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TEPMWHbI U ONPEAEJIEHUA

AKTMBHDIN PbIHOK — PbIHOK, Ha KOTOPOM CAENIKM C AaHHOW obnuraumelt 3akoYatoTcs ¢ J0CTaTOUHOM
YacToTOW M B IOCTaTOMHOM 06beMe, UYTobbl 06eCcneUnTb MHOPMALIMIO O LIEHAX HA PerynsipHoOi OCHOBE.
B naHHOW MeToauKe Moj, NnoKasaTeNieM akTUBHOCTM pbiHKA NPUHUMAETCS HanMuMe AOCTOBEPHbIX CEN0K
B TEeYEHWE NOC/IeHEr0 TOProBOro AHS, a TakXKe Hannume pbIHOYHOM MHMOPMaLMK B COOTBETCTBUM CO
3HAYEHWSIMU YMNPaBASIOLLMX NapaMETPOB METOAMKM MO 06bEMY M CPOKY COBEPLLEHUSI OnepaLui.

BupxkeBble caeNnKun — CAENKN, 3aK0YeHHbIe Ha MOCKOBCKOM Bupxxe B OCHOBHOM peXuMe TOproB, a TakxXe B
MHbIX peXnMax TOProB B COOTBETCTBMN C 3HAYEHUAMUN YNPaBNAOLWMNX NapaMETPOB METOANKN.

BHebupikeBble cAenKun — CAeNKN, 3aKloYeHHble BHE LeHTPanM30BaHHbIX TOProBbIX MAOLWaoK,
MHopMaLMs Mo KOTOPbIM packpbiBaeTcs Ha MockoBcKyto bupxy B cootBeTcTBMM C MNprkasom OCOP PO
N© 06-67/n3-H «0O6 yTBEp>XAEHMN [MONOXXEHUS O NPEAOCTABNEHUN MHGDOPMALIMM O 3aKJIIOYEHNM CAENOK» 1,

[ocToBepHble cAenKN — CLENKW, YAOBNETBOPSIOLLIME KPUTEPUIO AOCTOBEPHOCTU, ONUCaHHOMY B rnase 3
HacTogLen MeToanku.

KpeauTHble peUTUHIN POCCUACKNUX PEUTUHIOBbIX areHTCTB — PENTUHIMN KPEAUTHOrO KayecTBa Bbinycka
obnuraumin UK 3aeMmlLiMKa, SMUTEHTA, FrapaHTa UK NOpy4YMTENs Mo BbiMyCKY, MPUCBOEHHbIE OAHUM UK
HeckonbkuMmn KPA, akkpeamToBaHHbIMM BaHKoM Poccuu.

KpeauTHble CKOPUHIM — pe3y/bTaT aBTOMaTU3MPOBAHHOMN OLEHKM KPEAMTHOMO KauyecTBa SMUTEHTA,
NpeacTaBfieHHbIN B BUE MPENIOB KPEAUTHOMO KayecTBa.

MexayHapoaHble KpeauTHbIe PeUTUHIUN — PENTUHIM KPeAUTHOIO KayecTBa BbiMycka obnuraumin unm
3aEMLUMKA, SMUTEHTA, rapaHTa WK NOPYyYMTENs NO BbIMyCKy, NMPUCBOEHHBbIE OAHON MM HECKObKUMMU
KOMMaHWsIMM TPOVKU MEXAYHapOAHbIX penTuHroBbix areHTcTB (Fitch, Moody's, S&P).

O6Mraums C NpoCToi CTPYKTYPOU AEHEXXHbIX NMOTOKOB — 06/1MraLums, A1 KOTOPOi Ha MOMEHT
pasMeLLIeHNs U3BECTHBI BCe ByayLlye Bbinnathl (B TOM UMCIE, KYMNOHbI 1 aMOPTMU3aLIMOHHbIE BbINIAThI) A0
AaTbl Norawenns, nmbo aaTbl 6AMKANLIErO OMUMOHA.

OCHOBHOI PbIHOK — PbIHOK C HaMb0/MbLLIMM 06BEMOM TOProB U YPOBHEM aKTUBHOCTM ANSt AaHHON obnnraumu.
Ans obnuraumin 6e3 MexxayHapoAHbIX PENTUHIOB OCHOBHBLIM PbIHKOM MPUHUMAETCS! BUPXKEBON.

PbIHOYHbI@ faHHble — JaHHble (LieHbl, 06beMbI U T. A.) (PaKTUYECKM COBEPLUEHHBIX BUpXKEBbIX
1 BHEGUPXKEBBIX CAEMNOK, KOTUPOBKM, OUKCUHIZ,

CnpaBepnnBasi CTOMMOCTb — OXXnAaeMas LieHa, koTopas Morna 6bl 6bITb NoydeHa Npy COBEPLLEHMN
COENKN KYNIM-NPoAaXu no obnuraummn Ha AaTy OLEHKM B XOA€E COBEpPLUEHUS 0ObIYHON CAENKM MEXAY XOPOLLO
OCBE€AOM/IEHHbIMU N HE3aBUCUMbIMW APYT OT ApYyra Y4YaCTHUKaMU pbiHKa.

NHpaekcbl o6nuraunii MockoBckoii BUpK — MHAEKCHI Havbonee NMMKBUAHBIX KOPMOPATUBHBIX UK
MYHMLMMAsbHbIX 06NMraumin, AONYLEHHbIX K TopraMm Ha MockoBckol bupxe.3

! Ha MOMeHT cornacoBaHusi HACTOALLEI METOAMKM AaHHBIE MO BHEOMPXXEBLIM CAENKaM packpblBatoTCs Ha oduUManbHOM caiiTe
MockoBckoi Bupyu no agpecy https://www.moex.com/s1619

2 Cnncok UCMOMb3yeMbIX MCTOYHMKOB packpbiBaeTcst Ha https://nsddata.ru/ru/documents B pasaene «LleHoBoii LeHTp HPO»

3 Ha MOMeHT cornacoBaHWs HacTosiLLel METOANKN AaHHbIE MO MHAEKCAM pacKpbiBalOTCs Ha OdULIManbLHOM caiiTe MOCKOBCKOM Bupxiu no
agpecy https://www.moex.com/ru/indices

© HKO AO HPZ 2019 r. Bce npaBa 3alLMLLEHbI.
MeToauKa onpeaeneHns CToMMoCTM obnuraumin 6e3 MexxayHapoaHbIX PENTUHIOB


https://www.moex.com/s1619
https://nsddata.ru/ru/documents
https://www.moex.com/ru/indices

1. Obwme NnonoXxeHus

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Hacrosilias MeToaMKa yCTaHaBIMBaET Cnocob onpeaeneHnst CpaBeasIMBoi CTOMMOCTU o6mraumii
POCCUIACKMX SMUTEHTOB, HE MMEIOLLIMX MEXAYHAPOAHbIX KPEAUTHBIX PEATUHIOB. MeToAnKa MOXET
NPUMEHATLCA 19 ONPEAENEHNs LieHbl B LIENIAX NEPEOLIEHKN NOPTdENei YyUacTHUKOB PbIHKa U UX
K/TMEHTOB, (P1HAHCOBOWM OTYETHOCTM, OLIEHKM CTOMMOCTM 06eCcreyeHunst No caesikaM.

Hacrosiwas MeToavka npegHasHayeHa Ans OLeHKU 06auraumnii, HOMHMPOBAHHBIX M OCYLLECTBASIIOLLMX
BbINNATbl B py6isiX, UMEOLWMX MPOCTYIO CTPYKTYPY AEHEXHbIX MNOTOKOB.

MeToaMKa OCHOBaHa Ha MpUHLMNAX, U3N0XEHHbIX B MexayHapoAHOM cTaHaapTe (hUHaHCOBOM
otyeTHocT MCDO (IFRS) 13, 1 NCNonb3yeT TPEXYPOBHEBYIO MEPAPXMI0 METOAOB OLIEHKM
CrpaBeA/IMBON CTOMMOCTM B COOTBETCTBUE C YPOBHAMM UCXOAHBIX AaHHBIX. Mpy HanMumMm pbiHOYHbIX
[AHHbIX NpUOPUTET OTAAeTCa HabnoaaeMbiM 6UpPXXeBbIM LieHaM. B cnydae OTCYTCTBUS aKTUBHOIO pblHKa
1 JOCTOBEPHbIX CAENOK B TEYEHUE AHS, OLEHKa CTOMMOCTY obnuraumm Nnpon3soaMTCs Ha OCHOBE
MOAENM ANCKOHTUPOBAHUS AEHEXHBIX MNOTOKOB C YYETOM PbIHOYHON MH(OPMaLMKM MO BbIMYCKaM TOMO Xe
3MUTeHTA. MNpKn OTCYTCTBUM AaHHbLIX NO BbIMNYCKaM 3MUTEHTA, OLEHKa CTOMMOCTU NPOU3BOANTCS Ha
OCHOBE MOAEeNV UHAEKCHOrO AUCKOHTUPOBAaHUS AEHEXHBIX NMOTOKOB C UCMONb30BaHNEM UHAEKCOB
MockoBckoin bupxu.

PaccunTaHHasi B COOTBETCTBUM C HacTosiLeil MeToanKkon LeHa obnmraummn oTpaXkaeT crnpaBeaBYHo
CTOMMOCTb BbIMyCKa Ha AaTy OLEHKU. MIHTEpBan AONYCTUMbIX 3HAYEeHWUIA CpaBeaInBoi CTOMMOCTY
npu3BaH ¢ 95% BEPOATHOCTbIO OMPEAENUTb FPaHLbl IOCTOBEPHOCTM OLIEHKM CMPaBEA/IMBON CTOMMOCTM
— TO €CTb MHTEPBA LIEH, B KOTOPOM MOrNa 6bl 6bITh 3aK/oUeHa 06bIYHAsA CAENKA Ha AaTy OLEHKM.
OnpeneneHne CTOMMOCTM 0BNMUralmmn NpoM3BOAUTCS 6€3 yueTa BIMSHUSA Ha Hee 06beMa CoBepLLIAEMOi
KOHTPareHTaMu CAIENKM U MOXET NPUHUMATLCS KaK CTOMMOCTb CAENKM XapaKTEPHOro ANsl AaHHOM
obnurauum obbeMa. MeToANKA MOXET B HEAOCTATOYHON MEPE YUUTLIBAThL BONATUIILHOCTb LIEH
KOHKPETHOW 06/Mraumm OTHOCMTENBbHO BONMATUIbHOCTM 0BMraumii AaHHOTO SMUTEHTA /UK PbIHKA
o6nMraunii B LE€NOM Npu OTCYTCTBUM JOCTOBEPHbIX BUPXKEBbIX CAENOK M PbIHOYHOM MHGOPMaLMK No
OLIEHMBAEMOMY BhbIMYCKY.

TepMUHbI 1 ONpeaeneHns, He yCTaHOBIEHHbIE B MeToauKe, MPUMEHSIIOTCS B 3HAYEHUSX,
YCTaHOBMEHHbIX BHYTPeHHUMU AokyMeHTamn HKO AO HP/, ookyMeHTaMu, pernamMeHTUpYoWwmMmn
nopsAoK NpoBeAEHMs] TOProB M pacyeTa MHGOpMaLMOHHBIX NokasaTtenel B MAO MockoBckas bupika,
a TaKkXXe HOPMAaTMBHLIMU NPaBOBbIMM akTaMn baHka Poccum, 3akoHaMM U MHBIMW HOPMATUBHbBIMM
npaBoBbIMM akTaMu Poccuiickon defepaunu.

HaCTOFlLLl,aSI MeTO,EI,VIKa, a TakKXXe BCe U3MeHeHUA 1 A0ONOoJIHEHUA MeTOLl,VIKVI YTBEPXAAOTCA
MNpeacenatenem MNpasnerns HKO AO HP/L npu cornacoBaHuu ¢ OkcrnepTHbIM COBETOM M BCTYNAKOT B
cuny € aaTtbl, onpeaensieMon pelueHveM MNpeacepatenem Mpasnednst HKO AO HPA.

MHbopMaums 06 yTBEPXXAEHUM U BCTYMNEHUM B culy MeToAMKM, a TakKe U3MEHEHUIA U AOMNONHEHWIA
B Hee packpbiBaeTcs Ha canite HKO AO HP/[l He no3aHee, YeM 3a 2 Heaenu Ao AaTbl BCTYMNIEHUS
nX B CUIy.

2. MNopsinok onpeaeneHns CToMMocT obnuraumi

2.1

OnpeneneHve cnpaBeinBoi CTOMMOCTU P;(t) Ans i-oro Bbinycka obnurauuii Ha Bpems t,
a TaKKe MHTEpBasa [0MyCTUMbIX 3HAYeHWI cnpaBeanmMBon ctoumocTu [D;(t); U;(t)] OCHOBbIBAETCS
Ha NPYMEHEHWUM Kackaaa U3 TPEX METOAOB, B COOTBETCTBUM C YPOBHEM UCXOAHbBIX AAHHbIX:
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2.2

2.3

2.4

2.5

2.6

a) MEeTOoA PbIHOYHBIX LIEH;
b) MeToa AMCKOHTMPOBAHHOrO AEHEXHOro NOTOKaA;
C) MeToA MHAEKCHOIO AMCKOHTMPOBAHHOIO AEHEXHOro NoToKa.

lMepBbiil YpPOBEHb OLIEHKM UCTIONb3YET PbIHOYHbIN NOAX0M, BTOPOM U TPETUIA YPOBEHD UCMOSb3YIOT
JIOXOAHbIM NoaxoA. Beibop oAHOro 13 Tpex METOAOB pacyeTa CrpaBeIMBON LiEHbI OnpeaensieTcs
AOCTYMHOCTbIO U CTENEHbIO AOCTOBEPHOCTU PbIHOYHOW MHMOPMaUMK. Ha NnepBoM YpOBHE UCMONb3YETCS
MHbOpMaLMA NO BUPXKEBLIM CAENKaM MO AaHHOMY BbIMyCcKy 061Mraluii, Ha BTOPOM YpOBHE
MCMNOSb3YETCS pbiHOYHAsA MH(OPMaLMS No 06NMraLmsaM AaHHOMO SMUTEHTA U AaHHbIE MO MHAEKCaM
o6nuraunii MockoBCKOV BMpXK, Ha TPETLEM YPOBHE MCMOSb3YHOTCA AaHHbIE MO UHAEKCaM o6nuraumii
MoCKOBCKOM BUpXK, @ TakKe AaHHblE N0 061MraumsaM SMUTEHTOB C aHANIOrMYHbIM KPEAWUTHBIM
KauyeCTBOM.

MepBblli YPOBEHb OLEHKM — METOA PbIHOYHbIX LIEH — MPUMEHUM, €C/IM B TeYEeHUEe AHS Ha OCHOBHOM
PbIHKE 6bINIM COBEpLUEHbI OCTOBEPHbIE CAENKM C JaHHOM 06Mraumnei, no KOTOpbIM BO3MOXEH pacyeT
CrpaBeA/IMBOIN PbIHOYHOM LiEHBI. B 3TOM cydae cnpaBeanvBas CTOMMOCTb 06nuUrauum onpeaensieTcs
Kak MeauvaHa pacrnpeaeneHnst LeH A0CTOBEPHbIX CAEMOK.

BTOpOii YpOBEHb OLIEHKM — METOA AUCKOHTUPOBAHHOMO AEHEXHOMO NOTOKA — NPUMEHUM MpPU OTCYTCTBUM
AOCTOBEPHbIX CAENOK MO 06/IMraumy B Te4eHMe TOProBOro AHsl, HO HanMuMK PbIHOYHOW MHOpMaLMK No
BbINyCKaM 3MUTEHTA. [Ins1 BbiMYCKOB SMUTEHTa CTPOSITCS KpUBbIE Z-CNpesoB. 3aTeM CrpaBeAnvBas LeHa
obnvrauum onpeaensieTcs AMCKOHTUPOBaHMEM AEHEXHbIX MOTOKOB MO KPUBOM 6ECKYNOHHOM
AOX0AHOCTU MockoBCKOM Bupikin®.

TpeTuit ypoBEHb OLIEHKM — METOA MHAEKCHOrO AUCKOHTMPOBAHHOMO AEHEXHOr0 NOTOKAa — NMPUMEHSIETCS
MpY OTCYTCTBUM PbIHOYHOW MHOPMaLMK MO BbIMyCcKaM, TO €CTb KOra He NMPUMEHUMbI MEPBbIN U BTOPOM
YPOBHMU OLIEHKW. B TakoM cnyyae Anst onpeaeneHns AMHaMukK z-cnpeaa obnuralmm Ucnosb3yeTcs
MHGOPMaUKs Mo MHaekcam obnuraumin MockoBckol Bupxxu. CnpaBeanvBast LeHa TakxKe onpeaensieTcs
ANCKOHTMPOBAHUEM [IEHEXHbIX MOTOKOB MO KPUBOM 6ECKYMNOHHOW A0XOAHOCTM MOCKOBCKOW Brpxu.

YnpasnsowmMmMm napaMeTpaMn METOANKU ABASIOTCA (3HAYEHMS YNpaBnsioWwmMx napamMeTpoB
yCTaHaBnMBatloTcs MeToanyeckon paboyer rpynnoii u dukcupytotcs B Mpunoxennn 1 K HacTosLen
MeToauke):

a) KonuyectBo cAenok S — rpaHuua NPUMEHEHNS AONOMHUTENBHOW DUABbTPALIMK C UCTIOb30BaHNEM
NCTOPUYECKUX AAHHBIX A1 METOAA PbIHOYHBIX LIEH;

b) Mepunoa skcnMpaummn aaHHbIX NO NEPBOMY MeTOAY, T.€. MaKCMMaribHO BO3MOXHbIN Nepuoa, AaHHble
KOTOPOro MOXHO MCMOMb30BaTh ANst (pUAbTpaLUM C UCMOb30BAHMEM UCTOPUYECKUX AAHHbIX.

c) PexuMbl ToproB MoCKOBCKOWM BUpXK, AaHHbIE C KOTOPbIX UCMOMb3YIOTCS B METOAMKE;

d) MapameTpbl 3KCMOHEHUMANBHOIO CrNaXuBaHus B0 VM Bissuers

e) MannuHr CKOPUHIOBbIX LUKan U MHAEKCOB MOCKOBCKOM Brpxu.

3. MeTog pblHOYHbIX LieH

3.1

MeToa pbIHOYHBIX LieH NpeAHa3HadeH ans onpeaeneHuns cnpaBe,anBoﬁ ueHbl obnuraumm B Ccnyvae,
Koraa B Te4eHue AHs ¢ obnuraumei coBepLueHbl 1 nnm 6onee caenok, NPU3HAaHHbIX JOCTOBEPHbIMW.
Ecnu B TeueHre TOproeBoro AHA Ha OCHOBHOM WM MHOM aKTMBHOM U AOCTYMHOM Yy4YacCTHWKaM pblHKe
6binn 3ad)MKCVI|DOBaHbI OOCTOBEPHbIE CAENIKU, TO CNpaBEA/INBAA pPbIHOYHAA LEHa obnurauum

# Ha MOMEHT COrnacoBaHu1s HacToALLEN METOAMKM 3HaUYEHUs U MapaMeTpbl KpUBOM 6eckynoHHoI aoxoaHocTh (KB) Mockosckoi Bupxm
ny6aukytoTcs Ha https://www.moex.com/ru/marketdata/indices/state/g-curve/
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3.2

3.3

3.4

3.5
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3.7

pPaCCUMNTLIBAETCA KaK Me€AWaHa pacnpeaeneHnsa UeH Taknx CAenokK.

CnpaBeanvBasi CTOMMOCTb, pacCYMTaHHasi Mo METOAY PbIHOYHbLIX LIEH, COOTBETCTBYET OXWUAAEMON LieHe
Mo CAeNKe XapaKTePHOro Ans AaHHOM obnmraumMm obbemMa 1 He YUMTLIBAET BIUsiHUE 06beMa,
HaMpMMep, 3Ha4YMTENbHO MPEBbILLAIOLLENO CPEAHMIN JHEBHOW 06bEM TOProB.

Ha MOMEHT HanucaHUs METOAMKU OCHOBHbBIM PbIHKOM A1t 06/Mraumii 63 MeXayHapoAHbIX PEATUHIOB
ABNAETCA GUPXXEBON PbIHOK. NH(OpMaLms 0 hakTUUYECKMX CAENKAX OTHOCUTCS K NMEPBOMY YPOBHIO
UCXOAHBIX AAHHBbIX.

MeToa pbIHOYHBIX LiEH NPUMEHSIETCS Ana o6nuraumii, Ans KOTopbix coBepLueHo 50 1 6onee caenok u
KOTOpbl€ TOProBa/ICb MUHUMYM B TEUEHME 2 AHEN C Hayana BTOPUYHOrO 06palLieHus.

KonnyecTBo cAenok S - rpaHuua NpUMEHeHUst A0NOHUTENBHOM DMbTPALMK C UCMOSIb30BaHNEM
NCTOPUYECKMX AAHHBIX A1 METOAA PbIHOYHBIX LIEH - ONpeaensieT, A0CTaTOYHO /N CAENOK C
OLIEHMBAEMbIM BbIMYCKOM 06/Mraumii, YTobbl ONpeaensiTb AOCTOBEPHOCTb 3aK/TOUEHHbIX CAENTOK TOMBKO
Mo AaHHbIM AaTbl OLEHKW. B cnydae, eciv caenok S unm MeHblue Mbo 06beM CAENOK S, MNN MEHbLLE,
ans GunbTpauum AONOSTHUTENBHO UCMONb3YHTCA NCTOPUYECKME AaHHbIE (AaHHbIE NOCNeAHeN AaThl
OLIEHKM, Ha KOTOpY!o 6blNa paccumTaHa LieHa No MeToay PbIHOYHBIX LieH). Ecimn MeToanyeckon paboueit
rPYNMoW He CorfacoBaHO MHOE, MUHUMAJbHBIM KOIMYECTBOM MPUHUMAETCS S = 5, MUHUMasbHbIM
ob6vemoM S, = 500 000 pyb.

MycTb k — paccMaTpyBaeMoe KOMIMYECTBO KaneHaapHbIX aHen uctopun (k > 1), ucnonblyemoe ans
OLIEHKM NapaMeTpoOB MeToAa PbIHOYHBIX LieH, Heobxoammo, YTobel B nepuoga [T — k, T — 1] nonano
MUHWUMYM 50 cAenoK; u, — CNpaBeAnvBas pblIHOUHAs UeHa t-ro aHs (t € [T — k; T — 1),

V;; — 0bbeM -0l caenku (B WTyKax) t-ro AHs.

MyCTb CAENKU BHYTPU HA pacrnpeneneHbl Kak:
1 max(0, |p — u| — aln(V + 1)2
p~fplms®a V)= exp (— :
V2r¢?2 + 2aln(V + 1) 2¢2
LleHbl AHel pacnpeaeneHsb:

2
1 max(0, | — | — aVAEIn(ZV + 1)
pu~fu | upr, 6% a, XV, At) = (_ | pr ,

2162 + 2av/AtIn(TV + 1) P 2¢?
rae u — WToroeas LieHa Ha AaTy OUEHKM, up,, — UTOroBasi LieHa 3a NpeaplayLlyto AaTy OUeHKN, At —
KOSIMYECTBO KaneHAapHbIX AHEW C AaTbl OLEHKM Uprs 2V — CyMMapHbIii 06bEM 3a AeHb, a —
KOppeKkTMpoBKa Ha 06beM. ANFOpPUTM BbIYMCIEHUS KBAHTUEN ANt pacnpeaeneHunii ¢ NNoTHOCTbIO f
npuseaeH B MNpunoxxeHuu 3.
HCEBAOAMCHEDCI/IFI CAENOK BHYTPWU AHA — OTKJIOHEHME CAENOK OTHOCUTENbHO CnpaBe,anBOVI LUEeHbI 1,
Ha ATy OLEHKU:

@ - 2t wie max(0, [, — piel — aIn(Ve + 1)) 2

us — _ )

‘ %Zﬁl Wit

MNcesooaoucnepcus cOenKu:

Cizt = Wit@';zw
roe V;, — 06beM -0/ CAENKM t-T0 AHS; a@ — KOPPEKTUPOBKA Ha 06bEM, paccCUUTLIBAEMas ans
paccMaTpuBaeMoro AHs T; K, — KONIMYECTBO COBEPLUEHHbIX CAENOK BHYTPU t-r0 AHS; w;,- BEC i-OM1
COENKN OHS t, paccunTbiBaeMblin Mo dopmyne w;, = In(V;, + 1) . 3HAaYeHNE w;, pacCUUTLIBAETCS
AQHaNoOrM4yHO BENNYMHE 3aBUCMMOCTM KOPPEKTMPOBKM LieHbl OT 06beMa, HO B CUiy ApYroro CMbicna
JAHHOMO MoKasaTens Ucnosnb3yeTcs Apyroe obo3HaveHue.
MceBooamcnepcust cnpaBeasIMBoM LiEHBI:

gtz = max(0, |#t - /“lprev| - a\/E In(V; + 1)) 2:
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3.8

raoe V., — cyMMa 06beMOB CAENOK NS t-ro AHs, V, = Zfzfl Vie; prev — BIKanLWINMN NpeawecTByoLWmi
AHIO t AIeHb, B KOTOPbIN 6blna LUeHa 1-ro MeToaa; At — CPOK B KasfleHAAPHbIX AHAX MEXAY t U prev.

KoppekTupoBKa Ha 06bEM HaXoAUTCA MyTEM MUHMMM3ALMK® JTOrapuMUUECKON hyHKLMM
npaeaonogobus:

T-1 Kt T—1
InL = E E ln( ’2nwitgﬁ + 2aln(V;, + 1)) + E 1n< /anf + 2aVAtIn(V, + 1)),
t
t=T—k i=1 t=T—k+1

npuv aToMm a = 0.

3.9

3.10

3.11

3.12

3.13

OnpeaenuM 3HaveHne CNpaBeaIMBON PbIHOYHOM LIEHbI [ KaK Pe3yNbTaT MUHUMM3aUmMK® CredytoLero

BbIpa>KeHWS1 BHYTPU paccMaTpyBaeMoro aHs T:
Kt

Z 1n( [2rwir st + 20 In(Viy + 1)).

i=1
U, NPU3HAETCS UTOTOBLIM ANS AHS T B TOM C/ly4ae, Koraa BCce paccMaTpuBaeMble CAE/KU B JAHHBbIN
[AeHb 6bINn NPU3HaHbI 4OCTOBEPHBLIMU. B NPOTUMBHOM Cilydae npomn3soanTcs GuibTpaums: Ha Kaxaom ee
LIare HeOCTOBEPHBIE CIENKN OTOPAChIBAOTCS, 3HAUEHWE CNPaBeA/IMBON PbIHOYHOMN LIEHBI
nepecunTbiBaeTcs. Mpouecc punbTpaummn NpekpallaeTcs, eciv 3HaYEHNE CNpaBeasIMBON pbIHOUHOM
LieHbl Ha TeKyLleM ware gpunbTpauumn coBnagaeT co 3HaYeHMeM, pacCUMTaHHbIM Ha NpeablayLeM Lare,
N eCNN KONMMYECTBO pacCMaTpMBaEMbIX CAEMOK HE YMEHbLUMNOCL. B ToM cny4yae, ecnu Bce caenku buinm
MpU3HaHbl HEIOCTOBEPHbIMM, METOA PbIHOYHbLIX LIEH HE MPUMEHSIETCS U AaHHbIN BbIMYCK OLIEHMBAETCS B
COOTBETCTBMM C METOAOM AMCKOHTUPOBAHHOIO AEHEXHOr0 NOTOKa MW METOAOM MHAEKCHOMOo
ONCKOHTUPOBAHHOIO AEHEXHOro NoToKa, onncaHHbIMK B [Naee 4 u [Naee 5 COOTBETCTBEHHO.

Caenka Npu3HaeTcs JOCTOBEPHOM, €C/ LieHa CAENKU He BbIXOAUT 3a Npeaensl kopuaopa dunbTpaumu:
pir € [Q1(f(P | ur, C;zm a, VT)F Q99(f(P| Ur, cﬁ'r’ a, VT))]r

rae f(p) — NAOTHOCTb pacnpeaeieHns CnpaBea/IMBOil PbIHOUHON LEHbI [,; Q1 1 Qo — 1% 1 99%

KBaHTWAW pacnpeaeneHns C NIoTHOCTBIO f COOTBETCTBEHHO.

Ecnn 06mee KONMYeCTBO CAENTOK UJTU KOJTMYECTBO CAENOK, OCTaBLUMXCA B pE3ynbTaTe NpeabliayLlero
wara CbVIJ'IpraLI,MVI, B paCCManMBaEMbIr/’I AeHb MeHbLue S, TO ANng yCTaHOBJIEHNA AOCTOBEPHOCTU CAENKU
KpoMe OMNMMCaHHOro B NyHKTe 3.10 ycnosus ,Cl,06aB}'|ﬂeTCF| Tpe6OBaHV|e OTHOCUTENIbHO CI'IpaBeﬂJ'IVIBOl‘/JI
prHOl-IHOl\/II LeHbl npeablaywero paccMaTpmuBaeMoro aHsA.

bir € [Ql (f(P |”prev: C;ZLTv a, VT)): Q99 (f(P |:uprevr C;ZLT: a, VT))]
CpeﬂVI CAeNnokK, NpuU3HaHHbIX HEAOCTOBEPHbLIMU, Bb|6V|paeTCF| cAenka c HanbonbLwnM paCCTOAAHNEM LIEHDI
A0 UHTEPBAJIOB, YKa3aHHbIX B M. 3.10 n nn. 3.11. 3aTtem MLIETCA HOBOE 3Ha4yeHne CI'IpaBeﬂJ'IMBOl\;I LieHbl
Uy BE3 YUeTa 3TON CAEKU, OCTaBILMECS CAENKU MPOBEPSAIOTCA Ha AOCTOBEPHOCTb. lNpoLecc
NOBTOPAETCA A0 NpU3HaHUA BCEX OCTaBLLUMNXCA CAENOK AOCTOBEPHbLIMU, nmbo NpuU3HaHUA BCEX CAENOK
HEeAO0CTOBEPHbLIMU.

MTorosas LeHa Ha AaTy OUEHKK T onpeaenaeTcsa Kak.
P, (T) = Qsp (f(p | ur, C[,ZLT' a, VT))'

> Mpoueaypa pobacTHOM MUHMMU3ALIMM NPEACTaBASET COBO0I UTEPALIMOHHBIN anropUTM LieH3ypUPOBaHMs AaHHbIX. Ha KaXaoM ware ans
BCEX CLEJNIOK OLEHMBAETCS BENMYMHA COOTBETCTBYIOLUMX UNeHOB (DyHKUMM npaBaonopobusi. CAenku, Anst KOTOpbIX BEMMYMHA OLUMGKM
npeBbllWaeT 2.795*curmMa (rae curMa - CTaH4apTHOE OTKIIOHEHWE OLUMGKM MOAENM) UCKIIOYAOTCS M3 PACCMOTPEHWS Ha CIeAyIOLLEeM Luare.
AnroputMm LieH3yp1poBaHuWs OCTaHaB/IMBAETCSl, €CNIM Ha OYepeiHOM Liare He NMpoUCXOAUT OTCenBaHUS HabnoaeHuin
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3.14 Kopwaop AOCTOBEPHOCTU LIEHbI ONPEAENseTC KakK:
[D,(T); U(T)] = [Qz.s (f(p | ur, Cﬁr' a, VT)) ; Qo7s (f(p | ur, Cﬁr' a, VT))]'

4. Metoq ONCKOHTUPOBAHHOIO AEHEXHOIO NMOTOKA

4.1 MeToa NpUMeHsIETCS ANst OnpeaeneHns LeHbl 06mraumny B Cilydae, Koraa Ha AaTy OLEHKM OTCyTCTBYHOT
CAENKN UMW NapaMeTpbl MMEIOLLIMXCSA CAENOK He MO3BONSAIOT NPU3HaTb UX AOCTOBEPHBLIMM, HO €CTb
PbIHOYHBIE MO BbIMYCKaM AaHHOTO 3MUTEHTA.

4.2 [Ins Kaxaon oueHVBaeMoi byMaru onpeaensieTcs ypoBeHb KpeanTHOro KayecTBa SMUTEHTA C
COOTBETCTBYIOLMM MPUOPUTETOM: KPEAWUTHbIE PEUTUHIU POCCUMNCKUX PEUTUHIOBbLIX areHTCTB, KpeAUTHbIE
CKOPUHIL.

4.3 CnipaBeaiMBas LieHa 06nmMraumMm paccHMTbIBAaeTCs AUCKOHTUPOBAHUEM AEHEXHbBIX NMOTOKOB MO KPUBOM
6eCKyNOHHOM AOXOAHOCTM MOCKOBCKOM BUPXM C UCNOMNb30BaHNEM HabtoAaeMoro z-cnpeaa.
[ns oueHkn HabnogaemMoro z-crpefa UCNoNb3yeTcs KpUBasi SMUTEHTA, MOCTPOEHHAs Mo METOAY
HenbcoHa-Cnrens-CBeHcoHa.

4.4 Ha kaxablii AeHb BLIYUCIAIOTCA MEAVAHHBIE CNpeabl K MHAEKCAM obnuraumin MockoBCKon Bupxu B
COOTBETCTBYIOLLEN PENTUHIOBOI/CKOPUHIOBOM rpynne (ManmnuHr OCYLLECTBNSIETCS B COOTBETCTBUM C
MpunoxeHnem 1). Ha kaxxablii AeHb OBHOB/ISIOTCA UCTOPUYECKUE MeaMaHHbIE Cripeabl C UCMOJIb30BaHNEM
3KCMOHEHLIMANIBHOMO CraXWBaHUS C MAapaMeTPoM 6,,,,. [1p1 3TOM cnpefn pelTUHIOBOW/CKOPUHIOBOA
rpynnbl K MHAEKCY HE MOXET BbITb MEHbILLIE, YEM CNpes Ny4Llelt CKOPUHIOBOM Ipynmbl K TOMY XKe UHAEKCY.
Ecnn B CKOPUHIOBOM rpynmne He UMeEeTca HaboAeHWI Ha AaTy, TO NPOU3BOANUTCA MHTEPMNONALUS
(3KCTpanonsaums Anst KpaeBbiX CllyYaeB) MexXay 3HAUEHUSAMU AJ1s COCEAHUX PENTUHIOBbIX/CKOPUHIOBbIX
rpynn. B cnyyae Hannums HECKOSIbKMX PENTUHIOB/CKOPUHIOB 3MUTEHTA UTOrOBbIE MEAMAHHBIE Crpeabl
onpesenstoTcs Kak ycpeAHEeHHbIE MeANaHHbIE Crpeabl PENTUHIOBbLIX/CKOPUHIOBLIX Py
COOTBETCTBYIOLMX UMEIOLLMMCS PEUTUHIAM/CKOPUHIaM 3MUTEHTA.

4.5 Ecnv Anst SMUTEHTaA B NPOLLIOM Habnioaanmnch OLEHKM MO METOAY PbIHOYHbIX LIEH, KOTUPOBKK UK
CbVIKCVIHFVI, TO ANngd AAHHOIo SMUTEHTA PaCCYUTbIBAETCA VICTOpVIl-IeCKVIl\/JI cnpen KpMBOVI SMUTEHTA K
nHaexkcam obnuraumii MockoBcko Bupxu (B cooTBeTcTBMM C MpunoxeHnem 1) cOOTBETCTBYHOLLEN
PEWTUHIOBOW/CKOPUHIOBOM IpynMbl MyTEM 3KCMOHEHLMANIBbHOMO CraXXMBaHUS Hab/IoAaBILUMXCS CPeoB C
NapaMeTpoM 8;sq,er- B CyHae CMEHbI PEUTUHIA/CKOPUHIa U OTCYTCTBUS HAabMIOAEHMI MO SMUTEHTY B
TeUYeHMe MecsiLia UCTOPUYECKME Crpeabl KOPPEKTUPYIOTCA HA pasHULLY MeXy MeauaHHbIMK CrpeaaMn 13
nn 4.4 pefTUHrOBbIX/CKOPUHIOBBIX MPYNM, MEXAY KOTOPbIMU NepeLlen SMUTEHT. B cryyae Hannuus
HECKOJTbKUX PENTUHIOB/CKOPUHIOB SMUTEHTA UTOrOBbIE MCTOPUYECKME Crpeabl ONPeaensitoTcs Kak crnpeabl
K PEATUHIOBOW/CKOPUHIOBOW Ipynmne U3 COOTBETCTBYIOLLMX UMEIOLLMMCS PENTUHIaM/CKOPUHIaM 3MUTEHTA,
KOTOpas /aBana MeHbILYI0 OLIMEKY OTHOCMTENbHO HAbMOAABLIMXCA UCTOPUYECKUX AaHHbIX.

4.6 [Insa KaXxgoro aMUTEHTa CTPOUTCA KpuBas z-cnpeaoB HenbcoHa-Curens-CBeHCOHa Ha aaTty t:

1 A
ZéVSS(T) =l +s;- f(l — exp (—i)) + ¢ (?t (1 — exp <_/1£t)) — exp <_/%>) + he
.A—t+nt-<1—ex (— : )—ex (_ - ))
T p At+nt P At"‘nt '

rae T — CPoK [10 noraweHns unu 6amkaniiero onumoHa (B rogax)é. Habop napameTtpos
{l;, St, Cey A, Py, 1} CTPOUTCS C MOMOLLBIO anropuTMa dunbTpa KanmaHna, onncaHHoro B MpunoxxexHun 4
MeToamkun onpeaeneHns CToMMOCTH pybneBbix 0bnmnraumin ¢ y4eTOM AOMOSIHEHUIA, BHECEHHBIX B

6 PacueT T NPOM3BOANTCS B COOTBETCTBUN C KOHBEHLIMSIMU, NPUHSITBIMU NSt BaIOTbI, B KOTOPOI HOMUHWMPOBaHa OLieHWBaeMast O6auraLms.
https://en.wikipedia.org/wiki/Day count convention
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MeToauke onpeaeneHns ctoumoctu obnuraumii NMpaeuTtensctea P®. C TeM paznuunemM, 4to
BHYTPEHHMM COCTOSIHUEM KPWBOW SIBNSIETCSA HE BEKTOP AMCKOHT-(PaKTOPOB Ha CETKE CPOYHOCTEN, a
napameTpbl Mogenu. PopMybl, ONUChIBAtOLLME AMHAMUKY NapaMeTPoB M UX KOBapuaLumil BO BpEMEHU
npvBeaeHsl B Mpunoxennn 2. B kayectse HabntoaeHnin ans 06HOBNEHWSI COCTOSIHUSI KPUBOM
MCMOMb3YKTCSA AaHHbIE MO BbIMyCKaM 3MUTEHTA M Z-Cripefibl MHAEKCOB MOCKOBCKON Bupxu (B
COOTBeTCTBUM C [punoxeHveM 1) Nnoc cnpeabl, paccyutaHHble no nn. 4.4, nn. 4.5, npuoputet
oTAaeTcsa cnpefam u3 nn. 4.5 B cyyae Hannumst UICTOPUYECKUX HAabMIOAEHUI NO SIMUTEHTY.

4.7 VTOroBbIN z-cnpeg onpesensieTcst CneayowmmM obpasom.

4.5.1 Ecnu B TeyeHune nocneanux 14 aHein no obnuraumm 6binn LeHbl 1-ro MeToaa, TO z-Crpea Ha
AaTy OLEHKW:
zp = 27 + (25 — 27%),
rae k — KonMyecTBO KaneHAapHbIX AHEN MexXay AaTOoN OLEHKU U 6avKaiwmnM K AaTe OUEHKM
[IHeM, B KOTOpbIi 6blna LeHa 1-ro meToaa;
z3_, — Z-Cnpea 1-ro meToaa B 6nvdkallumin K AaTe OLEHKM AeHb, koraa 6bina LeHa 1-ro Metoaa;
4.5.2 Ecnu B TeyeHue nocneaHuit 14 aHe no obnuraumm He 66110 LeH 1-ro MeToAa, To z-crnpea Ha
0aTy OUEHKM:
min(max(k — 14,0),16) .. max(min(30 — k, 16),0)
- 16 T 16 g

1 NSS _ _NSS
Zr r-r T (21> —zr2} )

4.8 ,U,J'IFI onpeaeneHnsa rpaHny, A40CTOBEPHOCTU z-Cnpeaa CTPOoATCA KpUBbIE NO LIEHAM BerHEVI 7] HI/I)KHeI‘/JI
rpaHnL AOCTOBEPHOCTU 1-ro MEeTOoAag, high n low LIEHaM7. Takum o6pa30M rpaHuubl z-cnpeaa:
Z;pper(l_) — Z?SS,upper (T), Z%Ower(‘f) — Z7IYSS,lower(T).

4.9 LleHa O6l'|V|raLl,V||/1 no MeToay ANCKOHTUMPOBAHHOIO AEHEXHOIO NMNOTOKAa paCCYUTbIBAETCA KaK:
PA(T | 2r) = ) CRexp(—(r(z) +2zp) 1) — Al

L
rae CF; — i-blil AEHEXHbIN NOTOK Mo obnuraumm, r(t;) — CTaBka ANCKOHTMPOBAHMWS Ha BPEMS T; B rogax Ao
BbINAaTbl AEHEXHOrO NOTOKA, paccyMTaHHas Mo KpMBOW 6eCKYMOHHOM A0XOAHOCTU MocKoBCKOM Bupxun, Al
— HaKOMMEHHbIN KyMOHHbIM A0X0A Mo obnuraumm.

4,10  Kopvaop AOCTOBEPHOCTY LiEHbI ONPeaeNseTcs Yepes LeHbl, NofyYeHHbIe U3 COOTBETCTBYIOLIMX Z-
cnpenos (z,PPe", ziower):
[D,(T); U,(T)] = [P2 (T | Z;fpper)’ Py(T | Z%ower)].

5. MeToa MHOEKCHOrO AMCKOHTMPOBAHHOMO AEHEXHOro NoToKa

5.1 MeToa MHAEKCHOrO ANCKOHTUPOBAHHOIO AEHEXHOMO NMOTOKa NMPUMEHSIETCS AJ1sS ONpeaeneHns LeHbI
obnurauum B ciiyuae, Koraa HEBO3MOXHO OMNpeaeNnieHUe LieHb! N0 METOAY PbIHOYHBIX LIEH
nnn MeToagy AMCKOHTUPOBAHHOIO AEHEXHOIO NMOTOKa. B MeToAe UCNOoNb3YHTCA BCE AaHHbIE 2-ro MEeTOoAa
1 MHAEKCHl 06nmraumii MocKoBCKOM Bupxu.

5.2 Ha paty T, koraa He HabniogaeTcs AOCTaTOYHO PbIHOYHBIX AAHHbIX (B COOTBETCTBUM C KPUTEPUSIMN,
yCTaHOBNEHHbIMM B ['NaBe 4) no oueHnBaeMol 6ymare u bymaram amuTeHTa, 6epeTcs CoCTosHME
KPUBOMN Ha AaTy t,s, KOrAa 6bifia NOCTPOEHa KpMBasi B paMKax MeToAa AMCKOHTMPOBAHHOIO AEHEXHOro
MOTOKa, 1 0BHOBNSETCS MO HabMAEHNAM z-CNPeaoB MHAEKCOB 0bauraumini MockoBckoi Bupxu (B
COOTBETCTBMM C [MpunoxeHvem 1) c gobasneHnemM cnpegos, pacCHMTaHHbIX B COOTBETCTBUK C Nn. 4.4,

7 Cnvcok UCMOMb3yeMbIX MCTOYHMKOB packpbiBaeTcst Ha https://nsddata.ru/ru/documents B pasaene «LleHoBoii LeHTp HPO»
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nn. 4.5. Npy 3TOM NpUOPUTET OTAAETCA cripegam 13 nn. 4.5 B criydae Hanmums NCTopnyecknx
HabntoaeHnin No aMUTeHTY. COCTOSIHME Z-KpMBOW OBHOBNISIETCS C UCMOMb30BaHMEM ¢unbTpa KanMaHa
QHAJIOrMYHO OB6HOBIEHUIO Z-KPUBOWN BO 2-M METO/E C TOW pa3HMLIEN, YTO BMECTO Z-CNPEAOB KOTUPOBOK
NCNONb3YIOTCA 3HaYeHNs z-CnpeaoB MHAEKCOB.

5.3 MToroBbli z-Cnpea v rpaHnubl 4OCTOBEPHOCTU ONMpeAenAaeTcd aHaliormyHo MeToay AMCKOHTUPOBAHHOIO
AEHEXXHOro NOoToKa.

5.4 BepxHSS U HMXHAS rpaHuLbl z-CripeioB MHAEKCOB onpeaensoTcs Kak KBaHTUM 97.5% un 2.5%
HOPManbHOIO pacnpeaesnieHns C ¢ PaBHOW UCTOPUYECKON MECAYHOMN BOMATUBHOCTM UHAeKca®,

5.5 LleHa 06HV|raUMVI no MetToay MHAEKCHOIO ANCKOHTUPOBAHHOIO AEHEXXHOIO NOTOKA PaCCHUTLIBAETCA KaK:
Py(T' | 27) = ) CRexp(—(r(z) +zp) 7)) — AL,
i

rae CF; — i-blii AEHEXHbIV NOTOK No obnuraumm, r(t;) — CTaBka AMCKOHTUPOBAHMS Ha BPeMS T;

B roAax Ao BbINIaThl AEHEXHOrO NOTOKA, pacCcuMTaHHas Mo KPMBOM AOXOAHOCTU obnuraumii PO,
AI — HaKOMJIEHHbIN KYMOHHbIN 10X0A No obiuraumu.

5.6 KOPVID.OD AOCTOBEPHOCTU LIEHbI ONPEAENAETCA YEPES LIEHDI, MOJTYyHYEHHbIE N3 COOTBETCTBYIOLLUX Z-
cripeaos (Zupper’ Zlower):
[D3(T), Us(T)] = [p3 (T | z#pper),p3 (T | ZzTower)]_

[NpunoxeHue 1
3HayeHus ynpasnaoLWmMX napaMeTpos MeToanku

a) KonnuecTso caenok S — rpaHvua NpMMeHeHUst A0NONHUTENBHOW GUIbTPALIMKM C UCMOSIb30BAHNUEM
NCTOPUYECKMX AaHHbIX And METOAA PbIHOYHbIX LIEH. Ecnn nHoe He cornacoBaHo MeTO.ClVI‘-IeCKOﬁ
paboueit rpynnoi, S = 5.

b) 06beM caenok S, — rpaHnLa NPMMEHEHWS AOMOSTHUTENIbHON UIbTPaUMK C UCMONb30BaHNEM
NCTOPUYECKMX AaHHbIX And METOAA PbIHOYHbIX LIEH. Ecnn nHoe He cornacoBaHo MeTO.ClVI‘-IeCKOﬁ
pabouyeit rpynnoi, S,=500 000 py6.

C) Mepuoa sKCNMpaummn AaHHbIX Mo NepBOMY METOAY, T.€. MaKCMMasibHO BO3MOXHbIN nepuog,
[aHHbIE KOTOPOro MOXHO MCMOSb30BaTh ANs (pUNbTpaLUun C UCMONb30BAaHNEM UCTOPUYECKMX
[LaHHbIX.

Ecnun nHoe He cornacosaHo MeToanyeckol pabouyeit rpynnoi — 14 kaneHaapHbIX AHEN.
d) PexxumMbl TOproB MoCcKOBCKOM BUpyku, AaHHbIE C KOTOPbLIX UCMONb3YOTCA B MeToamke. Ecnn nHoe

He cornacoBaHo MeToamyeckoi paboyeit rpynmnoi, OCHOBHOM PEXUM U PEXUM NEPErOBOPHbIX
caenok (PIC);

e) gmed = 091 gissuer =0.9.

f) MannuHr CKOPUHIOBbIX LUKa U MHAEKCOB MOCKOBCKOWM BUpXK B COOTBETCTBUM A1 Pas3MUHbIX
NnpoBaaepoB AaHHbIX.

NHTepdakc:
lpeiin sMUTEHTA Oropauns obnuraummn

0-1 rop, 1-3 roga 6onee 3 net

_ RUCBITR1Y RUCBITRBBB3Y  RUCBITRBBB5Y

8 BonaTUnbHOCTb BbIUNCASIETCS MO (hOpPMYE OLIEHKN CKOPPEKTUPOBAHHOTO CTaHAAPTHOrO OTKIIOHEHMS BLIGOPKHN (CM.
https://en.wikipedia.org/wiki/Standard_deviation# Corrected_sample_standard_deviation).
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Fpeiin aMUTEHTA
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MpunoxeHue 2

KpuBasi aMUTEHTa CTpoUTCS cornacHo Moaenn HenbcoHa-Curens-CBeHCOHa, B MOMEHT BpPEMEHMU t z-Cnpes

Aropauusa o6bnmrauum
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RUCBITRBB3Y
RUCBITRBB3Y
RUCBITRBB3Y
RUCBITRBB3Y
RUCBITRBB3Y
RUCBITRBB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y
RUCBITRB3Y

6onee 3 ner

RUCBITRBBB5Y

RUCBITRBB5Y

RUCBITRBB5Y

RUCBITRBB5Y

RUCBITRBB5Y

RUCBITRBB5Y

RUCBITRBB5Y
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)
MAX(RUCBITRBB5Y, RUCBITRB3Y)

Ha CPOYHOCTb T MOXET 6bITb MOMYYeEH MO creaytoen dopmyne:

zt(‘r)=lt+st-%-(1—exp(—i))+q-(

(lt+m (1 ( T
2T (1 —exp (=
T P A+ 1

Ae

A T

MaTpuua KoBapvauuu BuIrNSanT creaytowmm o6pasomM:

Covyss(t) = (

Mpu Wware BpeMeHu § 3N1EMEHTbI HA MMTaBHOW AMAroHanM nepeonpeaensoTcs cneayowmm o6pasom:

cov(ly, 1)

cov(ne, M)

(ool -)-enl-2)
)-eol-z55)

BekTop napamMeTpoB KpyBOI OBHOBNSIOTCS B KaXKAbli MOMEHT BPEMEHW t, KOT/ja UMelTcs HabIlo/ieHus, B
pe3ynbTaTte npuMeHeHus GunbTpa Kanmaxa.

covqt,nt))

cov(ne,ne)

cov(leys, lers) = cov(le, 1) + 6« Zeoy,

cov(Sers, Strs) = COV(St, S¢) + 6+ Zeoy,

cov(Cers, Crrs) = cOV(Cy, Cp) + 6+ Zeoy,
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cov(heys Ners) = cov(hy, he) + 6 - Zeoy,
FA€ Zcoy = max(|z,(8)], |z (A1, 1z (D),
cov(Aeys) Aers) = cov(Ae, A) + 8 - AZ,
cov(Ners:Mers) = COV@e 1) + 6 - 1z
MapaMeTpbl COCTOSIHWS MPY LAre BPEMEHW HE MEHSIOTCSA.

OTKNOHeHMe nony4yeHHoro z-cnpeaa Ha CpOYHOCTb T OT OXXMAAeMOro B MOMEHT BpeMeHU t paCCHUTbIBAETCS
COrnacHoO BbIpaXX€HUIO:

6z, (1) = z["°N(T) — 2,(v),

roe zmerket(r) — z-cnpea, pacCuMTaHHbIN Mo 6yMaraM COOTBETCTBYIOLLErO SMUTEHTA.

MpunoxeHune 3

Ansa pacnpeneneHus ¢ dyHKUUEN NIOTHOCTH

1 max(0, |p — u| — aIn(V + 1))?
f(p | #, Cz' a, V) = eXp (_ 2 4
V2m¢? + 2aln(V + 1) 2
KBaHTU/b YPOBHS q PACCUUTLIBAETCA CNEAYIOLLUM 0B6pasoM:
1. Myctb C = /2n¢? + 2aln(V + 1);

__{ 9.9>05 |
2. Tyere g = {1 - 4,9 <05
cq q. < 2aln(V+1) ~
3. CI= { 20T« , TAe erfinv — inverse error function, z = £42400+D,
V2¢2erfinv(z) + aln(V + 1), unage Vame

4. KBaHTWUNb YPOBHA § paBeH
_(u+Cl,g>05
Qq = {y —ClLg=05
B cnyyae ucnonb3oBaHus pacnpeaeneHns ¢ naoTHOCTbIO

1 maX(O, |u — ,Ltpr| —avAtInQV + 1))2
exp| — )
J21¢Z + 2av/AtIn(TV + 1) 2¢2

BbluncneHne KBaHTUNS NPOM3BOAMTCS aHANOMMYHO C 3aMeHol In(V + 1) Ha AtIn(V + 1).

ful ppr, 6% a, XV, At) =
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