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Y craTTi focaifpKkeHO MpobJieMy MPOCTpodyeHoi KpeAUTHOI 3a6opro-
BAaHOCTi Ta CTBOpeHHS epeKTHUBHUX METOJiB yNnpaBJiHHA Npo6JeM-
HUMHU GopramMu y GpiHaHCOBUX 3aKJajax. Po3ryisHyTo CyTHIicTb i Me-
TOZ0JIOTiYHI 0COGJIMBOCTI NMpoLieCcy CKOPUHTOBOTO OLiHIOBAaHHSA IO-
3WYaJIbHUKIB KOMepIiiiHUX 6aHKiB, 30KpeMa, KOJIEeKTOPChbKOr0 CKO-
pHUHTY.

ABTOpaMM po3po6JieHO EKOHOMIKO-MaTeMaTHYHY MO/Jie/Ib KOJIEKTOP-
CbKOT'O CKODUHIY, L0 I'PYHTYETbCA Ha MOEJHAHHI IHCTpyMeHTapilo
Teopii HeuiTKo JIOTiKM Ta MTYYHUX HEUPOHHUX Mepex. Po3pobieHa
MOJle/Ib Ma€ i€papxidyHy CTPYKTYpy, YPaxOBY€E KUJIBKICHI Ta SKICHI
3MiHHI, 110 XapaKTepU3yIOTh 103UYaJIbHUKIB.

Oco6suBicTI0O NO6YA0BaHOI MoJlesli € 3a/lydeHHs] KapT caMoopraHisa-
nii KoxoHeHa Ji11 BCTaHOBJIEHHS NapaMeTpiB GyHKIiM HasmexHOCTI y
npoueci ¢azs3udikanii KiTbKiCHUX 3MIHHUX, a TaKOX JJ1s1 aBTOMaTH4-
HOI MoOyZ0BU 633U 3HAHb y Mpolleci 06po6IeHHS SIKICHUX 3MiHHUX.
Jns arperauii JIiIHrBICTUMHUX 3MIHHUX Ha KOXXHOMY 3 piBHIB iepapxil
aBTOpaMM BUKOPUCTAaHO KOMIIO3MIliliHe NMPaBUJ/IO 3TOPTKH, IKe [03-
BoJisie chopMyBaTH 6a3y HediTKUX 3HaHb 6e3 3a/y4yeHHsl eKCllepTHOI
JYMKH B yMOBaX 6araTOKpUTepiaJibHOCTI Ta BiZicyTHOCTi 6a3u mopis-
HAHHSA JJ151 iIHTerpaJlbHUX 3MiHHUX BUIIOTO piBHA i€papxil.
[IpakTHYHa LiHHICTE MOOYAOBAHOI MOJei KOJIEKTOPCHKOTO CKOPHH-
Ty OO CTAATHEHHS1 MPOCTPOYeHOi 3a60ProBaHOCTI MOJATAE y MOX-
JINBOCTi pO3po6JIeHHsI peKoMeHJalil 1m0/[0 po6OTH 3 KOXXHUM cer-
MeHTOM MNopTdesisl NPOCTPOYEeHUX KPeJUTIB BiJNOBiAHO JO po3pa-
X0BaHOI'0 PiBHA KPeJUTHOIO PU3HKY.

BnpoBamxeHHs1 y po60Ty piHaHCOBUX yCTaHOB Mo/JieJiel OLiHIOBaHHSA
KpeJJUTHUX PU3MKIB Ha MiJAIPYHTI HeHpO-HEYiTKUX TEXHOJIOTIN Ma-
THMe NO3UTHUBHUHM BIUIMB Ha (iHAHCOBI pe3y/bTaTH Bif, KpeJUTHOI
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JisIbHOCTI KOMepLiHHUX 6aHKIB i cipusaTHMe cTabisbHOCTI diHaHCO-
BOI CUCTEMH B LiiJIOMY.

Kio4oBi cioBa. [IpocmpouerHa kpedumra 3abopzosaHicmy; Kojek-
mopcbKull ckopuHz; Modenb CKOPUH208020 OYIHIOBAHHS;, meopisi He-
yimkoi s102iku; kapmu camoopzauizayii KoxoHexa, ynpasaiHHa nopm-
desnem npobaremHux kpedumis.
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B crartbe uccienyoTcs npo6aeMbl TPOCPOYEHHON KpeIUTHOU 3301~
»KEHHOCTH U co3/jaHue 3P PeKTUBHBIX METO/IOB YIIPaBJIeHUs MPOBIeM-
HBIMU [JIOJITaMH B GUHAHCOBBLIX yuYpexJeHHUsiX. PaccMOTpeHBI cyli-
HOCTb M MeTOJI0JIOTHYeCKHe OCOGeHHOCTH Ipolecca CKOPUHIOBOTO
OLleHWBaHUs 3aeMIIMKOB KOMMepYeCKUX 6aHKOB, B YaCTHOCTH, KOJI-
JIEKTOPCKOTO CKOPHUHTa.

ABTOpaMM pa3paboTaHa 3KOHOMHKO-MaTeMaTH4yecKasi MOJieslb KOJI-
JIEKTOPCKOTO CKOPWHTa, OCHOBAHHOTO HAa COYEeTAaHWU HMHCTPYMEHTa-
pHsl TEOPUU HEYETKOH JIOTUKU U UCKYCCTBEHHBIX HEUPOHHBIX CETeMH.
Pazpa6oTaHHasi MoJieJib UMEET HepapXU4YecKyl CTPYKTYpPY, YIUThI-
BaeT KOJIMYECTBEHHble U KayeCTBEHHble MepeMeHHbIe, XapaKTepu-
3yloliye 3aeMIIUKOB.

OCco6GEeHHOCTBI0 TOCTPOEHHON MOJeNN SIBJISIETCsSl MPUBJIeYEeHHUE KapT
camoopraHu3anuu KoxoHeHa /i/isi yCTaHOBKU MapaMeTpoB QYHKIUHA
NPUHA/JIEXKHOCTH B mpolecce pas3zuduKanui KOJUIECTBEHHBIX Ie-
PEMEHHBIX, a TAKXKe /1T ABTOMaTHY€CKOTO NMOCTPOeHUsA 6a3bl 3HAHUU
B mpolecce 06pabOTKH Ka4yeCTBEHHbBIX MepeMeHHbIX. [l arperanuu
JIMHTBUCTUYECKUX MEepPEeMEHHBIX Ha KaXK/JOM U3 YPOBHEH Hepapxuu
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aBTOPaMH UCNOJIb3yeTCs] KOMIIO3UIIMOHHOE NPAaBUJIO CBEPTKH, KOTO-
poe no3BosisieT cHOpPMUPOBaTh a3y HEYETKUX 3HAHUM 6e3 mpuBJie-
YeHUs1 IKCIEPTHOTO MHEHHUsI B YC/IOBUSAX MHOTOKPUTEPHATBHOCTH U
OTCYTCTBUA 6a3bl CPAaBHEHUSA [JIs1 UHTETPaIbHBIX IepeMeHHBIX BbIC-
IIEr0 yPOBHsI HEPAPXHUH.

[IpakTH4eckass LEHHOCTb NOCTPOEHHOH MOJeJM KOJIJIEKTOPCKOTO
CKOPUHTA 110 B3bICKAHUIO IPOCPOYEHHOH 33/J0/DKEHHOCTH 3aKJIl04ae-
TCA B BO3MOXKHOCTH pa3paboOTKU peKOMeHJalMH 1o paboTe ¢ Kax-
JIbIM CErMEHTOM NOPTQessi MPOCPOYEHHBIX KPEJUTOB B COOTBETCT-
BHHU C pAaCCYUTAHHBIM YPOBHEM KPEJAUTHOI'O PHUCKA.

BHespeHue B paboTy GUHAHCOBBIX YYpeXJEeHUN MoJiesiel OLeHKU
KpeJUTHBIX PUCKOB HAa OCHOBE HeMpO-HeYeTKHUX TEXHOJIOTHH OKaXKeT
MOJIOXKUTEeJbHOEe BJAMsIHHEe Ha GUHAHCOBBIE Pe3y/bTaThl OT KpeJUT-
HOM JlesITeIbHOCTH KOMMepYeCcKUX OaHKOB U 6yJieT crioco6CTBOBATh
CTabUIBbHOCTU GUHAHCOBOW CUCTEMBI B I€JIOM.

KiiodeBsle cnoBa. [IpocpoueHHas kpedumHuas 3a00A%ceHHOCMb; KO-
JIeKMOPCKUll CKOPUH2; MOOe/b CKOPUH208020 OYeHUBAHUSL; Meopusi He-
uemxkol /102UKU; Kapmul camoopzaHuzayuu KoxoHeHa, ynpaesenus
nopmgesem npob.reMHbIX Kpedumos.
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The article deals with the problem of overdue credit debt and estab-
lishing effective management of problem debts in the financial institu-
tions. The essence and methodological features of the scoring assess-
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ment of borrowers of commercial banks, including collection scoring,
are considered.

The authors developed a mathematical model of collection scoring,
based on a combination of tools of theories of fuzzy logic and artificial
neural networks. The model has a hierarchical structure that takes in-
to account the qualitative and quantitative variables which character-
ize the borrowers.

The feature of the model is attracting of Kohonen self-organizing
maps for setting the parameters of membership functions in the pro-
cess of quantitative variables fuzzyfication, as well as for the automat-
ic construction of a knowledge base at processing of qualitative varia-
bles. For aggregation of linguistic variables at each level of the
hierarchy the authors used compositional integration rule, which al-
lows generating fuzzy knowledge base without getting expert opi-
nions in terms of multi criterion and absence of comparison base for
integral variables of top-level hierarchy.

The practical value of the constructed model of collection scoring is
the ability to develop recommendations for working with each seg-
ment of the portfolio of overdue loans in accordance with the calcu-
lated level of credit risk.

Introduction to the work of financial institutions the credit risk as-
sessment models on the basis of neuro-fuzzy techniques will have a
positive impact on income from lending activities of commercial
banks and contribute to the stability of the financial system as a
whole.

Keywords. Overdue credit debt; collection scoring; scoring evaluation
model; theory of fuzzy logic; Kohonen self-organizing maps, managing of
portfolio of problem loans.

JEL Classification: C45, G21.

IlocTaHOBKA po06./1eMHA

Ha ceoromnimHiii neHb Ui BITYM3HSAHUX KOMEPIIHHHX OaHKiB
TOCTPUM MUTAHHIM 3aJIMIIAE€THCS YIPABIIHHA MOPTHEneM 3 mpocTpo-
YEHOI0 KPEIUTHOI0 3200proBaHicTiO. UMCIEHH] CIIOCTEPEKESHHS 11010
po0OTH KOMEPLIMHUX OaHKIB 31 CTSTHEHHS IPOCTPOYEHUX OOPTriB BKa-
3yIOTh Ha €(EeKTHBHICTh OCOOMCTOTO0 KOHTAKTY 3 TaKUMH IMO3UYalIb-
Hukamu. IIpote, mpu Takiii poOOTI KOMepuiiHUN OaHK Hece 3Ha4yH1
BUTPATH: 3apo0iTHa IU1aTa MepcoHairy OGaHKa; BUTPATH Ha Cy/H; KOMi-
cii KoJIeKTopam. 3peIJ_ITOIO 710 pOOOTH 3alTy4arOThCs MPALLIBHUKY OaH-
Ky, III0 MalOTh 3/IIHCHIOBATH NIPOJAK KPEAUTHUX MPOTYKTIB, UEPE3 IO
0aHK OTpUMY€E MEHIINHI MPUOYTOK BiJl KPEAUTHOT NiSTIBHOCTI.
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3 IJIMHOM Yacy KOMEpIIiiiHi OaHKH 3/1iCHIOIOTh HAPOIIEHHS Kpe-
TUTHUX TIOPTQEIiB, BIAMOBIIHO 1 30UIBIIYETHCS KUIBKICTH MPOCTPO-
yeHuX Mo3ukK. OJHI KPEeIUTH TMOTallafoThCsA, 1HII MPOJIOHTYIOTHCS,
a JIesdKi MepeTBOPIOIOTHCS Ha MpobsieMHy 3a0oproBanicTh. [lpu akTu-
Ballil HEraTWBHOTO EKOHOMIYHOTO «IMKJIOHY» (HANpHUKIaA, KpH3a
2008 poky) KUIbKICT MPOOIEeMHHUX OOPriB y MOPThEIsIX KOMEPLUIHHUX
0aHKiB 30UTBIIYETHCS Y TEOMETPHYHIHN TIporpecii. 3a TakKux yMOB TIPO-
BEJICHHS 1HAMBIAYyadbHOI POOOTH 3a KOXXHUM IMO3MYATBLHUKOM, IO
JIOITYCTUB TPOCTPOUYCHHS IUIATE)XY 3a HAJAaHOI0 MO3HMKOIO, CTA€E HE
IPOCTO CKJIAJHOI, a HEMOXKJIMBOK. BupimieHHs wi€i, HA ChOroJH1
rocTpoi mpodiaemMu, MOXKIIMBE HIISTXOM aBTOMAaTHU3allil mmporecy pooo-
TH 31 CTATHEHHS MPOCTpoueHuX OopriB. Tak, po3BUTOK CKOPUHTOBUX
CHCTEM HaJa€ MOXKJIMBICTh aBTOMAaTU3yBaTH TaKy pPOOOTY 3a PaxyHOK
BIPOBA/DKCHHS CHCTEM KOJICKTOPCHKOTO CKOPHHTY Y TPAKTHKY KOMep-
WIHAX OaHKIB. Pi3HOMaHITHICTH MIAXOMIB peasisailii CKOPHHIOBHX
TEXHOJIOT', 30KpeMa Ha Pi3HHX eTalax 3[1HCHeHHS KPEAUTHOL Jisib-
HOCTI, CTIOHYKAa€ Ha TBOPYI «EKCIEPUMEHTH» OaHKIBCHKUX NMPaKTUKIB
y Tporieci peaiizallii TakuxX 3aBIaHb, SK arutikaiiiamii (application),
nosefinkoBuii (behavioral), maxpaiicekuit (fraud) 1 KonekTopchKuit
(collection) CKOpUHTH.

AHauti3 ocTaHHIX AKepeJ i nyoaikanin

Iixg pi3HUM KyTOM 30py IHTaHHS IHCTPYMCHTApIH0 CKOPHHIOBHX
CHCTEM JOCIIUKYBaIM y CBOIX poOOTax Taki BITUM3HSHI Ta IHO3CMHI
HaykoBii: A. FO. Anexcanapos, E. Anprman (Edward 1. Altman),
P. Annepcon (R. Anderson), 1. A. Bopobiiosa, €. M. ['opnuna, M. I1. [le-
nucenko, J[. {ropang (David Durand), A. b. Kamiacekwii, O. A. Ku-
puuenko, A. B. Marsiituyk, E. Meii3 (Elizabeth Mays), 1O. B. Mi-
pomHmyenko, O. O. Hemocexin, H. Cignixi (Naeem Siddiqi), Ix. Cin-
ki-ma. (Joseph F. Sinkey), €. [I. Comoxenues, K. P. Taripbekos,
B. M. Ycockin Ta iHmi.

Tax, nocmimkenns A. b. Kamincekoro [1—3] npucssideHi nuran-
HIO p03p061<n CKOPHMHTOBUX TEXHOJOTIH SIK 1THCTpYMEHTapilo yIpas-
JHHS KPeTUTHAMHA pr3HKaMu KOMEPIfHUX OaHKiB.

A. B. Marsiitluyk y cBoiif MmoHorpadii [4, ri1. 3] BUCBITIIUB HU3KY
NPaKTUYHUX JOCHIKEHb, CIIPSIMOBAaHUX Ha OLIHIOBAaHHS (DIHAHCOBOTO
CTaHy Ta JIarHOCTHKY OaHKpYTCTBAa MiJMPUEMCTB 13 3aJyYEHHSM 1H-
CTPYMEHTAapil0 Teopii HEWiTKOI JIOTIKH, AUCKPUMIHAHTHOTO Ta perpe-
CIHOTO aHaNi3y, HEHPOHHUX MEPEK.
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SK y BITYM3HSAHIN, TaK 1 MDKHAPOAHIM OaHKIBCHKIM TisITBHOCTI HE
BTpaya€e akTyaJbHOCTI NMUTAHHS YNpPaBIiHHS MPOOJIEMHOIO 3a00pro-
BaHICTIO. 30KpeMa, BHACHiIOK Kpu3oBux sBuil 2008 poky Ta moct-
KPU30BOTO TMEPioay, 3arOCTPUBCS IHTEPEC IO MOXKIUBUX METOMIB
yIpaBIiHHS TIPOCTPOUCHHX GankiBcbkux nosuk. Llono BuCBITICHHS
LbOTO NIUTAHHS Y HAyKOBIli JITEpaTypi, TO Cepesl BITUN3HSIHMX i 3aK0-
PAOHHHUX HAYKOBIIB, SKi TOCTIIKYBAIA MOXIIUBI HATIPAMH BIIOCKO-
HaJICHHs1 pOOOTH 3 MPOOJIEMHUMHU aKTUBAMHU y KOMEpPLIHHUX OaHKax,
BapTo 3azHauutu B. . BoBka, H. €. €ropoBy, O. Kupuuenka,
JI. M. Kingpaneky, T.Koxa (Timothy W. Koch), . MakHotona
(Diana McNaughton), E. Meiiza (Elizabeth Mays), B. 1. Mimenka,
A. M. Mopoza, Earapa M. Mopcmana (Edgar M. Morsman, Jr.),
I. B. [lemanceky, O.M. [IpuromanoBy, J[x. Cinki (Joseph F. Sinkey,
Jr.), O. M. CmynoBa, K. P. Taripbexosa, B. M. Ycockina, €. M. Ye-
TUPKIHA Ta IHIINX.

HeszBaxaroun Ha unManuii 00CIT HAYKOBUX JOCIIKEHb MO0 ITH-
TaHHS YNpPaBIiHHSI OAHKIBCLKUMH AaKTUBAMH SIK 3aKOPJOHHHX, TaK 1
BITYM3HSHKUX aBTOPIB, MPpobIIeMa praBJ‘IlHHH MPOCTPOYCHUMHU KpEIH-
TaMH 3aJIUIIAETHCS Ha ChOTO/IHI BKpail aKTyaIbHOIO.

MeTa i 3aBJgaHHA A0C/aiJKEeHHA

Mertoro poOOTH € AOCHIKEHHS MTPOOJIEMH MTPOCTPOUYCHOT KPEAUT-
HOi 3a00proBaHOCTI Ta CTBOPEHHS €()EKTUBHUX METOIB YIIPABIiHHA
npobiemMHuMHu O6opramu 'y (piHaHcoBuX 3akianax. OCHOBHUMH 3aB-
JAHHAMHU CTaTTi €: Mo0yJ0Ba MOAEJIeH CKOPHMHIOBOTO OILIHIOBAHHS
MPOCTPOYCHUX KPEIUTIB HA MIAIPYHTI MOETHAHHS 1HCTPYMEHTAPIirO
TeOpii HEYITKOI JIOTIKM Ta TEXHOJOTH WTYYHHX HCHPOHHHUX MEPeXK;
PO3POOJICHHS PEKOMEH/ALIIH II0/I0 YNPaBIiHHs nopTdenem npodie-
MHHX KPEAWTIB 3 METOI MiHiMi3alii 30UTKIB, CIPHYMHEHUX Je(OII-
TaMH 332 KPEITUTHUMH YTOJIaMHU.

BuKJIa OCHOBHOI'O MaTepiany

Ha npouecu kpenTyBanHs y KOMEPLifHUX 0aHKaX BIUIMBAIOTH 5K
30BHIIIIHI, TaK 1 BHYTPIMIHI YMHHUKH. SKoro 6 He Oyma KpeuTHa mo-
JTITHKA KOMEPIIHOro OaHKy, BTpAT 3a KPEAUTHUMH OTEPALiIMH ITOB-
HICTIO YHMKHYTH HEMOXXJIMBO. J[MHaMiuHEe 3pOCTaHHS MUTOMOI Baru
npo01eMHOI 3a00proBaHOCTI y CTPYKTYpPl aKTHUBIB UMHUTH HETaTHB-
HU{ BIUIMB Ha PEMyTallil0 Ta MOJOXEHHS OaHKIBCHKOI YCTAaHOBH Ha
PHHKY KPEIUTHUX TOCIYT.
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BuszHaunMo CyTHICTh CYMHIBHOI, MPOCTPOYEHOI, MPOOIEMHOT Ta
Oe3HamiitHOT (KpenuTHUM nedonToM) 3a00proBaHOCTI 3 TOYKH 30py
KOMEPLIHHOTO OaHKY.

CyMHIBHOIO 3a00proBaHICTIO BBa)KAa€ThCS 3a00pPrOBaHICTh, MIOAO
TIOTAIICHHS K01 KOMEpIiiHNI O0aHK He Mae BHeBHeHOCTI. [IpocTpo-
YEeHOI0 3a00proBaHICTIO € 3a00ProBaHiCTh, MOTALICHHS SIKOT He BiAOY-
J0Cs Y BU3HAYCHI KPeIUTHOW yrozor tepMminu. [llogo nmpobiemMHnx
KPEAMTIB, TO 1€ KPEIUTH, 3a IKUMHU HE BIOYIOCs 01HOro abo Oiblie
TUTATEXIB, 3MEHIIMBCSA KOEQIIIEHT JIKBITHOCTI 3aCTaBHOTO MakHa,
BUHMKJIM CYMHIBU IIOAO IMoOrameHHs OaHKIBChKOI 3a00proBaHOCTI.
KpenutHuM neonToM Ha3WBAETHCS BiIMOBA MO3WYAIBHUKA MOBHIiC-
TI0O 00 YaCTKOBO BMKOHYBATH CBOI 3000B’3aHHS IL[0JI0 YKJIQJEHOI 3
KOMEPIIHHAM OaHKOM KpeauTHoi yroawm [5, c. 294; 6, c. 276, 278; 7,
c. 329; 8, c. 59].

Yci 1wl pi3HOBHAN 3a00ProBaHOCTEH MOTPEOYIOTH. 3yCHIlb 3 00Ky
KpepuTopa st iXHBOro CTSrHeHHs. Tak, y CBITOBIM OaHKIBCHKHii
NPaKTUI[l BU3HAYEHO PsJI IMIIXOMAIB IIOJO YIPABIIHHS MOPTQhenemM
npocTpodyeHuX To3uK. Cxema Ha puc. 1 BimoOpaxkae kimacudikariro
CHCTEM YIpaBIIiHHA MPOOJEMHUMHU AaKTUBAMM KPEIUTHUX 3aKJIaJiB.
HaBenena cxema moOynoBaHa aBTOpaMH Ha MiAIPYHTI BUKJIAJIEHOTO
matepiany y ctarti 0. B. Mipomnnuenka [9].

| CucreMu ynpasitiHHS POOJIIEMHUMH aKTHBAMHU |

| IenrpanizopaHi | | JeuenrpainizoBaHi |
I l
— CTBOpPEHHS J1epKaBHOTO

«II0ra”Horo» 6aHKy;
— I[ep)KaBHe Ar¢HTCTBO

— CKOpHUHIOBa CHCTEMA;

— Cucrema pob6oTn 3
KOJIEKTOPCHKMMH KOMIIaHisSIMU;
— Cucrtema cex’ I0puTH3aIii
poOJIeMHUX aKTHBIB,

— Cucrema cTpaxyBaHHS
KPEIUTHUX PU3HKIB

Puc. 1. Kimacudikamist cucteM ynpaBiIiHHS
MpoOJIEeMHIMH aKTHBAMU KPEIUTHUX OpraHi3amiit

3 MIUHOM Yacy Ta, 0OCOOJMBO, B YMOBaX €KOHOMIYHUX CHafiB 3Mi-
HIOIOTBCSI TPIOPUTETH 1010 3aJTyYSHHS CUCTEM YIPABIIHHS IPOOIeM-

29



HEMPO-HEYITKI TEXHOJIOTT] MOJIEJIFOBAHHS B EKOHOMILI 2014,Ne 3

HUMU KpeauTamu. Tak, BarOMHM Y CHUCTE€Mi KpPEIUTHOTO CKOPUHTY
CTa€ KOJCKTOPCHKUH CKOPUHT. 3 METOIO ONTHMI3allii BUTPAT 31 CTAT-
HEHHS TPOCTPOYCHHUX OOPTiB AaKTHBHO 3Iy4alOThCS KOJEKTOPCHKI
areHrcTBa. I10CIa0MIOETBCS POIb CHCTEMH CTPAXyBaHHs KPEIUTHHX
PU3HKIB, OCKUIBKH 32 KPU30BUX YMOB HMOBIPHICTb z[eq)onTlB HaOyBae
CBOTO aIlorero 1 Take CTpaXyBaHHs CTa€ HEIPONOPLIHHO JOPOTUM.

OTxe, po3poOJICHHS 1 BIPOBAHKEHHS €(DEKTUBHUX CHCTEM KPEIUT-
HOTO CKOPHHTY y Oi3HEC IpOILeCH KOMEPIIMHOTO 0aHKy € OJHUM 3
BA)XJIMBHX 3aBAaHb PU3HK-MEHEKMEHTY.

OnHuM 3 NepIIoYeproBHUX 3aBlaHb CHOTOJICHHS, 110 CTOSTH Mepea
KOMEepILIHUMHU OaHKaMM, € rpaMOTHE YINpPaBIiHHI MPOOJIEMHOIO 3a-
OOProBaHICTIO 3 METOIO 3a0e3MeueHHsI IXHbOT PIHAHCOBOT CTIMKOCTI Ta
KOHKYPEHTOCIIPOMOYKHOCTI, BIJMOBIIHOCTI CTaHIapTaM 30BHIIIHIX
PEryJIsATOpIB.

VY nporieci poOOTH 3 MOBEPHEHHS MPOCTPOUYCHOI 3a00PTOBAHOCTI
nepea 0aHKOM 4acTO MOCTalOTh Taki IpoOIeMH, SIK IEPEBUILIEHHS BU-
TpaT Ha MOBEPHEHHsI OOPTy HaJ CyMOIO IMOBEPHEHHMX KOIITIB, BU3HA-
YEHHSI YePrOBOCTI Ta MPIOPUTETHOCTI MPU POOOTI 3 MO3NIATLHUKAMH,
edeKTUBHUN BUOIp IHCTPYMEHTapil0 BIUIMBY Ha MO3MYAJIbHUKIB, OIli-
HIOBaHHS peasibHOi BapTOCTI MPOAaXy NopTdess mpoOIeMHUX Kpeau-
TiB KOJIEKTOPCHKIM KOMMaHii TOIo. 3aTy4eHHs] MaTeMaTHYHUX MOJe-
Jeil B aHANITUYHI CHCTEMH KOMEPIIHHOrO OaHKy 1 ajamTarfis mux
CHCTEM I1iJ1 [I0CTaBJICHI Oi3HEC-3aBJaHHs HalaCTh MOXKIIMBICTh 3HAYHO
MiJABUIIMTH SKICTb NPOLECY YIPABIiHHS MOPT(EIeM KPEAUTHHX M0~
3UK, Y TOMY YHCI 1 3aX0aMH 100 MOBEPHEHHS (CTATHEHHS) MPOC-
TpO4eHOi 3a00pProOBaHOCTI.

KosekTopchkuil CKOPUHT MOJUIAE TO3WYATIBHUKIB HA OKpeMi Ipy-
M, 110 € 3pYYHUM Ui poOOTH KOJEKTOPIB 1 JO3BOJISE CErMEHTYBATH
NO3UYAIBHUKIB HE3aJICKHO BiJ] TUIY KPEIUTHOTO MPOAYKTY (BHIY
KpenuTy). BaxxinuBo 3a3HaumTH, 110 CErMEHTYBaHHS MO3WYAJIbHUKIB €
BXJIMBHM OKPEMHUM €TarioM POOOTH IPH OpraHi3aiii mporecy mnoBep-
HEHHSI NMPOCTPOYEHUX KPEAUTHHX KOMITiB. [liciast cermeHTyBaHHS 10
KO>KHOI OKpPEeMOi Irpyny NO3UYaJIbHUKIB 3aCTOCOBYIOThCS Pi3HI CTpaTe-
rii poGoTH, 110 J03BOJISAE 3pOOUTH POOOTY 31 CTATHEHHS (TIOBEPHEHHS)
npoCcTpoUeHoi 3a0oproBanocTi HaileekTuBHimoO [10].

OTXe, CerMeHTallisl IMO3WYaJbHUKIB 3IHCHIOETBCA 3aJIEKHO BIlT
Takux (hakTopiB [9]: mapaMeTpiB KpEeAUTHOI CIIpaBH (KUIbKICTb AHIB Y
NPOCTPOYEHHI, CyMa KpEAUTY; XapaKTePUCTHKH MO3MYANbHIKA TO-
I10); YHCIOBOI XapaKTEPHCTUKU WMOBIPHOCTI KOHTAKTY 3 KIIIEHTOM-
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O6op>xHUKOM — locator score (IpiOpUTETHUMH € OOP>KHUKH, SIK1 Xapa-
KTEPU3YIOThCS BUCOKUM 3HAYEHHSIM JTAHOTO MOKA3HHUKA, 10 CBIIYUTH
PO MiHIMaJIbHI 00CATH BUTPAT, CIIPSIMOBAHUX HA BCTAHOBJICHHS KOH-
TaKTy 3 KJII€EHTOM); YUCJIOBOI XapaKTEpPUCTUKU WMOBIPHOCTI TMOBEP-
HEHHsI 3a00proBaHoCTi 3a KpexuroM — collectability score (Hu3bKe
3HAYCHHS LILOTO [TOKA3HHUKA CBIAYUTH PO HEOOXIAHICT OLIBII TICHO-
ro KOHTaKTy 3 OOP)KHUKOM 1, BiANOBIZHO, HEOOXIAHOCTI 3aTydeHHS
OULTBIIOT KITBKOCTI PECypCiB); pe3yJIbTaTiB IMOMNEPEIHBOIO BILIUBY
TOIIO.

TakuM 4YMHOM, KOJIEKTOPCHKUI CKOPHHI JONOMAara€ BHUPILIMTH
TaKi 3a1a4i mpu poOOTi 31 CTATHCHHSI MPOCTPOUYCHUX TMO3WK: 3JiHC-
HIOE CETMEHTYBAHHS KJII€HTIB, BU3HAYa€ iXHIO YEProBiCTh 1 MPiOpHU-
TETHICTh Ji¥ MpaIiBHUKIB OaHKY 100 MO3WYAIbHUKA, & TAKOX BiJI-
NOBIAHUIT IHCTpyMeHTapiil BiutuBy. KpiM 1boro, Takuii CKOPUHT Ja€
MO>KJIMBICTb OTpUMATH OLIIHKY MOPT(enst IpOCTPOUSHUX er,Z[I/ITlB
JUI TIPOAAXXy IHIIHM CTPYKTypl (HampuKiIald, KOJEKTOPCHKIH KOM-
naHii).

KonekTopchkuil CKOpUHI BpaxoBY€ XapaKTEPUCTHKH KIIIEHTIB-
NO3UYAJIbHUKIB, SIKI 3a3BUYal 3aJIy4aloThCsl y SIKOCTI 3MIHHHMX JI0 MO-
neneu anniKauiﬁHoro Ta MOBEIIHKOBOTO CKOPUHTIB. T00TO, 3MiHHUMHU
MOJIelli KOJICKTOPCHKOrO CKOPHHI'Y MOXKYTb BHCTYIATH TaKi Xapakre-
PHUCTHKH MO3MYaIbHHUKIB. OCOOMCTI JaHi HpO MO3WYaNbHUKA (BIK,
CTaTh, CIMEHHMI CTaH, KUIBKICTh IITEH, OCBITA, MICIle TIPOXKUBAHHSA,
MiCIle peecTpallii, HasIBHICTh HEPYXOMOCTI Ta croci0d ii mpumbaHHS,
3aiiMaHa 10Caja, rajy3b MIIBHOCTI, IOCBIX POOOTH HA OCTAHHBOMY
MiCLl, 3arajbHuil TPyLOBUH CTax); IHOPMALLsS MO0 KPEAUTHOI ic-
TOpii (KUNBKICTH i BHIM KPEIHTIB, SIKNMH KOPHCTYBABCS N103H4AIHIK
3a ocTaHHI 5 pokiB); iH(opMaIlisg 1010 HAJaHOI TO3UKH (CymMa Ta Ba-
JII0TA KPEAUTYBAHHSL, BIICOTKOBA CTAaBKa 32 KPEAUTOM, BUJ KPSIUTY,
TEpPMiH KPEIUTYBaHHS, HASBHICTh 3aCTaBU, MTOKa3HUK CHIBBIIIHOHICH—
HSI 00CsTY KpeJIMTYBaHHs 10 BapToCTi 3acTaBHOrO Maiina — LTV,
CTaTyC KPeAUTY — HOBUI ab0 NMOBTOPHUH, TCPUTOPIATIBHE MICLEC BU-
Jiadi KpeauTy, cyma 3a00proBaHOCTI 3a MO3HKOO, IH(QOPMALIIsS 100
OCTaHHBOTO IIJIATEXKY, CIIBBIIHOIICHHS 00CATY KpeIUTyBaHHS 10 00-
cAriB 3a00pProBaHOCTI 3a KpeAUToM); iHpopMallis 11100 IPOCTPOUECH-
HS 32 Ha/IaHOIO TIO3WKOIO (KUTBKICTh JHIB Y POCTPOUYCHHI, iHpOpMa-
i npo mrTpadu Ta MeHi); (IHAHCOBI MOKAa3HMKH MO3UYAIbHUKA

! Mokasuuk LTV (Loan-to-Value ratio) — ieMOHCTpye CyMy IO3HYKOBHX KOLITIB 10 Bap-
TOCTi MaifHa, 10 OepeThes Y 3acTaBy.
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(3aranbHUi qncmn JIOX1Jl, CIBBIJHOLICHHS JOXOMY Ta ILIATEKY 32
KpEIUTOM — DTI* ) Tomto. Ha ocHOBI 3a3HaueHUX XapaKTEPHUCTHK PO-
3pOOJISETHCSI CKOPUHTOBA KapTa, sika KiIacuQikye mpoOIeMHI TO3UKH
y BIANOBIIHI TPYINH 3aJ€KHO BiJl CTYNEHS PHU3UKY HEMOBEPHEHHS
KpenuTy.

3a pe3ynbTaTaMu KpPEeIUTHOTO CKOPUHTY IO KOKHOTO OKPEMOIo
CerMeHTa MO3MYaIbHUKIB MOKe OyTH 3aCTOCOBAaHA HHU3Ka THUIOBUX
Il (TUCTyBaHHS, CMC-TIOBIIOMJICHHS, I3BIHOK CEKpeTaps, A3BIHOK
KOoJIeKTopa, HedopmarizoBaHa [isi KoJiekTopa Tomio). Taki mii ma-
I0Th OyTH 3aBYacHO PO3pOOJIeHI pU3UK-MEHEIKMEHTOM (p1HaHCOBOL
YCTaHOBH.

BaxmBo 3a3HaYmTH, IO CUCTEMH KPEJUTHOTO CKOPUHTY Yy KOMEp-
HiiHMX O0aHKax MaroTh Bianosinatu npuauunam bazemns I1. e crocy-
€THCS SK OILIIHIOBaHHS MO3WYAIbHHUKA, TaK 1 OpraHizaiii camoro podo-
goro npouecy. Tak, pesynbrarom pO6OTI/I CUCTeMHU Ma€ OyTH He JIUIIIe
Knacmblxamﬂ MO3MYAILHUKIB HAa «XOPOIINX» 1 «IIOTAaHUX», a TaKOXK
OLIIHKa I/IMOBlpHOCTl nedoNTy 3a MO3UKaMH, OIIHKA PIBHS PH3HKY Ta
NPOTIOHOBAHMI MOJIEIUII0 MEXaHI3M CTATHEHHS 00pry (A1 KOJIEKTOp-
CHKOT'O CKOPHUHTY).

KomepriitHi 6aHKHM MarOTh BIPOBAKYBATH TaKi TEXHOJIOTIi Kpe-
JUTHOTO CKOPUHTY, 5IKI O TO3BOJISUIM IIEHTPAIi30BaHO 30epiratu BCIO
iH(OpMAIIiFO 11010 KIIIEHTIB-TIO3MYAIBHUKIB. 3 TUIMHOM Yacy HAaKOITH-
YEeHHS JAaHUX HAJaBajo O MOXIMBOCTI aBTOMAaTHYHO OHOBIIIOBATH
CKOPMHIOB1 MOJeNi Ta 31IHCHIOBATH iX ONTHUMI3ALIO BIAMOBIIHO 110
PETPOCTIEKTUBHUX JaHMX. Taki TEXHONOTil MalTh IOMYCKATH BHE-
CEHH$ JIFOJUHOIO 3MiH y Mozesni. MOXIUBICTb 3/1iICHEHHSI KOHTPOJIIO
1 OLIHIOBAHHS KPESAUTHUX CIPAaB 3a0€3MCUMTh O3UTHBHI PE3yIbTaTH
Bi/| IPOBA/DKEHHS TAaKMX CKOPMHIOBUX TEXHOJOTIA. 3a Takmx ymoB
CIPOLLYETBCS 1 YNPABIHHSA NOPTdENeM IPOCTPOUCHUX KpeauTiB. Bi-
NOyBa€THCS ONTHMI3AIlisi BUTPAT HA CTATHEHHS OOPTiB, CKOPOUYIOTHCS
TEPMIHM TIPUAHATTS PIllIeHb, Peayi3yeThCsl ONCPATUBHE YIPABIIHHSI
HPOCTPOYCHOIO 3a00PTOBAHICTIO Ta 3AIHCHIOETHCS YIPABIIHHS KpeIn-
THUM PU3MKOM. YCIIIIHA IHTETPaLlisi TEXHOIOT1il KPEJUTHOIO CKOpHU-
HI'y 32JICXKUTh Bijl HASBHOCTI PETPOCIECKTUBHIX JaHHUX ILIOJO 0314a~
JIbHUKIB OaHKY, 10 BKIIOYAOTH 1 pe3yJIbTaTH POOOTH 3 HPOOIEMHUMH
KpEeIUTaMU SK y Mepiof KpeIUTHUX OyMiB, Tak 1 B yMOBaX €KOHOMid-

! Mokazuuk DTI (Debt-to-Income ratio) — matoma Bara GOpProBHX IIATEXKIB y JOXOI —
€ OIHMM 3 KJIFOYOBHMX ITOKA3HMKIB NPH 3IifICHEHHI KpeAUTyBaHHS (i3MYHUX 0Ci0. 3HaueHHs
HOKa3HHKA AEMOHCTPYE NMUTOMY Bary LIOMICSYHOro HoXoxy (i3HyHOi 0coOH, IO CIPSIMOBY-
€ThCs Ha MOTAIICHHS KPEOUTHOI O3HKH.
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HOTO crnaxy. Kpim 1poro, 3 MeTor MoOYJOBH aJIcKBaTHUX MOJIENCH
KOJICGKTOPCHKOTO CKOPUHTY JIOCHTHh BKJIMBUM € OOMIH MIX KOMEp-
midHUMHE OaHKaMu Takoro iH(opmaiiero sk 4dopHi crucku (Black
List), a Takox 3amydeHHs iHpopmarii 3 610po KpeAUTHUX ICTOPiH TO-
mo [11, c. 15—16].

YpaxoByro4n Bce BHIECKa3aHe, aBTOpaMH OyJlI0 BHPIMICHO
3AIUCHUTH PO3pOOKY IHCTPYMEHTApil0 OLIHIOBaHHS MNpPoOIeMHOT
3a00pPTOBAaHOCTI B paMKax moOyI0BH MOJENi KOJIEKTOPCHKOTO CKO-
pUHTY.

3amayero Mojelli KOJIEKTOPCHKOTO CKOPUHTY € Kiacudikaris (rpy-
MyBaHH:) MO3UYAIBHUKIB 3 IPOCTPOYCHUMH KPEIUTHUMH IUIATEKAMHU
JUIs TI0/1aiIbIoi poOOTH 31 CTATHEHHs OopriB. I'pynyBaHHs MO3UYallb-
HHKIB 311{CHIOBATUMETBCS 33 «CKOPUHIOBHM 0aoM», IO € Pesyilb-
TaTOM IHTETPOBAHOTO OLIHIOBAHHS HU3KH SIKICHUX 1 KUIBKICHUX Xapa-
KTEPUCTHK MO3WYAIbHUKIB HA MIAIPYHTI i€papXi4HOI MOAENi, Mpen-
CTaBJICHOI Ha pHuC. 2.

3 MeTOK0 OLIHIOBAaHHS MPOOIEMHOI 3200proBaHOCTI B paMKax I0-
6YIIOBI/I MOJIETTi KOJIGKTOPCHKOTO CKOPHHI'Y aBTOPH o0panu IHCTpyMEH-
Tapiid Teopii HEUiTKOI JIOTIKH Ta HeHpOHHKX Mepex. Takuii BUOIp 10-
SICHIOETBCSI HEOJJHOPITHICTIO BXiAHOT iHpOpMalii, OaraTokpuTepianb-
HICTIO, BIICYTHICTIO 0a3u JUIs NOPIBHSHHS Pe3yJIbTYIOUMX 1HTETpasib-
HUX 3MIHHUX MOJIEJ TOIIIO.

[Ipomiec MozenroBaHHS KOJEKTOPCHKOTO CKOPHHTY 13 3allydeH-
HSIM 3a3HAQYEHOr'0 IHCTPYMEHTApil0 3IHCHIOETHCS 32 TaKUMH €Ta-
namu:

1. ®opmyBaHHs HaByYaJbHOI BUOIPKM ILIOJ0 BXIJHUX KpUTEpIiB
OLIIHIOBAHHS ITO3UYAJILHUKIB.

2. JIIHrBICTHYHUH OIMC BXIIHAX KpHTepnB owintoBaHHs |V piBHs
iepapXxii, BCTAHOBJICHH 1apaMeTpiB iX (YHKIIH HAICKHOCTI Ha Miar-
pyHTI BuKOpucTaHHs KapT KoxoHeHa 3 mopanpmioro ¢a3zzudikaiiero
X KPUTEPIiB.

3. 3ropTka BXIIXHHX KpHUTepiiB owuiHoBaHHs IV piBHs iepapxii y Bi-
JIMOBIHI TIPOMDXKHI 1HTErpasbHi Moka3HUKK ouiHtoBaHHs 111 piBHS ie-
papxii.

3.1 Po3paxyHok iHTerpoBanux nokasuukis (Y;°) Ha 6asi KijbKic-
HUX 3MiHHEX |V piBHS iepapxii y po3pi3i MPOMIKHUX IHTETPATBHUX

nokasuukis (I.°) I1I piBHs iepapxi.
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3.2 PospaxyHok miHrBictmuHux 3MiHHMX (K!) mono BXigHUX
SKICHUX 3MIHHHX.

3.3 3roptka kimpkicHux (Y,°) Ta sxicaux (K) mokasHHKIB y
HPOMIXKHI iHTeTrpalibHi TTOKa3HUKH (I,°).

4. JIIHTBICTUYHUI OMMC MPOMDKHHUX 1HTErpabHUX MOKA3HUKIB OLli-
uioBaHHs III piBHS iepapxii, BCTAHOBICHHS MMapaMeTpiB iX (QYHKIIiH
HAJIEKHOCTI Ha MIAIPYHTI BUKOpUCTaHHS KapT KoxoHeHa 3 monaib-
WO (pa33n(IKaLi€ro IUX NOKA3HHKIB.

5. 3roprka NMPOMDKHHX IHTETpanbHUX IOKA3HHMKIB OLIHIOBAHHS
III piBast iepapXii y BIAMOBIAHI iHTErpabHi MOKA3HAKH OLIHIOBAHHS
II piBH# iepapxii.

6. JIiHrBICTUYHUH ONKC IHTETPAJLHUX TOKA3HHKIB OI[IHIOBAHHS
II piBHs iepapxii, BCTAHOBJIEHHsI apaMeTpPiB iX (QYHKIIN HaIEXKHOCTI
Ha MIAIPYHTI BUKOpHcTaHHs kapT KoxoHeHa 3 moganeioro ¢asz3udi-
KaIl€ro IUX MOKAa3HUKIB.

7. 3ropTka iHTerpajJbHHUX MOKA3HUKIB oIiHOBaHH: Il piBHA iepap-
Xil y pe3yJIbTyrounii CKOpUHTOBHI 0aj (1HTerpaibHUi TOKa3HUK I piB-
Hs 1€papxii).

8. Amnaii3 pe3ynbTaTiB OIIHIOBaHHS.

HapuanpHO0 BHOiIpKOIO 1711 TOOY/I0BH MOJEINI CIYyryBaB IMiTO-
BaHUW KPEAUTHHIA NOPTQETh KOMEPUIHHOTO OaHKYy HIOA0 KpEIuT-
HUX yroa ¢izuunux oci6. O6csr miaroroBiaeHoi BUOIPKU CTAaHOBUB
1000 kpeauTHUX yroja 3 aKTUBHUMH MPOCTPOUYECHUMH ILIATEKAMHU.
Takum uurOM Oyio chopmoBano Debtor's Pool, to6to moprdensb
KPEAUTIB 3 MPOCTPOUYEHMMHU TEPMiHAMHM TIOTAlIeHHS 3aboprosa-
HOCTI.

VYV s4KOCTI BXIIHMX 3MIHHMX MOJeNi (KpUTepiiB OLIHIOBAaHHS
IV piBH# iepapxii) Oyaemo BUKOPHCTOBYBATHU 1H¢)opMau1}0 po mo-
3UYATbHHUKA, 30KpeMa JaHi MO0 AKICHUX 1 KIMBKICHMX XapakTe-
PHCTHK. YH1BepcanLH0Io MHOXXHHOIO ([iarna3oHaMu) 3MiHHOI MO-
Jielll Ha3BeMO 3HAYCHHS, SIKHX BOHA MOXKeE Ha6YBaTI/I Hanpuknar,
3MiHHA «CTaTh» BH3HAYCHAa HA YHIBEpPCAJIbHIN MHOXHHI {«4O0JOBIi-
gay; «KiHOUa» }.

Biabip BXimHMX 3MIHHHUX MOJENI 3IIHCHIOBABCS TaKUM YHHOM,
mo0 CKOpHHTOBUil 0an (pe3yiabTylOUMi IHTETPaNbHUNA ITOKA3HUK)
BPAaxOBYBaB TaKi XapaKTEPHCTUKU MO3MYAIbHHKA, SIK: COLIaJIbHO-
nemorpadiuHi AaHi; 3alHATICT; hiHAHCOBUII cTaH; iHpOpMALis 00
HaJIaHOi O3MKH; iH(pOpMallis 1010 MPOCTPOUCHHS.
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ABTOopamMu Oysi0 MpOaHATI30BaHO BCI JOCTYIHI 3MiHHI BHOIPKH,
0 XapaKTepU3yIOTh MO3WYAIBHHUKIB KOMEPIIIHHOTO 0aHKy, i 10 MO-

Jleni BKIIOYEHO Taki: BiK (XS ); cTaTh (X5 ); piBeHb OCBiTH (X33 );
Micue peectpanii (X, ); TEpMiH peecTparii 3a nacnoptom ( Xy, ); Ci-
Meiinuii cran (XJL); KUIbKicTH yTpuMaHiis (X3 ); J0CBiA po6oTu

(x2°); mocana (X2 ); micue pobotn (X% ); ramyss mismbHOCTI (XS );

OCHOBHHMI1 OMicAuHMI 10X ( XDy ); MOJATKOBMH MOMiCSIHUI 0Xi]
(st2 ); MOKa3HUK MTUTOMOI Baru OOProBux miaTexiB y noxoai — DTI
(X33 ); cyma Kpeauty ( X513 ); BAIIOTa KPEAUTYBaHHS ( Xy ); PiuHa Bij-
coTkoBa cTaBka ( XS} ); TepMiH KpemuTyBanHs ( X, ); aHyiTeTHHI IUTa-
TDK (XCr5 ); perioH BUJA4l KPEAUTy (XCrG ); IeHb THOXKHSA BUAAUl Kpeau-
Ty (XS5); indopmanuis npo 3abesnmeuenHs kpemuty (Buz 3abesmne-

uenns) (XCh); BapTiCTh 3acTaBU ( X_. ); TMOKA3HHUK CIIiBBiHONICHHS

cr8 cr9

CYMH KpeauTy 110 BapTocTi 3actaBd — LTV (XSF)); MakcumaibHa Ki-
JIBKIiCTh JIHIB Y MPOCTPOUYEHHI 32 HAJaHOK MO3MKOK0 ( XSh ); KiBbKICTh

3 R
TIPOCTPOUEHHX TIATEKIB 32 HAJAHOK MO3HKOIO ( Xy ); MOKA3HUK Has-
BHOCTI TMPOCTPOYEHHS 3a MEPUIMM IUIATE)KEM 32 HAaHOIO TO3UKOIO
(XSR); MOKa3HMK HASIBHOCTI MPOCTPOYEHb 32 TPHOMA MEPLIMMH ILla-

TexkaMH 10/I0 HATaHOT MO3UKH ( Xy ).

VY sKocTi BHXIZHOI (pe3ysbTyrouoi) 3MIHHOT BHKOPHUCTOBYETHCS
cKkopuHroBuid Oan/orinka (SCOre) moa0 po3nOIily KPEIUTHUX YTroJ
3a TAKMMHU CETMEHTaMH HETOTalleHuX MPOCTPOYEHUX 6opr1B — «He-
KPUTUYHUNY, «CEPeAHIN», «IIOTAaHUW», «IyXKe MOTaHHW» 1 «CIHCaH-
Hso» (kmacu S_1,S 2,S 3,5 4,S 5, BII[HOBIZ[HO).

3a3Ha4MMo, 110 Ha3Ba JIHIBICTMYHOI 3MiHHOI Ta Ti yHiBepcajbHa
MHO’KMHA 3a3BUYail BINOBIIal0Th Ha3Bl Ta MHOKMHI 3HAUYEHb MEBHO-
T'O KiJIBKICHOTO KPUTEPIIO OIL[IHIOBAHHS.

Jlist KOKHOT BXiZHOT HenepepBHOT 3MiHHOT (Bik (X, ), TEPMiH pe-
ectpartii 3a macroptom ( Xy ), 10CBiZ po6oTH (X3 ), OCHOBHMIi 110~

MicsaHmI 10Xif (X5 ), AOJATKOBHI moMicsanuit oxin ( X95 ), MoKa3-
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muk DTI (%5 ), cyma kpeauty (X5 ), piuHa BificoTkoBa cTaBka (X, ),

TepMiH KpeauTyBaHHs ( X_, ), aHYITeTHU mnatix (Xor ), BApTIiCTh 3a-

cr4 crb

ctaBu (X5, ), MoKasHUK ouinroBanHs LTV (XS5, ), MaKCHMasbHa Kislb-
KICTb JIHIB Y NMPOCTPOYEHHI 32 HAJAHOK MO3UKOK0 ( XSh ), KiTBKICTH
MIPOCTPOYEHHX TLIATEXKIB 33 HAAHOK MO3HKO ( X5 )) BU3HAYAETHCS
MHTBiCTHYHA 3MiHHA X (1€ § — iHJeKC, 0 BKa3ye Ha iHTEeTpaTbHHIl

nokasHuk 11 plBHiI iepapxii; | — iHJeKC, WO BKa3ye HAa NPOMDKHHUIL
inTerpanbHuil mokasuuk I piBHs iepapxii; j — iHzeKe, WO BKasye
Ha BIANOBIJHY BXiJHY 3MiHHY), Ha3Ba SKOI CHIBIaJga€ i3 Ha3BOIO
BIJIMIOBIIHOT 3MiHHOI, Ta (OPMYEThCS TEPM-MHOKHHA 3HAYCHBb

T = {.,1’ tiot ”3} Ty tf, — TepM JiHrBiCTHYHOT 3MiHHOT, 110 Mae Ha-
3By «Hmsbkuit» (H); tij2 — «Cepenniit» (C); ti?3 — «Bucoxkuit» (B).

[Topsimok TepMiB BCTAHOBJIEHO BiJ MEHIIUX 3HAYEHb 10 OUTBIINX
3HAYeHb YHIBEPCATbHOI MHOKHHH, TOOTO BIiJ] HaWTipIIOrO JO HaWi-

KpaIioro Jjis 3MiHHHX: TEPMiH pEeCTpallii 3a macropToM (Xsds) Ioc-
BiJl poOOTH (le ), OCHOBHHUH IIOMICSYHUHN JTOXI]T (stl ), TOAaTKOBUI

nromicsuHmit oxin (X5, ), BapTicTh 3actaBu (Xor ). Ta HaBnaku —

cr9
BiJl KPAWIOro 0 ripmioro jyis 3viHHuX: nokasuuk DTI (X35 ), cyma
KpeIuTy (Xcrl) piYHA BIZICOTKOBA CTaBKa (Xcr3) TEPMiH KPEIUTyBaH-
Hs (XS, ), aHyiTeTHuii matik (Xs), MOKa3sHUK OuiHIoBaHHS LTV
(xEF ), MaKcuManbHa KilbKiCTh JHIB Y TIPOCTPOYEHHI 38 HAJaHOK MO-
3UKOI0 (X5 ), KUIBKICTh MPOCTPOYEHHX TUIATEKIB 32 HAJAHOIO TO3H-
KOt (X5 )-

Jlist 3minHOT «Bik» (XJ), ) TEPM-MHOKHHA 3HAYEHb MA€ TaKy CTPYK-
Typy Ha yhiBepcanbhill MHOMmHI Tg = {tsdll’tsdlz’ sd13’tsd12’tsd11}
Tyt t30, — TepMm JiHrBicTHUHOT 3MiHHOT, 0 Mae Ha3By «Huzbkuii»
(H); t2), — «Cepemniii» (C); tor, — «Bucokuit» (B). Taka cTpyk-

Typa TepM-MHOKUHH 3Ha4€Hb 3MIHHOI a/IeKBATHO PO3MOALIUTH MO3H-
YaTbHHUKIB Ha BEKTOpI 3HaueHb 3MiHHOI «Bik». Tak, 3rigHo craTHc-
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TUYHHX JTOCIIDKEHh KOMEPIIIHHIX OaHKIB HAaHOUTBIHIA PiBEHB JOBIpU
MalOTh MO3UYAIBHUKU CEPETHBOrO BiKy. Mool Ta cTapii no3uya-
JHHUKHU 3aPEKOMEHIYBaIu ce0e SK TaKi, XTO JT03BOJISIE COOl HE BHKO-
HYBaTH 3000B’s13aHHS NIepe]l KOMEPLIHHUM OaHKOM.

HanexxHicTh 3Ha4eHb BXIIHMX 3MIHHUX O TEPMIB BiIMOBITHUX
TEPM-MHOKHH BU3HAYAETHCS (PYHKIIISIMU HAJICKHOCTI. Y TIpeIcTaB-
JICHOMY JIOCJI/I)KEHHI 32 OCHOBY JUIsI KOHCTPYIOBaHHS (YHKIIH Ha-
JISKHOCTI 00paHO KBa3iA3BOHOMOMIOHI (YHKII, sIK 300pa)keHO Ha
puc. 3.

be, bE

lijn 2ijn xg

Puc. 3. ®yHKIIIT HaJIEKHOCTI KBa31I3BOHOMOTIOHOTO THITY

Tak, cucreMa KBa3iA3BOHONOMIOHMX (YHKIH HAJICKHOCTI s
TepM-MHOXHHHM JIHTBICTHYHOI 3MiHHOT X; MaTHMe Takui aHajiTHd-
HUH BUTJISAA:

g g
1, 1 Xij < b2ij1’
g g g
Mt“(xi? ): g g \2' bzijl <X ; (4)
1+ Xij — Maij1
Cg
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1
g g
T o N2 X <b1ij2'
14 Xu _blijz
cs
tijgz( g)_ 1 e bd. <x9 <p? 5
nooiXi )=94, hijz = Xij = Dgijas (5)
1
g 9.
, < x3:
g _bg 2 2ij2 ij
1+ Xj 2ij2
cd
2ij2
1
g 9
70 X <b1ij3’
tfs (yo Xi? _blgij3
Ml (Xij): 1+ f (6)
Cijs
9 9.
1, blij3 <X,

e X — j-Ta 3MiHHa i-r0 MPOMIKHOTIO iHTErpalbHOIO MOKA3HUKA J-T0

IHTerpaspHOro MOKa3HuKa, | =1,J; ;
J, — KIJBKICTh BXIIHMX 3MIHHHX, IO BITHOCATBCS J0 | -TO IPO-

MI)KHOTO 1HTETPAIbHOTO MMOKa3HUKa, | =1, Ig X

| ,— KiNBKiCTh MPOMDKHUX IHTETPANBHUX MMOKA3HUKIB s §-TO

IHTETpaIbHOTO MOoKa3HuKa, § =1,G;
G — KIUIBKICTh IHTErpajbHHX MOKA3HUKIB oliHIOBaHHA I piBHS
iepapxii (G = 2);

li-gn g . . . . g
T (Xij ) — (YHKIls HAEKHOCTI 3MIHHOI X{ N -My TepMy TepM-
MHOKHHH 3Ha4YeHpb T, = {ti?l,ti?z,ti?a}, n=1LN;

N — kinmbkicTs TepmiB TepM-mMuEOKHHKH T, (N = 3);

b}, — miBa KOOpaMHATA MAKCUMYMY (DYHKIIiT (pt"g" ( Y ): 1) ;

lijn lijn
Cjjj— KOE(illieHT CTHCHEHHS/PO3TATYBAHHS JiBOI JyrH (yHKIii
HaJICJKHOCTI;

5ijn — TIPaBa KOOPIMHATA MAKCUMYMy (yHKITIT (ut‘?“ (bzgijn ) = 1) ;
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g
C2|jn

KOoe(DiLi€HT CTUCHEHHS/PO3TATyBaHHS MPaBOi AYTH (YHKIIIT
HAJIEKHOCTI.

Jl1st BCTaHOBIICHHS! napaMeTpiB (yHKLII HAIEKHOCTI aBTOPH LII€T
CTaTTI BHKOPHCTOBYIOTh HCHPOHHI MEpEii, [0 CaMOOpraHi3yHThCs
(xaptu Koxonena) [12]. TlepeBaru 1poro mijaxoay MojsrarTh y TOMY,
1O IpoLEeC no6ynosu kapt KoxoHeHa He OTpeOye: HAsSBHOCTI arpio-
pHoi iH(popmaLii mpo mapamMeTpy KJIacTepiB — Ha BIIMIHY BiJ CTaTH-
CTUYHUX METOMIB KnaCTepmauu «eTalIOHN KIACTEPIB» POPMYIOTBCS B
nporeci HaBYaHHS HEHMPOHHOI MepeKi BUKIIOYHO HAa OCHOBI BXiJTHOT
iH(popMallii; BITOMHUX 3HAUEHBb «BUXOY» MOJEII; 3aJy4eHHs eKCIep-
THOI TyMKH.

VY pesynbTaTi HEHPOHHOI 0OPOOKU CTATUCTUYHOI BUOIpKU 3HAUYEHB
BXIJIHMX TOKAa3HUKIB Ta aHai3y mpodingiB modynoBanux kapT Koxo-

HeHa! GyI0 OTpMMaHO Taki mapameTpu (YHKIi HATeKHOCTI b
by (Tabum. 1).

2ijn? 1Ijn’ 2|jn

Tabnuys 1

MAPAMETPHU KJACTEPIB TA MAPAMETPU ®YHKIIIA HAJIEXKHOCTI
BXITHUX 3MIHHUX OO0 KUVIbKICHAX XAPAKTEPUCTHUK ITIO3UYAJIbHUKIB
3A PE3YJIbTATAMM HEMPOHHOI OBPOEKU BUBIPKH

3HavyeHHs mapaMeTpiB QYHKIIH HATEKHOCTEN
Ha3sga 3MiHHOI Hassa | Llenpoin
KJ1acTe KJ1acTe
Py Py bl?Jn bzgljn Clg:Jn ngljn
H 25 — 26,25 — 0,75
C 31 29,45 32,55 1,45 0,45
Bik B 37 35,15 38,85 1,15 0,15
C 43 40,85 45,15 0,85 0,85
H 50 47,5 — 0,5 —
H 56 — 59 — 59
Tepwmin - peect- | 182 173 191 54 62
pawii
B 325 309 — 55 —

! PospaxyHKH IpOBOMMIIECE y CepesoBHII AeMoBepcii mporpamuoro Momyis Deductor
Studio Academic 5.3. Caiit po3pooHukiB — http://www.basegroup.ru/.
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Ilpoooeoicenns madan. 1

3HaveHHs mapaMeTpiB QyHKIINH HaleKHOCTEN
. .. Hassa Lentpoin
Ha3ssa 3miaHOT KracTepy | Kiactepy b g b g g g
lijn 2ijn C1ijn C2ijn
H 83 — 87 — 53
JlocBin poGoTu C 198 188 208 47 50
B 320 304 — 45 —
H 5841 — 6 133 — 1229
OcrosHui wo- C 8914 8 468 9 360 1085 1221
MICAYHUU JOXI1T
B 12322 | 11706 — 1091 —
. H 2621 — 2752 — 1210
HonarkoBuit
woMicsTIHuiA C 5311 5045 5577 1075 1 055
FOXIL B 8000 | 7600 — 939 —
H 2,49 — 2,61 — 1,00
DTI C 4,74 4,50 4,97 0,88 0,81
B 6,83 6,49 — 0,70 —
H 33 360 — 35028 — 14 492
Cyma kpeaury C 65920 | 62624 69 216 12 704 11984
B 97200 | 92340 — 10 340 —
H 10 — 10,5 — 2,5
Piaxa sizcor- C 16 15,2 16,8 12 1,2
KOBa CTaBKa
B 22 20,9 — 1,9 —
H 830 — 872 — 155
Tepmin kpeau- C 1220 | 1168 | 1290 138 122
TyBaHHSA
B 1 600 1520 — 105 —
H 1533 — 1 609 — 795
Amnyirer C 3288 3124 3453 710 974
B 5 547 5270 — 812 —
H 99 000 — 103 950 — 36 050
Bapricts C 182000 | 172900 | 191100 | 31900 | 51900
3aCTaBHu
B 306 000 | 290 700 — 46 700 —
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Baxinuenns maon. 1

3HavyeHHs mapaMeTpiB QYHKIIH HaIeKHOCTEN
Ha3sBa 3minHOT Kii?;;y LKIE:?T;(;;[ g g g g
b1|Jn b2|Jn C1|Jn C2|jn
H 0,38 — 0,40 — 0,21
LTV C 0,84 0,80 0,88 0,19 0,47
B 1,91 1,81 — 0,44 _
MaKC}/IManLHa H 253 — 266 — 153
KUTBKICTH C 587 558 616 137 161
HPOCTPOICHHUX
JAHIB B 973 924 — 144 —
o H 10 — 10,5 — 55
Kinbkicth
MPOCTPOYCHUX C 23 21,85 24,15 4,85 4,85
MJIaTSKIB
B 37 35,15 — 515 —

VY mpoueci noOynoBu KapT caMoopraH13au11 CKCIICPUMEHTAIBHUM
HUISIXOM BH3HAYEHO, [0 HAWTOYHIMIMK pe3ynbTaT Uil 3MIHHUX BiK
(xS7), Tepmin peectpartii 3a macroptom ( XJi ), 10CBig podotu (X5°)
HA/IAF0Th KapTH Po3MipHOCTI [25 x 25]. JIsl 3MIHHMX: OCHOBHHMIA I110-

MICSIYHHI TOX1] (X?le) MOMATKOBUI IIOMICSIYHUNA TOXI1I (X?Sg) no-
kasuuk DT (X95), cyma KpemuTy (Xor), piuHa BiJICOTKOBa CTaBKa

(XS%), Tepmin kpemuTyBanHs (XS, ), aHyiTeTHUi matixk (X: ), Bap-

crd

TicTh 3acTaBu (X4 ), MOKa3HUK owiHoBanHs LTV (XS5 ), Makcumas-
. . . . CR .
Ha KUIBKICTb JJHIB Y IIPOCTPOYEHHI 3a HAJAHO MO3UKOIO ( X, ), KiIb-

KICTb MPOCTPOYEHHX IUIATEXIB 3a HAJaHOI MO3MKOI (X3 ) Oysy-
BaJIMCh TOMOJIOTYHI KapTu po3mipHocTi [30 x 30]. Came 3a Takux po-
3MIPHOCTEH KapT camoopraHizauii MakCHMalbHI 3HAYEHHS MOXU-
00K MaTpuIll KBAaHTYBaHHs MaroTh fornyctumuii piseHs 0,036. Takox,
3a/laHl TOMOJIOTIYHI PO3MIPHOCTI MOSICHIOIOTBCS BEITUKUM 00CIromM
BuGipku (1 000 kpeauthux yrox). TononoriuHe BigoOpa)KeHHs Kiac-
Tepu3allii HaBeleHO Ha puc. 4. Taki TOMOJOTIYHI KapTU camoopra-
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Hizauii OyayroTecsi y nporpamHomy moayii Deductor Studio Aca-

demic 5.3.

x|
0 __|
] 55

a)

[Joaancoeui acia, rp x|

éy%
1] 4386407 8] 9372

Tepwin kpequysani, y;:\rmx

AN

x)

MakeumansHa KinbkicTs AHIE y npoc.. X|

1325

— —
a 537.04] 867.5 1704
)

Tepuin npousarina/peccrpai sa X[

e
] 2585 517

/

n 52751 47075 B 243

Locein pobioTn, Micaue

“a

1935 - 399

Cyma kpeaity, rpn

s

aaan 64440 [z

UWomicsuruii o, rpH

7

3ma 30035 15000

D)

Piuna sigcorkasa <Taska, % ]

e) €)
Anyirer, rpn, x| BapricTs 3acTasu, rpH. x|
:WS?
— — _~ B
24475 (33583 52288 0213 f— _—
TOREEY]  19%5 996E5 Y O 18 378
) K)
Kinsciers npoctporverts Ginoue 314, _|
M)

Puc. 4. Tononoriuni kaptu KoxoHeHa 3MiHHUX:

(a) «Bix» [25 x 25], (6) «Tepmin peectpauii» [25 % 25], () «[locBin po6om» [25 x 25],
(r) «llomicsunuit moxim» [30 x 30], (n) «domarxosuii womicsunuit poxim» [30 x 30],
(e) «ITokazuuk DTI» [30 x 30], (€) «Cyma kpeauty» [30 x 30], (k) «PiuyHa BiICOTKOBa CTaB-
ka» [30 x 30], (3) «Tepmin kpemutyBauus» [30 x 30], (1) «AnyireTHuii mwiatix» [30 x 30],
(i) «Bapricts 3actaBn» [30 x 30], (k) «Iloka3nuk omintoBanus LTV» [30 x 30], (;1) «Makcu-
MajbHa KiJbKiCTh AHIB y IPOCTPOYEHHI 3a HaJaHO mo3uKoo» [30 x 30], (M) «KinbkicTs mpo-
CTPOYCHUX IIATEKIB 32 HAIAaHOKO MO3HKOr0» [30 % 30]
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HacTynHnm eranoM MOZIEIIOBaHHS KOJCKTOPCBKOIO CKOPHHIY €
3TOPTKA BXIJHAX KPUTEpiiB ouiHIoBaHHs |V piBHS lepapxii y BIAMOBLA-
Hi HpOMl)KHl 1HT€FpaJ'IBH1 MMOKa3HHUKU OI_IlHIOBaHHH III piBHs iepapxii.

Cepest pisHOMaHITTs IPABHII HEYITKOTO JIOTI4HOTO BUCHOBKY Haii-
y)KI/IBaHIH_II/IMI/I € TIpaBHIa MaM/IaHI Cyreno, iepapxidHi, KOMIIO3U-
1iliHe mpaBuiIo 3aje Ta iHIIi.

Buxopucrtanns 3ropTku TMny MamMaaHi y Halomy BHUMAJKy HE €
JIOPEYHUM Y 3B’SI3KY 3 BEJIMKOIO KiJBKICTIO MOXJIMBHX KOMOiHAIlii
JIHTBICTUYHHUX TEPMIB BXiHUX 3MIHHHUX. Tak, JIumie 3a KiJIbKICHUMHU
3MIHHHMH HAaJli4yBajloch OJM3bKO MIBTUCSAYI BapiaHTIB. 3aiy4cHH
eKcrepra- aHATITUKA 10 Q)opMyBaHHﬂ TaKoi 6a3u NpaBUiI HAACTb XHO-
HUI pe3ysbTaT y CerMEHTalil MpoOIIeMHHX KIIIEHTIB 3 METOIO yIpaB-
JiHHA Tpo0IEeMHOI0 3a00pTOBaHICTIO.

3alry4eHHs 0 IIPOLECY MOJCIIOBaHHs 1€papX1‘{HI/IX CHCTEM HeYiT-
KOTO JIOPYHOTO BHCHOBKY € OJHMM 3 HAWNPUIHATHINNX y BUNAAKY
MOJIC/IIOBAHHs HA BUOIPKaX, IO HAIIYYKOTb TUCAYI CIIOCTEPEXKCHD 13
LMPOKUM TIePEIiKoM 3MiHHKMX. BrkopucranHs Takoi cucremu HewiT-
KOTO JIONYHOTO BUCHOBKY JJO3BOJISE [IOZOJIATH POOJIEMH BUCOKOI po-
3M1pHOCT1 P MOJICIIOBaHHI OaraToMipHuX 3aiexHocreil. Tax, 3a
3HA4YHOI KUTBKOCTI BXOI[IB CKCIIEPTY-aHAIITHKY BaXKO BHKJIACTHU IPH-
YMHHO-HACIII/IKOBI 3B’S3KKM HEUITKUMU IpaBuiamu. [lepesaroto BuKo-
PUCTAaHHS 1€papXi4HOT CUCTEMH HEYITKOTO JIOTIYHOTO BHCHOBKY Ta-
KOX € 1 I1 KOMIIAaKTHICTb. AJe HEJOJIIKOM BUKOPUCTaHHS TAaKOTO THITY
BHCHOBKY y HAIIOMYy BHIIQJKy € BIUTUB JIIOJICBKOTO (paKTOpy Ha pe-
3yJNbTAT TPYNYBaHHS MO3WYAJIBHUKIB, IO OB S3aHO 3 E€KCIEPTHUM
BCTAHOBJICHHSIM TIPABHII IPUAHATTS pileHsb. SIKio cToiTh 3a1a4a cer-
MCHTYBAHHsI CyKyHHOCTl OOpPKHHKIB 3 METOIO BCTAHOBJICHHS BiIMOBII-
HOi cTpaTerii BIAHOCHMH KPEAUTYIOUOTO 3aKJIaay Ta TMO3WYaJIbHHUKA
MIOZI0 TIOBEPHEHHSI MPOCTPOYCHHUX OOpriB, TO BapTO 3IIHCHIOBATH
3rOPTKY IOKa3HUKIB, II0 XapaKTEpU3YyIOTh MO3MYAIBHUKIB (Taki sK
BiK, HasBHICTh OCBITH, CiM 1, iT€H, cTaXy poOOTH, Miclld peecTparii
Ta iHme) TaKMM YMHOM, 100 BHMSIBUTH 3aJIEKHICTh «BXI1JHI 3MIHHI
MOJIEIIl — PU3UK HETIOBEPHEHHSD).

Tax, Ha TyMKy aBTODIB, 3 METOI0 OTPMMAHHS OLIBLI aJeKBATHHX
pe3y/IbTaTiB OLIHIOBAHH KPEMTHOTO PU3UKY JIOPEYHO y TAKOMY BH-
najKy 3aCTOCYBaTH 1€papX1‘{HI/II/I MiAX1[, 3Jy4MBIIM HA €Tanax 3rop-
TKH JUTHBHEC KOMIIO3HIIHE NPaBUIO 3 MOAANBIIOK HEHPOHHO 00-
pOOKOI0 OTPUMaHOi MHOXXHHH 3HAY€Hb PE3YJbTYIOUOI0 1HTETPOBAHO-
ro nokasHuka 3a nomnomororo kapt Koxonena [13, c. 86]. [Ipuxmnan
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peastizaiii aIluTUBHOTO KOMITO3ULIIHHOTO MpaBMiIa JIJsl 3TOPTKU KiJib-
KICHUX 3MIHHHMX 3 METOIO MOJAJIbIIOr0 BU3HAUYECHHS MPOMIKHHUX 1HTE-
rpajbHUX MOKa3HUKIB ouiHtoBaHHA III piBHS iepapxii mpeacTaBieHuit
¢dyHKIIETO:

i (X:j, n=1,2,3

Yigz_JziB Cooxmax p® (xe))i=1T,,9=12. (7)
HPfa )

Otxe, cucrema piBHSAHb QAUTUBHOI KOMITO3ULIHHOI 3TOPTKH K1JIb-
KICHUX BXIJHHMX MOKa3HMKIB JJIS1 PO3PAXyHKY NPOMDKHHUX 1HTETpaib-
HUX NOKa3HMKIB ouiHioBaHHA III piBHA iepapxii MaTUMe TakuX BH-
DI

oD Us1n
st = [ [ 0D OD)D X rmlaz)g(“ (X?le ))+ B { [ (0D J]
arg) max | u X&1 max | p

t%‘%n
X max M stz B

, [ D x ﬂ‘f"z),‘a(”tggn (2 )) (8)

n=1,2,3 arg[
CR crin
Ycr = mazX( 1 ( crl ))+B {CR X
arg[nr_nax [ Cfl" ]J = arg{nr:nlaﬁ[p or3n (Xg%)]}
tccrsn( )) ( tc?in( CR))
X X
nml‘,"‘z’,‘s(“ Kl P, o [ 2| izt VeIt
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n=12,3 crion 1,2,3

4 R .
X max(ut”g" ( Xero ))+ B & X r ax(utcrlon (X:‘.:r?o))v
arg[nr:nlézs[u (Xcrlo)]j =

CR _
Ych -

X

A

x max i (xS7))+
B (CR 2123 n chl B (CR
arg{ rj}a;:;[“ chln (XS]RI )jj n=1,2, arg[ Tla;(:;[p' ch2n (Xg‘Rz )]]

X Max (ptCC“RZ" (xf,f; ))

\_ n=123

Jlist BUSHAYCHHS BEKTOPIB KOPUIYIOUHX KOCOILli€HTIB 3 aBTOpaMu
OyJnH TIPOBEJICH] YHCIICHH] EKCIIEPUMEHTH OKPEMO JUIsl KOKHOI 3MIHHOI.

OcCKiTbKH BXiJIHI 3MiHHI MarOTh IMO3UTUBHUI a00 HETATUBHHU 1HT-
PEIIEHT, TO BEKTOPU KOPUTYIOUUX KOE(DIIliEHTIB MalOTh BPaxOBYBaTH
III0 BJIACTHUBICTh. Tak, 10 3MIHHUX 3 MO3UTHBHUM IHTPEAIEHTOM Bill-

HOCATBCS TEPMiH peecTpalii 3a macrnoptoM (Xl ), IOCBiI poGOTH
o . o . oD o .
(x2°), ocHOBHHMIT OMiCAUHMI 10Xia (X% ), JAOAATKOBHI IOMiCSY-

Huii oxix (X5, ) 1 BapTicTh 3actaBu (XSs ). To6TO, unM Ginble 3Ha-

cr9

YEeHHS TaKUX 3MiHHHMX, TUM Kparie (MeHI pu3ukoBaHimie). O4ikyeTb-
Csl, M0 y TAKUX MO3WYAILHUKIB OiIbIIIe HMOBIPHICTH pO3paxyBaTHCS 3
KpenuTopoM. s TakuxX 3MIHHHX €JIEMEHTH BEKTOpa KOPHUTYIOUHX
KOoe(]ilieHTIB MPUHMAIOTh J10/1aTHI 3HAYEHHS 1 PO3TAIIOBaHI y HOPSI-
Ky 3pOCTaHHS.

Ilo/10 TakuX KiNbKiCHUX 3MiHHHUX, K mokasuuk DTI (X95), cyma

KpCI[I/ITy (xSF), piuna BincoTkoBa cTaBka (XJ5 ), TEPMiH KpeaIUTyBaH-

Ha (XSh), amyiTeTHMil mmaTik (XC.), TOKa3sHUK omiHioBaHHA LTV

cra cr5

(xEF ), MaKcuManbHa KilbKiCTh JHIB Y TIPOCTPOYEHHI 33 HAJaHOKO MO-
31K010 (X ), KiTbKICTh MPOCTPOYEHHX IUIATEKIB 33 HAJAHOK TO3H-

KOt0 (XS5 ), TO 31 30UIBIIEHHSM TXHIX 3HAYEHDb 3MEHUIYIOTHCS i MIAHCH
Ha [IOBEpHEHHs Oopry kpeaurtopy. Lli 3MiHHI MalOTh HEraTHBHMIA 1HT-
penient. Jlis Takux 3MIHHUX €IIEMEHTH BEKTODIB KOpHTyI0uHX Koei-
UIEHTIB MOXXYTh NPUUMATH 5K [0JATHI, TaK 1 BIZI'€MHI 3HAYCHHSI, ane
pO3TaIIOBaH1 y CIIaJIHOMY MOPSIKY.

PesynpTati ekcrniepUMEHTaIbHUX AOCHIKEHb II0A0 BCTAHOBIIECH-
HS BEKTOPIB KOPUT'YIOUHX KOe(IIIEHTIB HaBeIeHO y Ta0. 2.
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Tabnuys 2

BEKTOPH KOPUT'YIOUUX KOE®INIEHTIB /151 HENEPEPBHUX YA CJIOBUX
3MIHHHUX MOJIEJII KOJIEKTOPCBKOI'O CKOPUHI'Y

H L AHaniTHYHAH 3a1muc Bekrop kopuryrodnx
a3Ba 3MIHHO1 . . . .
3MIHHO1 KOG(I)II_IICHTIB
Bik Xon {1,15,2,1,5, 1}
TepMiH peecTpallii 3a HaCIOPTOM ng {1,15,2}
Hocsin pobotn x?lD {1,2,3}
OCHOBHHMI IIOMICAYHAN JOXIT X1 {1,2,3}
JloJaTKOBHIA IIOMICSYHMI TOXi Xts2 {1,2,3}
TToxaszuuk DTI Xts3 {3,2,1}
CR
CyMa Kkpenury Xor1 {2,15, 1}
Piuna BizcoTkOBa cTaBKa X;'; {2,151}
TepMiH KpeTUTyBaHHs chri {3,2,1}
AnyiteTHuii nnarix xfr'; {2,15,1}
BapricTs 3actaBu chrg {1,2,3}
TToka3uuk ouinroBanas LTV XSr?O {3, 2,1}
yraKCHMaJ.]bHa KiJIbKiCTb JHIB y IPO- XChR {-1,-5,-10}
POYEHHI 32 HAITAHOKO TTO3UKOIO chl
KilbKicTh MPOCTPOYECHMX ILIATEXKIB CR
3a HaZaHOK Eomﬁom Xen2 {-1.-2,-3}

Tak, HanpuKIaa, BEKTOP KOPUTYIOUMX KOe(DIlI€HTIB A 3MIHHOL
«TepMiH peecTpalii 3a TaCIOPTOM» Ma€ TaKUI aHAIITUYHUM BUTIISAL;

1, sxmo max(utg‘%"( sd5))

=415, axmo max(u 5“5"( Xoas

2, SKIIO max(u‘s ”(

oD
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SIKicHi BXiJHI 3MiHHI, 1110 (JOPMYIOTH MPOMIXKHI 1HTErpaJIbHI MMOKa3-
nuku I piBHA iepapxii, 3amy4aroTbCsi 10 HEHPOHHOI 0OPOOKHU OJTHUM
MacuBOM. KOXHOMy 3HAYeHHIO SIKICHOI 3MIHHOI HaJIa€MO YHCIIOBE
3HAYEHHsA 3 METOK OOpOOKM KapTamu camooprasisaiii Koxouena.
Taxk, rpyna 3minaux {«Crtath», «PiBeHb OCBITH», «Micue peectpa-
uii», «Cimelinuit cran», «KinbkicTb YTpI/IMaHLIIB»} OJJHOYACHO 3aJly-
YAKOThCS 3 METOK KJIACTEPU3allii CHOCTEPEKEHb I PO3PAXYHKY
HNPOMDKHOTO 1HTETPaJIbHOTO MOKa3HUKa «OCOOUCTI JaHi PO MO3NYaib-

HUKa. PGSyJ'IBTaTOM PO3paxyHKy 6yz[e JTIHTBICTHYHA 3MiHHA st , 1110

MICTHTB IHTETPaJIbHY OLIHKY BiJMOBIIHUX BX1IHUX SIKICHUX 3MiHHHUX,
3 TEpPM-MHOXXHUHOIO 3HaueHb «Hwuspkuit», «CepenHiii», «Bucokwmii».
Bxinny 3minHy «KilbKiCTh yTPUMAaHIIIB» yMOBHO BBa)KaTHMEMO SKiC-
HUM NOKa3HMKOM, TaK SIK YITKO HE HMPOCIIIKOBYEThCS HOBemHKa no-
3MYabHUKA 3ANEKHO BiJl KiIbKOCTI YTPUMAHIIB. Y 3B’S3KY 3 1M
3MiHHA 3QJTy4a€ThCs 10 OJIHOYACHOT 0OPOOKH 3 SIKICHUMH 3MIHHHMHU.
Takox onHOouacHO 00poOisitoTECS Trpynu 3MiHHMX {«Ilocama»,
«Micue pobotu», «I'any3b TisiIbHOCTI»} (pe3yinbTaToM OyIie JIiHTBiC-

tnuna 3minHa K P 3 TepM-MHOXHHOI0 3HaueHb «Husbkuii», «Cepen-
Hil», «Bucokuity), {«Bamora kpeauryBaHHs», «Perion Bumaui kKpe-
IuTy», «JleHb TWKHSA BMJadl KpeauTy», «lHpopmaris mpo 3a0e3-
nedeHHs KpeauTy»} (pesynbratoM Oyse JiHrsictuuna sminna KS°3
TEPM-MHOXXHHOIO 3HaueHb «Husbkuity, «CepenHiity, «Bucoxuii»),
{«HasBHICTh TPOCTpOYEHHsS 3a NEpIIMM IuIaTeKeM», «HasBHICTH
INPOCTPOYEHD 3a MEPIIMMU TPhOMA IJIaTeXaMmu» | (pe3yapTatom Oyze
ninreicTiyna 3vinHa KS° 3 TepM-MHOXHHOIO 3Ha4eHb «Hu3bKuMii»,
«Cepeniii», «BI/ICOKI/II/I») Pe3ynbraTom Takoi 0OpoOKHM MacUBIB BXiJ-
HUX SIKICHUX 3MIHHHUX € ()OpPMYBaHHSI YOTHPHOX 0a3 mpaBmil, parMeH-
TH AKUX HaBeIeHO B Ta0I. 3—B6.

3arasipHa KiJbKICTh MPaBWJI IS AKICHUX 3MIHHUX IPOMIKHOTO 1H-
TCFpaJILHOFO MOKa3HMKA II0JI0 OCOOMCTHX MJAHUX IO3MYAIbHUKA
(KSP) 3a pesynbraramu HeI/Ip0HH01 06p061<1/1 cknana 322 mpaBwuia.
Ba3a NpaBWI JJIs IKICHUX 3MIHHUX [IPOMIXHOT'O 1HTETPalbHOIO MOKa3-
HHKa I10JI0 JaHUX MpO 3aiiHaATicTh noszuyanbhuka (K P) 3a pesyns
TaTaMu HEHMPOHHOI 00poOKM MicTHTh 159 nmpasun. basa npasun s
SKICHUX 3MIHHUX HpOMl)KHOFO IHTETpaJIbHOTO IMOKAa3HMKA IIOJ0 Ja-
HUX Npo HanaHy nosuky (K ®) 3a pesy/bTaTaMu HEHPOHHOT O6pO6KI/I
Hamiuye 215 npasun. baza HpaBI/IJ'I JUIsl IKICHUX 3MIHHHUX IPOMIXKHOTO
IHTETpajabHOrO NMOKa3HUKA LI0J0 JaHUX PO MPOCTPOUYCHHS MO3UYaIIb-

nuka (KS") 3a pesyabTatamMu HeHpoHHOT 00pOOKH Mae 3 mpaBuIIa.
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Tabnuys 3

OPAI'MEHT BA3U INIPABWJI 1JI AKICHUX 3SMIHHUX IPOMI2)KHOI'O
IHTET'PAJIBHOI'O IOKA3HHUKA IIOJ0 OCOBUCTHX JAHUX

MO3UYAJTBHUKA (K SP) 3A PE3YJIbTATAMU HEIPOHHOI OBPOBKH

Tepm Bxinui 3MiHHI
pesyib-
TYHOYOI . L Kinbkicts
JIHIBIC- . . Micre Cimeitnnit
.. Cratb Pisens ociTH yTpUMaH-
THYHO1 peecTpani CTaHn HiB
3MIHHOT
. . Heoapy-
YOJIOBIK cepenHs Kwuie micto Apy 1
JKeHUI/a
YOJIOBIK cepenHs KwuiB micTo | oapyxeHuii/a 1
H
. cepeHs PRI o
YOJIOBIK . ITiBHiuHUI | o;pykeHHUIl/a 0
creniajabHa
. cepeHs . . OMa/IsH-
YOJIOBIK pea MiBennnii | POMAA 1
crieriagbHa CBKHM 1IITI00
. HEToBHA : . N
YOJIOBIK [TiBnenHuil | oppyxeHuit/a 2
BUILA
C YOJIOBIK BHIIIA KuiB micro | oppyxeHnuii/a
YOJIOBIK BHIIIA [TiBHiuHUIT HeonpyKeHHUIH/A
YOJIOBIK BHIIIA [TiBHiuHUil | onmpyKeHMIi/a
KIHKa BUILA Hentpanbauii | oapyxeHuii/a 0
JKIHKA HenosHa IliBHiuHUI |Ox eHuil/a 4
BUILA PyX
B . cepenHs . . poznyye-
KIHKa . [liBneHHM 2 1
crieniagbpHa HUii/a
: HETOBHA .
KIHKa 3axinHuii BJIOBEIIb/a 1
BUILA
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Tabnuys 4

OPATMEHT BA3U NIPABWJI JUIA AKICHUX 3MIHHUX ITPOMI’)KHOI'O
IHTETPAJIBHOI'O IOKA3HHUKA OO0 JAHUX ITPO 3AUHATICTD

MO3NYAJIBHUKA (K ZO ©) 3A PE3YJIbTATAMU HEMTPOHHOI OBPOBKH

Tepm pesyib-
TYIOUOi JIiHTBiC-

Bxinni 3MiHHI

TUYHOI 3MiHHOI IMocana Micue po6otu Iamy3b IisIbHOCTI
iHIIIe CITIIBTOBapUCTBO po3apiOHa TopriBis
IIpaIiBHUK CIiBTOBapUCTBO ¢inaHCOBHH 3aKia
H
: . 00CIIyroByBaHHS
iHIIE CIiBTOBapUCTBO
HaceJIeHHS
ciryx0oBeIb CIIBTOBapUCTBO nepeBe3eHHs
. NpUBaTHEe
iHIIe . po3Baru
MiIPHEMCTBO
MpUBaTHE
ciryx0oBeIb : po3Baru
MIIIPUEMCTBO
C
: IIPHUBATH:
iHIIIe . [IPHBATHE c/r
MiAIPHEMCTBO
ciryx0oBelb TPUBATHE c/r
Y MIAIPUEMCTBO
NpUBaTHUI 00CIIyroByBaHHS
JAPEKTOP :
HiAnpUeEMenb HACeJIeHHS
NpUBaTHE 00CITyroBYBaHHS
ciyx00BeIb op YTOBY.
B MiAIPUEMCTBO HACeNIeHHS
CITy’)kOOBeIlb | KOMyHaJIbHA YCTaHOBA iHIIe
MIPUBAaTHUI .
IMPEKTOP OIITOBA TOPTIBIIS

HiAnpueMenb
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Tabnuys 5

®PATMEHT BA3M IMPABIJI JUUISI SIKICHUX 3MIHHUX TIPOMIZKHOT O
IHTEIPAJIBHOT'O NOKA3HUMKA INOJI0 JAHHX ITPO HAJIAHY MO3HKY (K F)
3A PE3YJIbTATAMH HEMPOHHOI OBPOBKH

Bxinui 3MiHHI

Tepm
pesyibTyio-
4Ol JHTBIC- | Bymora Peri . Indopmanis
THUYHO1 €I'lOH BUaa41 HGHB THUXHA
A KpeauTy- KPEIHT e ——- po 3a0e3neveHHs
3MiHHOT BAHHS penuty PEAUTY Kpenury

usD IliBaeHHwi I ITHHIIS nopyka
usb ITiBHiyHMI HOHEIIOK Hopyka

H
usD 3axigHuit MOHEIIIIOK pyxoMe MaitHO
usb KuiB micto I ATHUILL Hopyka
EUR [TiBHiuHU# BIBTOPOK pyxome MaitHO
UAH 3axigHuii cepena pyxome MaitHO

C
EUR KuiB micto BIBTOPOK pyxome MaitHO
UAH CxigHuit 4eTBEP pyxoMme MaitHO
UAH LenTpansauii 4EeTBEP opyka
usb Hentpanbuuit cepenia HEpyXoMe MaifHO

B
uUsbD CxinHuii IMOHEIIOK HEepyXoMe MaifHo
EUR KuiB micto MOHEIIOK HEpyXoMe MaifHO
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Tabruys 6
BA3A MTPABWJI 1151 AKICHUX 3MIHHUX MPOMI’KHOT'O IHTET'PAJILHOT'O

MOKA3HUKA IIOAO JAHUX PO IPOCTPOUYEHHSA IO3UYAJIBHUKA ( K S]R)
3A PE3VJbTATAMM HEMPOHHOI OFPOBKH

Bxinni 3minHi

Tep™m pe3ynbryrouoi
JIHTBICTUYHOT 3MIHHOT HasiBHiCTL POCTPOYEHD
3a NIePIINM IUIATEKEM

HasiBHICT IPOCTPOYEHD
OJJHOYACHO 3a MEPIIUMH
TPHOMa IIATEKAMH

€ IPOCTPOYCHHS € IPOCTPOYCHHS
€ IPOCTPOYCHHS HEMae MPOCTPOUCHB
HEMae MPOCTPOUCHB HEMae MPOCTPOUCHB

3a pe3ynabTaTaMH YHCICHHHX EKCIEPUMEHTIB JUIS TOMOJIOTIYHHUX
kapT KoxoHeHa SKiCHMX 3MIHHUX 1100 OCOOMCTUX JaHUX MO3UYAIb-
Huka («Ctatby», «PiBeHb 0CcBiTHY, «PerioH npoxuBanHsm», «CiMeHui
ctan» Ta «KUIbKICTh yTpUMaHLIB») HaOLIbII a/IeKBaTHOIO BCTAHOB-
JieHa PO3MIPHICTE [60 % 60] JUISL TOMOJIOTT4HKX KapT KoxoHeHa siKic-
HHMX 3MIHHHMX LI0ZI0 3alfHATOCTI mo3uyanbHuka («Ilocama», «Micue
pobotiy, «[any3p gisibHOCTI») — [30 % 30], 1Is TOMONOTIYHUX KapT
KoxoHeHa siKicHUX 3MIHHHX IIIOJI0 HaJaHOI Mo3uKH («Bamora kpeau-
TyBaHH:», «Perion Bunaui KpeanTy», «/leHb THXKHSA BUAadi Kpeaury»,
«3abe3nevenHs kpeauty») — [50 X 50], nus romonoriyaux kapt Ko-
XOHEHa SKICHUX 3MIHHUX II[0JI0 MPOCTPOYEHHS 3a HA/AHOIO TO3UKOI0
(«HasiBHICTP TIPOCTPOYEHHSI 33 MEPHIMM KPEIUTHUM  ILIATEeKEM»,
«HasiBHICTh TPOCTPOYCHHS 33 MEPIIUMHU TPHOMA KPEAUTHUMU TIIATE-
xamm») — [20 x 20] (puc. 5—38).

Crare =]
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Kimswicrs yrpumtsrin x|

Puc. 5. Tononoriuni kapti KoxoHeHa SKiCHUX 3MiHHUX
II0/I0 OCOONCTUX NaHMX TO3MYaTbHUKA:

«Cratpy (a), «PiBeHb ocBitn» (0), «Perion mpoxxuBanus» (B), «Cimelinuii cran» (T),
«KinpkicTb yrpumanisy (1) [60 x 60]

Mocaga X]| Micue pooti X| Fanyse giAneHoCTi |
: 3 ' e

<

—
1 4 7 65 12
a) 0) B)

Puc. 6. Tonosoriuni kapTn KoxoHeHa sIKICHUX 3MiHHHX
1010 3aHHATOCTI MO3WYANBHHKA!

«Ilocamay (a), «Micue pobotm» (0), «["amyss mismibHOCTI» (B) [30 * 30]

Bamera kpeginyaaiom il Perion susan xpeaty e kpeanry

¥ fa g G

a) 0) B) r)
Puc. 7. Tonosoriuni kaptn KoxoHeHa sSKiCHUX 3MiHHHAX
1010 HAaaHO1 MTO3UKHU:

«Bamora kpenuryBanHsm» (a), «Perion Bugadi kpeauty» (6), «IeHb THXHS BAIaYi
Kkpeauty» (B), «3abe3nedeHHs kpeauty» (r) [50 x 50]
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HaneHicTe NpocTpoyeHs 23 nep... X[ HameHicTe npocTpodeds 3a nep... X[

&

1

1 1.451

a) 0)

Puc. 8. Tonosoriuni kaptu KoxoHeHa SKiCHUX 3MIHHUX
II[0/I0 TPOCTPOYCHHS 32 HAJJAHOIO TTO3UKOIO!
«HasiBHICTb IPOCTPOYEHHS 3a NEPIIUM KPEAUTHUM IutaTexem» (a), «HasBHicTb po-
CTPOYEHHS 3a NMEePIINMHU TPhOMa KPEJUTHUMH IuiaTexxammu» [20 % 20]

Otxe, 311HCHUBILY OKPEMO 3rOPTKY KIIbKICHUX 3MiHHUX [V piBHS
iepapxii 3a ¢popmynamu (8) Ta sikicHUX 3MiHHHX IV piBHs iepapxii 3a
JIOTIOMOTOF0 ONMUCAHKMX 6a3 npaBui (Tad1. 3—6), GopMyeMO IPOMIK-
Hi iHTerpanbHi MoKa3HuKH ouiHoBaHHs I11 piBHS iepapxii:

oD _
r-sd - + st '
D — YZOD + KZOD,
R _wCR 7 CR
=Y, +K;", (10)
oD _ vy OD
rfs _st ’
R _ vCR
_Ych Kch ’
e rS(ZD — TMPOMDKHUH IHTETpaJIbHUM TOKAa3HUK COIiadbHO-

nemMorpadiuHuX 03HAK MO3WYAIBHUKA IHTETPATLHOTO MOKA3HUKA I0-
710 AaHuX 1po mosuyansauka (R°);

r°® — npomikHuil iHTerpaNTbHUI MOKA3HUK MO0 JaHMX MpPO 3a-
HWHATICTh MO3MYAJIbHUKA 1HTErPAJIbHOTO MOKAa3HMKA MO0 AAHUX IPO

nosuuansauka ( ROP);
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roP — npoMikHuit iHTerpaibHUl TOKa3HUK (HiHAHCOBOIO CTaHy

MO3MYaIbHUKA IHTErPALHOTO MOKa3HUKA MO0 JaHUX PO MO3WYallb-
nuka ( R°°);

R — npoMmixkuuii iHTerpanbHUil MOKA3HUK MO0 JAHMX TPO Ha-

JlaHy TO3UKY 1HTErpajibHOTO MOKa3HMKA MO0 JaHUX PO B3aEMOBIJI-

HOCHHH Mi’K MO3MYATBHUKOM i KpeauTytounm 3aknagom ( R°%);

CR

I, — NPOMDKHMH IHTErpajbHUM NOKA3HUK LIOAO JaHHUX HPO

KPEJUTHY 1CTOPiI0 MO3MYAJIbHUKA IHTETPAJbHOTO IMOKAa3HHUKA IIO0J0
JAHUX TPO B3a€MOBITHOCHHM MIX MO3WYAJIBHUKOM 1 KPEIUTYIOUUM

3axnagoM ( R“%);

KSjD, Ko®, KCCrR, chhR — KIJIBKICHI aHaJOrd JIHIBICTHYHHX
3MIHHUX SC;D, K?D, KCCrR, C%R, AK1 TPUAMAIOTh 3HAYeHHS 1, SKIIO

BIJITIOBI/IHI JIIHTBICTUYHI 3MiHHI OIUCYIOTBHCS TepMOM «Hwu3bKHii»,

. . . . . . . . R
3HAYEeHHS 2, AKIIO BIAMOBIIHI JIHTBICTUYHI 3MIiHHI Kg,D, KZO b chr ,
KSR onmcyrotbest Tepmom «CepeiHiity, i 3HAUEHHS 3, SAKIIO TEPMOM

«Bucoknii».
Hactynmaum kpokom € moOynoBa (GyHKIIIH HAJICKHOCTI IS JIHTBi-

CTMYHMX 3MIHHHUX, I[0 OMHUCYIOTh NMPOMDKHI 1HTErpasibHI MMOKa3HUKH

: : : D D oD oD R
ouintoanns 111 pisns iepapxii — rS°, r°, re°, r2°, ref. 3 meroro

BU3HAYEHHs MapaMeTpiB A QyHKIIH HamexxHOCTEH u(rs(gD), p(rOD),

z

u(rf?D), p(rch) i p(rciR), BEKTOPH JIaHMX 3a3HAYECHHMX IOKa3HUKIB

MiA1a0ThCs OJAIBIIIN HEHpOHHIM 00po0Ili 3a Jormomoror kapT Ko-
XOHEHa, sIKi MOKHa O0a4yuTy Ha puc. 9.

V pe3ynbraTi HEHPOHHOT OOPOOKH BEKTOPIB JaHUX MPOMIKHHUX 1H-
TErpajJibHUX MOKa3HUKIB MAaTUMEMO HAJIEKHICTh KOXKHOTO CIIOCTEpe-
JKEHHsI 10 MEBHOTO KJjacTepy (OAHOTO 3 TPhOX, IO XapaKTepU3YIOTh
BiJINOBiTHE JiHTBICTHYHE 3HaYeHHs «Hu3pkuity, «Cepenniit», «Buco-
KHii»), BiICTaHb HEHpPOHA J0 BU3HAYEHOTO IIEHTpa KIACTepy Ha Bill-
MOBI/IHIA TOMOJIOT1YHINA KapTi. BUKOpUCTOBYIOUM pe3yiabTaTH, OTpHU-
MaHi micis HeHpOHHOI 0OpOOKH, PO3PAaXOBYEMO MapamMeTpu (PyHKIIi
HaJIe)KHOCTEH /71 BCIX MPOMDKHUX 1HTErpaJIbHUX MOKAa3HHUKIB OLIHIO-

BanHs I11 piast iepapxii — bl , b, ¢l , cJ.. (1abm. 7).
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ocoﬁ,qam ZaRHATICTE x| iH.cTaH
| \.«
:\ \ = 3 \
= — . = = -
22487 4.8 4 9732 15252 37646 @ 2,2869 5,543 5,5837 g
6) B)
Aam nosmka MROCTROHENHA K|
— - . ]
£,0873 12, 01 5 17 313 50628 18944
r) )

Puc. 9. Tonosnoriuni kaptu KoxoHena
MPOMIKHHX 1HTETPATBHUX MTOKA3HUKIB:

(a) «Ocobucri mani» [30 x 30], (0) «3aiiHsTicTh mo3uyansHuKay [30 x 30],
(B) »®@inancosuii crany [30 x 30], (1) «/lani momo mo3uxm» [40 x 40],
(m) »Mani moa0 npocrpoueHHs» [50 X 50]

Tabnuys 7

ITAPAMETPY KJACTEPIB TA TIAPAMETPH ®YHKII/ HAJIEXHOCTE
MPOMDKHHX IHTEIPAJTLHAX NOKASHHKIB 157, 1P r2° rCR rCF

3A PE3VJIbTATAMH iXHbOi HEMPOHHOI OBPOBKH

3HaueHHs IapaMeTpiB
.. GbyHKLIH HaTeKHOCTEH
Hassa 3miHHOT Hasea LCHTpOLI
KIacTepy KIacTepy
g g g 9
blln b2in C1|n C2in
H 3,60 — 3,78 — 0,36
Ocobucri raHi C 4,68 4,44 4,91 0,29 0,29
B 5,75 5,46 — 0,23 —
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Saxinuennus maon. 7

3HaveHHs mapaMeTpiB
. (byHKLUi# HaTeKHOCTEH
Hasga 3minnoi Hassa HICHTPOLL
KiacTepy KiacTepy
bl?n bZgin Cﬂn Cgin

H 2,63 — 2,76 — 0,37
Hani npo C 3,85 3,66 4,05 0,37 0,45
3aiHATICTD

B 5,09 4,83 — 0,30 -

H 3,43 — 3,60 — 0,66
Jlani Hva(bl- C 5,10 4,84 5,35 0,55 0,77
HAHCOBUM CTaH

B 7,08 6,73 — 0,59 —

H 8,91 — 9,36 — 0,76
Mani moso no- C 11,34 10,77 | 11,91 0,64 0,57
3UKH

B 13,62 12,94 — 0,45 -

H -8,94 — | 939 | — 2,64
HaHi mpo mpo- C ~4,49 -427 | -4,72 | 2,40 2,07
CTPOYECHHS

B -0,28 -0,27 — 2,11 —

[TincTaBnsemo y cuctemu piBHSIHB (4)—(6) mapameTpu 3 Tadm. 7

JUI1 OTpUMaHHS (QYHKIIH HaleXHOCTeH NPOMDKHMX I1HTErpaJbHUX
nokasmukis 190, ro°, r2%, re®, k.

Hamni 311iCHI0OEMO 3rOpTKY MPOMDKHHUX IHTETPabHUX IOKAa3HUKIB
omirroBanHs I piBHs iepapxii rSC;D, rZOD, rf?D, rch, rciR y iHTerpab-

Hi nokasHukM onintosanus 11 pisng iepapxii R°° ta R°?:

9 _
i [“mn(rﬁo) n=12,3
2,3

R® =8 [ . x max(ptg‘D" (rs‘jD))Jr Barg{
0 e )

"(r2°)
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n=1,2,3

x maX(u‘“‘" ( ciR))

n=1,2,3

R = ( t&h (1.CR )
B i) e ol

ExcnepuMeHTaIbHUM [UIIXOM JJIS1 IPOMDKHHUX 1HTErpabHUX I0-
ka3HuKiB III piBHS 1€papxii BU3HAUEH] HACTYITHI BEKTOPU KOPUTYIOUUX
koediuienTis: {1, 1,5, 2} mi1s npoMi>KHOTO IHTErpaIbHOTO MOKA3HHUKA

OJI0 0COOMCTUX IaHUX TO3MYAlbHUKA (15" ), TAHUX TIPO 3aiHATICTH

(r°®) i nanux womo Haganoi mozuku (rSN); {1, 2, 3} ans mpomikHO-
ro IHTErpaJbHOTO MOKa3HUKA 1010 (DIHAHCOBOTO CTaHY MO3UYATbHU-
Kka (ro°) Ta 1010 POCTPOUEHHS MIATEXIB 3a KpeauTom (7).

AHAJOTIYHO TOTIEpPEeIHIM e€TaraM MOJIETIOBaHHS BU3HAYAEMO JIIHT-
BICTUYHI 3MiHHI JJIs IHTerpaJbHUX MOKa3HUKIB Il piBHS iepapxii,
TEPM-MHOXXMHU 3HA4YCHb JIHTBICTHYHHX 3MIHHUX, OyayeMO (YHKIIii
HAJIGKHOCTEH. 3 METOI0 BU3HAYCHHS MapamMeTpiB (PyHKIIH HaJIEKHOC-
TeH, 5K 1 Ha MOMepeHIX eTamax, 3ajJy4aeMo 10 HEHpPOHHOI 00poOKu
BeKTOpH uMcioBuX 3HaueHb R°® Ta R, pospaxoBanux Ha nokasnu-
Kax HaByaJIbHOI BUOIpkH. Pe3ynbraToM HEMpOHHOI 0OPOOKH € HaJeX-
HICTh KOXXHOTO TO3MYAJIbHUKA 32 IHTErPaJibHUMHU TOKa3HUKaMHU
(R°?) ta (R") onHoMy 3 TppOX KiacTepiB. Y pesylbTari omparo-
BaHHs [IaHUX PO3MOJLTY MO3UYAIBHUKIB 32 MMM KJIaCTEPAMH OTpH-
MYEMO NapaMeTpU (QyHKIIH HAIEKHOCTI BCIX TEPMIB IIMX iHTErpab-
HHX TOKa3HUKIB, SIK1 3BeaeMO 110 Tab. 8.

Tabnuys 8
MAPAMETPH KJIACTEPIB I TAPAMETPU ®YHKIIII HAJIEXKHOCTE

IHTETPAJIbHUX IIOKA3SHUKIB R°° TA R® 3A PE3VJILTATAME
IXHBOI HEHPOHHOI OBPOBKHI

Lent- 3Ha4eHHs apaMeTpiB
. Hassa poin (byHKIIN HaTEKXHOCTEN
Haspa 3minHOi KJac- otace ] ] . .
Tepy Tepy b1n bzn Cry Con
[HTerpanbHuii MOKa3HHK II0- H 3,57 — | 375 | — | 039
JI0 TAaHUX TIPO TMO3MYaJIbHUKA C 4,74 | 450 | 4,98 | 033 | 0,32
B 5,83 5,54 — 0,23
[HTErpanpHMii MOKAa3HUK II0- H 2,13 — 2,24 — 0,36
J0 JaHHX MPO B3a€MOBIIHO- C 3,09 293 | 3,24 | 0,29 | 0,40
CUHH TO3WYAIBHUKA Ta Kpe-
qmTopa B 4,23 | 4,02 — 0,34 —
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Tomosnoriyne 300paxeHHs Ki1acTepu3alii Mo3u4aJbHHUKIB 3a 1HTET-
panbHEMH TIOKa3HUKaMu II piBHS iepapxii HaBeneHno Ha puc. 10. Pos-
MipHicTh npu o0y moBi kKapT Koxonena Bcranosiena [30 x 30].

IHTerpaanw NOK3sHUK AaHWE npo n.. X[ MaTpuua olwnBok KBaHTEBaHNA x|

= 3 — ; =

1,9749 ma 48?4 7 2.9421E15 0008763 0.M7538
a) 6)

IHTerpansHmii NokasHAK Aanix npo kpelE) Matpuua ewmBok keaHToBaHNA X
—‘ L T

T4 321 gm 5 11102614 0001327 nozEsEs
B) r)

Puc. 10. Tonosoriuyni kaptu KoxoHeHa iHTerpanbHUX TOKa3HHUKIB
Ta IXHI MaTPUIli TOXHOOK KBAaHTYBaHHS:
«CorianpHO-1eMorpadivuni naHi mozuuansHukay [30 x 30] (a) 3 MaTpuIero MOXHOOK

kBaHTyBaHHSA (0), «/{aHi 11010 B3a€MOBITHOCHH MiX MO3WYAITEHIUKOM Ta KPEAUTYIO-
YUM 3aK1aoM rnozudansaukay [30 x 30] (B) 3 MaTpuliero moxuOoK KBaHTYBaHHSA (T)

Po3paxyBaBimm nmapamerpu QpyHKIi#H HanexxHOCTI (quB. Tab. 8) Ta
Ha 1X OCHOBI 3HaueHHsS (PYHKIIIH HAJIEKHOCTEH, 3MIHCHIOEMO 3TOPTKY
IHTerpaibHUX NMOKa3HUKIB Il piBHA ie€papxii y 3arajdbHHUN CKOPHHIO-
BUii 0ai ( Scg ) 3a TAKMM IPABUIOM:

) TR

n=1,2,3
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VY pesyibTaTi NPOBEACHHS HU3KW YUCIOBUX CKCIICPUMEHTIB IS
inTerpanpuux nokasuukis R°° i R® Busnayeno HacTymHUil BEKTOp
Kopurywouux koedimienris: {1, 2, 3}.

JIiHrBiCTUYHA 3MiHHA, sIKa OIMCY€ CKOPUHIOBHI Oan S.g, BU3HA-
Ya€ThCSI TEPM-MHOXKUHOIO 3HA4€Hb 3 TpboMa TepMamu: «Hu3bKHii»,
«Cepenniity, «Bucokuit». J{ns Bu3HaueHHs mapameTpiB QpyHKUINA Ha-
JEXKHOCTEHl CKOPUHIOBOIO IOKa3HHKA ( S.q) BEKTOP HOro YUCIOBUX
3HAaYeHb, PO3PAXOBAHMUX [UISI MO3WYAIBHUKIB HaBYAJIBHOI BHUOIPKH,
miJaeThcsl HEHPOHHIN 00poOIl, y pe3yibTaTi SIKOI OTPUMYEMO JAaHi
11010 TTApaMeTpIB KiacTepis (Tadi. 9).

Tabnuys 9

MMAPAMETPH KJIACTEPIB TA HAPAMETPU ®YHKIII HAJIEXKHOCTENA

CKOPHHI'OBOI'O IIOKA3ZHHUKA SC s
3A PE3VJIbTATAMHM HEMPOHHOi OBPOBKH

3Ha4YeHHsI MapameTpiB
Haspa sMiHHOT Hassa LIEHTPOI] (yHKIII HAaNEeXHOCTEH
KIactepy KJactepy
bl b2 Cl CZ
H 2,02 — 2,12 — 0,27
CropuHrosuii C 2,79 265 | 293 | 024 | 020
TMOKa3HUK
B 3,48 3,31 — 0,16 —

TomosioriyHe 300pakeHHs KilacTepu3allii CKOPHHIOBHX OaJliB IO-
3UYAIBHUKIB 1 MAaTPUIL MOXUOOK KBAHTYBAaHHS HaBeJeHl Ha puc. 11.
ITpu noGynoBi kapT KoxoHeHa /11 CKOPUMHIOBOIO MOKAa3HUKA BCTa-
HOBITIOBAJIACh PO3MIPHICTH TomosoriuHoi kaptu [30 x 30].

Cropurroswii an
o

L]
[ -
-

T
25983

4

1.3323E-14

T
00118

a)

0)

Puc. 11. Tononoriyna kapra KoxoHeHa CKOpHHTOBUX OaiB
no3myanbHUKIB [30 x 30] (a) i MaTpuIls MOXUOOK KBaHTYBaHHS (0)
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PesynbraToM HeHpO-HEUiTKOI KiacTepusauii Oyne cermeHTaris
MO3MYANIbHUKIB 3 MPOCTPOYCHUMH TEPMIHAMH MOTALICHHS KPESAUTHOI
3a00proBaHOCTI, HA OCHOBI AKOI MOKHA BU3HAYATH HAHOLIbII aleKBa-
THY CTpATEeTil0 B3a€MOJII 3 KOXHUM OKpeMHM OOp>KHUKOM. CerMeHT
MPOCTPOUYCHOTO KPEIUTHOTrO MopTdenss KoMepiiHOro 6aHKy BU3HA-
Ya€eThCSl HA OCHOBI PO3PaxOBaHMX 3HAUYEHb CKOPHHIOBOTO MOKAa3HUKA
(S¢s ), sk moxazano B Ta6m. 10.

Tabauys 10

CINIBBIJHOIEHHA OTPUMAHUX PE3YJIBTATIB
TA CEI'MEHTIB TIPOCTPOYEHOI'O KPEAUTHOI'O IIOPT®EJIA

KOMEPLIHHOI'O BAHKY
Viosa Hassa Tepmy Hasga cermeHTy mpocTpoueHoro
KpEeIUTHOrO mopTderns

Scs <238 H S 5 — «Cnucanns»

2,38< Scs <241 H-C S_4 — «/lyxe noranuii»
2,41< Scs <312 C S_3 — «Iloranuii»

312< Scs <314 C-B S 2 — «CepenHiii»

314 < S B S_1 — «Hekpuruaauin»

Pe3ynbraT cermeHTanii No3MYaJbHUKIB 3 IPOCTPOUCHUMH TepMiHa-
MU TIOTAIICHHS KPEIUTHOI 3a00proBaHOCTI MpecTaBieHo y Tadi. 11
Ta JiarpaMoro, HaBeICHOK Ha puc. 12.

Tabnuys 11

PE3YJIbTATU HEWPO-HEUITKOI CETMEHTAILIl TO3WYAJIbHUKIB
KOMEPIITHOT'O BAHKY 3 AKTUBHUMM ITPOCTPOYEHUMU IJIATEXXAMMU

Cerment noprders Goprin Kinbkicts [Mutoma Bara ce_:r(l;aeHTy
KPEIUTHUX YTOJ y noptdeni, %

S 1 536 54 %
S 2 36 4%

S 3 65 7%

S 4 260 26 %
S5 103 10 %
Bceroro 1000 100 %
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S5
0,
s 3 10%
7%
s2./
4%

Puc. 12. IToptdens npocTpoYeHUX KPEaUTiB
3a pe3yJbTaTaMi HeUpOHHOI 00pOOKH (Y KiIbKICHOMY BUpasi), %o

Pesynpratu Tabn. 11 xapakTepusyroTh juie okpeMuil noprdensb
NPOCTPOYCHUX KpeauTiB. Harajaemo, mo CKOPUHIOBi CHCTEMH OKpe-
MO PO3pOOIISIOTBCS Il KOKHY KOHKPETHY 3aiady. Tak, CKOPUHIOBI
Mozeni, po3po0ieHl Ha JaHMX IIOAO KIIEHTIB, KOTPI CKOPHCTAIMCh
CHOXXMBYMMM KPEJUTaMU HA HEBEJIMKI CyMH, HE MOXYTh aJE€KBaTHO
NpaIlOBaTH, HANPHKIAA, HA KPEAUTHOMY MOPTQesi MO3UK M0N0 aB-
TOKPEAUTYBAHHS.

IToGynoBaHa Moz€eIb KOJIEKTOPCHKOTO CKOPUHTY ILIOAO CTATHEHHS
MPOCTPOICHOI 3200PTrOBAHOCTI JIa€ MOXKIHMBICTE PO3POOUTH PEKOMEH-
Jauii Mox0 podOTH 3 KOKHUM CEIMEHTOM IOPT(els MPOCTPOUCHHX
KPEJUTIB BIANOBIIHO A0 PiBHS KPEAMTHOTO PHU3MKY, SIKi 3BE€AEMO 10
Tabmn. 12.

Otxe, OCKUIBKU 3a MO3UYaJIbHUKAMHU, SKi 3TPYNOBaHi y MepHIOMYy
CErMEHTI, OUYIKy€eThCs HailO1IbIIa HMOBIPHICTH 11010 IOBEPHEHHS T10-
3MYKOBUX KOIITiB, TO TaKuX MO3UYAIBLHHUKIB aBTOPH PEKOMEHAYIOTh
«OpaTu» B aKTUBHY POOOTY.

CyKyIHICTh MO3UYaNBHUKIB, MO HOPMY€E APYTUil CETMEHT, HALae
MEHIIIE IIAHCIB OPIBHAHO 3 MEPUIMM CErMEHTOM 1010 BUILIATH 00p-
ry KomepuiiiHomy O6anky. [IpoTe, Taki KpeaIuTHI CIIpaBy 3aJIUIIAIOTHCS
NPIOPHTETHUMH Ul (PIHAHCOBOI YCTaHOBHU (3BICHO, MICIS MEPLIO]
rpymnu 1 332 yMOB IPOCTpOYeHHs He OumblIe TPpOX MicsliB). Lle
OB 513aHO 3 THM, IO AKIIO HecIuiaTta 3a00proBaHocTi carae 90 nHIB,
nedOoINT 3a TIO3UKOK0 BiOYBA€ETHCS y ONMM3BKO 75 % MOmiOHUX TO3H-
YaJIbHUKIB.

62



Helipo-HeuiTka Mo/ie/1b OLIiIHIOBaHHS vus

I'. I. BeaukoisaHenko, /1. O. Tpokos

Tabnuys 12

PEKOMEHJAIII H[OJ0 YITPABJIHHSA OPT®EJEM

NNPOBJIEMHHUX KPE/IUTIB

CermeHr
[031Yalib-
HUKIB

CKOpUHTOBHit
0a mo3uvans-
HHKa

Omnwc Ai MO0 CTATHEHHS MPOCTPOUYEHOT 3a00proBaHOCTI
3 MO3UYAJIBHHUKIB KOMEPLIHHOro OaHKY

S.1

PoGora 3 TakuMH IO3MYaIbHUKAMHU BKIIOYAE TeJle-
(hoHHMI1 A3BIHOK OAHKIBCHKOTO MpAIliBHHUKA, BiIIpaB-
JICHHSI €JIEKTPOHHOTO JIUCTA 3 HaraJyBaHHsAM IIpO He-
noramieHuid 6Opr i MOKJIMBI HACHIZAKH YXHUJICHHS Bif
3000B’s13aHb

W)

C-B

TenedoHHI I3BIHKK Ta CMC-TIOBIIOMJICHHS 3 BUMOTOIO
noramenHs: 6opry. TeneoHHUI N3BIHOK KOHTAKTHiM
0c00i Mo3uYaIbHUKA KOMEPIIHHOTO 0aHKy 3 BHMO-
rOI0 TIOCTIPUATH Ha OOpPYKHHKA IOJI0 MOTAIICHHS 3a-
060OproBaHoOCTI

S 3

OcobucTi 3ycTpidi 3 GOP)KHUKOM, 3a7Ty4CHHS KOHTaK-
THOT 0COOM JI0 HPOIECY MOBEPHEHHS IPOCTPOYCHOTO
6opry. B okpemMux BuIaikax BAMOTa JIOCTPOKOBOTO
HOTaIlIeHHs 3a00proBaHOCTI

S 4

TenedonHi N3BiHKM OOPXKHUKAM 3 BUMOIOIO JOCTPO-
KOBOTO IIOTamieHHs Oopry. 3alydeHHs KOHTAKTHOI
0co0H OOpKHUKA

Cynosi cnipaBu. B okpeMux BuUmankax nepenada Kpe-
JUTHUX CIIPaB Y KOJIEKTOPCHKE areHTCTBO

S5

[epenaua/mponax (1ecist) KPeAUTHUX CIPaB JO KOJIEK-
TOPCHKUX AarcHTCTB / IHIIUX KPEIUTHUX 3aKIIaJiB.
B okpemMux Bumaakax — crnucaHHsA SK Oe3HamilHOI
3a00proBaHOCTI

[IpiopuTeTHICTH CrIpaB y TPETiH TPyIli BApTO BU3HAYATH BiJAIMOBII-
HO JI0 PiBHS pU3HKY. Bkl «u1inbHa» poboTa 3 TAKUMH OOpKHUKAMHU
MOYK€ BUSBUTHUCH PE3YIHTATUBHOIO.

[Ilo10 4eTBEepTOro CerMeHTy, TO TYyT BapTO BU3HAUUTHUCH, HACKLIb-
K{ Pe3yJIbTaTUBHUM MOKE BUSIBHUTHCH MPOBEJCHHS POOIT 31 CTATHEH-
Hsl IPOCTPOUEHOI 3a00proBaHocTi. ToOTO, UM HE MepeBUILIATh BUTPATH
Ha TMPOBEIEHHS POOOTH 31 CTATHEHHS OOPTy MOBEPHEHUX TAKUM IILIS-
XOM KPEIUTHHUX KOIITIB. Y BUNAJKY BHUSBICHHS BiJ €MHOTO (piHAHCO-
BOI'O PE3yJIbTaTy PEKOMEHAYEThCS CIHUCATU TaKy 3a00pProBaHICTh K
6e3naniiiny. CriBCTaBICHHS BUTpAT HAa CTATHEHHS 3 CYMOIO OOpry Ta
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OYIKYBaHOIO CyMOIO MTOBEPHEHHS € BaYKJIMBUM €TarioM MoOYyJI0BU CTpa-
Terii 3 MOBEPHEHHS MPOCTPOUCHUX IIATEKIB.

Bin Gopris, mo chopMyBalu IT'SITHH CErMEHT, PEKOMEHIYETHCS
no30yTHcs (Lecis, ClUCaHHs).

BucHoBku. Y cTaTTi po3po0JIeHO €KOHOMIKO-MAaTeMaTHYHY MO-
JIeNIb KOJIEKTOPCHKOTO CKOPUHTY 3 BHUKOPHUCTAHHSIM HEWPO-HEUITKHX
TEXHOJIOT1H. 3anpornoHoBaHa MOJIEb Ma€ 1€papXiuyHy CTPYKTypy. Ori-
HIOBaHHS PU3UKY HEBHKOHAHHS MO3WYAIBHUKAMU KPEIUTHUX 3000B’s-
3aHb 3JIMCHIOETHCS Ha OCHOBI SIK KUIBKICHMX, TaK 1 SAKICHMX 3MiHHHX
MIOZI0 MPOCTPOYCHUX TO3MK KOMEPLIHHOTO 0aHKy. 3 METOI0 3rOPTKH
KUJTBKICHUX 3MIHHHX aBTOpPaMU BHUKOPHUCTOBYBAJIOCH aJIUTHBHE KOM-
TMO3HULIHHE MPABHIO 3rOPTKH [13], sike mo3Boussie chopmyBati Gasy
HEYITKHMX 3HAHb Oe3 3aJly4CHHS CKCIICPTHOI YMKH B yMOBax 6ararok-
pHTEpIaNbHOCTI Ta Bl):[C}’THOCTl 0a3u NOPIBHAHHS JUISl IHTETPATbHUX
3MIHHHX BHILOTO PIBHS i€papXii.

IluTanns BpaxyBaHHs SAKICHUX 3MIHHHX 6yno BUPIMICHO HUIIXOM
OJHOYACHOTO IXHBOTO 3aTy4eHHS 10 HEHPOHHOI 00pOOKH y po3pisi
OKpEeMHUX NPOMDKHHX iHTErpaJlbHUX MOKa3HHKIB, y pe3yjibTaTi 4Oro
OyJI0 OTpUMaHO aBTOMATUYHO MOOYynOBaHi 0a3u 3HaHb. Takoro THIry
3ropTKa J03BOJISIE BpaxyBaTH BCl HEOOX1JIHI 3MiHHI Ta 1moOyayBaTH
0a3y HEYITKHX 3HaHb 0e3 JIOACHKOro BTpy4aHHs. [lJiss BCTaHOBIICHHS
napameTpiB (QyHKIII HaJIEXKHOCTI BUKOPUCTAHO MIAXiM, IIO IPYHTY-
€ThCSl Ha BUKOpHCTaHHI KapT KoxoHeHa ayist KiacTepu3altii 3MiHHUX.

OpHUM 13 KPUTEPIiB OILIHIOBAHHS aJCKBATHOCTI MOOYI0BAHOI CKO-
PHHIOBOI MOZIEIIi € Pe3yJIbTaTH PO3PAXYHKY MATPHUIb MOXHOOK KBaH-
TysaHHs. Tax, y npoleci HalaITyBaHHs TapaMeTpiB PYHKLI HallexK-
HOCTI Taka MakCHUMallbHa MOXHOKa He mnepesuinyBana 3HadeHHs 0,1,
110 € 33J0BIJIbHUM PEe3yJIbTaTOM.

3anponoHOBaHMA y CTATTI MiIX1JT O MOOYI0BH €KOHOMIKO-MaTeM-
ATUYHUX MOJIeNIe MOKHA 3aCTOCYBATH 1 IJIsl BUPIIICHHS 1HIINX 33724
Kiacugikanii, Ipu4oMy He TUIBKH y OaHKIBCBKIN JisuibHOCTI. PaszoM 3
TUM, BIPOBAPKEHHS y Oi3Hec-mpolecu (PIHAHCOBHX YCTAHOB MOTYXK-
HHUX MOJIEJIeH OLIHIOBAaHHS KPEJUTHUX PHU3UKIB HA HIATPYHTI HEHpO-
HEYITKMX TEXHOJIOT1H MaTuMe MO3UTUBHUM BIUIMB Ha (DIHAHCOBI pe-
3yJAbTaTH BiJl KPEAUTHOI MisUTBHOCTI KOMEPIIHHUX OaHKIB 1 CIIPHUSITH-
Me cTabuIbHOCTI (hiHaHCOBOT cucTeMH B nitomy. [Ipu 1ibomy BapTo B3s-
TH JI0 yBaru JOLIJILHICTh aianTallii moJiOHUX MOJIEIEH 0 OIliHIOBaHHS
PI3HUX KPEAUTHHUX PHU3HKIB 1 MPOBEACHHS HAJIAIITOBYBAHHS apameT-
piB MoJIeNeil Ha CTATUCTUYHUX JAHUX y KOKHOMY OKpeMoMy OaHKY.
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