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PUCK-MEHEOXMEHT



1. CYIHHOCTb PUCKA. OB bEKTUBHASAA U CYBbEKTUBHASA

KATETOPUWN.
Cxema BO3HUKHOBEHUA puUcKa (npoun3BoactBeHHasa cdepa)
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CXEMA BO3HUKHOBEHWUSA PUCKA B PUHAHCOBOU
COEPE



®OPMUPOBAHUE PUCKA
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OBbEKTUBHAA KATETOPUA PUCKA
TEOPUU HEOMPEOENEHHOCTEW

B puck-meHemgXMeHTe HenpaBUibHbIE PeLUEeHns
o0OycnoBneHbl HEMOMHOTOW MHJOPMAaUMK, B YAaCTHOCTW:

HeTo4YyHOCTbIO (OLlEHMBAETCA TEOpPUEN BEPOATHOCTWU);

HeuyeTKoCTbIO (OLlEHUBAETCA TEOPUEN HEYETKUX
MHOXECTB);

HeonpeneneHHOCTLIO (OLEHMBAETCA TEOPUEN TPYODbIX
MHOXECTB);

HenpenckasyeMocTbio (OUueHMBAETCA TeopUen xaoca).



CYBBbEKTUBHAA KATEINOPUA PUCKA.

PAHXWPOBAHUE CTENEHU PUCKA

TexHoso- CpegHee no rpynnam

rmn (pes- ExxerogHas
TenbHocTb | bnsHec- | CTyaeHTbl | JKeHWWHbI | DKCNePTbl | cmepTHOCTD
) MEHbl

AASpHaA | ] 1 8 20 100
SHepreTnka

HazeMHbIN 2 5 3 1 50000
TpaHcnopT

Kypenne 14 3 4 2 150000
Pertren 120 17 20 7/ 2300




OABYMEPHOE PAHXWPOBAHWUE

PUCKOB

KOHTponnpyemsbie
PUCKMU

HekoHTponupyemble
PUCKU

HeBuanmblie
PUCKMU

MUKpPOBOJZIHOBbIE Meyn
PeHTreHoaMarHoCcTuKa
BakuUUWHBbI

CBMHLOBblE KpacCKWu

NHK-TexHonormnu
DNEeKTPpOMArHUTHble Moss
A30THble ynobpeHus
PagnoakTmBHbIE OTXOAbI

Bugnmbie
PUCKU

KypeHune

[TnpoTexHunka

ABapun un3-3a asikorongd
BaccenHbl

TpaHCNoOpTUpPOBKA ra3a
bonbwne nAOTUHBI
JIndyHOe opyxune
ABTOMOHKM




2.HOPMATUBHbIE OOKYMEHTbI B OBJIACTU PUCKA
[OCT P 51897-2011 « MEHEO>XXMEHT PUCKA. TEPMWHbI U
OMNPEOEJIEHUA».

Puck: Cneancreue BNMAHMA HeoNpeaerneHHOCTU Ha OCTUXEHNE
NOCTaBrEeHHbIX LUenen

Moo cneacTBUEM BNUSAAHUA HEONPeaeneHHOCTU HEODXOANUMO NMOHMMATb
OTKINMOHEHME OT OXNOAaeMoro pesynsrara unm cobbITns (MO3NTUBHOE N/UNK
HeraTuBHoOeE).

Llenn moryT 6bITb pasnnyHbiMKU NO coaepKaHunto (B 06nacTy SKOHOMUKMN,
300POBbSI, AKONOrNKN 1 T.M.) N HA3HAYEHNIO (CTpaTernyeckune,
obLeopraHn3auoHHbIe, OTHOCSLLMECS K pa3paboTke NPoeKTa,
KOHKPETHOW NPOAYKLNK U NpoLieccy).

Puck 4acto xapakTepuayoT NyTeM OnMcaHnsa BO3MOXHOIO COObITUS 1 ero
nocrneacTBUn UM UX COMETAHUA.

CoObITne: BO3HUKHOBEHME HAabopa 06CTOATENLCTB, MPU KOTOPbIX
NPONCXOAUT ABMEHNE

lNocneacrtBue: pesynsraT coObITUA



MeHeaXXMEeHT pucka: CKoopaMHMpoBaHHblE AEUCTBUS NO PYKOBOACTBY U
ynpaBneHuto opraHmsaumnemn B obnactm pucka

NosiIMTUKa B 00NnacTn MeHeIKMEHTa pUcka: 3asiBneHne BbICLLIErO
pykoBoacTBa 06 00LLMX HAMEPEHUAX, PYKOBOASALLMX MPUHLKMMIAX U
HanpaBneHusiX AesaTeNbHOCTU OpraHn3aumm B 0bnactm MeHegKMeHTa
pucka

npouecc MeHeMKMeHTa pucka: BzanmocBa3aHHbIE OENCTBUA MO OOMEHY
NHdOPMaLIMEN, KOHCYNbTaUUSM, YCTaHOBIIEHUIO Liefien, obnactu
NPUMEHEHUS, NOEHTUMKALMN, NCCReaoBaHMIo, oLeHKe, 0bpaboTke,
MOHUTOPUHIY W aHann3y pucka , BbiNOSHSEMblE B COOTBETCTBUM C
NONINTUKON, Npoueaypamm n MeTtogaMmn MeHEQ)KMEHTa opraHnu3aumu.
oueHKa pucka: [lpouecc, oxeBaTbiBalOLWMUA MOEHTUDUKALMIO PUCKa ,
aHanus pucka u cpaBHUTESbHYIO OLIEHKY PUCKa .

naeHTudmMKauua pucka: lNpouecc onpeneneHmns, CoctTaBeHNUsI MEPEYHS U
OMNMUCaHNA ANEMEHTOB pucka

onucaHme pucka: CTpyKTypupoBaHHOE 3aKto4YeHmne 0 pucke, 0ObIYHO
coaepkallee onmcaHne YeTbIpeX 3NIEMEHTOB: UCTOYHUKOB pUcKa, COObITUN
, TPUYNH N NOCeaCTBUN

aHanun3 pucka: [lpouecc n3yvyeHns npupoabl U Xxapaktepa pucka u
onpeaeneHns ypoBHSA pucka

CpaBHUTeNbHas oueHKa pucka: [pouecc cpaBHEHUSA pPe3yribTaToB
aHanmsa pucka C KpuUTepuamMu pucka ans onpeaeneHmnsa npnemMnemMocTi
DUCKA



HALIMOHANBHbLIV CTAHOAPT TOCT P
NMCO/MOK 31010-2011

HAUMOHANBHBIN  TTOCT P UCO/MAK
CTAHOAPT
POCCUUCKOMN 31010 —
SEAEPALUUMN 2011

MeHe)XXMeHT pUCKa

METOObl OLEHKUA PUCKA

ISO/IEC 31010:2009
Risk management — Risk assessment techniques
(IDT)



CTAHOAPT 1SO/IEC 31010:2009
MEHEOXMEHT PUCKA
METOOUKU OLLEHKU PUCKA
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IEC 2061/09
PucyHok 1 — MecTo oUeHKU pUCKa B Npouecce MeHeaXXMeHTa pucka



YCTAHOBJIEHUE KOHTEKCTA

MNpu yCTaHOBNEHUN KOHTEKCTA OMPeAensitoT OCHOBHbIE MapaMeTpbl
MEeHeAXMEHTa PUCKa M yCTaHaBAMBAOT 061acTb MPUMEHEHNS N KPUTEPUU
AN OCTaNibHbIX 3TAaNOB NpoLecca MEHEAXXMEHTA pUCKa.

YCTaHOB/NeHNEe KOHTEeKCTa BK/K4YaeT PaCCMOTPEHNE BHYTPEHHUX U
BHELUHWMX MAapaMETPOB, OTHOCALUUNXCA K OpraHn3aunm B LEJIOM, a TaKXe
MCXOAHbIX AaHHbIX A4 OUEHKWN KOHKPETHbIX PUCKOB.

Mpu yCTaHOBNEHUN KOHTEKCTA ONMpPeAenstoT U COrnacoBbIiBaOT LIEN
OLIEHKN PUCKA, KPUTEPUN PUCKA N MPOrpaMMy OLLEHKU pUCKa.



WOEHTUPUKALINA PUCKA

Vl,El,eHTMCbMKaLI,I/IFl PUCKa — 3TO NpoueccC BbiABJIEHUA, NCCJTEOO0BAHUA U
ornncaHm4a puUCKoB.

Llenbto naeHTudukaumm pucka AsBnseTcsa yCTaHOBIEHME TOro, YTO
MOXET MPON3ONTU, NN KaKne MOryT BO3HUKHYTb CUTYyaLuK, KOTOpbIe
MOTYT MOBMUATb Ha AOCTMXKEHUE Lienen CUCTEMbI UM OpraHn3aLmn.

MeToabl naeHTuuKaunum pucka MoryT BKIHoHaTb:

— METOMbl, OCHOBaHHbIE HA CBUAETENLCTBAX, NPUMEPaMM KOTOPbIX

SIBMAKTCA KOHTPOSIbHbIE NUCTLI U aHANMN3 HAKOMMEHHbIX AaHHbIX;

— cucTemMaTmndeckme rpynnoBble NoaxoAbl, Korda rpynna aKCrnepToB

crnegyet cmctemaTmMyeckomy npoueccy, 4Tobbl naeHTMdnumMpoBaThb
PUCKU C MOMOLLIbIO CTPYKTYpUpOBaHHOIro Habopa BcnomoraTenbHbIX
dopas unn Bonpocos.



AHAJIN3 PUCKA

AHanua pucka BKIoMaeT paccMoTpPeHME NPUYNH U UICTOYHMKOB PUCKOB, NX
NOCNEACTBUIA U BEPOSATHOCTM TOFO, YTO 3TU NOCNEACTBUSA MOTYT BO3HUKHY Th.
Heobxoanmo BbISiBUTb daKTopbl, BAUSIOLLIME HA NOCNEACTBUSA, U BEPOATHOCTb.
CobbITNe MOXET UMETb MHOXXECTBEHHbIE MOCNEACTBUSA U BNUATbL HA MHOTUE LIEMN.

MeToabl, NpUMeHsieEMble NPy aHanuae pucka, MoryT ObiTb KQ4eCTBEHHbIMMU,
NOMNYKONMMYECTBEHHBIMM UK KONMYecTBeHHbIMU. Heobxoanmas cteneHb
AeTanuaaLmm 3aBUCUT OT KOHKPETHOIO crnyyasi IPUMEHEHNS, HanN4us
[OCTOBEPHbIX AAaHHbIX 1 HEOOXOAUMOCTU NPUHATUS PELLEHUI OpraHn3aLmen.
HekoTopble MeToabl U CTENEHN AeTanu3aumm aHanua3a MoryT ObiTb NpeanucaHsbl

3adKOHOOAaTeEJ1bHO.



KauyecTBeHHas oUueHKa NpuMeHsieTcs Aas onpeaeneHus
nocneacTensl, BEPOSITHOCTU M YPOBHSA puUCKa NO TaKUM YPOBHSM
3HAUYNMMOCTUN, KaK «BbICOKUN», «CPeAHUN» N KHUBKUN», MOXET
06beanHATb NoCNeaAcTBUE C BEPOSTHOCTbIO U OLEHUBATb
pe3ybTUPYIOLWNN YPOBEHb PUCKA B COOTBETCTBUMN C KQaYeCTBEHHbIMMU
KpUTepusimMun,

B NON1yKOJINYECTBEHHbIX MeToAaX MNPUMEHAITCS YNC/IEHHbIE LLKabl
nocneacTBUS N BEPOATHOCTU, KOTOPble 06beAMHSATCS C
MCMOJSIb30BaHMUEM COOTBETCTBYHOLWEN POPMY/bl A1 NONYUYEHUS YPOBHS
pucka. Llkanbl MOryT 6bITb IMHENHBIMU UK NOrapUPMUYECKUMU, UK
NMEeTb KaKyt-nmbo Apyryto B3auMOCBS3b.

NMpu KONMYeCTBEHHOM aHaNIn3e OLEHNBAIOTCA NpakTUyeckue
3Ha4YeHUs NocNeacTBUMN N NX BEPOATHOCTEN U PACCUUTbLIBAOTCS
3HA4YeHUs YPOBHS pUCKA B KOHKPETHbIX eAnHULax, onpeaeneHHbiX npu
pa3paboTKke KOHTEKCTa.

[MONHBIN KONMMYECTBEHHbIN aHaNINU3 HEe Bcerga MoXeT 6biTb BO3MOXEH
NN XenaTteneH Bcneacrteme HenosaHOTbl MHopMauum ob
aHaIN3NpPyeMon CUCTEME



OUEHUBAHUE PUCKA

OueHvBaHWe pucKka BKMlOMAeT CpaBHEHWE  KOMUYECTBEHHO
OLlEHEHHbIX YPOBHEW pUCKa C KPUTEPUSIMU PUCKA, ONpedeneHHbIMU
NpM  YCTAHOBMEHUW  KOHTEKCTa, C LEenbl  OnpeaeneHus
3HA4YNTENBHOCTM YPOBHS pUCKa 1 ero Tuna.

OueHvBaHMe puUcka OCHOBbLIBAETCA Ha MNOHMMaHUM  PUCKA,
AOCTUrHYTOM MpU aHanuae pucka, U CiyXuT Ansa NpUHATUS peLleHnia
O NnocreayLmMx AeNCcTBUSX.

PeweHns moryT Bknto4vaThb:

— yCTaHOBNEHNE HeobxoanMoCcTn B 06paboTKe pUcka;

— NPUoOpPUTETLI 06PabOTKK;

— YCTaHOBJIEHME LENecoobpasHO OCYLUECTBIEHUS KaKOW-1Mbo
OEATENTbHOCTHU;

— onpegerneHne KonumyecTsa HarnpasfeHUW, KOTOpbiIM Heobxoaumo
crnegoBsars.



1Strongly applicable.
2 Not applicable.

METOAbl OLUEHK PUCKA PR TR

I'pouecc OUEeHKW pucka
Noaxogsl 1 METOOUKM NneHntudmkauma AL piacia v OueHuBaHue
pucka Mocneactene | BepoAaTHOCTL ggsfgb pucka
«Mosroso WTypM» SA" NA~’ NA NA NA
CTpyKTypypOBaHHble wWnu nony- SA NA NA NA NA
CTRYKTYPUPOBaHHbIE ONpochl
MeTtoa Oendu SA NA NA NA NA
KoHTpornbHble NUCTBI SA NA NA NA NA
MpepBapuTenbHbIN aHanus SA NA NA NA NA
onacHocten (PHA)
NccnepgoBaHmne onacHocTun U pa- 3)
BotocnocobHocTn (HAZOP) i LY A £ &
AHanus onacHoOCTEN U KpUTUde-
ckne KOHTpPOIbHbIE TOYKMN SA SA NA NA SA
(HACCP)
OueHKa 3KONMoru4Yeckoro pucka SA SA SA SA SA
(OLleHKa TOKCUYHOCTH)
CTpyKTypuypoBaHHas mMeToauka
«YTo, ecnn...?» (SWIFT) s SR S, SR i
AHanus cueHapues SA SA A A A
AHanus BIMUAHUA Ha AesTenb- A SA A A B
HOCTb
AHanus nepeoHa4YarnbHOW NpuYn- NA SA SA SA SA
Hbl
AHanus xapaktepa M nocneacT-
BT GriasbR SA SA SA SA SA
AHanns «gepesBa» HeUCNpasBHO-
it A NA SA A A




1Strongly applicable.

HPOD'OJ'D.KEHME 2 Not applicable.

3 Applicable.

AHanuns «gepesa» cobbiTui A SA A A NA
AHanus NpuYnHbI U NOCNeACcTBURA A SA SA A A
MNpUYNHHO-CNEeACTBEHHbBIM  aHa- SA SA NA NA NA
nms
AHanus yposHen 3awmntbl (LOPA) A SA A A NA
AHanus «gepesa» peLueHui NA SA SA A A
AHanus HageXXHoOCTU oneparopa SA SA SA SA A
AHanus cXembl «rancTyk- NA A SA SA A
Babouka»
TexHun4eckoe obcnyxuBaHue,
HanpaeneHHoe Ha obecne4yeHue SA SA SA SA SA
HaOeXXHOCTH
AHanuns napasnmTtHoOCTU A NA NA NA NA
Ananuns Mapkoea A SA NA NA NA
NmutaymoHHoe mogenupoBaHue
metogom MoHTe-Kapno NA NA NA NA SA
Eavjecosa cTaTUCTUKa U CceTu NA SA NA NA SA

aneca
Kpuebie FN A SA SA A SA
NokasaTenu pucka A SA SA A SA
MaTpuya nocneacTeuii U Bepo- SA SA SA SA A
ATHOCTU
AHanus 3aTtpaTtbl 1 Bbirog A SA A A A
MHorokputepmanbHblil  aHanus
pewennn (MCDA) i = i S s

1) PekomeHgyem K NpUMEHEHUID
2) He npumeHum
3) MNpumeHum



COKPALLEHWA

HAZOP - Hazard and operability studies

PHA - Primary hazard analysis

HACCP - Hazard Analysis and Critical Control Points
SWIFT - Structure « What if? »

LOPA - Layer protection analysis

MCDA - Multi-criteria decision analysis



3. UEJTIN 1 SAOAYN PUCK-
MFHFTTXMEHTA

P-M - cuctema aHanusa, oueHkn v ynpasneHusa puckom. PM
SIBNSIETCS LeHTPAribHOM  4acCTblo CTPaTermn4eckoro
ynpaeBrieHns1 opraHusauumn. 3To NpoLecc, crieayst KOTopomy
opraHusauus CUCTEMHO aHanuaupyeT PUCKU KaXKaoro Buaa
OEeATENbLHOCTYN C LieNbio MakcumanbHOU adhEeKTUBHOCTH

Ka)kaoro wara n, COOTBETCTBEHHO, BCEU AEATENBHOCTU B
LEJTOM.

Llenb P-M:- Bknag B npouecc makcumMmmsaumm CTOMMOCTH
opraHu3auuu, T.e. coxXxpaHeHue MNOSIHOCTLIO (YaCcTU4YHO)
CBOMX PECYPCOB UMM MOSfIy4YeHME OXmaaemou npubbinn.
JTO O3HAYAET BbIABNEHNE BCEX NOTEHLMANbHbIX
«HEraTUBHbIX» N «MONMOXUTESNbHbLIX» PAaKTOPOB, BNUAOLLINX
Ha opraHmM3auuio, 4YTo YyBenndMBaeT BEPOATHOCTb ycnexa u
MUHUMWU3NPYET BEPOATHOCTb Heyaa4n Ansa OOCTUXKEHUS
NOCTaBMNEHHbIX OpraHMn3auuen Lueneun.

PM pormkeH ObITb MHTErPMpOBaH B OBLLYIO KYNLTYPY
opraHusauumm, NPUHAT U o4o0bpeH PyKOBOACTBOM, a 3aTEM
[OOHECEH A0 KaXJoro CoOTpyAHMKa opraHv3aumm Kak obLuas
nporpaMmma pas3BUTUA C NOCTAHOBKOU KOHKPETHbIX 3a4a4y Ha
MecTax. B KadecTBe eguHOM CUCTEMbI yrpaBneHusa puckamm
PM pomnxeH Bkntoyatb B cebda nporpamMmy KOHTpona Hag
BbINOJTHEHMEM MOCTaBMNEeHHbIX 3a4a4, OLEHKY
9P PEKTUBHOCTM NPOBOAUMBIX MEPOMNPUATUN, a TaKKe
CUCTEMY MOOLLPEHNA HA BCEX YPOBHAX OpraHu3aLum.



3apgaum PM:
BbISIBIIEHME N ONMMUCAHUE PUCKOB;
KadeCcTBEHHas/KONMMYeCTBEHHAas OLIEHKa PUCKOB;
BbIOOp cTpaTerMn ynpasfieHUSI PUCKOM;
yrnpaBrieHne puckamm  MOHUTOPWUHT.

[Mpn pelweHnn 3agad HeobxoaMMo MAEHTUPUUMPOBATL TE€ U3 PUCKOB,
KOTOpble MOryT OKasaTb BIusHWE Ha KomnaHuwo. [lpy  aTOM
opraHusauum MOryT NCNornb30BaTb pasHoobpasHble doopmbl
BbISIBIIEHNA PUCKOB. Hanpumep, npu onpenernieHnn npoeKTHLIX PUCKOB
MOXXHO WCMofib3oBaTb TaKMe UCTOMHUKN WMHMOPpMaUMN KaK BPEMEHHOU
nnaH npoekTa, wucnonb3oBaTb rpaduk  BbiXoda Ha  TOYKY
CaMOOKYMNaeMoCTMW. oeHTupukauma puckoB npegnonaraeTr Hanudue
nonHon wuHgopmMmauum o6 opraHmsauun, pbiHKE, 3akoHoOdaTeENbCTBE,
coumnasrnibHoM, KYfbTYPHOM U MNOSMIUTUYECKOM OKPYXEeHUM, a TaKke O
cTpaTermm ee pasBuUTUA U ONeEpaLMOHHbIX Mpoueccax,  BK4vas
MHopMauuo 06 yrposax 1 BO3MOXHOCTAX OOCTUXKEHUA NOCTaBMNEHHbIX
uenen. [Onsa moeHTUdmKaumMm puUCKOB HEOOXoOAuMM METOOOSIOrM4ecKum
noaxon ¢ Tem, YTOOblI BbISIBUTb MakCUManbHOE YMCIO PUCKOB, KOTOPbIM
nogBepXXeHa opraHn3auund BoO Bcex cdpepax AeATENbHOCTN.



4. O[TMCAHUNE PUCKA. KAPTA PUCKA.

OnucaHne pUcKOB JaeT BO3MOXHOCTb pacCTaBUTb NPUOPUTETLI U
BblAENUTb TE€ PUCKN, NOAPOOHOE N3ydeHne KOTopbIX TpebyeTcs

1.HaumenoBanue pucka Omnpenensiercs chepoil AeATeTbHOCTH

2. Cdepa pucka Onucanne CcoOBITHH, pa3Mep, THI, KOJUYECTBO,
cthepa Bo3IECHCTBUA

3. 3auHTEepecoBaHHbIE JIHIIA 3auHTEpECOBaHHbIC JIUIA U UX OXKUJAHUS
4. KonnyecTBEeHHOE BBIPAXKEHUE PUCKA 3HaueHHsI BEPOSTHOCTH M MOCIIEACTBUI
5. IIpuemnemMocTh pHUCKa Bo3moxnble  yObITkKM ©W  UX  (DMHAHCOBOE

3HaueHHWe, IIeHa pHUCKA, BEPOATHOCTbH M pa3Mep
yOBITKOB / IPUOBUIN

6. YnpaBieHue pucKOM U MEXaHU3Mbl KOHTPOJIS JleficTByronue MeETOABI M IPAKTHUKA YIPABICHUS
pHUCKOM

7. BOBMOXHOCTH CHM)KCHUSI PUCKA PexoMeHnmanum mo CHUXKEHUIO pHCKa

8. Crparernueckue u yrnpapjieHYECKHE U3MEHEHUS OTBETCTBEHHOCTh 3a pa3pabOTKy M BHEIPEHHE

YHOpaBJICHHUA PUCKOM




KAPTA PUACKA
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OAHHBIE OJ1A NMOCTPOEHUA KAPTbl PUCKA

Ne /i | Bun pucka BeposiTHOCTB [Torepn n3-3a
PHUCKOBOTO COOBITUS BO3EHCTBUA, T.p.

P1 Puck HapylieHusi CpOKOB H 0,30 250
00BEMOB MOCTaBKHU
MaTepuaioB

P2 | Puck orcyrcTBHSs pecypcoB 0,25 300

P3 Puck u3MeHEHUsS COCTOSHHUSI 0,15 1700
rpyHTa

P4 |Puck 3agepxkm marexeun 0,50 600
MHBECTOPOM

P5 Puck HapylIEHUS 0,70 400
COIIACOBAaHHOCTHU
(bMHaHCOBBIX MOTOKOB

P6 Puck  m3-3a OIITHOOK 0,35 780
(bMHaHCOBOTO MJIaHA

P7 |Puck HecuactHOro ciyvas 0,10 200
IIPU CTPOUTENHCTBE

P8 | Puck OIINOOK apxu- 0,05 910
TEKTYPHBIX PELICHUU




[TOCTPOEHHAA KAPTA PUCKA
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KapTorpadunpoBaHue puUCKOB pacnpenensier 30Hbl
OTBETCTBEHHOCTM 32 pUCKaMM U YerioBeHECKMMUN pecypcamm
HeobxoanMbIM 0B6pa3omMm.




5. NMOCJTEOCTBNA N BEPOATHOCTW
PUCKA

[MocneacTBus C TOUKU 3pEHNS YTPO3 Y BO3MOXXHOCTEN MOTYT ObIThb
OLIEHEHbI KaK BbICOKNE, CpeaHne N HU3Kue

YpoBEeHBb MOCIEACTBUN XapakTepucThKa IOCIEACTBUI

@OuHAHCOBBIE MTOCIEICTBUS HE MPEBBICAT BeIHMUuHYy $A
CylmecTBeHHOE ~ BIUSHUE  HA CTPAaTeTWYeCKOe pa3BUTHE U
NEeSATEILHOCTh OpTraHU3aIluu

CymiecTBeHHast 00€CTTIOKOCHHOCTh 3aMHTEPECOBAHHBIX JIHII

Bricokuit

duHAHCOBBIE MTOCIEACTBUS HaxoAsaTcs B mpenenax $A u $B
YmepenHoe BIWSTHUE Ha CTparermuyeckoe pa3BUTHE a
JEATEIIbHOCTh OpraHU3aluu

YMepeHHass 00€CTIOKOEHHOCTh 3aMHTEPECOBAHHBIX JIUIT

Cpennuit

duHaHCOBBIE IOCHEACTBUS HIKe $B

Cnaboe BIMsSHHME Ha CTPATETUUYCCKOEC PA3BUTHE W JIEATEIBHOCTH
OpTraHHU3aIiH

Crnabasi 00€CIOKOCHHOCTh 3aWHTEPECOBAHHBIX JIHI]

Huskuit




BepossTHOCTb Takke MOXET ObITb BbICOKOW, CpeaHEN N HU3KOW, O4HAKO
TpebyloTcsa pa3nuyHble onpeaeneHunst ans yrpos n BO3MOXXHOCTEWN.

OrneHKa BEpOSITHOCTH Onucanue Wunukaropsr
BepositHocTs  HacTymieHuss  coOwitus | [loTreHnuanbHas BEPOSITHOCTD
Bricokas KaXIbId  TOJ WIM  BEpPOSITHOCTH | TOTO, YTO COOBITHE HACTYMHT
HACTYIUICHHUSI coObITHsI Oombine 25% HECKOJIbKO pa3 B TCUYCHHEC
ONPEEICHHOr0 IMepruojia BPEMEHHU.
Co0pITHE MPOU30ILIO HEIABHO.
CymiecTByeT BepOSTHOCTh HacTyruieHusi | CoObITHE MOXXET  TMPOU30UTH
Cpennsis coObiTust B TeyeHwe 10 5eT WM | HECKOIBKO pa3 B TCUCHHUE
BEPOSITHOCTh HACTYTUICHUS COOBITHS | ONIPEIEIICHHOTO TEPHO/Ia BPEMEHH.
MeHb1e 25% Cy1ecTByeT UCTOpUSL HACTYIUICHUS
COOBITHSL.
[IpakTuuecku orcytctByeT | COoOBITHE HE HACTyMHaso.
Huzkas BEPOSITHOCTh HACTYIUICHHsSI COOBITHS B | BeposaTHOCTh HACTYTUICHHSI
tedeHne 10 7meT WIM BEpPOATHOCTH | COOBITHS Maia.
HACTYTUICHUsI COOBITUSI MEHBIIE 2%




6. PEI'YITATOPblI PUCKA. BA3EJIb-1.

XpoHonorns coobITUMN:
1.1974r. - co3gaHne «rpynnbl G-10».

2.1988r. - paspaboTka cornawieHns basenb -1:
cTaHgapT Mo MMHUMYMY Kanutana (pasmep

0CTAaTOYHOro COOCTBEHHOro KanuTana - K 1993r).

3.1996r. - lononHeHue: paspeLlueHo
NCMNOSIb30BaTb BHYTPEHHNE METOANKM AN
OLEHKN PUCKOB.

4. 2004r. - MexxayHapogHasi COBMECTUMOCTb
N3MEepEHNs Kanntana u ctTaHgapTbl KanuTana:
OOHoBNeHHada cxema — bazenb-2

5.2010 - baszenb -3



[lepBoe basenbckoe cornaweHne (Basel Accord), n3secTtHoe kak basenb-1,
Obino  3akniwyeHo B 1988r. N npeacrtaenano  cobon Ba)HbIN Wwar K
MeXOyHapoaHOMY  CTaHgapT MO MWHMMYMY KanuTtana. Ero ocHoBHble ycunus
Oblnin HanpaBneHbl Ha KPeaWUTHbIN PUCK, KOTOPbIN MpeacTaBnsieT cobown rnaBHbIN
MCTOYMHUK pucka B 6GaHKoOBCKOWM cdoepe. YKasaHHOE corfawleHne cTano nepsown
YCMELWHOW MNOMbITKOW YCTAHOBIEHUS O6OLLEeNpU3HaHHbIX MNpaBuUil perynupoBaHus
OaHKOBCKOW  AeATENbHOCTU. JTUM OOKYMEHTOM CTpaHaM-y4acTHuLaMm
pekoMeHOoBasriocb K KoHuy 1992r. yctaHOBUTL pasMep MUHMMArIbHO [0CTaTOYHOro
CcODCTBEHHOrO Kanutasna 6aHka, KOTopbiM He aosmkeH 6biTb Hwke 8% OT CymMMmbl
B3BELLUEHHbIX MO pUCKY akTueoB. Co3gaHWe Takoro KanuTana CIyXuro CBOEro
poga 6ydepom nepen NMUOM HEOXMOAHHLIX (PuHaHcoBbIX notepb. K 1993r. Bce
CTpaHbl 60MbLLION OECATKN JOOUNUCb 3TOro B 6aHKax, NpoBOAAWMX 3HAYUTENbHbIE
MeXayHapoaHble onepaumn. 1o Mepe HakonmeHus onbiTa CTaHOBUMOCb SICHO, YTO
TPebyoTCs He TOSbKO nornpaBku K CornalleHunto, HO U cepbe3Hbl 0bLWMI NepecMoTp
nokymeHta basenb-1.

Co BTOopon nonoBuHbl 90-X Ir. npownoro Beka basenbckoe cornawieHme o
AOCTaTOMHOCTU Kanutana BO MHOIOM nepecrano COOTBETCTBOBATb
npousowennM  CTPYKTYPHbIM ~ M3MEHEeHMAM B  OaHKOBCKOM  OEATESIbHOCTW.
[MocneaHwne 6binn 0ByCroBNEHbl paclIMpPeEHNEM Kpyra onepauun baHka Ha pbliHKe
NPOM3BOAHbIX  (PUHAHCOBLIX  WMHCTPYMEHTOB, r4€e  MNPUMEHASNIUCb  CIOXHblEe
doMHaHCOBbLIE TEXHOSTOMMKU YNpaBNeHNs akTUBaMM.



7. BA3EJIb -2, BA3EJIb -3

PbIHOYHbLIN PUCK - pUCK (PpUHAHCOBOIO
NONOXeHNA BCNeacTBne N3SMEHEHUN PbIHOYHbIX
doakTOpOB (MPOLEHTHLIE CTaBKW, LIEHbl akuun).

KpeOAUTHbIN pUCK - noTepu, 0bycnoBrneHHbIE
HEBO3MOXXHOCTbIO UITN HEXenaHMeM OpYron

CTOPOHbI NMNaTUTb MO CBOMM (PUHAHCOBbLIM
obga3aTenbcTeam.

OnepauuoHHbIW PUCK - PUCK MNPSAMbIX UMK
HENPSMbIX MOTEPb, BO3HMKAKOLIMX U3-3a
HeaaeKkBaTHbIX BHYTPEHHUX MPOLIECCOB,
HenpaBWUITbHOIO NOBeAEHNS NepcoHana unm
BHELLIHMX COObITUIA.

30



«ba3zens lI»

l

MuHuManbHble HOpMaTUBLI
[OCTaTOYHOCTM KanuTana

MpyaeHuManbHbIM HAQ30p 3a
[OCTAaTOMHOCTLIO KanuTtana

CtumynupoBaHue
PbLIHOYHOWU AUCLIMNAUHBI

TpeboBaHus k kanuTany Ha
MOKPbITHE KPeAUTHOrO PUCKa:

* CTaHAApPTHbLIK NOAX0A

* N10AX0 Ha OCHOBE BHYTPEHHUX
peituHros (IRB): 6a3oesill (F-IRB)
n nepedosoll (A-IRB)

TpeboBaHus k kanutany
Ha NOKPbITUE ONepPaunoOHHOro
pucka:

* N10AX0A Ha ocHoBe 6a30Boro
nHaukartopa (BIA)

e CTaHAapTHbIA noaxoa (TSA)

e fiepeaoBbie NoAXoAbl K OLIEHKE

e [lpoBepka n Ka4yeCTBEHHas
OLEeHKa BHYTpUBaHKOBCKMX
METOA MK pacyeTa pucka u
AOCTaTOYHOCTM KanuTana

Bo3MOXHOCTb NPpUMEHEHNS
Bonee BbICOKUX TpeOGOBaHWIA
K kKanutany Ans OTAENbHbIX
HaHkoB

KOHTPOMb 3@ NPOLEHTHbIM
PUCKOM, «OCTaTO4HbIM»
PUCKOM, CBSI3aHHbIM C
KPEAWUTHOWN 3aLUUTON, PUCKOM
KOHUEHTpauuu noptdenei u
npoYnmMu puckamu HaHkos

e TpeboBaHus K nydrnuyHomy
pacKpbITUIO MHPOPMaLUK
06 OCHOBHbIX puckax baHka,
paccYMTaHHbIX COrfacHo
BblOpaHHOMY noaxoay

Bo3amoXxHOCTb
CaMOCTOATENbHOW OLEHKU
y4aCTHUKaMM pbiHKa
AOCTaTOYHOCTU KanuTtana
1 npochuns pucka baHka

npyaeHuuanbHbIN HAA30p — NpeaBapuTensHbIn, "paHHUN" Hag3op
prudential CBA3aHO C NAaTUHCKNUM CINOBOM providentia NnpeaBnaeHne




TPEXBJIOHHAA CTPYKTYPA BA3EJIb-2

nepBbin ONOK:
TPeboBaHUSA K
MUHUManNbLHOMY Kanutany
Ansi NepexkpbITUS
KPpeauTHOro, PbIHOYHOIO W
onepaLuoHHOro PUCKOB.

Pillar | Pllart — ~ Pllar i BTtopoun Onok: 4

Minimum Supendsory | Discosure | | OCHOBHbIX NPpUHLUKMMNA

Capital Review & Market Haa3opa 3a baHkamw.
Requrementsy | Process o TpeTnn 6n0K:

BbINOJIHEHNE PbIHOYHOM
ONCLUMMNIINHBbI Yepes

NyOnnYHy0 OTKPbITOCTb
e npu oLieHke pucKa.

[MmaBHas uenb cornaweHuns basenb-2 coCTouUT B yKpensieHnn cTabunbHOCTU (OMHAHCOBbIX
CUCTEM OTAEerNbHbIX CTPaH U MeXayHapoaAHOW (PHAHCOBOW CUCTEMDI
B LIEfIOM 4epes MoBbIWEHNEe KadecTBa ynpaBreHns puckamu B 6aHKOBCKOM fere.



Ba3enb-3: OCHOBHbLIe U3MEeHeHuUus

basenb-3 ycunueaet Bce 3 KomnoHeHTa basena-2, 8 nepsyio ovyepeab KOMMNOHeHT 1:
1) YxectouyeHue TpeboBaHUI K 4OCTAaTOMHOCTU KanuTana
2) Hosble TpeboBaHUS K IMKBUAHOCTH

3) BsepgeHue nokasartena GUHAHCOBOrO pbiyara

Basel [l|
Basel ||

Pillar | Pillar Il Pillar Il
Pillar | Pillar 1l Pillar e banced Mk " enhanced Enfranced Risk
Minimum Supervisory Disclosure Capital & Liquidity Supervisory Review Disclosure &
Capital Review & Market Requirements Process for Market Discipline
Requirements Process Discipline Firm-wide Risk
Management and
Capital Planning

e -
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Poccunckuu bazenb-3

m /o M [ocne
12,0%
10.0% 10,0%
U7
8,0%
6,0% -
4,0%
2,0%
0,0% -
Hopmarue Hopmatwne Hopmatms
[JOCTATOYHOCTM  JOCTaTOYHOCTM  LOCTaTOYHOCTH
6azos0ro OCHOBHOIO Kanutana (H1.0)

kanutana (H1.1) xanutana (H1.2)

Hosbie TpeboBaHmA K LOCTaTOUHOCTU KanuTana
(sctynatot B cuny 1 ansapa 2014):

1.

BeeseHne HopmaTUBa AOCTaTOYHOCTH
6azosoro kanutana (CET1): 5%

[NoBblWweHWe HOpMaTMBa LOCTAaTOYHOCTH
0CHOBHOTO Kanutana (1-ro yposHa): ¢ 5%
00 5,5%c 1 anBapa 2014r.m6% c1
aHeapa 2015 r.

YskecToueHue TpeboBaHmii K
AONONHUTENIbHOMY KanuTany (2-ro
ypoBH#): 0bA3aTeNbHan KOHBEPTALUA B
aKUMM U/WMNKM CNUCaHUe Ha NOKPbITUE
ybbiTKOB BaHKa

yCKOpeH HOe CrucaHue UHCTPYMEHTOB

KanuTana, He y0BNETBOPAIOLLMX HOBbIM
TpebosaHuam
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basenb-3: 3a U NpoTUB

3A NPOTUB
+ MNoBblweHMe TpeboBaHUN K - Hosble TpebosaHua k cybponry
KanuTtany U IMKBUAHOCTU NOBbICUT MOBbICAT €ro CTOMMOCTb ANA BaHKOB

KpeauTocnocobHocTb baHKOB

+ BaHKOBCKas CUCTEMa M SKOHOMMKa B - baHKM NOBbICAT CTaBKU NO KpeauTam,
Luenom byayTt bonee ycTton4mBbl K X SKOHOMUYECKUM POCT 3aMeINTCA
Kpu3ucy

- CHMXeHuMe peHTabenbHoCTU
6aHKoBCKOro busHeca yBenmymT
anneTuT 6aHKOB K PUCKY



Cpoku BHegpeHusa ctaHgapTos basens Il B Mupe

2013 roa 2014 ron 201S roa 2016 ron 2017 roa 2018 roa 1 ausapn
2019 roga

Ga2000A sarsnan 3,5% 4.0% 45% 45% 4,5% a5% 45%
(MMHUMANLHO QONYCTUMBIA NOKA3aTens)
Eydep KoHCepeauMm KanuTana 0.625% 1,25% 1.875% 2.5%
622060 wanuTan naioc Gydep 3,5% 4.0% 4,5% 5,125% 5.75% 6.375% 7.0%
KOHCEPBAUMM KANUTANA
SR A (A a,5% 5.5% 6.0% 6.0% 6.0% 6.0% 6.0%
(MMHMMANGHO QOMYCTHMBIA NOKA3aTens)
Coroxynibii xanuTan 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
(MMHMMANGLHO NONYCTHUMbLIA NOKAa3aTenb)
Coeoxynini xanutan nmoc Gydep 8.0% 8.0% 8.0% 8.625% 9.25% 9.875% 10.5%
KOHCEPBaUMKM KanuTana
MrcTpyMenT, Gonee He oTeevaiouwme
KPUTGDMAM QN7 BICHONGHNA B CoCTas MoCTENeHHOE MOXBOSCHKUE B TeeHne 10 ner nasesian ¢ 2013 ropa
HCTONHMKOB HEOCHOBHOMO Kanurana
Nepeoro WM BTOPOro YPOBHA
MOCTENSHHOS MCKIONSHNS HEKOTOPBIX
axTreoe M3 63208010 KanuTana
(B TOM YKUC/Ie NPeSLILLAIOWMX NTAMHT
OTNON@HHBIX HANOrOBLIX AKTUBOS,
NPae Ha 06CNYXKUBAHKUS UNOTSYHBIX 20%* 40%* 60%* 20%* 100%* 100%*
KPeOMTOR M CYLUSCTESHHLIX MHBSCTUUMA
B OOLIKHOBOHHLIC aKUMKM DUHAHCOBLX
YHPORAGHHUA, HE BKINONSHHBIX B NePUMESTD
KOHCONWOALMN)
Mokazarens KPaTKOCPONHOR NUKBMAHOCTH MNepnon Habmoneres S0%* TOR* 80%* 0% 100%*

Brenpesve
Moxkazarent YKMCTOro cTabunNbHOM M-
DOHaMPOBAHMA BPOR saComoymmm—n MANLMOTO

CTanapTa

nepnon Napannens:Hoifo pacserta nepexon
MokazaTend «NeBRPUIKD (c 1 sumapn 2013 roga no 1 susapn 2017 rona) X DOPOOMY
Pacxkpaitne nhdopaawwn ¢ 1 ansapn 2015 rona KOMROREHTY
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Nepwon napannenbHoro pacyera
(c 1 aneapn 2013 rona no 1 sueapn 2017 ropa)
Pacxpuitee widopmaumm ¢ 1 susapn 2015 ropa




8. KNIACCUPUKALIMA N BUObl PUCKOB

Kputepun knaccudpukaumm

Bpems dakTopbl

BO3HWUKHOBEHUA BO3HMKHOBEHMS
Kputepum

Xapaktep Xapaktep Cdepa

y4yeTa nocrneacTBun BO3HUKHOBEHUA



COCTABJIAOLLUME PUHAHCOBOI'O
PUACKA

PbIHOYHbIN KpeautHbin
puck 1 puck
INTukBnaHbIN dPuHaHCOBbIN OnepaunoHHbI
puck puck ) M pUCK

PerynatopHbl Puck
M pUCK [ 1 4enoBevyecko
ro cpakrtopa




KNACCUPUKALIUA BHELLHUX

PACKOB

CTtpaHoBoM
PUCK

BanoTHbIN
PUCK

BHewHne
PUCKN

Hanoroebin
PUCK

Puck doopc-
Ma>kop-

HbIX
0b6CTOATENBLCTB




BHYTPEHHUE PUCKW

KpeanTHbin PecypcCHbIn
PUCK PUCK
BHyTpeHHune
PUCKN
[MopTdoernbHbIN JlnkBnagHbIN [MpoueccHbIn

pUCK pUCK puCK



9. OCHOBHbIE METOAbI N3MEPEHUA PUCKa B
domHaHcoBoU cdepe

CymMmmapHbIN MeToAa

MeToq 4yBCTBUTENBHOCTU

CueHapHbIV

PacnpeneneHunsa nortepb

HeueTkasa normka

HenpoHHble ceTu
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9.1. CymmapHbIn meTon

70+

60 -

50

40 -

30

20"

A

10

o_

1 aKkumA

2 aKkuuA

3 akuuma

CyMMapHoe

Puck noptdensa = cymme CTOMMOCTEN OTAESNbHbIX aKLUK
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9.2 METOO YYBCTBUTEJIbHOCTW

CywWHOCTb: JAaET N3MEHEHME CTOMMOCTMU
noptdpensa npu Bapuauum ogHOro 13 pakTopos
puUckKa.

BoluncnutenbHaa cxema: pacyeT Npomn3BOAHbIX
OT BENUYNHbI €BPOMENCKOro KOmJs-onunoHa.

OnNuUMOH:  KOHTPAKT, 3aKniYeHHbIn Mexgy 2
nuuamMmu, no KOToOpomMy OAHO NULIO NpeaocTaBnseT
OPYroMy npaBoO KynuTb WM npodaTtb LEHHYH0
bymary Mo YCTaHOBMIEHHOMW LEHE B TeYeHMue
onpeaeneHHoro BpeMeHu.

Konn-onuuoH: onuuoH Ha MOKYIKY.

EBponenckum KONM-OnuuoOH: MOXET
MCNOMNb30BaTbCA TOMbKO B JEHb UCTEYEHUSI CPOKa
KOHTpaKTa.



®OPMYIJIA BJISKA-LLOYJICA

roe S—ueHa akuum; P(d1) - pyHKUMS pacnpeneneHns
HOpManbHOro 3akoHa; K - ueHa MUcnonb30BaHUA
ONuUnoHa;

r - NpoueHTHaa cTaBKa; T - CPpOK noralleHus onunoHa;

O -TrogoBasd BOJ1aTUIIBHOCTb OCHOBHOIO
dKTnBa.



YACTHbIE NMPOU3BOAHDLIE

Delta #C/0S - oueHuUBaeT N3aMeHeHue
onuMoHa No OTHOLUEHUIO K LIEHE;

Vega eéC/dc - oLeHMBaAET USMEHeHne
onumoHa No OTHOLLUEHUIO K BONMAaTUIIbHOCTU;

Theta =0C/0T - onpepenseTr Bpems
crnagaHusa onuMoHa;

Rho =0C/0r - ouLeHMBaeT u3aMeHeHne
OMLIMOHA MO OTHOLLEHUIO K CTaBKe.



9.3 CUEHAPHbIE METOAbI

CyLWHOCTb: paccMaTpuBaeTcsl psi, BO3MOXHbIX

N3MEHEHNN (PaKTOPOB pPUCKa

CueHapun Ha Yukarckom ToBapHon bupke

N@ N3mMeHeHne | I3aMeHeHne [TpoueHT
cueHapu4d LIEHDbI BOJ1aTUJ/1bH. MOKPbITUA
y6bITKOB

1 0 +1 100

2 0 -1 100

16 -2 0 35




9.4 PACNPEOENEHUE MNMOTEPb

Oucnepcuna - mepa pucka.

Value-at-Risk (VaR): YyObITKM NO OaHHOMY UHCTPYMEHTY

(nopTdpento) 3a onpegeneHHbI nepuog BpeEMEHU C
3a4aHHON BEPOSATHOCTbIO HEe MPEBLICAT 3TOU
BENMUYUHBbI,

Oxupaembin gecdpvunT (ES):

1

1
=1 j (F,)du, q- kBaHTUNL



9.5 HEYETKAA JIOI'KA (FUZZY LOGIC)

CyuwHocTb HII:

B HEW NUCNONb3YHTCA NMMHIBUCTUYECKUE
nepemMeHHble (BMEeCTO ODbIYHbIX YACMOBBLIX) UMK
B OOMOJSIHEHNE K HUM;

NPOCTble OTHOLLUEHNA MeXay NnepeMeHHbIMU
ONMUCbIBAKOTCHA C NOMOLLIbIO HEYETKUX
BblCKa3bIBaHUMU;

CIMOXHblE OTHOLUEHUA onpenenAarnTCAd HEHETKUMNA
ariropuTtmMmami.



9.6 HEMPOHHASA CETb

Bvuonornyecknm HempoH UcKkyccTBeHHbIU HEUPOH

Teno xeemxu




CPABHEHUE HC U HIJI

IIpenmymectsa HC

Henocrarku HC

1.06namaror CBOMCTBOM
o0Oyyarbcs Ha MpUMEpax.

2. Moryt anmnpoKCUMHUPOBAaTh
JT00Y10 MHOTOMEPHYIO
HEJIUHEWHYI0 (QYHKIIHIO.

3. He Ttpebyror mrybokoro
MMOHUMAaHHUS M3y4aeMOoro
mporecca.

4. SBnsorcs  yCTOMYHMBBIMU

K HAJIMYUIO IITyMa.

1.TpeOyroT 0OJIBIIOTO
BpPEMEHHU OOydYeHHs B 3a/iauax

C JIOKAJIbHBIMU MUHHUMYMAaMU.

2. He pPacKpbIBaIOT
COOTHOLICHHH MEXIY
NEePEMEHHBIMU U He
YBEJIMYUBAIOT 3HaHUU O
nporecce.

3.B psape 3amau  oGmamgaror

IJIOXUM  00OOIEHHEM MpHU
PEIbSIBICHUN HOBBIX
00pazoB.

[Ipeumymecrsa HJI Henocrarku HJI
MoryTt 1.Moryt BO3HMKaTh
annpoKCUMHPOBAThH po0IEeMBI npu
m00yI0 MHOTOMEPHYIO | CTPYKTYpUPOBAaHMM  3HAHWUH
HEJIMHEHHYIO (QYHKILUIO. | SKCIIEPTOB.
SABnsrorcs 2.Yucno MIpaBUI
MPUTOHBIMU B | yBeJIMYMBaETCS
CUTYyaLUsX, KOTJla | 3KCIOHEHIAIBHO npu
MareMaTrudeckast BO3pacTaHUU KOJIMYECTBa
MOJIENb HEU3BECTHA | BXOJIOB.
W ee TpyaHo | 3. OOyueHue (M3MEHEHUE
MOy YHTb. (bopmbI u HOJI0XKEHUS
VYenemHo | GyHKIME — NpUHAIEKHOCTH
HCIIONB3YIOTCS npu | wiu MIPaBHII) Oonee
OTCYTCTBUH TOYHOH | cI10kHO, 4eM B cimydae HC.

nH(popMaIuu.




10. PASHOBUOHOCTU PbIHOYHOIO
PUCKA.
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MPOABJIEHUE PbIHOYHOI'O PUCKA

1. baHku: PbIHOYHbIN PUCK - YYE€T pa3NUYHbIX
¢domHaHCOBbLIX UHCTPYMEHTOB

2.Cmpaxoeble  KOMMaHUuu: ABNAIOTCA
cyobeKkTamu PbLIHOYHOIO  pPUCKa  Kak
WHBECTOpbI

3. Ynpasnsrouwue KOMNaHUU: PbIHOYHbIU
PUCK - pa3MelleHne akKTUBOB

4. bpokepckue upMbI: PbIHOYHbLIN PUCK -
TpeboBaHMA O MNMPUOLINN CO CTOPOHbLI KITUEHTOB.



MOOEJIU OLEHKW VAR

JlokanbHOEe oueHuBaHue:

annpokcumauums
CTOUMOCTMH
domHaHCOBOIO
UHCTPYMEHTA

KoBapunaunMoHHbIN MeTOoA

NMonHoe oueHBaHUe:

NMOMHbLIN rnepepacyeTt
CTOMMOCTU (PUHAHCOBOIO
MHCTPYMEHTA

MeTon ncrtopuyeckux
cumynsaummn

MeTton MoHTe-Kapno



11. KOBAPUALUMNOHHBLIN METOO PACYETA VAR

1 59
250 {1 HabIxoIeHHHA

0 - 1 1 11
-$160 -$120 -$80 -340 SO  $40 $80 $120 Jloxom, $rTRIC

[Mctorpamma goxoaoB

VaR cocTaBnsieT OKoNno S47 TbiC

PeanbHble NOTEPM MOTYT NMPEBLICUTL BEMUYUHY S47 ThIC. TOMBKO B
5% HabnoaeHumn



KBAHTWUJ1Ib PACIMPELOEJIEHUA

DVHKUHA TUIOTHOCTH pacpeaC/ICHHA DyuKLMa pac
02
0 P
o 1 i ¢
X

BEPOATHOCTb TOro, 4To X<x_  paBHa a, T.e.P(X <x,)=a
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PACHET VAR

PacnpeoneneHue norepb NOAYUHSAETCA HOpPManbHOMY
3aKOHY CO cpedHWM 3HaYeHueM u U aucnepcuen o

2 -1
VaR a u+ao ¢ (a)’ JloBepuTeIb- HOpMaJ'H)Hoe I-
Has acupenecHue
-0 pactipeniesiceHue | Paclpea
anI U= 0: BEPOSATHOCTD Crterozenra
0,95 1,64 2,92
VaR = O X
i Hf 0,96 1,75 3,32
0997 1988 3,90
0,98 2,05 4,85
0,99 2,33 6,96




BA3EJIbCKUE TMPABWUJIA PACHETA
PbIHOYHOI'O PUCKA

1.MOpPU30HT: 10 TOProBbIX AHEN UNU 2 KaneHaapHble

Heaenu.
2.[loBeputenbHass BEepPOATHOCTb: 99%.
3.llepuon HabnoaeHUN OCHOBLIBAaeTCA Ha roaMyvHbIX

UMCTOPUYHECKUX AOaHHDbIX.

VaR, (10;0,99)= ~10 VaR,(1;0,99)



12.METO UCTOPUYECKUX CUMYNALUU

MeTtoaoonorusa oueHku VaR

1. BbiOMpaetca QuUKcMpoBaHHbIU TFOPU3OHT N, 3a
KOTOPbIU OTCIIeXUBAKOTCA UCTOPUYECKNEe U3MEeHEeHUSA
LLeH S BCeX aKTUBOB:
ASi,t = Si,t ; Si,t-1’
i=1,...,n - aKTUB;
t=1,..., N - Bpems.

2.iMmuTnpyeTca rmnoreTuyveckasi LeHa S* Kaxporo i-ro
aKTUBa, paBHasi ero TeKyuled ueHe S, U NPUPoOCTy
LleHbI:



S *i,t =5.,* ASi,t'

. 3. MponsBoguTCcA nepeoueHKa Bcero noptdensa no
UCTOPUYECKM MMUTUPOBAHHLIM LEHaM, U AONA KaX[oro
cueHapusi BbIYUCHAETCA NOoTeHuuaribHoe W3MeHeHue
CTOMMOCTM cerogHsilLuHero noptdens:

AV, =V* -V , t=1,...,N.

0/

4. Ctpoutcsa rmcrtorpamma 3HadeHun noptdens.



PE3YIIbTATHI

'Mctornamma CopTupoBKa no

yObIBaHUIO
1 Cambin bonbLIoOn goxon

e e N

% /_\

0 4

% %

\\\
.

. VaR=0,95*N
\

|-

N Cambin 60onbLIOU YObITOK
LA .

35 40 45 50 55 60 65 0 75 &0 85
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13. METOL MOHTE-KAPIIO NP PACHETE VAR.
TEOMETPUYHECKOE BPOYHOBCKOE
ABUWXEHWUE

1. Mpouecc BuHepa (6poyHOBCKOe ABUXeHUe): NepeMeLLeHNE
NnepeMeHHOM S 3a Manbi NPOMEXYTOK BpemeHu At Ha AS, T.e.
AS = € (At)Y?, roe €~ N(0,1).
Yyet BonatunbHocTu: AS =0 € (At)Y2.

2. O606LwWeHHbIN BuHepoBckMn npouecc: fobaBrneHne NoCTOAHHOro
TpeHaa (TeHOeHUWn) a Ha eguHNLLY BPpeEMEHU .

AS = aAt + o € (At)Y/2,

3. leomeTpnyeckoe OpPOYHOBCKOE ABUXEHUE: BKITIOYEHNE CTaBKMU
0OXoOHOCTU dS/S



FEHEPALINA CNYYAUHbLIX BENNYNH

Po3sbirpbill 3Ha4eHunst HenpepbiBHoW CB X

C 3agaHHon doyHKUuMen pacnpegeneHud

(PP)

W(x) cBOONTCA K crieayroLen npoyenype:

HYXHO NOMY4Tb Crly4anHoOe Yo 7
B Ka4eCTBe 3Ha4YeHUs x B3SATb




METOO4 MOHTE-KAPIO

1 atan. Mogenb uaMeHeHUA (PakKTOpPOB pUCKa -
Modesib 2eomMempu4yecKo20 6pPOyHOBCKO20
dsU)KeHus

as, = uSdt+ocS.dw,

roe S, - UeHa aKTMBa OMUMOHA B MOMEHT BPEMEHM t; | —

KO3(p(PULUMEHT poCTa; O© - BONMATUNBLHOCTbL; dS -
npupaweHme LuUeHbl aKkTUBa 3a Malnbin NMPOMEXYTOK
BpeMeHU dt; dW., - npupawleHue CTaHOapPTHOro

t
BuHepoBCcKOro rnpouecca.



Tabnuua 2.4 MogenupoBaHHe mpouecca I'BJ]

Ne mara ['enepuporanue HopM. | IIpmpamenue mensr [lena
i BeTHYHHEI AS; Ay
N (0:0.02)
1 0.009336 0,93 100,93
2 0.023802 2.38 103,31
99 -0.03336 -3.33 88.28
100 0.003065 0.30 88.58




1
120,00 L
100.00 ‘M
- .Mw 2
80,00 T e
60,00
40,00
20,00
0.00 T T T T T
0 20 40 60 80 100 n

Peanuzamud npouecca I' b1



[eHepupoBaHMe cLEeHapuUA OCHOBHOIoO akKTuBa
YypPaBHEHMUIO ANnsi ABYX MOMEHTOB BpPeMeHU t U t—1:

roe At - BpeMeHHOU uHTepBan mMexay t n t-1; Z -
cTaHpapTHasA HopManbHasA nepemMeHHasa U3
pacnpeageneHua N(0,1);

[eHepaToOp crny4yauHbIX 4Yucen - Ans BesIMYUHbI Z -
MeToao0M obpaTHON PyHKLUUMN

no



Density Function: Distribution Function:

[anee BbIYMCMAIOTCA BCE TPAEKTOPUM LiEeH.






[lepeoLlieHka ctoMmocT noptdensa (M3 oOHOro akTuBea)
Onga Kaxaoro j—ro cronbua tadnuubl.

B A4yeunke Tabnuubl ¢ uHAeKcoM: 1001-A cTpoKa u 1-U
cTonbeu OypeT CTOATbL BeriuduuMHa, paBHas

rae S, - HadYanbHaa ueHa; Q- KONW4ecTBO eAMHUL, aKTuBa.



4.1.PaHXunpyrotca 500 3Ha4yeHumn
nepeoLeHeHHbIX CTOMMOCTEU

noptdpenss oTr camoro  6onbLIOro
npupocta OO0 camoro  0OonbLioro
yObITKA.

4.2. Onpepensetca BenuynMHa VaR Kak
SNIEMEHT OTCOPTMPOBAHHOIO psiaa,
COOTBETCTBYHOLLMN HOMepy 500%0,95 =
475.

475=VaR

500



14. MOOENMN OUEHKU ®UHAHCOBOMU
HECOCTOATENBbHOCTU NPEOMPUATUA.
OUNHAHCOBAA HECOCTOATENBHOCTDb

NMPEONPUATUN (PHN)

®HIT -  HecnocobHOCTb CyObeKkTa XO35MCTBOBAHUS
naatuTb MO CBOWUM [ONroBbiM 00Os3aTeENbLCTBAM U

Cbl/l HaHCNPOBATb TEKYLLUYIO AEATEJIbHOCTb

[AVHaMMKa pa3BUTUA KpU3MCa NpeanpuaTus

e Puck ctpareruu: e PUCK JIMKBUOHOCTM: * Puck

HeBbINOSIHEHNE e yXyaLlueHue HECOCTOATESIbHOCTMU:

TeKywmnx 3agavd pe3ynbraTtoB * HECMOCOBHOCTb
X03AUCTBEHHOWN dompmbl
AeATEeNbHOCTU yOoBNETBOPUTDL
drpmbl npegobdaBndemMbie

TpeboBaHus






MOLEJIN PUCKA ®HIN

KomMmnnekcHas
oannbHas
cucrtema

ONCKPUMUHAHT-
Hble paKTOpHbIe
Moaenu

<

Mogenwu
pucka PHI

PenTuHroBebin
comHaHCOBbLIN
aHanus

>

MporHo3npoBaHue
BOCCTAHOBNEHUSA
nnarexe-
CNOCOOHOCTHU

IOwnarHocTuka
OaHKpoOTCTBa
npeanpuaTun




ObWwnmMn anemMeHTaMu ykasaHHbIX Moaeneu

SBMAKTCA:

1. PakTopbI-MPU3HAKU - Tpynna BKMOYEHHbLIX B
Moadenb PUHaAHCOBbLIX NOKa3aTeneu, oTpaarLmx
nocrneacTeusa pucka.

2. UHpukaTopbl - BecoBble KOOQMPUUNEHTLI Npn
dOMHaAHCOBbIX NOKa3aTensx B KOMMIIEKCHOU OLIEHKe
pUcka.

3. PentnHroBoe 4ymncno - oboOLEHHas OLEHKA,
KOTopad AaeT BO3MOXHOCTb OLEHUTb PUCK B
NpPOCTpaHCTBE (MO CpaBHEHWUIO C OPYrMMU
donpmamn) U BO BPEMEHMU (3a paAL STaAnos).

4. LUlkana oueHKM puUCKa - XapaKkTepusyeT ero
CTEMNEHb B BMae CyMMbl 6annoB, BEPOSTHOCTU
PUCKOBOIo COObITUS.

5. UHdopmaumoHHaa 6asa - gaHHble ByxranTepcKon
OTYETHOCTW.



MOCTPOEHWUE MOAEJIU
KNIACCUPUKALIMK PUHAHCOBOIO
COCTOAHUA NPEONMPUATUA

OnpepneneHue cocTtaBa U paHXUpoBaHue
nokKkasarteneu

\

OueHka HYBCTBUTEJIbHOCTU KaXOO0rIo nokKasartesns

\

YcTtaHoBneHue KnaccoB (pMHAHCOBOIro COCTOAHUSA

\

CymMmmMmupoBaHue 6annoB U Ha3Ha4YeHue
Anana3oHa KaXaoro Krnacca




ONCKPUMWNHAHTHBI AHANNS

AVCKPUMWHAHTHBIA @aHANMU3 UCMNOb3YeTCA AN NMPUHATUS PELUEeHUS O
TOM, Kakue repeMeHHble pa3nyatoT (AUCKPUMUHUPYIOT) ABe WAn
bonee BO3HMKaKWME  COBOKYNHOCTWM (rpynnel). lMpn npumeHeHUU
ANCKPUMUMHAHTHOrO  aHa/imM3a  OObIYHO  MMEKTCA  HeCKObKO
MepeMeHHbIX, U 33Z,a4a COCTOUT B TOM, 4YTODObI YCTAaHOBUTb, KakMe U3
MEPEMEHHbIX BHOCAT CBOM BKA3A B AUCKPUMUHALMIO  MEXAY
COBOKYMHOCTAMM.

Mpynna=a+b *x +b *x +...+b_*x
o 1 1 2 2 m m
rA€ a SIB/IIETCA KOHCTAHTOM b_... b ABAsAOTCA KO3Y UL MEHTAMM perpeccuu.

NHTepnpeTauuna pe3yabTaToB 3a434M C 4BYMSA COBOKYMHOCTAMW TECHO CiesyeT
NOTVKe MPUMEHEHUS MHOXECTBEHHOM Perpeccmm: NnepeMeHHble C HAanboAbLIMMM
perpeccMoHHbIMM KO3dPULMeHTamMM (CTAHAAPTM30BAHHbIMKM, 0603HaYaeMbIMMU
6eTa) ABNAKOTCA TEMU, KOTOPbIE BHOCAT HaMbObLLIMI BKAAZ, B ANCKPUMMHALLUIO.



[MPUMEP ONCKPUMWHAHTHOIO AHAJIN3A

me Juarpamma paccesnua [lrisdat.sta Sy*150c)* Hi=] B3

SEPALLEN

Anarpamma pacceanuna (lrisdat.sta S5v*150¢)

85

20t
75¢
70¢
65
G0
55 ¢
S50¢

45

4.0

1 2 3 4 § 6
PETALLEN

1 © IRISTYPE: SETOSA

O IRISTYPE: VERSICOL

5 & IRISTYPE: VIRGINIC




15. MOOEJIN AIIbTMAHA.

1. [ByxdbakTtopHaa mogenb AnbTtMmaHa:
Z=-0,387 — 1,073K + 0,058K

K m . KOIPPULUMEHT  Tekylen  JUKBUAHOCTM  (XapakTepusyer

obecneyeHHOCTb  npeanpuATUA  0OBOPOTHbLIMU cpeacTBamu 7
CBOEBPEMEHHOIO0 M CBOEBPEMEHHOIO MOraleHnss CPOYHbIX 0643aTenbCTB);
K - k03pduumeHT KanuTanmsaumm (OTpaxKaeT COOTHOLUEHME 33eMHbIX U

cobCTBEHHbIX CPeaCTB)

1.Z<0, BeposaTHOCTb baHkpoTcTBa P5<50%;
2. Z=0, BepoATHOCTb baHkpoTcTBa P5=50%;

3. Z>0, BeposTHOoCTb H6aHKkpoTcTBa Ps>50%



X1 - pons uuctoro ob6OPOTHOrO KammMTaaa: Pa3HOCTb TeKYLMX
aKTMBOB W TeKylux naccuBoB / obwaa cymma aktmeBoB; X2 -
peHTabenbHOCTb aKTUBOB no HepacnpegeneHHOW npubbian:
HepacnpegeneHHaa npubbiab /  obwas cymma BCex akTMBOB; X3 -
peHTabenbHOCTb akTMBOB no HanaHcoBou npubbian: npubbeiab A0
ynaaTbl MPOLEHTOB U1 HasnoroB / oblwas cymma BCex aKTUBOB; X4 -
KO3PPULMEHT NOKPLITUA: PbIHOYHAA CTOMMOCTb BCEX akuWW/ 3aeMHble
CpeAcTBa; X5 - OTAQya BCex akTMBOB: Bblpyyka OT peanunsauum /
obuas cymMma aKTMBOB.
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O6nacTe NepekpEITHA
e [, 6

T Rt A L\ﬂ\u\u\“\\a ;\\

LIel-rrprpZ 5,02

LIeH‘rpr;{l 0,29 \u\m\\i\" \!\:\‘f \L;L\a - w\\i‘

11,25, 28 vt~

| | | I | | | | |

Ww—o—wb

I 2 3 4 5 6

doMpMbIl, Y KOTOPbIX 3Ha4YeHne Z> 2,99, OTHOCATCS K KaTteropum
«He BaHKpPOT»;
dompmbl, nMerowme 3HavyeHne Z< 1,81, npuHagniexaT K Kraccy
«BaHKPOT».

Obnactb Mexay 3Ha4YeHusiMn Z, paBHbiMK 1,81 1 2,99,
onpenensieTca Kak «cepasi 3o0Ha» (30Ha HeornpegeneHHOCTH)
BCeACTBME TOro, YTO B 3TOM OOMacTM UMEKT MECTO OLUMOKK

Krnaccudounkauumn.

|
7

z
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Heobxoanmo oTMeTuTb, YTO BbIOOpPKaA U3 66
npeanpuaTnn, obcnegoBaHHbIX ANbTMaHOM,
ABNSETCS Ccny4YamHon, n niobas apyras BblOopKa
OAHHbLIX MOXET MNPUBECTU K APYrMM rpaHuLam
30Hbl HeonpeaeneHHOCTU, OTNIMYHLIM OT YKa3aHHbIX
Bbille. [1o cyuwlectBy, aTa 30Ha, onpegendemMmagd
«nepenyTbiBaHNEM» KNaccoB, cnpaBednmBa TOMbKO
Onsi AaHHOW BbIOOPKK, a 0bobLleHNnEe ee rpaHuL
Ha BCe gpyrme cutyauuu BbIrMAAUT, NO KpauHeW
Mepe, HeybeautenbHo. Ons dounpm, y KOTOPbIX
3Ha4YeHna Z nonagarT B ITOT AMana3soH,
HeobxoaMMO YCTaHOBUTb OMpeAdeneHHbIe npaBusa
Krnaccudukauum npeanpudaTtmmn.



16 KPEAUTHbLIE PEUTUHIOBbIE
CUCTEMbI

KpeAUTHbIN PeUTUHI - OLEeHKa KpeauToCnocobHOCTH,
BbiCTaB/IeHHas PeUTUHIOBbIM areHTCTBOM.

NMpucBanBaemblie peUTUHIU JODKHbI NOKa3aTb
OTHOCUTE/NIbHYIO KPeAUTOCNOCOOHOCTb 3aeMLLUKOB.

NpeunmMyuiecTBa:

°MOBbLIWEHUE [OOBepuUsi CO CTOPOHbI KIMEHTOB (npeanpusTuu,
YaCTHbIX nuu);

epacLIMpeHne 3aHUMMaeMoMn AO0SIN Ha pblHKe YCIyr;

eyBeNMMYEeHNEe KOHKYPEHTOCNOCOOHOCTU (pMHAHCOBOro UHCTUTYTA.



[MPOLECC ®OPMUPOBAHUA PEUTUHIA

PentunHr }

CTpyKkTypa dompmsbil J

dunHaHcoBOE
MONOXKeHune )

KayecTBO MeHeg)KMeHTa

TpeHa B oTpacnu

CTpaHoBOW aHanms3
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KATETOPUA PEUTUHIOB CUCTEMbI
STANDARD & POOR’S

O0o3HaueHHE XapaKTepHCTHKa KaTeTOpHH peHTHHra
AAA Beicminii peHTHHI. NpeaelbHO CHIbHAd CIIOCOOHOCTh A4
BBINIOIHEHHS (DHHAHCOBBIX 0043aTeIbCTB

AA OueHp CHIBHAg CMNOCOOHOCTH BBINIOJIHEHHS (PHHAHCOBBIX
0043aTeIBCTE.

A CHIbHAg CIIOCOOHOCTh K BBIINOJTHEHHIO 0043aTeIbCTB, HO
HHOrJa G(HpMa BOCIPHHMYHBA K  HeOJaronpHATHBIM
3KOHOMHYECKHM YCJIOBHIM H H3MeHeHHIO OOCTOSTeIbCTB
BO BHeIlIHeH cpeze

BBB Oci1a0i1eHHAas CHOOCOOHOCTH BBIIOJHEHHSI 0043aTeIbCTE.
Oojee  BOCIPHHMYHBA K He0.IarONpHATHBIM
3KOHOMHYECKHM VYCIOBHAM. DTa KaTeropHs M BbIle
CUHTAIOTCS OJarompHITHBIMH, B TO BpeMs KaK peHTHHIH
HIDKE 3TOH KaTerOpHH - HeOJIaronpHITHBIMH

BB HeazekBaTHag CIOCOOHOCTS. HCIIBITBIBAET TPYIHOCTH
IIpH HeolpeIeleHHOCTIX. BBI3SBAHHBIX HeOIaronpHATHBIMH
(HHAHCOBBIMH H 3KOHOMHYECKHMH YCIOBHAIMH

B Boree y43BHMag CIIOCOOHOCTh K HeOIarompHITHBIM
XO034HCTBeHHBIM H 3KOHOMHYECKHM YCIOBHAM

CCC Va3BHMag CIIOCOOHOCTh. 3aBHCAINAS OT XO34HCTBEHHBIX.
(OHHAHCOBBIX M 3KOHOMHYECKHX VCIOBHH

CC BpicOKas y43BHMOCTh K HeILlaTeiKaM

C PemeHne O OaHKpOTICTBe IPHHATO, HO IUIATeXKH ele
IIPOI0IKAOTCH

D ITpekpaleHHe 1aTeskefl H 0OAHKPOTCTBO

85



PENTUHIOBOE ATEHTCTBO MOODY’S

PeWTUHr

Aaa

3HayeHuel®!

Honroeble o0a3aTensCcTBa C pENTUHIOM Aaa CYMTAKTCH 0083aTenbCcTBaMu HauBbICLLErO

Ka4yecTBa C MMHMMaAnbHbIM KpEAWUTHBIM PUCKOM.

Aa

Honroeble oba3aTensCTBa C peMTUHIOM Aa CYMTATCA 00A3aTenbCTBaMm BbICOKOrO

Ka4yecTBa C O4YeHb HM3KMM KPpEOAWUTHBIM PUCKOM.

Honroeble 06a3aTenNbCTBA C peﬁTMHFOM A paccMaTpuBaKOTCA Kak obAa3aTenbcTea

NOBLILUEHHOW CPEAHEN KAaTEMOpUM U NOABEPKEHBI HU3KOMY KPEAWTHOMY PUCKY.

Baa

[onroeble 06a3aTenbCTBa C PEMTUHIOM Baa NogBepKeHbl YMEPEHHOMY KpeauTHOMY
pucky. OHM paccMaTpuBalTCs Kak 0083aTenbCTBa CpeaHen KateropmMm U, Kak TakoBble,

MoryT obnagaTtb onpegeneHHbIMU CNEeKYNAaTUBHbIMKU XapaKTepUCTUKaMK.

Ba

Honroeble o6a3aTenbCcTBa C peﬁTVIHI'OM Ba cYMTaKTCA UMELLMMIN YepTbl, XapakTepHble
ANA CNEeKYNATUBHbIX MHCTPYMEHTOB. U NoABEPKEHDbI CyLLECTBEHHOMY KPEOAUTHOMY

PUCKY.

Honroeble o6a3aTenbCcTBa C petleI/IHFOM B paccMaTpUBAOTCA Kak CNeKkynaTUBHbIE U

noasepixeHbl BbICOKOMY KpEAUTHOMY PUCKY.

Caa

Jonroeble 06a3aTenbCcTBa C peﬁTVIHI'OM Caa cuuTarTca 006a3aTtenbCcTBaMn O4EHb

HWU3KOIro Ka4ecrtea U noasepieHbl O4€Hb BbICOKOMY KpEOAWTHOMY PUCKY.

Ca

[Jonrosble o0a3aTenbCcTBa C pelTUHIoM Ca SBNATCS BbICOKO CNEKYNATUBHBIMKM U,
BEPOATHO, HAXOAATCA B COCTORAHMKM AedonTa nNubo 6nu3kn K geconTy. Npu 310M
CyliecTeByeT HEKOTOpas BEPOATHOCTb BbiNnaThl OCHOBHOW CyMMBbl onra 1 NpoUueHToB No

HEMY.

Honroeble 06a3aTensbCcTBa ¢ peMTMHIroM C npeacTaBnsoT coboi Knacc obnurauuin ¢
CaMblM HU3KUM PENTUHIOM M 0ObIYHO HAXOARTCA B COCTORHUM AedonTa. MNpu 3ToM

BEPOATHOCTL BbINNAaTbl OCHOBHOM CYMMBI 4OMTa M NPOLEHTOB N0 TakuM o6nuraumsam
mana.
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PEVNTUHITOBOE ATEHTCTBO FITCH

AAA HauBbicLIni ypoBeHb KpeaUTocnocobHocTU. CaMble HAU3KME OXUAAHUSA MO KPeOUTHLIM PUCKaM.
AA OuyeHb BbICOKasi KpeaAUTOCNOCOOHOCTb. OYeHb HU3KUE OXUOaHUS NO KPeAUTHLIM pUckam

A Bbicokasa kpeguTocnoco6HOCTbL. HU3Kkne oXXuaaHus no KpeguTHbLIM PUCKaM.

BBB XopoLlasi KpeauTocnocooHocTb. Hu3kue Ha AaHHbIN MOMEHT OXXUAAHUS NO KPeAUTHLIM pUCKaMm.

PenTunHrn cnekynaTmuBHoOm Kateropum

BB CneKynATUBHbIN PeUTUHT. CyliecTBYyeT BO3MOXHOCTb Pa3BUTUA KPeaUTHbIX PUCKOB.

B B 3HaunTenbHOM CTENEeHU CNEeKYNATUBHbIA PeUTUHT. Hannune 3HaunTenbHbIX KPeAUTHbLIX PUCKOB, OAHAKO
npu 3TOM OCTaeTCA OrpaHM4YeHHas "nogylwka 6esonacHocTun".

CCC B oTHOLWEHUM IMUTEHTOB U LiIeHHbIX OyMar, 06s13aTenbCTBa N0 KOTOPbLIM BbINOJHAKTCA, AeconT
npeacTaBnsieTcs peanbHOW BO3MOXHOCThLIO.

CC B OTHOLWEHNUN IMUTEHTOB U LIeHHbIX Oymar, 06si3aTenbCTBa N0 KOTOPbLIM BbINONHAKTCS, AedonT
npeAcTaBnsAeTcs BePOATHbLIM.

C B oTHOLWeHWUU IMUTEHTOB U LIeHHbIX byMar, 06si3aTeNlbCTBa MO KOTOPbIM BbINonHAKTCA, edonT
npeacTaBnseTcsA Hen36eXHbIM.

RD 3MUTEHT He NpoBeJ1 CBOeBpPeMEHHbIe NNaTeXwu (C y4eToM NPUMEHMMOrO NIbIFOTHOro Nep1Moaa) No HEKOTOPOW,
HO He BCe OCHOBHOM 4YacTu 0653aTeNnbCTB, U NpoAoMKaeT NPOBOAUTL BbiNsaThkl MO ApyrMM Bugam
obsA3aTenbCTB.

D PeATUHr 3TOro ypoBHsl NpUcBanBaeTCcs IMUTEHTY NN rocyaapcTBy, 06bsBUBLUEMY AechonT No BCceM CBOUM
d1MHaHCOBbIM 06si3aTeNnbLCTBaM.



KNACCUDPUKALIUA KPEOUTHbLIX PEUTUHIOB

I'paganuu pedTHHIOB AreHTCcTBO
Standard& Po Moody's Fitch
ors

HNuBecTuninonHan:
Hausbiciimi pedTHHT AAA Aaa AAA
Bbicoknii peiiTHHT AA Aa AA
Bele cpeaHero peMTHHra A A A
Cpennnii peiTHHT BBB Baa BBB
CrnexkyJsiITUBHASA:
Hwuke cpennero pedrvHra BB Ba BB
CrnekyJsITHBHBIH B B B
CpenHe-cneKkyJaIsiTUBHbIH CCC Caa CCC
BbIcOKO-CHIEKYJISITUBHBIT CC Ca CC
Husmee kavecTBO C C C

RD
Hedoar D D




CPABHEHUE KPEOUTHbIX

PEI/ITI/IHFOB

Moody's Standard and Poor's ” Fitch IBCA ” KpaTkoe onucaHue
s s i e
| Aal i AA+ I AA+ |
I Aa2 “ AA ]I AA | BbiCOKanA cTeneHb HageXHOCTH
| Aa3 | AA- | AA- |
| Al Il A+ I A+ |
| A2 H A ” A I Crenexb r:::gzﬁzgcm Bbille
I A3 I A | A |
| Baal (| BBB+ [ BBB+ |
I Baa2 “ BEBE “ BBE | CreneHb HaAEeXHOCTU HiKe
cpepHen
| Baa3 [ BBB- [ BBB- |
| Bal I BB+ [ i |
l Ba2 ” BB ” BB I HeuHBeCcTMUMOHHAA,
CNeKkynATUBHAA CTeneHb
| Ba3 I BB- [ BB- |
| B1 I - Il - |
| B2 || B ” B | BbICOKOCNeKynATUBHAA CTenexHb
l B3 I B- I B- |
| Caa I ccc+ I ccc |
l = ” ccc ” = ] CywecTBeHHbIA PUCK, 3SMUTEHT B
TAXENOM NoNoXeHuK

| - | cec | - |
I Ca “ - “ - I CeepxcnekynATUBHAA CTeneHb,
| C “ e ” = | BO3MOXEeH 0TKa3 0T nnaTexen
I = I = I DOD |
| = | = | DD | :
I — “ = “ = | OTKa3 oT nnaTexen
| |
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POCCUA - KPEOUTHBLIN PEUTUHT

Agency
S&P
Moody's
Fitch
S&P

Moody's

Rating
BB+
Ba1
BBB-
BB+

Ba1

Outlook
positive
stable
stable
stable

negative

Date

Mar 17 2017
Feb 17 2017
Oct 14 2016
Sep 16 2016

Apr 22 2016
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30

31

137
/ 138
B 13

140

PenTUHr cTpaH no Bepcum S&P, 2016

AscTpanua
AscTpus

AszepbangxaH

KuTtam
Konyméusa
KoHro

KocTa-Puka

Kartap

Pecnyénuka Koxro

PymbiHna

PyaHpa
Benvko6putanusa
CWA

Ypyrsan

BeHecyana

BBB-

B+

AAA

AA+

BBB

CCC

CTabu/bHbIN AL\

CTabUNbHbIN AL

X \ \
oTpuuaTenbHbIn \

CTabunbHbINA
CTabUnbHbIN
CTabunbHbINA

CTabUnbHbIN

CTabunbHbINA
CTabunbHbIN

CTabunbHbINA

CTabunbHbINA
oTpuuUaTeNbHbIN
CTabuNbHbINA

CTabuUnNbHbINA

oTpuUaTenbHbIn




®EOEPAIbHbIN 3AKOH, Ne222, 07.2105

O OEATENIbHOCTHU
KPEOUTHbLIX PEMTUHIOBbIX AFTEHTCTB B POCCUNCKOMU
®EOEPALIUU,

1. KpeOuTHOE PENTUHIOBOE areHTCTBO - opuanyeckoe nmuo.

2. peuTnHroBasl  OeATenbHOCTb -  npodpeccuoHanbHass  OeATEeNbHOCTD,

ocyulecTBrnsiemasi Ha NOCTOAHHOW OCHOBe.

3. KpeauTHbIM PEUTUHr - MHEHMEe O CMOCODHOCTU PENTUHryemoro nuua

NCNOSHATL NPUHATbLIE Ha ceba puHaHcoBbIE 06A3aTeENbLCTBA

4. PENTUHroBas Kateropus - o603HaAYEeHHLIN B BUAE OYKBEHHOrO, YMCIIOBOro U
(unn) unHOro cneumanbHOro cumBosfia (CMMBOJSIOB) 3MEMEHT PEUTUHIOBOW
LLUKanbl

5. PEeWTUHroBas LiKamna - CUCTeMa PENTUHIOBbLIX KATEropumn, NnpuMmeHsemMas
KpeauUTHbIM PENTUHIOBLIM areHTCTBOM 4SS Knaccuukaunm ypoBHEN
KpeauTHOro PeNTUHra;

6. MeXQyHapoaHas peUTUHroBas LWKarna - penTUHropasi Wwkana, obecnevmsatoLlas

BO3MOXHOCTb  MEXOYHaApOOHOro  COMOCTaBfIEHUA  KPEeOUTHbIX  PEWTUHIOB,

NPUCBOEHHLIX KPpeAUTHbLIM PEUTUHIOBLIM areHTCTBOM;



POCCUNCKUE PEUTUHIOBbIE ATEHCTBA
1. PEATUHIOBOE AFEHTCTBO «3KCMNEPT PA (1997 N

Homep

(U]

N

Ouenka

A++

A+

B++

B+

C++

C+

Pacmiu¢gpoBka

W CKII09nTENbHO BRICOKHUM (HAMBBICIINN) YPOBEHD
KPEIUTOCTIOCOOHOCTH

Od4eHb BBICOKUM YPOBEHBb KPEIUTOCIIOCOOHOCTH

Bricokuii ypoBeHb KPEIUTOCIIOCOOHOCTH
[IpuemneMblii ypOBEHb KPEAUTOCIOCOOHOCTH

JlocTaTouHbI YPOBEHb KPEIUTOCIIOCOOHOCTH

VY10oBIETBOPUTEILHBIN YPOBEHb KPEIUTOCIIOCOOHOCTH

Huzkuii ypoBeHb KpeIUTOCIIOCOOHOCTH

OueHb HU3KUN YPOBEHb KPEIUTOCTIOCOOHOCTH (TIpeaaedOnTHBIN)

HeynoBneTBoputenbHbI yPOBEHb KPEAUTOCTIOCOOHOCTH
(BbIOOpOUHBIH AeONIT)

HedonT wimr 6aHKPOTCTBO



2 HALUMOHATIbHOE PEUTUHIOBOE
ATEHTCTBO (2000)

PentuHroBas wkana

Homep OueHka PacwudpoBka

1 AAA MakcumanbHag

2 5 AA+ OueHb BbICOKas HAQEXHOCTb/KPeamToCnoCoBOHOCTb,
nepBbIf YpOBEHb

3 5 AA OueHb BbICOKasi HAOEXXHOCTb/KPeanUTOCNOCOOHOCTb,
BTOPOW ypOBEHb

4 5 AA- OueHb BbICOKasi HAOEeXHOCTb/KPeamuToCnoCOOHOCTb,
TPETUIN YPOBEHb

5 A+ Bbicokast HageXXHOCTb/KpeamMToCnoCOOHOCTL, NEPBLIN
YPOBEHb

6 A Bblcokasi HaOeXXHOCTb/KpeamnTocnocobHOCTb, BTOPOWN
YPOBEHb

7 A- Bbicokasi HageXHOCTb/KpeanTocnoCOOHOCTb, TPETUN
YPOBEHb

8 BBB+ [locTaTouHasd, nepBbi YPOBEHb

15 B YOoBnn. HaOeXHOCTb/KPeamTocnoCoOHOCTb,

20 C+ Hwnakas HageXXHOCTb/KpeanTocnocobHOCTb, NEPBbLIN
YPOBEHb

21 C Huskas HageXXHOCTb/KpeamTocnoCcoOHOCTb, BTOPOW
YPOBEHb

22 C- Hwnskas HageXXHOCTb/KpeamnTocnoCcobHOCTb, TPETUN
YPOBEHb

23 D Karteropus gedont



3 PEATUHIOBOE ATEHTCTBO AK&M (1994)

Homep OueHka PacwudpoBka

1 A++  Ou4eHb BbICOKM YPOBEHb HA4EXHOCTU. PUCK HECBOEBPEMEHHOIO
BbINONTHEHUSA 0093aTeNnbCTB MUHUMATbHbIN.

2 A+ Bbicoknn ypoBeHb HageXXHOCTU. PUCK HECBOEBPEMEHHOIO BbIMOSTHEHUS
00sa3aTenbCTB HE3HAYUTENbHbIN.

3 A BbICOKMM ypoBEHb HAOEXHOCTU. PUCK HECBOEBPEMEHHOIO BbINOSTHEHUS
006s13aTenbCTB HNU3KUIA, BEPOATHOCTL PECTPYKTYPU3aLnm gosra unmn ero 4Yactm MmHMMarbsHa.

4 B++ YOoBneTBopuUTErnbHbIN YPOBEHb HaOAeXHOCTN. PUCK HECBOEBPEMEHHOTO
BbINOSTHEHUS 00sA3aTENIbCTB HEBLICOKUIM, BEPOATHOCTL PECTPYKTYpU3auum 4osira unn ero
YacTU HE3HAYUTENbHA.

5 B+ YOoBneTBOpUTENbHbIM YPOBEHb HAAEXKHOCTU. PUCK MOMHOWN UM YaCcTUYHOW
PECTPYKTYpU3aLunm gosra HUSKUN.

6 B YOoBneTBOpUTENbHbLIM YPOBEHb HAAEXKHOCTU. PUCK MOMHOWM UM YaCcTUYHOW
PECTPYKTYpU3aLunm 4osira HEBbICOKUN.

7 C++ Hwnsknin ypoBeHb HageXXHOCTU. PUCK nonHOM nnn 4yactuyHown
PECTPYKTYpU3auum gosra 3HaymTeneH.

8 C+ Hwnakuin ypoBeHb HagexXHOCTU. PUCK MOMHOM MIiv YaCTUYHOW
PECTPYKTYpU3aLum Josira BbICOK.

9 C Hwnakui ypoBeHb HagexXHoCTU. PUCK HeBo3BpaTa gosira Ype3Bbl4anHO BbICOK.

10 D HeynosneTBopuTEnbHbLIN YPOBEHL HAAEXHOCTH.



C 13 aHBapsi 2017 r B Poccum 3apaboTtana 4acTb NONoXeHUN 3aKOHa O
PENTUHIOBBLIX areHTCcTBax 223-®3 — npucBanBaTb PENTUHIU MO HALMOHASTbHOW
LLIKare (KoTopble y4YNTbIBAKOTCA B PErYNIATUBHbIX LIeNAX) MOTryT TOMNbKO
areHTcTBa, nonasLune B peecTtp baHka Poccunn. Cenvac npm LB
akkpeautoBaHbl nyb AKPA n "Okcnept PA". HPA nogaBano 3asBKy B KOHLE
2016 roga, ogHako nosiy4ymso oTkas. B npecc-penuse areHTCcTBa OT 28 AeKkabps
2016 roga roBopunock, YTO OHO NfIaHMpyeT NOBTOPHO obpaTtnTbes B LIb B
Hayarne 2017 roga. JIornyHo npeanonoXunTb, YTo PricewaterhouseCoopers (PwC)
npu3BaHa nomoyb HPA nonactb B peecTp.

HaunoHanbHoe peutnHroBoe areHTcTBo (HPA) npuenekno PwC K paboTe Han
penTuHroBbiMn metogonoruamn. HPA He cmorno nonyyntb akkpegutauuio LIb
MW nonactb B pPeecTp, B CBA3NM C YeM ero HauuoHamnbHble PEeuTUHIN B
pPerynaTmMBHbIX LIENSX cenyac He npu3HarTCS.



HAKOMJNEHHBIE BEPOATHOCTU OEPOIJITA

Kare-

ropusi

Ton

6

10

AAA
AA
A
BBB
BB

CCC

0,01
0,05
0,36
1,47
6,72
30,95

0,03
0,15
0,96
4,49
14,99
40,35

0,03
0,08
0,30
1,61
8,18
22,19
46,43

0,07
0,17
0,48
2,58
11,69
27,83
51,25

0,11
0,28
0,71
3,53
14,77
31,99
56,77

0,20
0,42
0,94
4,49
17,99
35,37
58,74

0,30
0,61
1,19
5,33
20,43
38,56
59,46

0,47
0,77
1,46
6,10
22,63
41,25
59,85

0,54
0,90
1,78
6,77
24,85
42,90
62,92

0,61
1,06
2,10
7,60
26,61
44,59
45,84

o Kakou cTeneHn o60CHOBaHbI KONMUYECTBEHHbIe

pPenTUHrun?
B nonHon nu mepe penTUHroBble areHTCTBa SABMSAKOTCS
He3aBUCUMbIMWU?




17. MUTPALIMA PEUTUHIOB

Murpauus peuTUHroB - AUCKPETHbIW npouecc
U3MEHeHUs KpeaUTHOIro peuTUHra oT O4HOro BpeMeHHOro
nepuoja K caeayrowemy.

NMpumep: maTtpuua nepexoaa And vyetbipex coctosHun: A,B,CubD

BepoATHOCTU NnepexoAa KpeAUTHbIX PEeUTUHIOB

KoMmnaHua moxeT noaBeprHyTbcs aedonTy: B roa 1 c BepoATHOCTbIO:
P(D,|B ) = 3%.



Hau. PeiiTuHr k koHny roaga, %

peiiTunr AAA AA A BBB BB B CCC Hedoar
AAA 90,81 8,33 0,68 0,06 0,12 0 0 0

AA 0,70 90,65 7,79 0,64 0,06 0,14 0,02 0

A 0,09 2,27 91,05 5,52 0,74 0,26 0,01 0,06
BBB 0,02 0,33 5,95 86,93 5,30 1,17 1,12 0,18
BB 0,03 0,14 0,67 7,73 80,53 8,84 1,0 1,06

B 0 0,11 0,24 0,43 6,48 83,46 4,07 5,20
CCC 0,22 0 0,22 1,30 2,38 11,24 64,89 19,79

MNepeceueHue i-oM CTPOKM MU j -ro crTonbua nokasbiBaerT:
dupma, umewwas penTUHr ¢ Homepom i, byser umertb B
cleAyloWEeM roAy PeuTUHr C HOMepPOM j C BEepPOAAITHOCTbIO

i



18. METOLOOJIOI'NA CREDITMETRICS

PaspabotaHa B 1997r 6aHKoMm JP Morgan

TWIYHbIE pEIHOYHBIE
IOXOIEI —_—

TUIMYHEIE KpeqHUTHbIE
JOX0OObI

[IoTepu Hoxonml

NMnotHocTH BEPOATHOCTU PbIHOYHbLIX U KPeAUTHbLIX AO0X0A40B



OOPOXHAA KAPTA AHAJIN3A CREDITMETRICS

I\l)f?IIlII HBbIH BII:I Oannraun H I\l) €aHT HBIH CIIpsg

PEeHTHHT

BepoSTHOCTY MUTPALMH YpOBeHb NoTeph IpH IIepeoleHKa TeKYIIER

KpeIUTHOTO peHTHHTa nedonre LieHb! ObMralpm
CpenHekBaZpaTHUYHOe OTKIOHEHHe H3-3a H3MeHeHHA KPeJHTHOTIO
KauecTBa

llar 1. OnpepneneHue
penTuHra obnuraunu.
War 2. OueHka ypoBHA NoTepb B criydae pedonta wunu npu
cABUre akTMBa BBEPX WM BHU3 MO KPeOAUTHOMY CHEKTPY.

LLar 3. BeluncrieHne KpeauTHOro pucka Ha OCHOBE MepBbIX ABYX
LLaros.

BEPOSATHOCTM MUrpaLuMmM  KpeaguTHOro



WAl 1: MUTPALUUA KPEOUTHOIO

PEUTUHTA
NMpumep murpauuun
YacTb "AOpOXHON KapTbl" KpeauTHoro Kadecrtsa
BBB
0.02% AAA
Kpemumbii
el 0.33% AA
/ 5.95% A
BBB » $6.93% BBB
Murpaips e
peliTiEr 5,30 BB -
1.17% B

| | | 0.12% CCC
018 D

100.00%,

Hanbonee BepOATHbLIN KPpeAUTHBLIN PEUTUHI B Te4eHué
roga - 3TO TeKYLWMN KPeaAUTHbIN PEUTUHT.

Cneagywouwime Hanbonee BepOATHbIE - 3TO TaKNe PEUTUHIM,
KOTOpble OTNU4YalTCA Ha OA4HY OyKBY BBEpX UMM BHWU3.



LLUATI 2: OLLEHKA YPOBHEW NOTEPb

2.1. OueHueaHue e cocmosiHUuU deghonima

YpoBHM notepb npu gedonte (B % oT

HOMMUHanNa)

Knacc CpepHee CKO (%)
oonuraummn | (%)
Bbicokun 53,80 26,86
cpeaHero

K Aegome Cpegnuit | 38,52 23,81
Huxe 32,74 20,18
cpeaHero
Manbin 17,09 10,90

NMpumep: O6Gnuraums kateropum BBB akBMBaneHTHa knaccy "Bblle
cpegHero». HommnHan = $100. BepositHocTb agedonta =0,18% (cwm.war.1).
Oxugaembin yobIToK : 0,0018*51,13% = 0,092%=S59,2.
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2.2 OLUEHUVBAHUWE TPU MUMPALIMKW PEUTUHIA

KpeaurHem
CIp3a

| | |

ITepeonenxa TexymeH
LeHE! 00IHTaIHH

30ecb NoaBepXXeHHOCTb PUCKY OLleHUBaeTCcAaA ApPYyrumu
MeToAaMMm:

1. AnAa KaXxaon peuMTUHroBOM KaTeropuum HaxoauTcs
3aBUCUMOCTb U3MEHEHUS CTaBOK AMUCKOHTUPOBAHUA K
KOHLlY Kaxpgoro roaa.

2. C MOMOLbLIO MOJTYYEHHbIX OaHHbIX
nepeoueHMBaeTCA CTOMMOCTb OOnuUraumm Ana Kaxpnowu
PENTUHIOBOU KaTeropum.

KpedumHsit criped — AorosiHUMmesibHbIU npoueHm, yrradueaemsiu

3aeMUUKOM 3a Iof1b308aHUe KpeOUMHbIMU pecypcamu rnpu Hanuduu
KpeoumHoz20 pucka



NMPUMEP

O6naurauusa c pertuHrom BBB. lNATuUneTHUM CpoK norawieHus; roj0Bou
KynoH B pa3mepe 6%. MIameHeHne cTaBOK AUCKOHTUPOBAHUSA K KOHLLY
KaXkgoro roga (ta6a.).

Kareropus Tox 1 Tox 2 Ton 3 Tox 4
AAA 3.60 4.17 4.73 5.12
AA 3.65 4.22 4.78 5.17
A 3.72 4.32 4.93 5.32
BBB 4.10 4.67 5.25 5.63
BB 5.55 6.02 6.78 7.27
B 6.05 7.02 8.03 8.52
CCC 15.05 15.02 14.03 13.52

Ctoumoctb obnurauum c peuntuHrom BBB, pgonyckas, 4to obGnurauus
nepewsia B Kateropuio A:

+ 0 17 b Iy 0 T g =1
(1+3,72%) (1+4,32%)" (1+4,93%)" (1+5,32%)

08,66



LAl 3 OLUEHKA KPEOUTHOI'O PUCKA

Cpemema;zpamqnoe OTKJIOHEHHE H3-3a HIMCHCHHA KDETUTHOTO
K49eCTEd

OueHKN BONATUJIBHOCTU CTOMMOCTHU
BCNEACTBME U3MEHEHUA KPEAUTHOIO
KayecTBa Ha npumepe eAUHCTBEHHOW
obaunrayum:

BEPOATHOCTU BCEX BO3MOXHbIX
nepexoAos ;

pacnpeaeneHue 3HayeHUu B
npegenax Kaxzaou rpajauuu.

Peiitunr | BeposstHOoCTh Hena

K KOHIY . 00J1UT.

roga % ILTIOC
KYIIOH, $

AAA 0,02 109,37

AA 0,33 109,19

A 5,95 108,66

BBB 86,93 107,55

BB 5,30 102,02

B 1,17 98,10

CCC 0,12 83,64

Hedouar 0,18 51,13




1.BbIHUCNNEHUE CTAHOAPTHOIO OTKIIOHEHUA KAK
MEPbl PUCKA

S
OnpepeneHne cpenHero 3Ha4YeHUs u = ZPZ-HZ-
i=1

1 =0,0002*109,37+...4+0,0018*51,13=107,09

CKO BbluncnsieTcs No BbipaXeHWUo o = \/Zp':“'z 7%
7=

CKO =$2,99



2. BbIMUCNNIEHUE KBAHTUIIA KAK MEPblI PUCKA

[MpymMep: OAHONPOLIEHTHbIN KBAHTUIb AN obnuraunun (mepceHmulis)
To 3Ha4yeHue, NP KOTOPOM HaKOoMMeHHas cymMma BrnepBble CTaHET
paBHOW unu bonblue, YeM 1%, n OyaeT SABNATbCA OAHOMPOLEHTHbLIM
NepceHTunem

NMpouenypa:

e BepoAaTHOCTb HaxoXAeHUs1 B COCTOSIHUM Aedporita cocTtaBnseT
0,18%, 4YTO MeHbllue, 4YeM 1%, No3TOMy nepeaBuraemMcs BBepXx
no kateropun CCC.

e HakonneHHaa BepoOATHOCTbL coctosHuM paedcdonta wnu CCC
cocTtaBnsiet 0,30% (0,18%+0,12%), KoTOpasa MeHbLle 1%, NO3TOMY
ABUraemcs pariee BBepx A0 Karteropuu B.

e HakonneHHasas BepPOATHOCTb COCTOSIHMM AOedonTta, KaTeropuw
CCC wnu B cocrtaBnsier 1,47% (0,18%+0,12%+1,17%), 4TO YyXe
npeBbiwaeT 1%.

e Ha kateropum B npekpawiaem nepeaoBuXeHUe BBEpPX WU
CYUTbIBaeM COOTBETCTBYHOLLlEe 3Ha4YeHUe U3 TpeTbero cronodua.
JTa Benn4YMHa, paBHas $98,10, U ABNAETCA OAHOMNPOUEHTHbIM
NepceHTUNEeM, YTo HUXKe cpeaHero 3Ha4yeHus Ha $8,99.



19. CTPYKTYPHbIE MOAOEINN AOE®POIJITA.
MOJLEJIb MEPTOHA.

e MeTtoabl Ha ocHOBE
PbIHOYHOW CTOUMOCTMU
akuuuy, oonuraumim nnu
NPOnN3BOAHbIX
donHaHCOBbIX
MHCTPYMEHTOB, C
NMOMOLLIbIO KOTOPbIX
onpenenstoT
HenTparnbHYI K PUCKY
OLEHKY pUCKa
aedonTta u NnpemMuio
3a PUCK.

e AKTyapHble MeTOAbI,

no3sonstoLine
paccuymTaTtb
OOBbEKTUBHYIO (B
OTNnn4une oT
HEWUTpanbHOW K PUCKY)
OLIEHKY BEPOATHOCTHU
HaCTyneHns
aedonTta Ha OCHOBE
CTaTUCTUYECKNX
OAHHBLIX MO
oedontam.



PbIHOYHAA CTOMMOCTb KOMMAaHUM onpeaensieTcsi reHepupyemMbim
OEeHEeXHbIM NOTOKOM, a CTPYKTypa NacCCUBOB TOJIbKO pacnpeaenser
OEeHEeXHbIN NOTOK MeXAy AepxaTtensamm ob6a3atenbCTB (KpeauTopamMmm) u
akumoHepamum KomnaHuu. [onr aBnsieTca o6s3aTenbLCTBOM Oornee
BbICOKOM O4epeaHOCTM N0 CPABHEHUIO C KanuTasioMm, TaK Kak npw
NONy4YeHNn NpuoLINKU NpeanpuATUI0O Heob6xoaMMO cCHa4vana
pacnnartutbCca CO CBOMMM KpeauTopamu, a Nub 3aTeM OCTaBLUMeCS
cpeAcTBa pacnpeaensitoTcs B COOTBETCTBUM C pelueHUeM akLMOHepoB.

B cnyyae ecnu pblHOYHas CTOMMOCTb aKTUBOB OMNMYCKaeTCA HMXe
CTOMMOCTU Aofira, akumoHepam BbIrO4HO He UCMOJSIb30BaTb OMUMOH U
«OTAaTb» KOMMaHUIO KpeguTopam, a ecriu CTOMMOCTb aKTUBOB
npeBbilWaeT 0bsi3aTenbCcTBa, TO aKUMOHEPaAM BbIrOAHO UCMONMHUTDL
OMNLMOH U CBOEBPEMEHHO BbINflayMBaThb NpUYnUTaoLWmMecs CyMmbl B
noraweHue [onra.

OTclopga cnepyer, YTo npeaocTtaBneHue pupme ¢ orpaHNYeHHOMN
OTBETCTBEHHOCTbLIO cCcyAbl (3aMa) NPy HanNU4YMn KPeaUTHOro pmucka
MOXHO paccMmaTpuBaTb KaK NpnoopeTeHne KpeautopamMm akTUBOB
covpmMbI Npy ogHOBPEMEHHOU NpoAaxe ee BnagesnbLuam onuMoHa Ha
BbIKYN 3TUX aKTUBOB



e 1) KOMNaHUA-3aEMLLUK UMEeT TONMbKO OAUH
BU AONTOBbIX 0053aTenbLcTB —obnurauum
C HyNeBbIM KYMOHOM (BeKcernsi), Npy 3TOM
OHa He NPOoN3BOAUT HOBbIX
3aMMCTBOBaHWUI Noboro poga BNOTh A0
MOMHOrO NoraLleHns aTmx obnurauni;

* 2) nedont no obazaTen-cTBaM MOXET
HACTYNNTb TONIbKO B MOMEHT HacTyMfeHus
Cpoka norawleHunsa obnurauum;

* 3) 0ObsAABNEHME AedhonTa rno 4ONroBbIM
obs3aTenbcTBaM 03Ha4YaeT GaHKPOTCTBO
KOMMNaHWW;

e 4) NoBeAeHne KoMNaHuu, BKIToyas
YPOBEHb PUCKa €€ aKTMBOB, HE 3aBUCUT OT
TOro, HAaCKOMNbKO 6rM3ko k AedonTy
HaxoAUTCS ee TeKyLLEee COCTOSIHUE;

* 5) NPOMEXYTOYHbIE BbiNMaThbl
aKkLMoHepam, Takue, Harnpumep, kak
OVBUAEHObI, HE NPOU3BOAATCSA 0
HaCTYNneHnsi Cpoka UCMOSHEHMS
AOJITOBbIX 00A3aTenbCTB.

* CPOK 00 noraweHust obnurauun (T);

e TeKyllas CTOMMOCTb 00513aTenbCTB
KomnaHum (D) co CpokoM norawieHma T,
paccyMTaHHaga nyTem QUCKOHTUPOBaHUA
no 6e3pncKoBON NPOLIEHTHOWN CTaBKe;

* PbIHOYHAsA CTOMMOCTb aKTUBOB KOMMaHUN
(V);

* BONATUIMbHOCTb CTOMMOCTU aKTUBOB
KoMnaHuu (0), paccuntaHHasa Ha
«E€OVHNYHbINY» BPEMEHHOM rOPU30HT,
MEHbLNK T (Hanpumep, 1 rog).



Moaoenwu 9TOr0 TuUNa  NbITAOTCA OOBACHUTL  MEXaHU3M
BO3HMKHOBEHMSA OedonTta pupmbl.

dnpma puHaHcupyeTca Yepes akumm n obsizaTenbCcTBa.

Oonr B Mmogenun MepToHa:

eOWHCTBEeHHasi gonroBas obnuraumsi unu gonroBoe 06s3aTenibCTBO C
HYINeBbIM KYNOHOM BennynHou B n cpokom nnartexa T.

V. - CTOMMOCTb aKTMBOB donpmbl; S, - CTOMMOCTb aKkuun; B, -
3a0/mKeHHOCTb (0bsi3aTenbcTBa).

B mogenu MeptoHa npeanonaraetcs, u4Yto QupmMma He MOXeT
BbiNJflayMBaTb AUBUAEHAbI UMW yBeJIMYUBaTb 3a40IMKEHHOCTL. [1pn
HacTynneHnnm cpoka nnartexa T Kpeautopbl MNpeabsaBnAAldT CBOWU
TpeboBaHusa upme, U1 HacTynaer gedont, ecnu upma nponyckaet
nnarex.



B momeHT BpeMeHU T BO3MOXHbI ABe CUTyaLUMU:

e V_>B - Be/InuMHa aKTMBOB ¢UpPMbl MpeBbllwaeT naccus. B
3TOM C/ly4yae KpeAUTOpbl MNOJy4YaroT HOMMUHAJ/bHYIO CYMMY
Aonra B, a akuuoHepbl -Spasiuy B

Kak cneacrtBue, gechonta He npouncxoaurT.

Vr<B _BennunHa aKkTMBOB PpUPMbI OKa3biBAETCH MeHbLUE
naccuea, U Tpe6oBaHMA KpeaUTOPOB He obecneyeHbl aKTUBaMM.
B 3Tol cMTyauum KpeaWUTOpbl MOAyYaT JULb TO, YTO eCTb B
Ha/JIMuMK, a aKLMOHEpbl He noayyaTt Huyero. B utore 3gechb
umeem: B_=V_, 5_=o.

Sy =max(V; — B,0) = (V; — B).

By =min(¥,,B) = B— (B-V,).



B wmopgenn MeptoHa npepnonaraercs, 4TtOo npouecc  V,
onncblBaeTca reoOMeTpuyecknmMm B6pOYyHOBCKUM OBUXEHUEM

dv, = p,Vdt +o,V,dW,

A4 TOCTOSHHBEIX Uj. 0> 0 H CTaHZApTHOTO OPOYHOBCKOTO IBH/KEHHA ;.
Mo:kHO TOKa3aTh, YTO JOTapHGM BeIHYHHB Fr  NOXYHHAETCH

HOPMAJIbHOMY 3aKOHY, T.C.

InV, ~N[nV, + (1, —0,56,)T, o,T].

P(V. < B)= P(nV, <In B) = @[hl(B’%) Y O‘SG")T}

O'V'\E

rae P() - QYHKIHA CTAaHIAPTHOTO HOPMAIBHOTO pacIpeleiIeHH.



20. KMV-mopenb

PaspaboTtunkn mogenu: S.Kealhofer, J.McQuown, O.Vasicek.

KMV-mogenb OCHOBaHa Ha Moaenu MepTOHa.

MJITH. JO0J1.

e€Ha aKTUBOB
7000 H
6000
5000
4000
Benu4inHa naccusa
3000
2000

1000

10/00 10/01 10/02 10/03 10/04




OCHOBHbIM NapamMeTpoMm KMV- mogenn sBnseTca o)udaemasi
yacmoma Oeghosima (expected  default frequency - EDF),
npeacrtaenswowaa cobon BEPOATHOCTb TOro, YTO B AaHHOW dhupme B
TeyeHne oaHoro roga npousongeTr AedoonT.

EDF pna mogenn MepToHa:

— 1 2
EDF, :1_(D(IHVO InB+ (1 o,sap,j

o

B KMV- mogenu BenuuuHa EDF wuMeeT aHarnoOrnM4YHyr CTPYKTYpY,
HO C YacTUYHbIMU MoaudUKaLUAMN:

. (1- ®) 3ameHsaeTcss HekOoTOpoW YyObiBawowen yHKUMEN, OLEHMBAEMOW
SMMNPUNYECKN;

. BennynHa B - HOBbIM 3Ha4yeHneM nopora pgedonta , oTobpakarowero
CTPYKTYpYy naccuBa cupmbl Oonee TOYHO;

. apryMeHT HopmanbHOWM (YHKUMM pacnpedeneHnss - MeHee CrOoXHbIM
BblpaXXeHMEM.



Benuuuua
aKTHBAa

?

IInoTHOCTE EEPOATHOCTH
aKTHUBa

EV,)=Vye*"

Axrue

Honr === = — - = —
\ BepoarHocte medonta

i & Bpema

>

OueHka BeposiTHOCTU aedonTa



Ona onpegeneHna  BepoATHOCTM gedponta UPMbI  HYXXHO
BbINOMNHUTL TPU Lara:

1.0UueHUTb BENUYMHBLI aKTMBOB U BONATUIIbHOCTW.

2. Bbluncnutb pacctodaHne oo aedoosnra.

3. OnpegennTtb BEPOATHOCTL AedbosnTa.

Ha nepsom waze B CTPYKTYpPHbIX MoAensix  O6blMHO 3a OCHOBY
BEMUYNHbI aKTUBaA MPUHUMAIOT WX PbIHOYHYKO CMOUMOCMb.

PblHOYHaA CTOMMOCTb OObLIYHO He MOSIHOCTLIO Habnogaema no pagy
NPUYNH.

Bo-nepBbIX, 3Ta BenMYMHaA MOXET 3Ha4YUTENbHO OTNMYaTbCs  OT
CTOMMOCTM KOMMaHUM, HangeHHOW Mo npasunam byxydera.

Bo-BTOpbIX, B TO BpeEMSA KaK PbIHOYHAA CTOMMOCTb aKTMBOB (UPMbI
onpegenderca CyMMOW PbIHOYHOW LUEHbl akunnm  pupmMbl M gonra,
TONbKO akuMM M YacTb p[osnra SBMAAKTCA aKTUBHbIMU - yYaCTHUKaMU
PbIHKA, MO3TOMY HEu3BeCTHa PbIHOYHAsA LieHa MOSfIHOro gonra.
BenuyuHa akmuea V. onpedensemcs u3 bornee riezko

0
Habo0aemMoeo 3HaYeHUs1 akyuu upMbl S, .



Ha emopom waze onpepensieTca paccmosiHue do deghosima (distance
to default - DD), KOTOpoe npeacTaBnsdeT cobonM paccTosiHMe Mexay
OXXnagaemon BEernuMYMHOM akTMBa B KOHUE roaa E(V) v TOYKOW OedbonTa.

Prirounasa
BEIHYHHA
AKTHER

Hamenerue
aKTHEA

@

IInoTHOCTE
BEPOATHOCTH
AKTHEA

Touxa

nedonrta

F'Gﬁ Bpema

[MlapameTpbl ona onpeneneHnss BEPOATHOCTU OdedponTa



Ui h WD —

o

[MapameTpbl ANsa onpedeneHus BeposiTHOCTU agedhonTa:

Tekyllas BenMynHa akTuea.

PacnpeneneHne BenuUYMHblI akTMBa B MOMEHT BPEMEHU H.
BonaTunbHOCTb BENMUYMHBI aKTUBA B MOMEHT BPEMEHN H.
YpoBeHb TOYKM aedponTa (nopor gedponTta).

Oxngaemoe 3Ha4yeHne pocTa BENUYMHLI aKTUBa Ha BPEMEHHOM
FOPU3OHTE.

3HayeHne ropmsoHTa H.

PacctosaHne oo gedonta paccymtbiBaeTcs no dopmyre
DD =, -B)/(c,V;)

~

roe B - Todka gedhonra.



Ha mpembem waze onpenensercs BepOATHOCTb Aedoonta. B KMV-
MOLENU [OOMyCKaeTcsd, YTO OUPMbl C pPaBHbIMW PACCTOSHUSAMMU OO0
geponta DD MMeT paBHble BEPOATHOCTUM  gedonTta  EDF.
PyHKUMOHANbHOE COOTHOLUEHME Mexay DD wn  EDF onpenensietcs
AMMNUPUYECKN.

IIcTopirieckas
JacToTa
Jge(omra

EDF

DD PaccrosmHie 10 Jgedonra

OTtobpaxeHne mexay DD v EDF



[MPUMEP. ONPEAOEJIEHVE BEPOATHOCTU AOE®OIITA
(KOMMAHWA PHILIP MORRIS INC)

ITepemeHHaA 3Ha4eHHE ITpuvedaHHe
PEIHOYHAA BEIHYHHA 110688 [To KypcCy akiHH
aKmHH, S)
OO0s3artenscTBa, B 64062 ITo Gam1aHCOBOMY OTHUETY
PrIHOYHAA BETHIHHA 170558
aKTHBOB, V) ITo MOJEeTH OLIEHKH
BOIaTHIBHOCTE aKTHRA, 0.21 OIIIIHOHA
Ov
Touka nedonra, B 47499 OO0sa3aTenbHEIE ITTATEXKH
B T€YEeHHE roja
PaccTosHHe 10 negonra, 353 ITo dopmyme (3.12):
DD (170-47)/(0.21x170)=3.5
BepoaTHOCTh gedonta 0.25% [To sSMITHpHYECKOMY

(oguH rox), EDF

OTOOpaKEHHIO MEeXKIV
DD u EDF




22.CKOPUHIOBbIE KAPTDI

!
' OnTMKUanMpoBaTh U3AEPXKKU |
| ceryac v B byayLiem |
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CKkopuH2 - 3TO METOA OLEHKN bnaroHageXXHOCTUM KNMeHTa Ha OCHOBaHMWU
0bpaboTkn MHdopMauMm O NOBEAEHUN aHaNOrM4YHbIX KINWEHTOB BMPOLUSIOM
nNnb0o 3KCNEPTHbIX 3HAHUN.

CkopuHz2oeasi mModesib - 3TO Matemartuveckas Moaernb, NpeackasbiBaoLlas,
BEPHET UMW HET KNUEHT KPeauT B CPOK.

Knaccuyeckum npeacrtaBuTenieM CKOPUHroBOM MoAenn ABnsieTcd CKOPUHroBas
KapTa.

CKOPpUHI KpeaguToB PU3InNHEeCcKNX N1y NnpeacrtasnAaeT cobonm
MEeTOOUKY OLIeHKUM KadecTBa 3aeMuumka. 3T1Ta MmetTogumka oc-
HOBaHa Ha pas3nU4YHbIX XapakTepucTUuKax KIMMEeHTOB, TakKumx
KaKk goxon. Bo3pacT, cemMenHoe norfoxeHue, npodgpeccusa m
Ap. B pesynbrtatTe aHanmsa nepemMeHHbIX Mony4yaroT noka-
3aTerib, KOTOpPbINA oLueHUBaeT cTeneHb KpeauTocnocobHOCTH
3aeMLMKa No paHroBom LWKane: « XOopoLwnin» UM «nNiaoxXom».
KadvecTBO 3aeMLUMKa oueHuBaeTcs onpegerneHdHbimun San-
namMu, oTparkarwLwmMm cTeneHb ero KpegmrtocnocodHoctTun. B
3aBMCMMOCTM OT SarunNbHOM OUEeHKU NpuHMMaeTCcHa pelueHue
O Bblgade Kpeguta u ero nMMMTaX.l



0

BKU (Bropo kpeauTHbIX MCTOpMIA)

AHKETA HA
A NMONYYEHUE
KPEOUTA
Bospact
- Mon

O6pazoBaHue

KpeautHbin ABTOMaTuU4yeckue Cnyxba Kpeaur
MHCNEKTOp NpoBepku (B T.4. aHOeppauTUHra BblgaH

CKOPWHT)
\ ¥

OTka3 B Bblgaye KpeauTa

DyHKUUMN

UHCTpYMEHT npoBepKu

MporHo3npoBaHne rUHaHCOBOro Application- ckopuHrosas kapTta

aedoornta (MOXET BEPHYTL?)

BbissBneHne moleHHn4ecTBa
(Xo4eT BEPHYTH?)

Cnyxbbl BaHka,
AHTUMOLLEHHMYECKAA CKOPUHIroBas KapTa
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KPEOUTHbIN KOHBEWEP

®poHT-0chUc AHanutudeckasa nnartdopma
Beoa 3aaBku €--F-->1 AHanuM3 JOCTOBEPHOCTU JaHHbIX
)
AHOeppalTuHr <--I--I> [lpoBepka no busHec-npasunam
v
CKOpUHr <€--F--F=> Pac4eT no CKoOpuUHroBon moaenu
v
[lpoBepKa KpeauTHOW UcTopun  [€==F-->1 AHanu3 kpeguTtHoro otyeta u3 KU
v
lNpoBepka B Cb e ----->| [MpoBepka No «4epHbIM» CUCKaMm
v
[NapameTpbl JoroBopa €--F-->1 PacueTt nUMUTOB No MogeNsaM
¥
OTKpbITUE JOroBopa -==1--F-21 CoxpaHeHue JaHHbIX O Aorosope




BakHbIM 3TanomMm, ocoOeHHO B cry4ae NosIHOCTbHO
aBTOMaTUYeCKOro ckopuHra (6es3 yyacTus sakcnepra),
ABNAeTCHA oLleHKa AOCTOBEPHOCTU aHKeThl
3aeMLLUmKa:

= AHKeTa Cc HegoCcTOBEPHOW MHAOPMALIMEN Ha
BX0o4e — oluMboYHOE peLleHne Ha BbIXoae

= BbIgBNeHUe NOA03PUTENBHBIX MOMEHTOB

=  OO6HapyXeHne olIMOOoK BBOAA AaHHbIX
onepaTopoM.

i | | | |

AHanus

- , " | Pacuet
[OCTOBEpH AHOeppanTUHT / CxopuHr / BKU / YepHble cnucku / T /




AHOeppanTUHT U1 BeEPUDUKALMNOHHBLIN CKOPUHT —
NpoBEpPKa 3aeMLLNKa Ha COOTBETCTBUE
MUHUMarnbHbIM TpeboBaHMAM DaHKa:

- Peanm3aum;| KECTKOTIO pernamMeHTa nNpoBEPKU

= Bo3MOXHOCTb 6€3 y4yacTuss COTPYAHUKOB
«MOATArMBaTbL» N0y MHdOPMaLINO 13
PasnUYHbIX UICTOYHUKOB

= BbICOKOEe Ka4yecTBO aHanumsa.

| | | | |

AHanus - N PacueTt
p,ocTosepHom'u CKOPMHT y BKK y YepHbie CIMCKK /" nuwiros



TEexXHONorMm cCKopmHra — aBToMaTu4Yeckasi oleHka
KpeguTocrnocoBbHoCTN hunsnyeckoro nuuya — B ©aHKOBCKON
cpene TpaguUMOoHHO yAEensieTcs NoBbllUEHHOE BHUMaHUE.
SKCNepTHbIe MeToabl YXO4AT B MpoLunoe, 1 Bce valle npu
paspaboTKke CKOPUHIroBbIX Mogenen obpallarTca K
anropuntmam Data Mining.

Hanbonee MolwHbIe N3 HUX — 3TO camooby4arLwmecs
anroputMbl, obnagarmLline cnocoOHOCTLIO K aganTtauuum, T.e.
aBTOMaTU4YECKOMY y4YeTy BHOBb MOCTYyMNaoLWMX JaHHbIX U
NoACTPOWKE Mogenu.

| | | | |

AHanus : 3 \,
JocIoecpuocy?. il i /m

. PacyeTt

/ YepHbie CIWICI("/ NUMUTOB /

BKU




[MoaroToBKa
CKOPUHIOBOM
BbIOOpPKU

[loGaBneHue B
BbIOOPKY OTKa30B
(Reject Inference)

—— — ——

( v
, MepecTpoiika kapT

| C YYETOM OTKa30B
1 (OKoH4YaTenbHasda
I CKOpuHrosas

l\ KapTa)

hY

AHanus

(
, |
| |
» I )KMU3HEHHBIX LIMKMOB | »
I CYeToB :
I
J

& B
MogenupoBaHue u
Kanubposka
(npeaBapuTenbHas
CKOpuHroBas

CamMmnnuHr

\ 4

KapTa)

CpaBHeHue
KayecTBa KapT U
BblOOp
onTUManbHoOn

[BYMepHbIi
aHanus (Tonbko
0aobpeHHbIe)

TecToBas
aKcnnyataums u
MOHUTOPUHT




= ObICTPOE NONyYeHne KpeaUTHON UCTOPUN;
* ee aBTOMaTU4YecKyto 0bpaboTky 1 aHanus;
" MOATOTOBKY K XPaHEHUIO 1 JanbHeLeMy

NCMOJIb30BaAaHUHO.
BaHk 1
Haw BaHk BKU aw
BaHk N

| | Sl | |

. Axanus : \ . Pacyer
[OCTOBEPHOCTH / AHOeppalTUHT / CKOpMHr /n\ YepHbie cnucku / e /




- I'Ion,qep»(Ka AECATKOB MCTOYHUKOB AaHHbIX

*  B03MOXHOCTb KOMOUHUPOBAHNA CBEAEHUN U3
BCEX JOCTYMHbIX a3

*  OuucTka 1 pasdbop nepcoHanbHbIX AaHHbIX
*  HeyeTKnil MOMCK C y4€TOM NPOMYCKOB W OneyvaTok
»  OBHapyXeHue cBazen Mexay NoabMu.

_ Adanus . - \ Pacyer
LOCTOBEPHOCTH / AHpeppal THHT / CKOpMHr / BKU el /




pacyeT ONTUMANbHbIX C TOYKU 3pPEHUA CTpaTeruu
GaHka napamMeTpoOB KpeaUTHOro A0rOBOpa.

B npouecce onTuMm3aLmn Y4nTLIBAKOTCS HE TOMBKO
[aHHble aHKeTbl, HO N MHOPMaLMS, NONy4YEHHas 13
MHOXeCTBa CTOPOHHUX ncTo4HMKoB: ABC, bKI, basbl

OaHHbIX, haunbl...

| | | | |

_ Axanus . \ Pacyer
HOCTOBEPHOCTH / AHpeppauTHHr / CKOpMHT / BKW / qepublecnucxu




23 KIIACCUPUKALIMA ONEPALUNOHHDBIX
PUCKOB

OnepauyoHHbIA pPUCK - PUCK MPAMbIX MAW HEMNpsiMbIX MOTEpb,
BO3HMKAOLWNX N3-32 HEAZLEKBATHbIX BHYTPEHHMX MPOLECCOB, MepCcoHasa
N CUCTEM WIN BHELWHUX COObITUMN.




NMPOLOJIKEHUNE

THIHYHBIE BHIBI OIICPAaIlTHOHHEIX PHCKOB

-
BHO pHCKa Xapaxkrep OpOABIECHHA

1.Ye10BEYECKHH PHCK HexoMIIETEeHTHOCTBD
OO0OMaH

2 ITpoueccHBIH PHCK

A. MoaeapHBIH PHCK Omudka MoaenH (MeTOJOJIOTHH)
HepepHBIH BEIOOP MOJETH

B. PHCK omepaiHH OmHOKa HCIIOJTHEeHHA

CI0KHOCTE IIPOAYKITHH
Omudo4YHas 3aIHCh
Omudka B pacderax
PHCK KOHIpakra

C. VmopaeiaeHHE OIEepalHOHHBIM

PHCKOM ITpeBriieHHE IIPENEIOB
PHCK Oe30IacHOCTH
3. TeXHOJIOTHYECKHH PHCK PaspyimeHHe CHCTEM

OmHubGKa IporpaMMHPOBaHHA
MudopMaIllHOHHEIH PHCK
PazpyiieHHe TelIeKOMMYHHKAITHH




24. MeToAabl oueHBaHUA onepaumoHHOro pucka

1.ba3oBbi MHAMKaTOopHbIN (basic-indicator, Bl)

KamuTan (Risk Capital) gnga OP B roay ¢ HHAEKCOM [ OIpenendercd IIo

(Gopuyme

3
R = %Z a-max(GI,0),
¢ 1=l

e Z; - KOJHYECTBO IPEIBIIYIIHX TPEX JeT, B KOTOPEE BaJOBHIH IOJ0BOH
JI0XOJ MOTOXKHTeNeH; GI'! - BaJOBEIH rOJ0OBOH Z0X0X B rOA [—L

Basenbckuii KOMUTET NPeasioKUN yCTaHaBnMBaTb BENUYMHY O = 15%.
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BanoBoi poxop = (MpoueHTHble AoxoAbl - [poueHTHbIe pacxoapl) +
(HenpoueHTHble Aoxoabl - HenpoueHTHble pacxoAbl)

YcrnoBusa pacyeta BanoBoro goxoga:

B Bl copopmmpoBaHHbie pe3epBbl He
YUYUTbIBAKOTCH;

*OnepauunoHHbIe pacxodbl He Yy4YMUTbiBaKOTCH;
*PeanmnsoBaHHble NpubbINbL UK yObITKA OT
NPOAaXXM LEHHbIX Oymar He YyYUTbIBaOTCS;

B[l He porkeH BKNoYaTb B ce0A pesynbrar oT
Pa30BbLIX onepaunn n goxond, NofyyYeHHbINn OT

CTpaxoBaHuS.



30ecb onpeaensaTcs BOCEMb TUMOBLIX BU3HEC-NMUHNW, XapaKTEPHbIX A4
OonbLUMHCTBA DAHKOB.

Bu3Hec-nnHusA OnucaHue




Kosdpduuuent § nna THHHH OH3Heca

JIaaaa OH3Heca Kosddumuaesnt [, %
KoprnopaTtHBHEIE QHHAHCEI 18
TOproeasa H IpoOoJaKH 18
PozaHYHOEe OaHKOBCKOE J€eT10 12
KomMmMepdeckoe OaHKOBCKOE Je10 15
ITmaTexXH H pacdeTsl 18
ATEHTICKHE VCIVIH 15
YIpaBiIeHHE aKTHBaMH 12
bpoOKepCcKHE VCIVIH 12

Kak H B mepBoM MeToze, o0mIee H3MEHEHHe KallHTaJa BBEIYHCIAETCS
KaK TpexJeTHee CpedHee IOJOKHTENBHBEIX 3HAUeHHH BAJOBOTO TOJOBOTO
JI0X0Ja MO KaKIOH JHHHH OH3Heca, YTO MPHBOJHT K CIeAVIONIEH pacueTHOH

bopmye

13 : )
O = SZmax B G0
=l \ 7=l J
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BaHkn HapgetTcss cobOpaTb BHYTPEHHME [AaHHble MO  MOBTOPHbLIM
BbICOKOYACTOTHbIM MNOTEPSAM (3a mepuod OT Tpex MO0 NATU NeT) U
OOCTYMNHblE BHELWIHME CBEeAEeHUsi MO HEenoBTOPSALLMMCS HU3KOYACTOTHLIM
NoTepsIM.




CxemMa TUNMYHOrO pelueHuss Ans BbluucrieHuss umameHeHua OP
OnAa roga ¢ UHOEKCOM t.

[donyctum:
HCTOPHYECKHE JAHHBIE IOTEPh MO MPEJBIAVINHM TrozaM co0paHsl B TaKVE

CIPYKIYDY

(YT =T b=18; 7, k=1, N7}
rae X" ompenenser k-ble moTepH THNa [ 119 GH3HEC-THHHH b B TOAY {—i;

OG6mas HCTOpHYecKas CyMMa IoTepb A7 JIHHHH OH3Heca b Broay f—i

OIIPEALTACICA KaK

. ? N S 'l .
f_”b — v v X;—z,b,! .

a oOImHe MOTepH BTIOAY [— I COCTABAT

8
If—z‘ o v Lt—z’,b _
=1



OcHoBHasi npobnema nogxoga AMA 3aknio4aetTcsa B MCNOMb30BaHUMU
AaHHbIX O MOTEpsX ANs OUeHKW pacnpeneneHns L ans roga t u
BbIYMCNEHUN Mep pucka, MoAoOHbIX VaR, AN HaWAeHHOro 3akoHa L.
ObosHaumB 4epe3 p_  Mepy pucka Ha [OBEPUTENbHOM YpPOBHE O,

PEryNATOPHbIA Kanutan MOXHO OLEHUTb CreayrLlmm obpasom

RC;MA T A4 (Lt)

rije a obblMHO BbIOMpaeTcs U3 AnanasoHa 0,99 -0,999.

Bcneactene Toro, YTO COBMECTHOE pacnpenerieHne notepb
ana  noboro gaHHoro roga OObIMHO  HEU3BECTHO, MOXHO
MCrnonb3oBaTb MPOCTOE arpernpoBaHMe Mep pucka, NpuBoasLlee K

TakoMmy pesynbraTy:

3
RC\, = Z P (Lt’b)
b=1



25. CTPAHOBOW PUCK

OnepaumoHHbIN PUCK  BO3HMKAET WU3-3a HeaneKBaTHbIX BHYTPEHHUX
NPOLECCOB WNU BHeEWHUX cobbiTun. K nocnegHum crnegyetr OTHECTU
TaKk Ha3blBaeMbll CTPAHOBOW PUCK, KOTOPbIN OKa3blBAET BIUSAHME Ha
BenununHy OP.

CTpaHOBOM pPUCK — 3TO PUCK (PUHAHCOBBLIX NOTEPb MPU OCYLLECTBIIEHUN
OeroBbIX onepauumn, NPsMo UM KOCBEHHO CBA3aHHbLIX C MeX4yHapOo4HOo
OEeATENIbHOCTbIO N TPAHCTPaHNYHbIM NepeMeLLeHNEM OEeHEXHbIX CPeaCTB.

1. o 1970-x rr. 60MbLWNHCTBO KOMAAHUW CTPOUIO NOIUTUYECKUA aHanu3
KnuMaTta B CTpaHe Ha OCHOBE KayeCTBEHHbLIX OLEHOK MNpW MOMOLLN
METOAO0B «CTapblX 3HAKOMCTB» (old hands) n «bonblunx TypoB» (grand
tours).

2. B cepeguHe 80-X IT. MPOLSI0ro Beka OCHOBHOE BHMMaHUE MNMpu oueHKe
CTpaHOBOIo pumcka yaendanocb 3KOHOMUYECKMM W TEXHOJIOTMYECKUM
obrnacTtsiMm n MeHee — MOSIMTUYECKUM U coLuanbHbIM.



e OKCNEPTHLIN
MeTo
B3BELLUNBAHUSA
doakTopoB,
BNUSIIOLLMX Ha
BENUYMHY pUCKa

® KOJINYECTBEHHON
CTPYKTYpu3aumu
OLieHnBaeMbIX
doakTopoB

e PesynbTtupytoulee

3HadeHune pucka R
SABMAETCHA MHOro-
doakTopHOM
doyHKUMEN,
3aBUCALLEN OT
doakTopoB

NOCTPOEHMUSA
Moaenu
N3MEHEeHUA
puUcKa, C
NOMOLLbIO
KOTOPOMN MOXHO
NONy4YnUTb OLIEHKN

OyayLmx
TeHAeHUnmn

e MOCTPOEHME

NHOEKCa CTPaHbI
Ha OCHOBE
YUCTEHHbIX
abCOMNTHBLIX U
OTHOCUTESNbHbIX
nokasartenem wunm
9KCMEPTHbIX
OLIEHOK
Ka4yeCTBEHHbIX
nokasaTenemu.



26.MeToAbl OLEHKM CTPAHOBOIO
puUcka

[lepebiu mun Bmopou mun

e MeXaAyHapoaHble U e HebonbLiasa rpynna
HaUMOHanbHbIE MeXOyHapoaHbIX
PEUTUHIOBbIE aHannTU4YeCKux
KOMMaHUW, areHTCTB U CIyx0,
npegocrasidloLwne coCTaBnarwmnx
ycnyru Ha NHTEerparnbHble UHOEKCHI
KOMMEpP4YECKOMN OCHOBE. ONns CTpaHOBOroO PUCKA,
K uncny cambix Hanpumep , International
BECOMbIX TAKUNX Investor — ||, Economist
KOMMaHUN OTHOCAT Intelligence Unit — EIU,
Standard & Poor’s Rating cnyxba xypHana
Group , Moody’s Investor «Euromoney»

Services W Fitch IBCA



KaTteropun oueHku

[Nonumuyeckuu
puck

@PuHaHcoeas
2ubkocmp

AppekmusHocC
mb
MOHemMapHou
MnouMuUKU

Jloxo0 u

cmpykmypa
3KOHOMUKU

pacwupeHHo20
rpasumesibcme

[lokaszamenu
8HeWwHeu
JIUKBUOHOCMU

[lepcriekmusesbi
3KOHOMUYECKOR2
0 pocma

OgbgpuwopHsie u
YCJ108HbI€E
obs3amernibcms
a

BHewHuUU 0orne

TRRT2 R
i b



PEVNTUHI U STANDARD & POOR'S

CyBepeHHblI€ npaBuUTENbCcTBa

PeiTunr no obazatenncream 8 | Peiitunr no obazarenncream 8 | Ouexka pucka nepesoaa u
3MuTeHT HAUMOHANbHOMW BanoTe MHOCTPaHHOM BanOTe KOHBEpTauMm BantoTol
A
Azepban

e BBB- BBB- BBB-
Pecnybnuka
r
py=usa BB- BB- BB
P
Pecn
¥einks B- B- B-
Benapycs
Pecnybnuka
BBB+ BBB+ BBB+
Kazaxcran
Poccumckan
BEB BBB- BBB-
Pepepauns
Y
Ykpauna B- CCC CCC
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CyBepeHHbIN PEUTUHT areHTcTBa S&P
HEeKOTOPbIX CTPaH C NepexoaHoU u
pa3BMBaloLLENCHA IKOHOMUKOU

AA- Cnoeexus. TaneaHs

A Yunn, KO. Kopes, 3cTtoHnAa

A- Bexnrpua, Mispaune, Kutan, Nareuna, NMutea, Mananaus, Cnosakua, Yexusa
BBB+ Monbwa, Tauwnang, KOAP

BBB Bonrapua, Mexcuka, Poccna, Xopsatua

BBB- Kasaxcrad, PymbiHua

BB+ Wnana

BB- Bpasunua, Typuus, YipauHa, CUnunnuHe

B+ Benecysna, MHaoHesua

B- ApreHdTuHa

149



27.YNPABJINEHUVE KPEOUTHbBIM
PUCKOM (YKP)

YKP - ctporo dpopmannsoBaHHbIN NPOLECC C YETKOWU
nocrniegoBaTeNibHOCTLIO 3TaroB.
Cucrtema metonoB YKP




Henb3a puckoBaTb Ha CyMMY, MPEeBbILLALLYI0
COOCTBEHHbIN KanuTan.

Hy>XHO AymaTtb O MOCMeaCTBUSAX pUckKa.
Henb3a puckoBaTb MHOMMM pagu O4HOrO.

[TonoXxutenbHoe pellueHune NpUHMMaeTcs NUllb Npu
OTCYTCTBMU COMHEHUMN.

[py HAaNM4YUM COMHEHUN MPUHUMAETCSH
oTpuULaTENbHOE peLLEeHne.

Henb3a aymartb, YTO CYLUECTBYET TONbKO OOHO
pelleHne. Bo3aMoXHO, ecTb N apyrue.



Xapakrtepuctmka | Metogbl ynydweHus bl

METOLOB Ynydwenue |lMepecTpoiika | PEUHXUHUPUHT

1 YactoTa [loCTOSAAHHO [Mepunognyecku | MNpn Heobxoau-

NMPUMEHEHUA MOCTWU

2 MNonutuka Ha ypoBHe YnanawoTcs N3meHeHne
OTOENbHbLIX | NMULWHKWE NoaxoaoB K
doyHKUMI npoueanypsol busHecy

3 MacwTab Hebonbwon |YMepeHHbIn 3aTparnsaert

N3MEHEHWIA Becb bl

4 CTOUMOCTb Hunskasa OT HM3kon Ao | Beicokad

cpeaHen




KpeauTHbIN npouecc - opraHu3auus KpeauTHOU AesATeNbHOCTHU
OaHKa






[MaBHbIN NpoaykT Kb —KpeauTtHbI OTYET C MHOPMAaLUMEN O TEKYLLMX
obs3aTenbCTBax KMMEHTa, ero NpoLwnbIX Aosnrax, Hann4um OONONHUTENbHbIX
aKTUBOB.



BbaHk 00s13aH co3paBaThb pe3epBbl, NOPAAOK POPMUPOBAHUA U
Ucnosib3oBaHUA KOTOPbIX ycTaHaBnuBaeTtcs Lb.



CTPAXOBAHUE BAHKOBCKUX KPEOUTHbBIX

5
1
)
: \
: 3 \
21N \
: ! 2 3




28. YINMPABIEHUE OIMNEPALUOHHBLIM PUCKOM

OCHOBHble MeTOoAbI:
NoeHTndoukaums, oueHka u MoHnTopuHr OP
OrpaHunvyeHne OP cucremamu nMMUTOB.

Co3fgaHune pe3epBOB, aHanorMyHbIX pesepBam Mno
ccygam.

KOHTpoONb 1 aygur.

[MogoepxaHune kanutana gocrtatodHoctn nog OP
CHumxeHne OP nytem nepenayu pyucka TPETbUM
nmuam (ayTCOPCUHT).

CTumynupoBaHue criy>xalimx.



OCHOBHOM nNpuHUMN NpouecCcHOro noaxoaa: «>Kenaemoimn
pesynerar gocrturaetcs boree apdekTUBHO, Koraa
CBA3aHHble pecypcbl U OaHKOBCKaa OeATeNbHOCTb

ynpaBndAlTCA KaK NpoLece».
l [MonnTuka n cpepa

Lienm n CtpaTerus ynpaeneHuus OP [ Hosble
NOTPEOHOCTH NoTpebHOCTU

[MpoueccHoe ynpasneHne OP

YnpasneHyeckaa vHdopmMaLus | v VipeHTndmkau. nHdopmaums



Bxoabl DyHKUNK Bbixoabl
[MonunTtnka 1.®opmunposanme | 1.Llenu,
[laHHble cTpaTtermu NPUOPUTETHI
BHELLHeN opraHunsaumun bl |2 Monenu BIM
cpenbl 2.®opmurpoBaHe | 3 MoporoBble
[aHHble PUCK-CTPpaTETUN | ypoOBHU U
BHYTPEHHEN NMUMUTBL.
Cpeabl 4. CTumynol
[1naHbl baHka




UpoeHTndpukauma puUcKoB - npouecc BbISABJIEHUS PUCKOB,
XapaKTepHbIX AONA onpenerieHHOro Buaa AeATesribHOCTM!.




29. HEHETKAA JIOT'IKA TP OLLEHKE PUCKA.

HEYETKNE MHO>XECTBA
(e /—_
UeTkaa rnoruka HeyeTkaa rnoruka

A= {leu()] | vex}



trimf

T

I

trapmf

I

T

I

gaussmf
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dy)  BBIROR
) BXOL ) BBIXO.

4
1,0 1,0

VAN

% X
a) Oneparti MIHIMyMa

]
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<) FIS Editor: Untitled

File Edit ‘iew
N
>Q< "~\
»
-
age \\q
Untitled
: : : {mamdani)
income "
.
»
-
INSK
apartment
Bxopabl:

BO3pacT, [0X04, CTOMMOCTb 3arora BbixoA: KpeANTHBIN pUCK



<) Membership Function Editor: Untitled

File Edit View
FIS Variables hembership function plots  plot paints: \—181\
@ /XX\ young middle elderly
age tisk
income -
apartment
1} | |
20 25 30 3 40) 45 &0 55 B0
innut variahle "age"
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<) Rule Viewer: Untitled
File Edit View Options
age = 246 income = 3.81 apartment = 2.77 tisk = 72.6

=N
| |

20 B0 3 10 - =

| |
9 _—
™ "N

0 100

2455351327631 | [Prot points: 101 || [Move: [TGen | [right] [doverd [up )

0 ( Help |[ Close |




FIS Editor: Untitled

File Edit View

e
age 2
: : : Untitled
(mamdani)
ed -
uc . e
-
an a ==
siress
FIS Name: Untitled FIS Type: mamdani
And method I i = ] Current Variable
Or method I I == I MName ] age
Implication | ity 'l Tyee Ut
_ Range [O1]
Agaregation | max v]
Defuzzification | centroid ~ | Help I Close I
O pening Membership Function Editor

OKHO pemakTopa C TpeMms BXOJaMU

1 OJHHUM BBIXOJIOM



Membership Function Editor: Untitled - O

File Edit View

FIS Variables Membership function plots Plot points: [ 181
young middle above_id

i

educ

stress
i i in}ut variable "ag'é“
Current Variable Current Membership Function [click on MF to select)
Name age Name I young
- _ DYHKIUU TPUHAAICKHOCTH IS
Type input ¥ I trimf _Y_]
L4 L\
e T EED | 12026273 34.56] BBIXOJIHOM TEpeMEHHON «KadyecTBO»
Disploy Rango [20725] Help | Close | Membership Function Editor: Untitled - o IEN
Selected variable "age" File Edit View
FIS Variables Membership function plots  Plot points: 181
small ‘ middle high
age quality
l educ - |
stress
£ 1 1 b d 1 | 1 | 1
0 20 30 40 S0 50 70 80 =) 100
output variable "quality”™
Current Yariable Current Membership Function [click on MF to select)
Name quality Name I small
|| Tyee output Type | trimf LI

Params I [0 20 40]

Range [0100]
Display Range [0100] Help | Close I

Selected variable ''quality" 172




ol

:'7: mll

—
Coreee

=l

File

Rule Editor: Untitled

Edit View Options

9. If [age 1= middle] and [educ is mf2] and [stress is no_str] then [quality is small) (1]

. If [age is middle] and [educ is mf2] and [stress is yes_str] then [quality is middle] (1]

11. If [age is middle] and [educ i mf3] and [stress is ves_str] then [gquality is high] (1]

. If [age is middle] and [educ is mf3] and [stress is no_str] then [quality is middle] (1)

. If [age is above_mid] and [educ is mfl1] and [stress is no_str] then [quality is small] (1)

. If [age is above_mid] and [educ is mf1] and [stress is yes_str] then [quality is small] [1]

. If [age is above_mid] and [educ is mf2] and [stress is no_str] then [quality is middle] [1]
. If [age is above_mid] and [educ is mf2] and [stress is yes_str] then [quality is middle] (1]

If and and Then
age is educ is stress is quality is
young mif1 no_str small
middle mf2 middle
above mid none
none none none
| not I not I not I not
Connection Weight
{ " or
fe and | 1 Delete rule I Add rule l Change rule l < I >3 l
Ready Help l Close l




0%F = —2,3+ 0,32x, + 4,74x, + 3,62x,

Rule Viewer: Untitled - o K4 Rule Viewer: Untitled - o IES |
File Edit View Options File Edit View Options
age =352 educ = 8.86 stress = 8.86 qualty =799 age =25 educ =235 stress = 1.39 qualty = 27.1
- P - % | = 1 AN L - N [ N (i |
2 [T ] E | 2 1 o 2 =] e— B — [
EaNEE $z A WraW 2Ll ) | T Eraw e A
o A e B e B e S
sl ] | = | e | mwm | AN B— C=
6 =l ] | N = 1 ] 6 . | | VAN B — N
=] L | haaml e | e  raaa | —" e
8 o ] L | [ 1 T 8 | l P —— D Ea— EANE—
N s N | Nl S | F~_ 9 | | [~ N A
| mwaw | e | [~ I~
b ] [ N [ | C__& 11| | | VAN §Ea— AN
= Y hemmil e | I N B— C=/=3
B[N % | s | e 13 AN P — N T —
74—z R I [~ ] A T e e
s @ [==0 L1 15 | A z Ea . (e
{2 I AN | setf] [ | A 16 | AN T 7 o | D— ——
(L I 7AAN I N = 1 [z ] 17 | AN I VAN [ |t ]
{3 I AN | N = | - 18 | AN I VAN I E— T
20 45 0 10 0 10 ) 20 45 0 10 0 10 P —
Input: | [35.21 8.855 8.855) Plot points: W Move: et | fight I downl up I Input: I [24.97 2.3431.386) Plot points: | 101 Move: gt I right I downl up I
Opened system Untitled, 18 rules Help | Close | Opened system Untitled, 18 rules Help I Clase |

OueHka kaHaujara MpyA CPEIHEM BO3PACTE,

BBICIIIEM OOPA30BAHUN U BBICOKOM
CTPECCOYCTOMYMBOCTH (OIICHKA paBHA 79.9)




30. HEMPOHHBLIE CETW TMPW OLIEHKE

PUCKA.
NAPAOUTMbl OBYYEHUA

PerynupopanHe Perymipozante
BECOB
BECOB

/ / Konkyperuns

BHIXOJHBIX

| Bxo ht HCEPOHOB k|
IpAB0 OBITH

Bxox Brxon — modeTuTeTeM

o
s

O/ \O

CynepBn3opHoe obyueHie HecynepsusopHoe oby4yeHune




14 L 'l
— — 4
BroiogueIe
: : : CHTH&1TB
Bxogupie —H ———y —P - o y
CHTHAMBI __, \ \
—P —M —H
S — b

Cno | Cron 2 Cnoxt k



I'eneparop Pacmpene
ofywaromux |, JHTem

nap {%.}

1
b |

by

Heiipocers

w(new)

OGHOBNIEHHE BECOB
wi(new) = w(old )+ Aw

=i

NPAMOI CHIHAN

l

o0paTHBII MPOX0J

v

Lk
I

Berncnenne
NpHpaEeHNi Becop Aw
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= Jannbie: Irisdat (5v ~ 150c) [_ [=alE<]

Fisher (1936) iris data: length & width of sepals and petals., 3 tvyp ——
1 = =3 4 =5 —
SEPALLEN SEPALYWWID PETALLER  PETALWID IRISTYPE
1 501 =3 1.4 0.2 SETOSA
=2 [ 2.8 5.6 2.2 WIRGINIC
= 5.5 2.8 465 1.5 “ERSICOL
. ! 5.7 =1 5.6 2.4 YIRGINIC
= 5.3 2.8 = | 1.5 “IRGIMNIC
= 4 65 3.4 1.4 0.3 SETOSA
7 5.9 3.1 5.1 2.3 WIRGINIC
=S 5.2 2o | 4 .5 1.5 “YERSICOL
= 5.9 3.2| 4.5 1.8 “YERSICOL
10 4 5 3.5 1.0 0.2 SETOSA
11 5.1 3.0 4 65 1.4 ““ERSICOL
1= & .0 R S| 1.6 “YERSICOL
13 5.5 3.0 = 2.0 YIRGINIC
14 5.6 25 =9 1.1 “ERSICOL
15 5.5 3.0 5.5 1.8 “IRGINIC
156 5.5 27| 5.1 1.9 “IRGINIC
17 5.5 321 5.9 2.3 WIRGINIC
15 &1 33| 1.7 0.5 SETOSA
19 553F 2.8| 4.5 1.3 “YERSICOL
20 5.2 =.4 Sl 2.3 YIRGINIC
21 . =.8 5.7 2.2 YIRGINIC
22 5.3 33| 4.7 1.6 “Y“ERSICOL
23 5.7 3.3]| .7 2.5 WIRGINIC
24 7B 3.0 5.5 2.1 “IRGINIC
25 4.9 25| 4 .5 1.7 “IRGINIC
26 5.5 35| 1.3 0.2 SETOSA
27 5.7 3.0 Si=2 2.3 WIRGINIC
28 7.0 =2 4.7 1.4 “YERSICOL -
il < > | _—
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BB NapameTpbl ceTm: Irisdat T
N ApRUTEKTYPa | Mpoussoaurene... | Kodtp. npouzeo... | Tect. npouseoa...  Dwwubka obyyeH... | Kc
M1 4:4-10-3:1 1.000000 0.,945346 0.945946 0.102450 IE
2 >
ApsUTerTypa I HatnwogeHue nonesoearens ]
OTrmeHa I
=] Onuuu o |

4
RN

4
K

=0

=1

AN

5

BeiSpare mMogenu |

>

T
leel

| ApRUTEKTYpa ceTH I

am
o0

Bce cetu J

v Beuenure
AKTUBAUMIO LUBETOM

BxrogHoe Hatn.: '1—
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3¢ Workbook1* - Knaccudmraums (5 ) (Irisdat)

-\ HerporHsie Cem (A Knaccudmkaua (5 ) (risdat)
- ’30_*?*0 PesyTa IRISTYPE.SETOSA.5 | IRISTYPE VIRGINIC 5 |IRISTYPE VERSICOLS
2 Moapabhele — [Bcero a0 UUUU! A0,00000 50,00000
] Mpeackasa g 500000 4300000 47 00000
ElKnacois | OwBioyo 0,0000 1,00000 3,00000
£ Marpiua ol fHeysgectHo 0,0000 0,00000 0,00000
£ Matpuua ou | % npaeunbHelx 100,0000 45,00000 94 00000
] Knacouduks % oLumBouHel 0,0000 2,00000 600000
2] Knacoudes | % HewssecTHo 0,0000 0,00000 0,00000 J
=5 Haﬁnmema L6 J_[ Jiel
= Memrs 1ms o -.¢
¢ | ~ [E] Knacoumaua () (isdat) (] Knacompukaus (5 (isdal] {
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N ApruTekTypa | [Npouseoau...

5 MM 4:4-10-3:1  1.000000

<

BeicTpbiii | JononaHuTensHo I

KoHTp. npo... TecT. Nnpou... Owubka ob...
0.945946 0.9453946 0.102450

SEPALWID
PETALLEN
PETALWID

SEPALLEN

Broa

5.000000
3.300000
1.400000
0.,200000

Bce npeackasaHHeie

KoHTpOABH... T
0.318866 0.
to

OTreHa

. :
LT H ek ~aoal =1

=] Onumu -

[BE Beispare Moaenu

BrogHoe Haon.: |1 @

MNMporHarte Tekywee

2
] 3HaueHue nonbsos.

OyucTuTte NporoHel
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BxoAabl:

Bbixoa:




... Run Single Case

Case No I? E Error [0.0014 Run

VARTT VART2 VART3

Input 27 2 0
4 J )

Outputs Shown |Variables 'I

VBRI

Output 0.00614
Target 0
Error 0.00614

=10/ x|

.- Run Single Case

=101 ]

Case No I E Enor (0.004471 Run |

)| VAR 11

VAR13

Input

L)

I

Outputs Shown IVariabIes 'I

VAR1S

Output 0.9955291
Target 1
Error -0.004471

HeHageXHbIN KNUeHT

HageXHbIN KnneHT




.. Run One-off Case

Run I Clear |
|i |l || VaR11 VAR12 VAR13
Input 37 3 1
! ol i

Outputs Shown | Variables

v
—_—

IEIESNE

VaR18

Dutput

0.966222

=10§ x|




X1 X2 X3 X4 X5
6 8,7 8 6 1,1
7 9,8 9,1 6 1,2
7 10,9 10,2 7 1,3
8 13,1 12,4 8 1,5
5 3,3 3 2 0,1
5 3,8 3,5 2 0,2
4 4,3 4 3 0.3
4 4,8 4,5 3 0,4




& Nannbie: Tabnvya gannbix1* (6v * 20c)

F

1 2 3 4 ] b

Yarl Yar2 Yard Yard Vard Varb
1] b 87 i b 1,1 BriX0g Ha peiHoK
| 2] 7 98 91 b 12 BLIX0A Ha pLiHOK
Il 7 109 102 I 13 Beixog Ha peiHOK
4] g 12 13 7 14 BriX0a Ha pLIHOK
| 5] g 131 124 g 15 BLIX0A Ha PLIHOK
| 6] B 142 135 B 16 Bbixon Ha peiHoK
7] 9 153 146 g 17 BLX0a Ha pLIHOK
| 8] 9 164 157 9 18 BLiX0a Ha pLHOK
9] 9 175 168 9 19 Bbixon Ha peiHok
10} 0 186 179 9 2 Bhixog Ha peiHok
| 11] 5 33 3 2 0,1 Konkypenr. fopeba
| 12] 5 38 38| 2 0.2 Konkyperr. fopeba
| 13] 4 43 4 3 0,3 Kowkypetr. fiopeba
- 14] 4 48 45 3 0.4 Kankypenr. opefa
| 15] § 53 5 3 05 Konkyperr. fopeba
| 16] 3 58 55 4 05 Kowkypenr. fopeba
17 2 B3 B 4 07IKonkypenr. GopsGa
| 18] 2 g b5 4 08 Konkypesr. fopeba
| 19] 1 73 7 5 0.9 Koukypen. Gopeba

il 1 78 {5 5
1

1 Koukypenr. Gope6a
A
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N | ApRUTEKTYPa

<

ApRUTEKTYPa | HabnwaeHue nonesosarena I

OTmeHa

=l

Onuwiu

[BE Be6pare Mogenu

E}] ApDRUTEKTYPAa CETU

8

Bce cetu

v Beuenure

AKTHEAUMIO LEETOM

BxroaHoe Hatn.: ,1_
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{1 Workbook*
43 Hetfpoee Cer
14 Oko Pesyen

] Knaco

A4 |

[TPOBEPKA PABOTbl CETU

38 Workbook1* - Knaccudwkauwn (3 ) (Ta6inya_ Ocunos)

Bjalp

Knaccupmauya (3 ) (Tabawua_Ocun

Varb.Bbixog 'Vaib. KonkypenT.

Ha pbihokd | fopeba.d
Beero 100000! 10,0000
MhagnsHo 10,0000 10,0000 B8
Ouwnovo 0,000 00000
HevagecTio 0,000 00000 B
% npaguneel | 100,000 100,000 B8
%% olunBoshix 00000 00000 B
% HeusBeCTHO 00000

14

l] Knaccupurauma (3 ) (Tabinua_ Ocunoe)

o,uuuu!fj
)

Marpaou ¢ | )

=3 Workbook1*
. [543 HefipoHHble CeTr
513 OkHo Pesyne
[ Knaccndm
~E] matprua.
£ Npeackas

A |

i 2 workbook1* - Npegckasanve (3 ) (Tabnuua_ Dcvnos)

=101 ]

Mpeackazanue (3 )

{Tabnuua_ Ocunoe)

Varb

Varb.3

Brixog Ha prHUK.

QO |00 || = [ QDR -

Brixog Ha PEIHOK
Brixog Ha PEIHOK
Beixog Ha PBIHOK
Brixog Ha PEIHOK
Brixog Ha PBIHOK
Brixoa Ha PEIHOK
Brixog Ha PEIHOK
Beixog Ha PEIHOK
Beixog Ha PBIHOK

Beixog Ha PEIHOK
Beixog Ha PEIHOK
Beixog Ha PEIHOK
Beixog Ha PEIHOK
Beixog Ha PBIHOK
Beixog Ha PBIHOK
Beixog Ha PEIHOK
Beixoa Ha PEIHOK
Beixog Ha PEIHOK
Beixog Ha PEIHOK

5

KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.

bopeba
bopeba
bopeba
bopeba
bopeba
bopeba
bopeba
bopeba
bopeba
bopeba

KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.
KoHKypeHT.

Bopehia B
Bopehia B
Bopehia B
Bopehia B
Bopehia
Bopehia B
Bopehia
BopeGia B
Bopehia B
BopeGa B

i

3
LI Mpeackaszanue (3 ) (Tatauua_ Ocunos) I 4 | bl
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