
kategorias? magaliTad sabanko sferoSi, 
korporatiuli msesxeblebis sakredito 
riskis Sefasebisas vawydebiT imave problemas 
rodesac viyenebT iseT terminebs, rogorebicaa: 
Zalian maRali, maRali, saSualo da dabali 
gadaxdisunariani msesxebeli. gamomdinare 
iqidan, rom saqarTvelos bazari ar aris 
didi, Cven ar gveZleva imis saSualeba, rom 
vixelmZRvaneloT didi defoltebis istoriiT. 
amis gamo msesxeblis sakredito riskis Sefaseba 
TiTqmis yovelTvis eqspertulia.
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naSromis pirvel nawilSi ganxiluliariskis 
Sefasebis yvelaze farTod gamoyenebul 
meTodebis or ZiriTadi klasi.  gaanalizebulia, 
Tu ra informaciis safuZvelze xdeba TviTeulis 
damuSaveba da ra problemebis winaSe SeiZleba 
davdgeT. meore nawilSi fazi simravleTa 
Teoriis is ganmartebebi da cnebebi, romlebic 
mkiTxvels gamoadgeba masalis gasagebad. meoTxe 
nawilSi aRwerilia modeli da misi agebisaTvis 
aucilebeli pirobebi, xolo mexuTe, daskvniT 
nawilSi am modelis gamoyenebiT ganxilulia 
konkretuli SemTxveva ori, „kargi” da „cudi”, 
msesxeblis magaliTze.

2. amocanis dasma
dResdReobiT didi mniSvneloba aqvs gadawy-

vetilebis miRebas ganuzRvrelobis pirobebSi. 
sakredito riskis Sefaseba moicavs imis gan-
sazRvras, Rirs Tu ara msesxeblisTvis sesxis 
micema da ra albaTobiT SeiZleba msesxebeli 
gakotrdes, an ver moemsaxuros sesxs finan-
suri problemebis gamo. miuxedavad imisa, rom 
am procesis dros msesxebels moeTxoveba didi 
raodenobis informaciis miwodeba, calsaxa gad-
awyvetilebis miRebis wesi ar arsebobs. gadawy-
vetilebis miRebis damxmare erT-erTi meqanizmi 
aris e.w. qulaTa sistema (Scoring). es meTodi 
farTod gamoiyeneba rogorc saerTaSoriso, 
aseve qarTuli bankebis mier [1].

2008 wlis krizisma mravali kompania Caayena 
gakotrebis riskis winaSe, ris Sedegadac, anali-
tikosebisTvis kvlevis sagani gaxda ara msesx-
eblis finansuri mdgomareoba, aramed prognoz-
irebis efeqtiani meTodologiis SemuSaveba.

prognozirebis meTodebi SeiZleba davajgu-
foT or ZiriTad klasad: statistikuri da Teo-
riuli modelebi.

statistikuri modelebisaTvis unda SeirCes 
mTeli rigi iseTi koeficientebisa, rogori-
caa msesxeblis sakredito istoria, Semosavali, 
uzrunvelyofa da a.S. Semdeg unda gavmijnoT 
iseTi msesxeblebi, romlebsac ukve aqvT prob-
lemuris statusi da iseTebi, romlebic kargad 
moemsaxurnen sesxs. TiToeul koeficients eni-
Weba garkveuli wona da yoveli msesxeblisTvis 
gamoiTvleba Sewonili qula. aseTnairad Sefase-
buli defoltis albaToba kargad asaxavs msesx-
eblis finansur stabilurobas.

statistikuri modelebis gamoyenebisas saWi-
roa gavakeToT iseT daSvebebi rogorebicaa:

•	 koeficientebis ganawileba
•	 koeficientebis damoukidebloba
•	 obieqtis klasifikacia (msesxebeli 

calsaxad unda ekuTvnodes garkveul jgufs, 
hqondes defoltis statusi, an ara)

saqarTveloSi am droisTvis 500-mde msx-
vili kompaniaa romelic SeiZleba Cveni Seswav-

lis sagani iyos. aqedan gamomdinare saqarTve-
los bazarze arsebuli defoltebis istoria 
ar gvaZlevs riskis Sefasebis karg saSualebas. 
garda amisa problema warmoiSveba klasifikaci-
is drosac. msesxebels SeiZleba hqondes e.w. 
nawilobrivi defoltis statusi.

Teoriuli modelebi, gansxvavebiT 
statistikurisgan, defoltis prognozirebisas 
koncentrirdeba xarisxobriv informaciaze. 
es modelebi iyeneben gansxvavebul meTodebs 
imisaTvis rom miiRon Teoriuli argumentis 
mtkicebuleba. magaliTad erTerTi aseTi modelia 
KMV (Kealhofer, McQuown, Vasicek) , romelic 
eyrdnoba bondebze dadebuli ofcionebis 
fasdadebis Teorias. am modelis Tanaxmad, 
kompaniis kapitali SegviZlia davamodeliroT 
rogorc kol ofcioni, romlis sabaziso aqtivi 
aris aqtivebis sabazro Rirebuleba, xolo 
SeTanxmebis fasi valdebulebebis moculoba 
aRsrulebis dros. amis gamoyenebiT SesaZlebeli 
xdeba ganisazRvros defoltis albaToba, 
rogorc albaToba imisa rom kompaniis aqtivebis 
Rirebuleba daecema misi valdebulebebis 
Rirebulebaze dabla [2].

problema romelsac SeiZleba wavawydeT am 
modelis gamoyenebisas aris is rom qarTuli 
kompaniebis umravlesobis aqciebi ar ivaWreba 
birJaze. aseT dros sirTulea maTi aqtivebis 
sabazro Rirebulebis swrafi Sefaseba.

1965 wels, kaliforniis universitetis (berk-
li) profesorma a. zadem (Lotfi A. Zadeh) gamo-
aqveyna naSromi „Fuzzy Sets» [5], romelmac adami-
anis inteleqtualuri saqmianobis modelirebas 
Cauyara safuZveli da zogierTi maTematikuri 
Teoriis axal interpretacias misca biZgi.

3. fazi mimarTebebi

klasikur maTematikaSi obieqti an ekuTvnis 
simravles an ara. lotfi zadem pirvelad Semog-
vTavaza obieqtis raime simravlisadmi mikuT-
vnebis funqciis cvlileba [0;1] intervalSi, “an 0 
an 1” binaruli mniSvnelobebis magivrad [5]. aseT 
simravleebs man uwoda fazi (aramkafio) simrav-
leebi. am midgomis Tanmimdevruli ganviTare-
biT zadem moaxerxa “lingvisturi cvladebis” 
maTematikuri modelireba [6], magaliTad “maRa-
li, ufro maRali, Zalian maRali” tipis ling-
visturi termebis maTematikuri eniT gamosaxva.

R fazi mimarTeba X universumze ewodeba 
dekartuli namravlis X×X=X2 ქვესიმრავლეს: 

2R X⊂ ,
2: [0,1]R X → .

( ) { }2 2| : [0,1]X R R Xℑ = →  – aris X2-
ze gansazRvrul yvela fazi mimarTebaTa 
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mimarTebaTa meseri, ( , ) 0X x y∅ =  minimaluri, 

( , ) 1XU x y =
 

maqsimaluri da ( , ) 1XE x x =  

erTeulovani elementebiT, 2( , )x y X∀ ∈ . fazi 

mimarTeba aRiniSneba ( , )R x y  an xRy simboloebiT.

( , )R x y  fazi mimarTebis sidide gamoxatavs x da 
y elementebs Soris kavSiris siZliers. R fazi 

mimarTebis mikuTvnebis funqcia aRiniSneba Rµ
-ით.

 vTqvaT gvaqvs ori fazi mimarTeba R da S, 
maSin

( ) ( ) ( ) ( )2 2, , , , , , ;R SR S x y x y x y X R S Xµ µ= ⇔ = ∀ ∈ ∈ℑ

( ) ( ) ( ) ( )2 2, , , , , , ;R SR S x y x y x y X R S Xµ µ⊆ ⇔ ≤ ∀ ∈ ∈ℑ

( ) ( ) ( ) ( ) ( )( ) ( )2
0 0 0 0 0 0, , , | , , , , .R S R SR S x y x y x y x y x y R S Xµ µ µ µ⊂ ⇔ ≤ ∧∃ < ∈ℑ

operaciebi mimarTebebze [3]:
ori mimarTebis gaerTianeba R S

ganisazRvreba Semdegnairad    

( ) ( ) ( ){ } 2 2max , , , , ( , ) , , ( ).R Sx R S y x y x y x y X R S Xµ µ= ∀ ∈ ∈ℑ

ori mimarTebis TanakveTa R S ganisazRvreba 
Semdegnairad 
    

( ) ( ) ( ){ } ( ) ( )2 2min , , , , , , , .R Sx R S y x y x y x y X R S Xµ µ= ∈ ∈ℑ

R fazi mimarTebis damateba aris fazi mima-

rTeba R , romlis mikuTvnebis funqcia ganisaz-
Rvreba Semdegnariad

( ) ( )2 21 , , ,xRyxRy x y X R Xµ µ= − ∀ ∈ ∈ℑ

ori mimarTebis kompozicia ganisazRvreba 
Semdegnairad

       
3 2: | , , , , , ( ).R S y xRy ySz x y z X R S X∃ ∧ ∈ ∈ℑ  

arsebobs kompoziciis sxvadasxva saxeobebi, 
Tumca praqtikaSi gamoiyeneba ori ZiriTadi 
saxis kompozicia (minimumis da namravlis):

2 2( , ) sup min{ ( , ), ( , )}, ( , ) , , ( )M
y X

R S x z R x y S y z x z X R S X
∈

= ∈ ∈ℑ

2 2( , ) sup( ( , ) ( , )), ( , ) , , ( )P
y X

R S x z R x y S y z x z X R S X
∈

= × ∈ ∈ℑ
.

mimarTebebis Tvisebebi:
R fazi mimarTebas ewodeba tranzituli Tu

  
3 2 ( ,  ,  ) : ( ,  ) ( ,  ) ( ,  )x y z X R x y R y z R x z R R∀ ∈ ≤ ⇔ ⊆

 R mimarTebas ewodeba tranzituli Caketva 
Tu:

            � 2 3 ...R R R R=   

4. sakredito riskis Sefaseba

 fazi simravleebis da mimarTebebis 
mikuTvnebis funqciis agebisaTvis arsebobs 
araerTi xerxi. zogi maTgani dafuZnebulia 
intuiciaze da gamocdilebaze, zogjer, 
specifikur SemTxvevebSi, mikuTvnebis funqciis 
ageba eyrdnoba garkveul algoriTmze, magaliTad 
genetikurze an neironul qselebze. naSromSi 
Cven ganvixilavT intuiciasa da gamocdilebaze 
dayrdnobil mikuTvnebis funqciebs. es meTodi 
aris erTerTi yvelaze martivi da yvelaze 
farTod gamoyenebadi am dargSi. mikuTvnebis 
funqciis intuitiuri ageba moisazrebs ama Tu im 
sakiTxis siRrmiseulad codnas da Sefaseba xdeba 
eqspertebis mier. magaliTad cnebebi „dabali”, 
„saSualo simaRlis”, „maRali”. am sidideebis 
Sefaseba aris Zalzed subieqturi. cxadia, 
rom adeqvaturi suraTis misaRebad saWiroa 
eqspertTa jgufis Sefasebebi. amitom saWiroa 
iseTi fazi agregirebis aparatis, SevimuSaveba, 
romelic saSualebas mogvcems, gaviTvaliswinoT 
TiToeuli eqspertis mosazreba da ise miviRoT 
gadawyvetileba.

sakredito riskebis Sefaseba Zalzed 
hgavs msgavs process. bankebs hyavT garkveul 
eqspertTa jgufi romlebic afaseben TavianTi 
gamocdilebiTa Tu intuiciiT ramdenad kargia 
msesxeblis finansuri mdgomareoba. 

fazi logika farTod gamoiyeneba mraval 
sferoSi dawyebuli enaTmecnierebidan, das-
rulebuli roboteqnikiTa da inJineriiT. 
dResdReobiT finansebis mravali aspeqti aris 
„fazisebri”. sul ufro da ufro rTuldeba imis 
winaswarmetyveleba Tu ra mouva amaTuim msesxe-
bels. defoltis gamomwvev mizezad SiZleba gam-
ovlindes rogorc Sida, kompaniis maxasiaTebeli 
faqtori, ise gare, bazrisTvis maxasiaTebeli. 
sirTule mdgomareobs orive maTganis konkre-
tuli sididiT gamoxatvaSi. 

msesxeblis sakredito riskis Sesafaseblad 
gamoviyeneT 32 parametri romelTa safuZvelzec 
saWiroa Sefasdes msesxeblis gadaxdisunari-
anoba. aRsaniSnavia rom mocemuli parametrebi 
SerCeulia menejeris gamocdilebaze dayrdno-
biT, romlebiTac srulad unda moxerxdes msesx-
eblis mdgomareobis Sefaseba. es parametrebi 
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Sedgeba rogorc raodenobrivi ise Tvisobrivi 
maCveneblebisagan. magaliTad: dasabegri mogeba/
saprocento xarji, sesxis Tanxa/dasabegri moge-
ba, mimdinare aqtivebi/kapitali, sakredito is-
toria, bazris wili da a.S. sxva sityvebiT rom 
vTqvaT, msesxeblis sakredito riskis universu-
mi aRiwereba am 32 parametriT.

upirveles yovlisa saWiroa SevafasoT fazi 
mimarTebebis matrica. amisaTvis saWiroa gam-
ovkiTxoT eqspertebi da davalagoT parame-
trebi mniSvnelovnebis mixedviT. gamomdinare 
iqidan rom eqspertisTvis Znelia TiToeuli 
koeficientis TiToeulTan Sedareba, saWi-
roa rom man Seadaros mxolod mezobeli ori 
koeficienti da yovel momdevnos dauweros is 
wona, rac gaaCnia winamorbedTan SedarebiT. Se-
degad miviRebT matricas romlis diagonalze 
ganlagebulia 100%, xolo TiToeuli maTganis 
gverdiT - garkveuli fazi mimarTeba. formalu-
rad matrica Caiwereba Semdegnairad [4]:

2
1

1, if ,
( ) ( , ), if 1, , 1, , ( )

0, otherwise
ij i j

i j
M b R x x i j i j n R X

 =
= = = − = ∈ℑ



imisaTvis rom miviRoT mimarTebebis 
matrica romelic asaxavs TiTouli 
parametris TiToeulTan mimarTebas, saWiroa 
gamovTvaloT M matricis tranzituli Caketva 

 �R . მაგალითიდან გამომდინარე  �R
-ის შესაფასებლად გამოვიყენოთ ნამრავლის 
კომპოზიცია:

2 2( , ) sup( ( , ) ( , )), ( , ) , , ( )P
y X

R S x z R x y S y z x z X R S X
∈

= × ∈ ∈ℑ

miRebuli matricis umniSvnelovanesi Sedegi 
mdgomareobs mis pirvel striqonSi. is asaxavs 
parametrebis mniSvnelovnebas pirvel koefi-
cientTan mimarTebaSi. imisaTvis rom am striqon-
Si Semaval elementebs mieniWos wonebis Sinaarsi, 
saWiroa TiToeuli gaiyos maTsave jamze. Sede-
gad miviReT Semdegi wonebis veqtori:

magaliTisTvis Cven ganvixileT ori situa-
cia. „kargi» msesxebeli da „cudi» msesxebeli. 

Cven gamovkiTxeT oTxi eqsperti da vTxoveT 
TiToeuls Seefasebina yoveli parametri koefi-
cientiT [0,10] intervalSi [6]. (0 yvelaze cud 
SemTxvevaSi, 10 saukeTeso SemTxvevaSi). 

zemoT aRniSnuli meTodis mixedviT, moxda 
eqspertTa Sefasebebis agregireba erT mikuT-
vnebis funqciaSi, romelic gamoiyureba Semde-
gnairad:

  “კარგი” მსესხებელი

  x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 x13 x14 x15 x16

µ(x) 8.29 10 9.3 0.8 4.4 8.2 9 9 8 4.3 4.7 8.8 1.7 1.1 7 6.4

  “კარგი” მსესხებელი

  x17 x18 x19 x20 x21 x22 x23 x24 x25 x26 x27 x28 x29 x30 x31 x32

µ(x) 3.7 7.2 0.7 8.7 4.8 10.0 7.9 9.0 7.0 5.0 4.4 7.3 4.0 3.7 5.5 6.7

da
  “ცუდი” მსესხებელი

  x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 x13 x14 x15 x16

µ(x) 1.4 1.6 2 1.6 6.2 1.8 9.2 7 7.4 3.6 1.1 5.2 0.8 1.3 8 2.6

  “ცუდი” მსესხებელი

  x17 x18 x19 x20 x21 x22 x23 x24 x25 x26 x27 x28 x29 x30 x31 x32

µ(x) 4.1 8.4 4.6 4 9.8 9.8 8.2 6.9 4 4.8 4.6 7.7 8.1 8 4.8 6.6

saboloo qula gamoiTvleba miRebuli mikuT-
vnebis funqciisa da wonebis veqtoris Sesabamisi 
wevrebis namravlis jamiT. „kargi” msesxeblis 
qula gamovida 6,8 (68%), xolo „cudis” ki 3,4 
(34%)

amgvarad Cven SevimuSaveT erTgvari qulaTa 
Sefasebis sistema, romelic saSualebas gvaZlevs 
gamovyoT metad riskiani da naklebad riskiani 
msesxeblebi. es sistema, nacvlad statistikisa, 
iyenebs mxolod menejerebis gamocdilebasa da 
maT intuicias. 

Semdeg nabijs warmoadgens menejmentis mxri-
dan ramdenime SemTxvevis ganxilva da im saz-
Rvrebze Camoyalibeba Tu ra qulaze maRlis 
SemTxvevaSi unda daumtkicdes msesxebels sesxi 
avtomaturad da ra qulaze dablis SemTxvevaSi 

wonebis veqtori:

x1 X2 x3 x4 x5 x6 x7 X8 x9 x10 x11 x12 x13 x14 x15 x16
15% 15% 15% 12% 9% 5% 5% 2% 2% 2% 1% 1% 1% 1% 1% 1%

x17 X18 x19 x20 x21 x22 x23 x24 x25 x26 x27 x28 x29 x30 x31 x32
1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
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unda moxdes msesxeblis ganacxadis uaryofa.

daskvna

naSromSi aRwerilia sakredito riskis Se-
fasebis axali midgoma. SemoTavazebuli modeli 
da konkretuli magaliTi gviCvenebs, Tu ro-
gor SeiZleba eqspertTa jgufuri Sefasebidan 
gamomdinare ukeTesi warmodgena Segveqmnas ama 
Tu im msesxeblis riskianobaze. SemuSavebu-
lia erTgvari qulaTa sistema romelic ukeT-
ebs kreditorebs sortirebas riskis mixedviT. 
amavdroulad unda aRiniSnos, rom SemoTavaze-
buli midgoma ar aris gadawyvetilebis miRebis 
erTaderTi gza, igi warmoadgens mxolod mec-
nierulad dasabuTebul rekomendacias.

samomavlo kvlevebi SeiZleba gagrZeldes 
fazi agregirebis sxva meTodebis gamoyenebiT 
da agreTve sakredito riskebis Sefasebis 
kompiuteruli sistemis Seqmnis gziT.
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