HALMOHATBHBIA
PACYETHbIA _ Mpunoxexue 2 K
OEMO3UTAPUI

npukasy HKO AO HPA

oT «12» mapta 2024 r.N¢ HP/-M1-2024-81

«COIMNMACOBAHO>»
SKCnepTHbIM COBETOM
LlenoBoro ueHtpa HKO AO HP

(npotokon N2 44 ot «1» mapTta 2024 r.)

MeToAMKa
onpeaesieHMsa CTOMMOCTH
pyb6nesbix o6auraunmn



TepMUHbI U onpeaeneHus

AKTUBHbINA PbIHOK — PbIHOK, Ha KOTOPOM CAESIKU C AaHHON 0bnnraumein 3akto4atoTcs C JOCTaTOYHOM
YacToTOM M B OCTAaTOYHOM 06beMe, YTOBbI 0becrneunTb MHGOPMALIMIO O LiEHAX Ha pPerynsipHoi OCHOBE.
B MeTtoavke nog nokasaTteneM aKTMBHOCTM PbiHKA MOHMMAETCS Ha/lMune AOCTOBEPHBIX CAENTOK

B TEYEHWE NOCNeAHEro TOProBOro [HS, a TakXKe Hannune pblHOUYHOWM MHOPMaLMK B COOTBETCTBMU CO
3HAYEHUSIMM YNpaBAsOWMX NapaMeTpoB MeToanKK No 06beMY M CPOKY COBEpPLUEHMS OnepaLmii.

BupkeBble caenkun — CAEKN, 3aK/I0YEHHbIE Ha MOCKOBCKOM Bupxe.

BHe6uprxeBble cAeNKMN — CAENKN, 3aK/TIOYEHHBIE BHE LIEHTPaniM30BaHHbIX TOProBbiX MoLWazaok,
nHMOpMaLMa No KOTOPbIM packpbiBaeTcs Ha MOCKOBCKYO BMpXXy B COOTBETCTBUM C YKa3aHMeM baHka
Poccum ot 26.09.2022 N26264-Y "O TpeboBaHMaX K OCYLLECTBAEHMIO NPOdECCMOHabHLIMU YYaCTHUKAMM
PbiHKA LEHHbIX ByMar 6poKepCcKoK, AMNIEPCKON AEATENbHOCTU, AEATENILHOCTU MO YNPABIEHUIO LEHHBIMU
6ymaramu u gesitenibHOCTM (MPOBEAEHMIO ONepaumii) YNpaBnsiowmMx KOMMNaHUn MHBECTULIMOHHbIX
CbOHLI,OB, naeBblX MHBECTULIMOHHbBIX CbOHLI,OB N HErocyaapCTBE€HHbIX MEHCNOHHbIX CbOHLI,OB B 4acCtu
npeaocTaBneEHNA Ha 6V|p>|<y VIHCbOpMaLl,I/IVI 0 3aK/TIOYEHHbIX UMW HE Ha OpraHM30BaHHbIX TOPrax AoroBopax
Kynan-npoaaxiv LeHHbIX 6yMar, a Takke npaBunax, CocTaBe, NopaAKe U CpoKax ee packpbitua 6upxxein"?!,

[locToBepHble cAesIKN — CAENIKN, YAOBNETBOPSIOLINE KPUTEPUIO AOCTOBEPHOCTKN, ONMCAHHOMY B r/aBe
3 Metoanku.

MexayHapoaHble KpeauTHble peuTUHIU (MeXAyHapoaHble PedTUHIN) — PeNTUHIU KpeauTHOro
KayecTBa Bblinycka 06nmMraumin nn 3aeMmlliMka, SMUTEHTA, FrapaHTa UM Nopy4nTens no BbiNycky,
MPUCBOEHHBIE OAHOW MM HECKONBKUMU KOMMaHUAMM TPOMKN MEXAYHAaPOAHbIX PENTUHIOBbIX areHTCTB
(Fitch, Moody'’s, S&P).

KpeauTHble peUTUHIM POCCUIACKNX PEUTUHIOBbIX areHTCTB (HauMOHaJibHble PeidTUHIn) —
PEVTUHIM KPeAMTHOMO KayecCTBa BbiMycka 06Mraumnii Unn 3aeMLUmKa, SMUTEHTA, rapaHTa uim
MOPYyYMTENS MO BbIMYCKY, MPUCBOEHHBIE OAHWUM UM HECKONBKUMU KPEAUTHLIMUA PENTUHIOBBLIMM
areHTctBamu (KPA), akkpeaMToBaHHbIMM BaHkoM Poccun.

MeToaunka — HacToswas MeToavka onpeaeneHust CTOMMOCTU pybneBbIX 0bnmnraumii.
MockoBckasa bupxka — Ny6nnyHoe akumoHepHoe obuiectBo «MockoBckas bupxa MMBB-PTC».

06aMraumsa c NpoCcToi CTPYKTYPOid AeHEXXHbIX NOTOKOB — 06Mraums, ans KOTopoi Ha MOMEHT
pa3MeLLEeHNs M3BECTHbI BCe byaywime BbinnaThl (B TOM YMC/E KYMNOHbI M aMOPTU3aLMOHHbIE BbINaThl) A0
JaTbl NoraweHus, Nbo AaTbl 6nMKaNLLIEro OMNLMOHA.

! Ha MOMEHT cornacoBaHvsi MeToaMky iaHHbIe MO BHEGMPIXKEBLIM CAENKAM PacKpbIBAKOTCA Ha obMUMANEHOM caliTe MOCKOBCKOM
Bupxw no agpecy https://www.moex.com/s1619.

© HKO AO HP[1 2024 r. Bce npaBa 3aLlyLLeHbl.
MeToaunka onpeaeneHns CToMMoCTV pybneBbIX obnuraumii 2


https://www.moex.com/s1619

PbIHOUYHbIE faHHble — 1aHHble (LieHbl, 06bEMbI U T.A.) (PAKTUUECKU COBEPLLIEHHBIX BUPXKEBBIX
1 BHEOUPIXKEBBIX CAENOK, KOTUPOBKM, (DUKCUHINZ,

CnpaBennuBasi CTOMMOCTb — OXWaeMas LieHa, KoTopasi Mor/ia 6bl 6bITb MOMyYeHa Npy COBEPLLIEHUN
COENKW KYNn-Npoaaxu no obnuraumm Ha AaTy OLEHKM B XOJ€ COBEPLIEHUS OBLIYHOM CAENKN MEXY
XOPOLIO OCBEAOMJIEHHBIMUA U HE3ABUCUMBIMI APYr OT Apyra y4acTHUKaMM pbiHKa.

MHaekcbl 06nuraumii MockoBcKoii BUPK — MHAEKCHI Hanbonee IMKBUAHBIX rOCYAapPCTBEHHBbIX,
KOPMOpaTMBHBIX UM MyHULIMMAbHbIX 06/IMraumii, AOMNYLLEHHbIX K TOpramM Ha MockoBckol Bupxe.3

2 CnMcoK MCronb3yeMbIX UCTOYHUKOB packpbIBaeTcs Ha https://nsddata.ru/ru/documents B pasaene «LieHoBoit ueHTp HPO».

3 Ha MOMeHT cornacoBaHust METOAMKM AaHHbIE MO MHAEKCAM PacKpbIBAOTCA Ha oduUManibHOM caiTe MockoBckoi Bupskm no agpecy
https://www.moex.com/ru/indices.
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1.2

1.3

1.4

Oo61IMe MoJ10KeHUd

MeToavmka yCTaHaBMBaET KOMMYECTBEHHbIN CNocob onpeaeneHns CToMMocTy obnuraumi,
HOMWHMPOBAHHbIX 1 OCYLLECTBNSIOWMX BbINaThl B Py6/siX, MMEIOLWMX MPOCTYIO CTPYKTYPY AEHEXHbIX
MOTOKOB, KOTOPbIE MMEIOT Ha AaTy OLEHKW UM MMEeNn Mo COCTosiHMIO Ha 1 deBpansa 2022 roaa
KPEAUTHbIN PEATUHT AOSITOCPOYHOM KPEAUTOCTIOCOBHOCTU MO MEXAYHAapPOAHOW PENTUHIOBOM LKane
XOTS 6bl OIHOMO U3 TPEX BeAyLUMX MEeXAYHAPOAHbIX PEUTUHIOBbIX areHTCTB*. B criyyae oTcyTCTBUS Y
BbIMyCKa LIEHHOW ByMaru, SMUTEHTa, rapaHTa Win NopyYuTens MEXAYHApOAHOrO PeWTVHIa Ha AaTy
OLIEHKM AJ1s1 pacyeTa CnpaBeasiMBOi CTOMMOCTY 06/IMraLmMm UCMoNb3yeTCsl HAaUMOHAbHbIN PEATUHT
BbiNycka LleHHON 6yMarun, aMUTEHTa, rapaHTa UaM nopyuntens. PacueTHas LeHa MoXeT
MCNonb30BaThbCA B TOM YMC/e ANs uenei pruHaHCOBOW OTYETHOCTM U BHYTPEHHEN NEPEOLIEHKM
nopTdens, a Takxke Anst OLEHKN CTOMMOCTY (PUHAHCOBbLIX MHCTPYMEHTOB, B TOM uncie ans obnvraumi,
NpUHMMaeMbIX B obecreyeHre npy npoBeaeHnn onepauuii PEMO, caenok ¢ npovu3BoAHbIMU
(pHaHCOBbLIMM MHCTPYMEHTAMM U MHbIX onepaumii. MeToamka npeaHasHayeHa ans OLUEHKU 06bIYHbIX
KYMOHHbIX U 6E€CKYNOHHbIX 06nunraumin. MeToamka He npeaHasHayeHa Anst OLUEHKM UMOTEYHbIX
obnuraumin, CeKbIOpUTU3MPOBAHHBIX 06IMrauniA M 0bnmMrauuii ¢ naBatoLwmMM KynoHOM (KyrnoHHast
CTaBKa NMpuBs3aHa K MHAEKCY). HekpuTnyeckoe 1crnonb3oBaHne AaHHON MeToaMKM MOXET NPUBOAUTL K
HEKOPPEKTHOW OLIEHKe CrpaBeA/IMBON CTOMMOCTM OB/Mraumu.

NSt OLLEHKM CTOMMOCTM BbIMYCKOB CO C/TIOXKHOW CTPYKTYPOW AEHEXHbIX NOTOKOB (aMOPTU3MPYEMbIE
UNoTeYHble obnuraumm, obamraumm ¢ NPUBSA3KON K MHAEKCY C MN/aBatoLLeil CTAaBKOW M npoyee)
HeobXoAMMO MCMONb30BaTb METOALI NPOrHO3MPOBaHUS ByAyLMX NnaTexen obnuraumin. NMpuMmeHeHne
Takux MeTofoB B MeToauke He npeanonaraercs.

PaccunTaHHasi B COOTBETCTBMM C MeTOAMKON CTOMMOCTb 06Mraumm NpM3BaHa C onpeseneHHbIM
YPOBHEM AOCTOBEPHOCTU OMPEAENUTL CNpaBeaInBYIO CTOMMOCTb Ha AaTy oueHku. Moa cnpaBeanveon
CTOMMOCTbIO NMOHMMAETCS Takasi CTOMMOCTb Ha OMpeAeNeHHYo AaTy, MO KOTOPOM AaHHY0 obnuraumio
MOXHO peanu3oBaTb Npy COBEPLUEHUN CAENKMN MEXAY XOPOLLO OCBEAOMAEHHBLIMU, XeNatoLwmMmMm
COBEPLUNTbL TaKylo CAENKY U HE3aBUCUMbIMUK APYr OT Apyra ctopoHamu (ycnosus 3hpeKTUBHOMO
pblHKa). OnpeaeneHne cToMMocTn obnnrauumn npomssoanTcs 6e3 yyeTta BAMsHUS Ha Hee obbema
COBEepLUaeMOl KOHTpareHTaMu CAenku. YUeT BAUSIHUS IMKBUAHOCTU UHCTPYMEHTOB Ha OLIEHKY
(pvHaHCOBbIX MHCTPYMEHTOB SIBNSIETCS CaMOCTOATENBHOW 3aayeit, BbIXOASLLEN 338 paMKu aHHOM
MeToauku. Takum 06pasomM, Nog crpaBeannBoi CTOMMOCTbIO 06MraumMm NOHMMaeTCs ee CTOMMOCTb
Npy COBEpLUEHUW CAENKW XapaKTepHOro Anst AaHHOro BbiMycka obnurauuii obbema.

MeToamKa OCHOBaHa Ha NMPUHLMMAX, U3NTOXKEHHbIX B MeXayHapoaHOM cTaHaapTe puHaHCoBOM
otdyeTHoCcT MCOO (IFRS) 13, 1 ncnonb3yeT TPeXypOBHEBYIO Nepapxmio METOAO0B OLEHKM
CripaBeAMBON CTOMMOCTM B COOTBETCTBME C YPOBHSAMU UCXOAHbIX AaHHbIX. [Py HaNUUMM PbIHOYHBIX
JaHHbIX NpUOpUTET OTAAETCS HabnoaaeMbiM GMpPXEBbIM LieHaM. B ciiyyae oTCyTCTBUS aKTUBHOMO
PbIHKA W AOCTOBEPHbLIX CAEMNOK B TEYEHUE AHS, OLeHKa CTOMMOCTM 0bnvraumm npom3BoaMTCs Ha OCHOBE
MOZENN AUCKOHTMPOBAHUS AEHEXHBIX MOTOKOB C YYETOM PbIHOYHOM MHGOPMaLMKU MO BbiNMyCKaM TOro
Xe aIMUTEHTa uin otpacnu. MNpu OTCYTCTBUM AaHHbLIX MO BbiMyCKaM 3MUTEHTA, OLEHKa CTOMMOCTH

4 Ucnonb3ytotcs pelituHry "Standard & Poor's", "Fitch Ratings" n16o "Moody's Investors Service", NpUCBOEHHbIE MUCCUUN, SMUTEHTY
WK IOPUANYECKOMY JILLY, MOPYYUTENBCTBOM MM FapaHTUe KOTOPOro NMOTHOCTLIO 06ecneyeHo UCToNHEHWE 0653aTenbLCTB
oueHuBaeMoii obnuraumm
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1.5

1.6

1.7

1)
2)

3)

2.2,

2.3.

2.4.

nponsBoaAnUTCA Ha OCHOBE MOAENN MHAEKCHOIO ANCKOHTUPOBAHUA AEHEXHbIX NMOTOKOB C
MCNOJZIb30BAHUEM AaHHbIX NO CEKTOPY PbiHKa WU MHAEKCOB MOCKOBCKOM Bupxu.

TepMUHbI 1 onpefeneHns, He YCTaHOB/EHHbIE B MeToaMKe, NMPUMEHSIOTCS B 3HAYEHUSAX,
YCTAHOB/IEHHbIX BHYTpeHHUMKU aokyMeHTamm HKO AO HP/, AoKyMeHTaMu, pernameHTUpYoWwmMmn
MOpsIAOK NMPOBEAEHMS! TOPrOB M pacyeTa MHGOPMaLMOHHBIX NMokasaTtenein MocKoBcKoin Bupxu,
HOpPMaTUBHbLIMK akTaMu baHka Poccumn, HOpMaTUBHBLIMKW NPaBOBLIMW aKTaMK, 3aKOHOAATE/TIbCTBOM
Poccuiickoint depepauuu.

MeToauvka, a Takke BCe U3MEHEHUA U A0MoNHeHUsa MeToauku yTeepxxaatoTcs MNpeacenarenem
Mpasnenns HKO AO HP/l npu cornacoBaHum € DKCNepPTHbIM coBeTOM LleHoBoro ueHTpa HP n
BCTYNaloT B CUAy C AaTbl, onpeaensemoii peleHnem Mpeacenatens MpaeneHus HKO AO HPA.

MHdbopmaums 06 yTBEPXKAEHUM U BCTYMIEHUN B CUTy MeTOAMKM, a TakKe M3MEHEHWUI U AOMOTHEHWI
B Hee packpbiBaeTcs Ha cante HKO AO HPA He no3aHee, yeM 3a 10 (aecatb) pabounx AHEW A0 AaThl
BCTYMNJIEHMS] UX B CUITY.

[TopsifOK OIlEeHKU CTOMMOCTH OOIMranuim

OnpeneneHne cnpaBeavBoi CTOMMOCTU P;(t) Ans i-Oro BbiMycka o6nuraumin Ha Bpems t,
a TaKKe MHTEpBasa AOMYCTUMbIX 3HAYEHMI CnpaBeasIMBO CTOMMOCTH [D;(t); U;(t)] OCHOBbIBaeTCS
Ha NMpMMEHEHUN KaCKaaa U3 TPEX METOA0B, B COOTBETCTBUN C YPOBHEM UCXOAHbIX AaHHbIX:

METOA PbIHOYHBIX LieH (C UCMOob30BaHWEM MHbOPMaLMK MO CAENKaM Mo AaHHOMY BbIMYCcKy 0bnvraumi);

METO/ AMCKOHTUPOBAHHOIO AEHEXHOMO NOTOKA (C MCMOJb30BaHUEM [aHHbIX SMUTEHTA UnK Bymar
QHANOrMYHOW OTPaC/IM U3 aHANIOMMYHON PENTUHIOBOM rpynnbl);

MeTo4 MHAEKCHOIro AMCKOHTMPOBAHHOIO AEHEXHOIo NOTOKa (C MCNONb30BaHNEM AaHHbIX 6ymar CEKTOpa
U3 aHaNOrMYHOW PENTMHIOBOW IPynMbl UK MHAEKCOB MOCKOBCKOM Bupxn).

lMepBbIii YPOBEHb OLIEHKM MCMOJb3YET PbIHOYHbIN NMOAX0A, BTOPON U TPETUI YPOBHU UCMOSb3YIOT
[I0XOAHbIN noaxoa. Belbop 0aHOro U3 Tpex METOAOB pacyeTa CnpaBeasIMBON LEHbI ONpeaensieTcs
JOCTYNHOCTbIO U CTEMEHBI0 I0CTOBEPHOCTM PbIHOYHON UHbOPMAaLMK.

MepBblli YpOBEHb OLEHKN — METOA PbIHOYHBIX LiEH — MPUMEHUM, €C/I B TeUYeHUe AHS 6biiv COBEpPLLEHDI
[OCTOBEpHbIE CAENKM C AaHHOW 06/Mraumeri, No KOTOPbIM BO3MOXEH pacHeT CrpaBe/IMBOIN PbIHOYHO
LIEHbI. B aTom Cnydae cnpaseaninBas CTOMMOCTb o6nmra|_w||/| onpeaendeTca Kak MemaHa pacnpeaeneHua
LieH AOCTOBEPHbIX CENOK.

BTOpOWt ypOBEHb OLEHKM — METOA ANCKOHTUPOBAHHOMO AEHEXHOrO MNOTOKa — NMPUMEHUM MPU OTCYTCTBUM

[OCTOBEPHLIX CAENOK MO 06aMraumm B TeYEHNE TOProBOrO AHS, HO HafIM4UK PbIHOYHOM MHDOPMaUMK Mo
BbIMyCKaM 3MUTEHTA WM ByMar aHanorMyHoM oTpaciun U perTUHIroBow rpynnbl. [Jns BbiMyCKOB 3MUTEHTa
CTPOSITCS KpUBblE Z-CNpeAoB. 3aTeM CnpaBeaMBas LeHa obnuraumm onpeaenseTcs ANCKOHTUPOBaHUEM

AEHEXHbIX NMOTOKOB MO KPUBOW 6ECKYMNOHHOW A0XOAHOCTM MOCKOBCKOM Bupm®.

TpeTuit ypoBEHb OLEHKN — METOA MHAEKCHOrO ANCKOHTUPOBAHHOMO AEHEXHOrO NOTOKa — NPUMEHSIETCS,
Korza He MPUMMEeHUMbI MEPBbI M BTOPOM YPOBHM OLEHKW. B TakoM cnyyae anst onpeaeneHns AMHaMUKK z-
cnpepa obnuraumm ucnonb3yeTcs MHdopMaums No BymMaraM CeKTopa C aHaslorMyHOM peNTUHrOBOW

5 Ha MOMeHT cornacoBaHusi MeToanku 3HaueHNsl U NapamMeTpbl KpuBoi 6eckynoHHol aoxoaHocTy (KB/) MockoBckol Bupxm
nybnumkytoTcs Ha https://www.moex.com/ru/marketdata/indices/state/g-curve/
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2.5.

3.2

3.3

3.4

rpynnov un nHaekcam obnuraumii MockoBckor bupyin. CnpaBeanvBas LeHa TakxKe Onpeaensercs
AVCKOHTMPOBAHUEM [IEHEXHbIX NMOTOKOB MO KPMBOWN 6€CKYMOHHOM JOXOAHOCTM MOCKOBCKOM Bupxu.

YnpaensowmMMmn napamMeTpamm MeToiMKn ABNSAOTCA (3HAYEHUS YNPaBNSIOLWMX NapaMeTpoB
yCTaHaBnMBaloTCc MeToamueckoin paboyert rpynnoi n dukcupytotca B MpunoxeHun 1 k Metoaumke):

a) Konuuectso caenok S — rpaHuua npMeHeHus [OMOSTHUTENbHOM CbW'IpraLlVIM C NCnoJjib30BaHUEM
NCTOPUYECKUX AaHHbIX ANnd METOAAa PbIHOYHbLIX LIEH,

b) 0O6beM CAENOK S, — rpaHuLA NPUMEHEHNUS AOMNONHUTENBHON DUNBTPALMK C UCMONb30BaHNEM
NCTOPUYECKMX AaHHbIX AN METOAA PbIHOYHBIX LIEH;

) Mepvoa 3KCNMpaUUK AaHHbIX MO NepBoMy MeToay, T.€. MaKCUMaslbHO BO3MOXHbIN Nepuog, AaHHble
KOTOPOro MOXHO WMCMOJb30BaTh AN hUILTPALMK C UCMONb30BAaHUEM UCTOPUYECKUX AAHHbIX;

d) MapaMeTp 3KCNOHEHUMANbHOro CraaXuBanns 0;cq,eor;
e) COOTHOLLIEHWE MHAEKCHBIX LKA U MHAEKCOB MOCKOBCKOMN Bupiu;
f) k — MMHMManbHOE paccMaTpUBAEMOE KOJIMYECTBO AHEN UCTOpKUM B MeToze pbIHOYHBIX LIEH;

g)  Kpmax — FPaHMLA YBENMYEHMSI PACCMATPMBAEMOro nepuoaa McTopum B MeToae pblHOYHbIX LIEH B
AHSAX;

h)  Npin — MMHMMasbHOE KONMYECTBO CAENOK, HeobxoamMoe Ans paboTsl MeToaa pbiHOYHbIX LIEH;

i) Npax — FPaHMLa yBeMYeHUs paccMaTpyMBaeMOro nepuosa Uctopum B Metoge pblHOYHbIX LEH B
coenkax.

MeTo/i ppIHOYHBIX LIeH

MeToA pbIHOYHBIX LieH NpeAHasHayYeH Ans onpeaeneHns CrnpaBeavBoin LeHbl 061Mrauum B cinyydae,
Korzia B TeYEHMEe [HSA C obnuraumen coBeplueHbl 1 nnu 6onee caenok, NpU3HaHHbIX AOCTOBEPHbIMU. Ecnn
B TEYEHWNE TOProBOro AHS Ha OCHOBHOM W/IM MHOM aKTUBHOM U AOCTYMHOM YYaCTHUKAM pblHKE 6b1In
3achMKCMpoBaHbl OCTOBEPHBIE CAENKW, TO CNpaBeasiMBasl pbIHOUYHAA LieHa 06MraLmm paccUnThIBaeTCs
Kak MeaMaHa pacrnpeaeneHnst LeH Takux CAEenoK.

CnpaBefnvMBast CTOMMOCTb, PacCHMTaHHAs MO METOAY PbIHOYHbLIX LIEH, COOTBETCTBYET OXXMA3AEMON LIEHE
NO CAESIKE XapaKTepHOro ANA AaHHOW obnnraummn o6beMa U He YUUTLIBAET BMSIHUE 06beMa, HanpuMep,
3HAUMTENBHO NPEBLILLAIOLLENO CPeAHWI AHEBHON 06bEM TOProB.

Ha MoMeHT HanucaHusi MeToAMKM OCHOBHBIM PbIHKOM ANst 06Mraumii, yaA0BNETBOPSIOLLMX YCIOBUSIM B
nyHkTe 1.1 MeToauku, sBnsieTcs GUpXkeBo pbiHOK. MHdopMaumns o dakTuueckmnx caenkax 0THOCUTCS K
nepBOMY YPOBHIO UCXOAHbIX AAHHbIX.

MeToa pbIHOYHbIX LIEH NPUMEHSIETCS AN 06nnraumii, Ans KoTopbix coBeplueHo 50 u 6onee caenok.
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3.5

3.6

3.7

KonmyecTBo caenok S — rpaHuLa npuMeHeHUs AOMOSTHUTENbHON UNbTPALMK C UCTIONIb30BAHUEM
MCTOPUYECKMX AaHHbIX AN METOAA PbIHOYHBIX LIEH — OMNpeaensieT, 40CTaTOUHO i1 CAESOK C
OLIEHMBAEMbIM BbIMYCKOM 06/IMrauuii, 4To6bl onpeaensTb JOCTOBEPHOCTb 3aK/IOUYEHHbIX CAENOK TONIbKO
Mo AaHHbLIM AaTbl OLIEHKU. B cnyyae, eciv caenok S unm MeHblie 6o 06beM CAENOK S, UK MEHBILE,
Ans hunbTpaLmmn A0MONHUTENBHO UCMOSb3YIOTCA UCTOPUYECKUE IaHHbIe (AaHHbIe NOCneaHel aaTbl
OLIEHKU, Ha KOTOpYO 6bifla paccunTaHa LieHa No MeTody pbiHOYHbIX LeH). Ecnm MeToanyeckol pabouyeii
rpynnov He CornacoBaHO MHOE, MUHUMaIbHbIM KO/IMUYECTBOM MPUHUMAETCA S, MUHUMAIbHBIM 06BEMOM S,

MycTb k — paccMaTpMBaeMoe KONMMYECTBO KaneHaapHbIX AHeln uctopum (k = 1), ucnonb3yemoe ans
OLIEHKM MapaMeTPoB MeToAa PbIHOYHBIX LieH. Heobxoanmmo, 4Tobbl B Nepuoa 3KCnMpaummn AaHHbIX N0
nepsomy metoay [T — k, T — 1] nonano MMHUMYM N,;, CAENOK, 3Ha4YeHUe k BblIbUpaeTcs Kak
MWHWUManbHbIV NEPUOA B AHAX U3 KOMMYECTBA AOCTYMHbIX AHEW UCTOPUM M MUHUMAJIbHOrO NepUoaa, B
KOTOPbI OAHOBPEMEHHO NONafaeT Ny, CAENOK U K., AHE uctopumn (Mpy Hanuunm Takoro nepvoaa);
U, — CNpaBeA/MBast pblHOYHAA LeHa t-ro AHA (t € [T — k; T — 1]), V; — 06beMm i-o1 caenku (B WTyKax) t-
ro AHs.

MMycTb CAENKM BHYTPU AHSA pacnpeaeneHbl Kak:

1 max(0, |p — u| — aIn(V + 1)?
p~flplu ¢ a, V)= exp <_ _ '
V2me? + 2aln(V + 1) 2¢
LleHbl aHeln pacnpeneneHbi:
2
1 max(0, |1 — ptyy| — aVAtIn(TV + 1
p~f | ppr, 6% a, XV, At) = exp| - (o] prl ‘ ) ,
V2mg? + 2aVAtIn(TV + 1) 2¢

rae p — UTOroBas LeHa Ha AaTy OUEHKM, u,, — UTOrOBas LieHa 3a npeaplayLlyto AaTy OLUEHKW, At —
KOMIMYECTBO KaNleHAAPHbIX AHEN C AaTbl OLEHKM [, 2.V — CyMMapHbIi 06beM 3a AeHb, a —
KOpPPEKTMPOBKa Ha 06bEM. AITOPUTM BbIUUCIEHUS] KBAHTUIEN ANs pacnpeieneHnid ¢ NIOTHOCTbIO f
npueegeH B lNMpunoxeHun 4 Kk MeTtoanke.

MceBaoancnepcust CAENOK BHYTPU AHSI — OTKIIOHEHWE CAENOK OTHOCUTENBHO CripaBeannBOM LEHbI (i, Ha
[aTy OLIEHKM:

, T wie max(0, e — picl — aIn(Vy + 1)) 2
Sue = N — 1k, ’
Tzizl Wit

MNcesooancrnepcnsa coenku:

2 _ 2
Sit = WitCuy
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3.8

3.9

roe Vi, — 06beM i-0i CAENKU t-To [IHS; @ — KOPPEKTUPOBKA Ha 06bEM, paccuMTbiBaeMast Asist
paccMaTpuBaeMoro AHs T; K, — KOJIMYECTBO COBEPLLEHHbIX CAENIOK BHYTPU t-TO [HS; w;.- BEC i-OW CAENKN
[IHA t, paccunTbIBaeMbI no dopmyne w;, = In(V;, + 1) . 3Ha4yeHne w;, pacCUUTLIBAETCS aHANOMMUYHO
BEIMUMHE 3aBUCMMOCTU KOPPEKTUPOBKW LIEHBI OT 06BEMA, HO B CUJTY APYroro CMbIC/a AaHHOro
rnokasaTens UCMosb3yeTcs Apyroe 0603HayYeHme.

MceBOoancnepcusi CNpaBeasIMBON LiEHbI:

Ctz = max(0, |.ut - :uprev| - a\/E In(V; + 1)) 2'

roe V, — cyMMa 06beMOB CAENOK ANS t-ro AHs, V, = Zﬁl Vie; prev — 6GNvKanWniA NpeaEecTBYIOLWNIA AHIO
t NeHb, B KOTOPbIV BblNa LeHa 1-ro MeToaa; At — CPOK B KaneHAaPHbIX JHAX MeXAY t U prev.

KoppekTupoBka Ha 06beM HaxoauTCsl NyTeEM MUHUMU3ALMK TIorapudMmyeckoin hyHKLUM npasaonoaobus:

T-1 K¢
InL = Z Zln( /2nwitgﬁ + 2aln(V, + 1)) + Z ln( /anf + Za\/Eln(Vt + 1)),
t

t=T—k i=1 t=T—k+1
npv 3ToM a = 0.

OnpeaenvM 3HayeHve CnpaBeasIMBOM PbIHOYHOM LieHbI pp Kak pe3ynbTaT MUHMMU3auMn® cneaytowero
Bblpa)KEHUSI BHYTPW paccMaTpuBaeMoro aHs T:

KT
Z ln( /aniTgﬁT + 2aIn(Vir + 1)).
i=1
Hr

MPU3HAETCS UTOrOBLIM ANS AHA T B TOM C/lyyae, Koraa Bce paccMaTpuBaeMble CAENKM B AaHHBIN AeHb
6blNM NMpU3HaHbI AOCTOBEPHLIMU. B NPOTUBHOM ClyYae Npov3BOAUTCS GUbTPaLMs: Ha KaXX/A0M ee are
HEOCTOBEPHbIE CAENKM OTOPACHLIBAIOTCS, 3HAYEHME CPABEANMBOIA PbIHOYHOW LIEHBbI NEPECUNTLIBAETCS.
Mpouecc hunbTpaunM NPeKpaLLAETCs, €C/IM 3HAYEHUE CNPaBEA/IMBOM PbIHOYHOM LIEHbI Ha TEKYLLEM Luare
(unbTpaumm CoBNaAaET CO 3HAYEHMEM, PACCUMTAHHBIM Ha NPeabIAYLLEM LIare, U eCiin KOMYECTBO
paccMaTpyBaEMbIX CAENIOK HE YMEHbLUWUMIOCL. B ToM cryyae, ecniv Bce caenku 6binv NpusHaHb
HEOCTOBEPHBIMU, METOA PbIHOYHBIX LIEH HE NMPUMEHSIETCS U A@HHbIN BbIMYCK OLEHNBAETCS B
COOTBETCTBUM C METOAOM AUCKOHTUPOBAHHOIO AEHEXHOMO MOTOKA MM METOAOM UHAEKCHOTO
AMCKOHTMPOBAHHOMO EHEXHOro NOTOKA, ONUCaHHbLIMK B r/1aBe 4 v rnaBe 5 METOAMKM COOTBETCTBEHHO.

6 Mpoueaypa pobacTHOM MUHUMU3ALMM NPEACTABASET COBOM UTEPALMOHHBINA arOPUTM LIEH3YPUPOBaHWA AaHHbIX. Ha KaXaoM Lware
[NS BCEX CAEMNOK OLEHMBAETCS BENIMYMHA COOTBETCTBYHOLLMX YNeHOB yHKUMW NpaBaonoaobus. Caenku, Ans KOTopbIX BeMYMHA
owmnbku npeBbiwaeT 2.795*curma (rae curma - CTaHAapTHOE OTKIIOHEHME OLUMGKM MOAENM) UCKITHOHAIOTCS U3 pacCMOTPEHUS Ha
cnepyrowem Lware. AropUTM LEH3YpUPOBaHWUS OCTaHaB/IMBAETCS, €CNIM Ha OYePeAHOM Liare He MPOUCXOAUT OTCEMBaHUS
HabnoaeHni
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3.10

3.11

3.12

3.13

3.14

4.2

4.3

Caenka npu3HaeTcs AOCTOBepHOﬁ, €C/N UEHa CAENKN HE BbIXOAUT 3a NpEAENbI KOpnaopa (bMJ'IpraLI,MVI:

pir € [Q1(f(p | ur, Cﬁp a, VT)i Q99(f(P| Ur, C[,ZLT‘ a, VT))]'

roe f(p) — NNOTHOCTb pacrnpeaenieHunst CripaBeaInBoin PbIHOYHOM LIEHbI Uy Q1 1 Qo9 — 1% 1 99%
KBaHTWM pacnpeaeneHunst C NI0THOCTBIO f COOTBETCTBEHHO.

Ecnu obee KonmM4ecTBo CAENOK Min 0bbeM caenokK, OCTaBLUMXCA B pe3y/nbTaTe npeaplaylero wara
unbTpaumn, B paccMaTpUBaEMbI A€Hb MEHbILE S U S, COOTBETCTBEHHO, TO A/ YCTAHOB/IEHUS
[JOCTOBEPHOCTM CAENKM KpOMe onmncaHHoro B nyHkTe 3.10 MeTtoauku ycnous gobasnsietcs TpeboBaHne
OTHOCWTESIbHO CMPaBEeA/IMBOM PbIHOYHOW LiEHbI NMPEAbIAYLEr0 pacCMaTPMBAEMOrO AHS:

Dir € [Q1(f(P |.uprew CﬁTﬂ a, VT)); Q99(f(P |.u-prew C;ZLT: a, VT))]

Cpeaun caenok, NpusHaHHbIX HEAOCTOBEPHBIMM, UCKITIOHAETCS M3 pacyeTa caenka ¢ HanbonbLmm
pacCcTOsIHMEM LieHbl 40 MHTEpBasoB, YKa3aHHbIX B nyHkTax 3.10 n 3.11. MeTtoamku. 3aTeM ULWETCS HOBOE
3HayeHWe CrpaBeAMBON LIEHbI uy, OCTABLUMECS CAESKM NPOBEPAIOTCS Ha AOCTOBEPHOCTDL. pouecc
NOBTOPSIETCS A0 NPWU3HAHMS BCEX OCTaBLUMXCA CAENOK AOCTOBEPHBLIMU, B0 NPU3HAHWUS BCEX CAEMOK
HeOCTOBEPHbIMU.

WToroBas Li€Ha Ha AaTy OLEHKU T OnpeaenaeTcsa Kak:
P(T) = Qo (F(p | 17,63 . V1)),

Kopuaop A0CTOBEPHOCTU LIEHLI ONPEAENSETCs KaK:
[D1(T); U (T)] = [Qz.s (f(P | i, C;ZLT’al VT)) ; Qo735 (f(P | ur, cﬁ’rl a, VT))]-

MeTo/ 1 IMCKOHTUPOBAHHOIO JIEeHEXKHOI'0 ITOTOKA

MeToa NpUMeHSIeTCs Anst onpeaeneHuns LueHbl obmraummn B cryyae, Korga Ha AaTy OLEHKU OTCYTCTBYIOT
COenKy UM NapameTpbl MMEIOLMXCS CAENOK He MO3BOSSAT NPU3HATh X AOCTOBEPHLIMU, HO ECTb
PbIHOYHbIE JaHHbIE MO BbiNyCKkaM AaHHOMO 3MUTEHTa UM BymMaram aHanorMyHolM oTpacinu u3
QHaNoOrMYyHoOM PEUTUHIOBOWM rpynMbl.

CnpaBeasivBas LieHa 06mraunm pacCUnTbIBAETCS AUCKOHTUPOBAHUEM AEHEXHbIX NMOTOKOB MO KPUBOWA
6ecKkynoHHOM AoXoAHOCTM MockoBckoW Bupxu ¢ ucnonb3oBaHMeM HabMloAAeMOro z-cnpesa.

[ins oueHkn HabnoaaeMoro z-cnpeaa UCMosb3YeTCs KpUBasi SMUTEHTA, NOCTPOEHHAS MO MeToay
HenbcoHa-Curensi-CBeHcoHa. Mpu OTCyTCTBUM AaHHbIX MO 6yMaram SMUTEHTa A1 NMOCTPOEHUS KPUMBOM
NCNOJb3YHOTCA AaHHbIE aHANOMMYHbIX 06Anraumnin — obnuraunii U3 Tol Xe perTUHIOBOM rpynnbl U
oTpacnu.

Ecnu ang amuteHTa B NpoLWoM HabnoaanMcb OLEHKM MO METOAY PbIHOYHBIX LEH, KOTUPOBKU UK
(bVKCHMHMM, TO AN AAHHOTO SMUTEHTA PacCUUTLIBAETCS UCTOPUYECKUIA Cripes KpUBOM 3MUTEHTa K
nHaekcam obnmraumini Mockosckoi bupyku (B cootBeTcTBUM C MpunoxeHnem 1 k MeToamke)
COOTBETCTBYIOLLEN PEATUHIOBOM MPYNMbl MNyTEM 3KCMOHEHLUMAMNbHOIO CriaXuBaHust HabnoAaBLLMXCS
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4.4

4.5

4.6

CMpeaoB C NapaMeTpPoM 6B;sq,.-. B Cllyuyae CMeHbl peATUHIa U OTCYTCTBUS HabMOAEHWI MO SMUTEHTY B
TeYeHne MecsLla UCTOPUYECKME Cripefbl KOPPEKTUPYIOTCA Ha pasHULLy MeXay MeAnaHHbIMU CrpeaamMu u3
PENTUHIOBbIX Py, MEX/Y KOTOPbIMUA NEPELLEN SMUTEHT.

[ns Kaxxgoro aMUTEHTa CTPOUTCS KpuBas z-cnpefoB HenbcoHa-Curens-CBeHCOHa Ha aaty t:

1 A
ZVS() =1, + s, ?t(l — exp (—i)) tc - (?t (1 —exp (_,%)) TP (_i» the

M (1 e (- 5) e (1)
= (1—exp(- —exp|— ,
T P A+ 1 P A +1e

rae T — CPoK A0 roralieHust unu 6nvkariwero onumoHa (B rogax)’. Habop napamMeTtpoB {l, s;, ¢s, A¢, Ay, 11}
CTPOMWTCS C NMOMOLLbIO anropuTMa punbTpa KanmaHa, onmcaHHoro B MpunoxeHnn 6 kK MeTogmke € y4eToMm
JIOMOSTHEHWI, BHECEHHbIX B METOAMKY OnpeaeneHust CToMMocTu eBpoobnuraunii NMpasutenscrea PO. C
TEM pasfIMuMEM, YTO BHYTPEHHWNM COCTOSIHUEM KPUBOW SIBNISIETCS HE BEKTOP AMCKOHT-(haKTOPOB Ha ceTke
CpoYHOCTelN, a napameTpbl Mogenn. PopMynbl, OnuchIBaloLLMe AMHAMKUKY NMapaMeTpoB U UX KOBapuaLmii
BO BpeMeHW npuseaeHbl B [MpunoxeHun 7 K Metoaumke.

B 3aBMcKMMOCTM OT Hannuums PbIHOYHbIX AaHHbIX BbI6VIpaeTC$| KpuBas, no KOTOpOl\/JI pacCCyUTbIBAETCA
z-cnpen zVSS oueHvnBaemoi 6ymaru:

4.5.1 Ecnu Ha pgaTy oueHkn nMeeTcs XoTsa 6bl ogHa KOTUPOBKa Mo byMaram sMuUTeHTa, TO BblibupaeTcs
KpuMBasi SMUTEHTAQ;

4.5.2 MHaue, ecnm MMeroTCs KOTUPOBKK MO ByMaraM aHanorMyHon oTpacim C aHaforMyHbIM
PENTUHIOM, TO BbIGUPAETCA KpuBasi Mo peMTUHIOBOWN rpyrne;

4.5.3 B npoTuBHOM cniyyae 2-i1 MeToA He paboTaer.

WTOroBbIii z-cnpes onpeaensieTcs cneayowmm 06pasom.

4.6.1 Ecnu B TeyeHne nocneaHux 14 aHeit no obnuraumm 6b1M LeHbl 1-ro MeToaa, To z-Cnpea Ha
[aTy OLEeHKM:

Zr = zhoo+ @S = 2D,
roe k — KONIMYECTBO KasnieHAapHbIX AHEN Mexay AaTON OLEHKM U BIMXKAWLLMM K AaTe OLEHKU AHEM, B

KOTOpbIi Bbla LeHa 1-ro meToaa;

7 PacyeT T NpOU3BOANTCS B COOTBETCTBUM C KOHBEHLIMAMM, NMPUHATLIMU 4N BaSIOTbl, B KOTOPOW HOMUHMPOBaHa OLEHMBaEMas
obnuraums. https://en.wikipedia.org/wiki/Day count convention
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4.7

4.8

4.9.

4.10.

z3_j, — z-Cnpeg 1-ro MeTofa B 6nvKalilmniA K AaTe OLEHKM feHb, Koraa 6bina LeHa 1-ro MeToaa;

4.6.2 Ecnu B TedeHne nocneannii 14 aHeit no obnuraumm He 66110 LeH 1-ro MeToAda, To z-crpeq Ha
OaTy OLEHKM:

min(max(k — 14,0),16)
= *Z
16

?SS +

Zr

max(min(30 — k, 16),0) (z t ;
"\4T-k T T—k

1 NSS __ _ NSS )
16 '

[ns onpeaenexusi rpaHnL AOCTOBEPHOCTM z-Clipeaa CTPOSTCS KPUBBIE MO LieHaM BEPXHEN N HDKHEN
rpaHuL, aoctoBepHocTH 1-ro Metoaa, high u low LeHam®, Takum 06pa3oM rpaHuLbl z-cnipeaa:

Z}p;pper (T) — ZTI\!SS,upper (T), Zéower (T) — ZTIYSS,lower (T)

PeiTUHT, CNoNb3yeMblli AN ONpeaeneHnst peUTUHIOBOV rpynnbl, BbIBUPAETCS B COOTBETCTBUU CO
CNeayoLmUM NPUOPUTETOM:

4.8.1.  MeXAyHapoAHbIi PEATUHI 3MUCCMM, SMUTEHTA UM rapaHTa, eC/In TaKOBOW MMEETCS Ha AaTy
OLIEHKM;

4.8.2.  HauMOHaNbHbIV PENTUHI 3MUCCUM, SMUTEHTA MW rapaHTa.

BbibnpaeTcst Hanbonee KOHCEPBATUBHLIA PENTUHI U3 PEUTUHIOB SMUCCUM, MPWU OTCYTCTBUU PENTMHIOB
3MMCCMM @aHaNOrMYHO BbIGUPaETCst Hanbosiee KOHCEPBATUBHBIN U3 PEUTUHIOB SMUTEHTA, 3aTEM rapaHTa.
OnpeneneHne penTUHroBoW rpynmbl OLEHMBAEMOW ByMarM Npon3BOAMTCS B COOTBETCTBMK co LLkanol
HP/, n3 MNpunoxeHns 5 k Metoauke.

Ll,eHa obnurauumn no MeToay AUCKOHTMPOBAHHOIO AEHEXXHOIO NMOTOKAa paCCHUTLIBAETCA Kak:
PA(T | 27) = ) CFiexp(=(r(z) +2p) - 7) = AL
i

rae CF; — i-blii AEHEXHbIN MNOTOK No obnuraumu, r(t;) — CTaBKka ANCKOHTMPOBAHMUSI Ha BPEMS T; B rogax
[0 BbIN/AThl AEHEXHOro NOTOKA, pacCyMTaHHas Mo KPUBOM 6ECKYMOHHOM AOXOAHOCTM MOCKOBCKOM
Bupxu, Al — HAKOMMEHHBIW KYMOHHbIW AOX0A NO 06auUraumnm.

KOpVI.D,Op AOCTOBEPHOCTU LIEHbI onpeaenseTcda Yyepe3 LeHbl, NonyvyeHHble N3 COOTBETCTBYIOLWKUX Z-CNpeaos
(ZuPPW Z%ower).
T 4 '

[D,(T); U,(T)] = [PZ(T | Zthpper)’ P,(T | ZzTower)]'

MeTo1 UHAEKCHOTO IMCKOHTUPOBAHHOTO JIEHEXXHOT0 MOTOKa

MeToa UHAEKCHOMO AMCKOHTUPOBAHHOIO AEHEXHOMO NMOTOKa NPUMEHSIETCS ANst ONpefeneHns LeHb
obnuraummn B cnyyae, Korga HEBO3MOXHO OnpejesieHne LieHbl MO MeToAy PbIHOYHbBIX LEH

WK MeTofy AMCKOHTUPOBAHHOMO AEHEXHOro NoToka. B MeTofe MCnonb3yloTcs BCe AaHHbIE 2-F0 METOA],
[aHHble Nno BbinyckaM bymar aHanorMyHoro cekTopa v aHanorMyHoro pedTuHra, UHAEKC ol obavraumi
MockoBckol bupyu. Bce bymarv aensitcs Ha rocy4apCTBEHHbIE, MyHULMMANbHBIE M KOPMOPaTUBHbIE.

8 Cnmncok Mcrnonb3yeMbIX UCTOYHUKOB packpbIiBaeTcs Ha https://nsddata.ru/ru/documents B pasaene «LieHoBoi ueHTp HPO».
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5.2

5.3

5.4

5.5

5.6

5.7

B kauecTBe annpoKcMMauuy LWMPOKOro pblHKA UCMOMb3YTCS 06MrauMOHHbIE MHAEKCHI (MHAEKCHI
JIOXOZIHOCTEI), KOTOpble Ha eXXeAHEBHOW OCHOBE paccuuTbiBaeT MockoBckasi Bupika. Bbl6op KOHKPETHbIX
nHaekcoB onpeaensieTcs MpunoxeHnem 1 k Metoauke. MpuBA3Ka 06/IMraLMii K KOHKPETHBIM UHAEKCAM
NPOM3BOAUTCS B paMKax COMOCTaBNIEHNSI CNIEAYIOLMX XapPaKTEPUCTUK UHAHCOBbLIX MHCTPYMEHTOB:

e [lopauus

e YPOBEHb KpeAWTHOro KayecTsa (penTUHIoBas rpynna, onpeaeneHHasl B COOTBETCTBMU C NMyHKTOM 4.8
MeTtoankn)

TakuM 06pa3oM, Kaxaon 0bmMraumMm Ha OCHOBaHWUM €€ KpeaUTHOro peNTUHIa U Aopaummn ANs KaXaoro
TOProBOro AHS NPUCBaMBAETCA COOTBETCTBYIOLLMI €l MHAEKC AoxoaHOoCTH I(t).

Ha paty T, Koraa He HabnioaaeTcs AOCTAaTOMHO PbIHOYHbIX A@HHbIX (B COOTBETCTBUU C KPUTEPUAMU,
YCTaHOB/EHHbIMU B rNaBe 4 MeToaMKK No oLeHnBaeMon 6ymare, 6ymMaraMm aMUTEHTA U aHaNOrMYHbIM
obnuraumsim, 6epeTcs COCTOSIHME KPUBOM Ha AaTy t;,s., KOraa bbina nocTpoeHa KpyBasi B paMKax MeToga
JMNCKOHTMPOBAHHOIO [IEHEXHOMO NOTOKA, U 06HOBNSETCA MO HabnoaeHusaM z-cnpeaos. CocTosHue z-
Kp1BOM 06HOBNSIETCS C UCMOJIb30BaHNEM uNbTpa KanMaHa aHanorMyHo 06HOBIEHMIO z-KPUBOW BO 2-M
METOAE C TOM pa3HMULIEN, YTO UCMONb3YHOTCA ApYrie UCTOUHMKM HabnoaeHuii z-cnpeaos. Habnoaexus z-
CrNpenoB UCMoSb3YTCA B COOTBETCTBMI CO C/IEAYIOLLUM NPUOPUTETOM:

5.3.1 z-Cnpeapl byMar COOTBETCTBYHIOLLErO CEKTOPA U PEUTUHIOBOM rpynMbi

5.3.2 Z-Crpeabl UHAEKCOB 06nmraumin MockoBckol Bupsku (B cooTBeTCTBUM C MpunoxxeHnem 1 K
MeToawuke) ¢ nobaBneHnem cnpeaos, paCCYNTAHHBLIX B COOTBETCTBUM C NYHKTOM 4.3. MeToamku.

NToroBbii z-cnpea n rpaHnubl AOCTOBEPHOCTU onpeaenarTca aHalormn4yHo MeToagy AMCKOHTUMPOBAHHOIO
AEHEXXHOro NoTOKa.

BepxHSS M HUXKHAS rpaHnLbl z-CNPeAoB MHAEKCOB ONpeaenstoTcs Kak KBaHTunm 97.5% n 2.5%
HOPMasbHOro pacnpeaeneHnsi C o PaBHOM UCTOPUYECKOW MECAYHONM BOMATUNBHOCTM MHAEKCA®.

Ll.eHa 06)'IVIFaLI,VIVI no MeTOﬂ,y MHAEKCHOIro ﬂMCKOHTMpOBaHHOFO AEHEeXHOro NoToKa paCCLIVITbIBaeTCFI KakK:
Py(T | zr) = Z CFiexp(—(r(ty) + zr) - 1) — Al
7

rae CF; — i-blii AEHEXHbIA NOTOK Mo obnuraumnu, r(t;) — CTaBka AMCKOHTUPOBAHWS Ha BpeMsl T;
B rogax A0 BbINAaTbl AEHEXHOro NOTOKA, paccyMTaHHasi No KPMBOM AOXOAHOCTU obnuraumnii PO,

Al — HAKOMJIEHHbIW KYNOHHBIMA AoX04 No obaurauumu.

KOpVI,Cl,Op AOCTOBEPHOCTU LIEHBbI ONpeaenaeTca Yepe3 LeHbl, Nony4YeHHblE U3 COOTBETCTBYHOLWMX z-CNpeaoB
(Zupper Zlowe‘r):

° BoMaTW/IbHOCTb BBIYMCIAETCA MO (POPMYSIE OLIEHKN CKOPPEKTUPOBAHHOIO CTaHAAPTHOMO OTK/IOHEHMS BbIGOPKM (CM.
https://en.wikipedia.org/wiki/Standard_deviation#Corrected_sample_standard_deviation)
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6.2

6.3

6.4

6.5

6.6

6.7

[D3 (T), U3(T)] = [P3(T | Z?PPEr)’I_-%(T | ZlTower)].

Mopaesnb yyeTa ONIIMOHOB Y JOCPOYHBIX MOrallleHUU

B cnyyae oueHKM 6eCcCpoYHbIX 06aMrauni, unvM Apyrux obnuraumii, olueHKa KOTopbIx TpebyeT yyeTa
MOJIHOrO MOTOKA MaTexel ¢ Y4YETOM OMNMUMOHOB N AOCPOYHbIX MoralleHnii B COOTBETCTBUM C peLlleHnemM
pabouelt rpynnbl, NCNoNb3yeTCs MOAUMPULIMPOBAHHBIV anrOPUTM AUCKOHTMPOBAHHOIO MOTOKA NATEXEN.
I'IpM OLIEHKE MCNOb3YIKOTCA BCE onpeaeneHHble 6y,qyu.w1e OnuMoHbl N AOCPOYHbIE MOoralleHus. B nHbIX
C/ly4dadax UCNosb3yeTCd OUuEHKa A0 norawueHna nnm 6nvxaiiero OrnunoHa.

JNCKOHTUPOBAHME AEHEXHOro NOToKa MPONCXOANT PEKYPCUBHO C NOCeAHero N3BECTHOro OnuuoHa nnm
AOCPOYHOro norateHna Ao Aatbl OLEHKN.

[ns onuuoHoB call BbluncnseTca dopBapaHas LieHa byayLLero noToka nnaTexen:

FV(t = tly;) = min | strikely,, Z CF(t) - d(t! - t) + FV(tH*Y) - d(t! - t*1) |.

te<t*tl&tp>tl ;)

[ns onumoHoB put BbluncnsieTcs cdopBapaHas LeHa byaylero noToka niaTexen:

FV(t = t}y,) = max| strike,,,, Z CF(ty) - d(t! - t,) + FV(t™*Y) - d(t! - ti*D) |.

i+1 i
tp<tt &tk>tput

MToroBast LieHa BblYMCNAETCA CneaytowmM obpasomM:

pV = Z CF(t,) - d(0 = t) + FV(tY) - d(0 — t1).

tp<tl

lpe ti,, — AaTa onumoHa, strikel,;, — LEHA UCMOSIHEHUS OMUMOHA, t, — AaTbl ByAylWMX BLINAAT, d(t — t)
— chopBapAHbIf AUCKOHT MeXay AaTaMu T U t.

[ononHUTENbHO Npu oueHke 6eCcCpoYHbIX 0bnuraunii, nu Apyrux obanraumin, oueHka KoTopbix TpebyeT
y4yeTa AONOSHUTENBHOIO PUCKa Mo OTHOLIEHMIO K ApYrMM BymMaram aMUTEHTa B COOTBETCTBUM C
pelueHreM paboyeit rpynnbl, paccUMTbIBAETCA MoMnpaBka K KpMBOW z-CNpeaos, rnosydaemMon no Metogam
AVNCKOHTUPOBAHHOIO AEHEXHOro NoToKa M MHAEKCHONO ANCKOHTMPOBAHHOMO AEHEXHOro NoToKa:

6.7.1 B cnyyae HanMumsi ICTOPUYECKUX HaBIIOAEHNIA KPUBOIA z-CNPeioB, NOCTPOEHHOM MO 2-My MeTOZY,
M OUEHOK 1-ro MeToaa ans OLlEHMBaeMOP'I 06nV|raL|,V|V| nonpaBKa pacCyUTbIBaAETCA KaK CpeaAHAda pa3HuLla
3HayeHusd

ZNS(t) - Zpond»

rae t — CpoyYHOCTb BbIMyCKa.

6.7.2 WHadye, B cnyyae Hanmuusi peiTrHra SMMCCMK MonpaBKa paccUMTLIBAETCS KaK pasHuLa Mexay
MEeAMaHHLIMK CripefaMn PeVTUHIOBOW MPYMbl SMUTEHTA U PEMTUHIOBOM FPyrnbl, COOTBETCTBYHOLLEN
PEATUHIY SMUCCUMN.

6.7.3 B cnydae OTCyTCTBUS peATUHIa SMUCCMM MOMpaBKa PacCUUTLIBAETCA KakK CpeaHss nornpaska 13
NyHKTOB 6.7.1 1 6.7.2 MeTOAMKM MO BCEMY PbIHKY Ha TEKYLUYIO AaTy.
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[Ipunoxenue 1
3HauyeHus ynpasnsowmx napametTpos Metoankm

a) KonnuecTBo caenok S — rpaHuLa NpUMeHeHUst AONOSTHUTENBLHON UNbTPaLMKM C UCMOMNb30BaHUEM
UCTOPUYECKMX aHHBIX A1 METOMA PbIHOYHbIX LiEH. ECnn MHOE He cornacoBaHo MeToanyeckon pabodeit
rpynnon, S = 5.

b) 06bEM CAENOK S, — FpaHNL@ NPUMEHEHUS OMOTHUTENTbHON GUNbTPALIMK C UCTMONb30BAHUEM
UCTOPUYECKMX aHHBIX A1 METOMA PbIHOYHbIX LiEH. ECnn MHOE He cornacoBaHo MeToanyeckon paboyeit
rpynno#, S,=500 000 py6.

o) Mepuroa aKkcnupauum AaHHbIX MO NEPBOMY METOAY, T.€. MaKCMMasibHO BO3MOXHbI Nepuos, AaHHbIe
KOTOPOro MOXHO WMCMOJb30BaTh A hUIbTPaUMmM C UCMOb30BAaHMEM UCTOPUYECKUX AAHHBIX.
Ecnu nHoe He cornacoBaHo MeToanyeckoi paboyeit rpynnoi — 14 kaneHaapHbIX AHEN.

d) MapaMeTp 3KCMOHEHLMANIBHOIO CraXWUBaHUS 04,0 ECIM MHOE He cornacoBaHo MeToanyeckon
paboueit rpynnow, 8;s,er = 0.9.

e) k — MMHMMaNbHOE paccMaTpMBAEMOE KOJIMYECTBO AHEW UCTOpPMM B MeToae pblHOYHbIX LeH. Ecnm nHoe
He cornacoBaHo MeTtoauyeckol paboyeli rpynnoi, k = 1.

f) K .x — TPAHULA YBENTMYEHMSI pacCMaTPUBAEMOro nepuoaa Uctopun B MeToae pbiHOYHBIX LIEH B AHSIX.
Ecnu nHoe He cornacoBaHo MeToanyeckoi paboyeit rpynnon, K., = 30.

g) Npin — MUHMManNbHOE KOMYECTBO CAENOK, Heobxoanmoe ans paboTbl MeToaa pbIHOYHBIX LieH. Ecnu
MHOE He cornacoBaHo MeTtoaunueckoi paboueit rpynnon, Ny, = 50.

h) Npax — FPaHMLA YBENMYEHMSI pacCMaTPMBaEMOro nepuoaa McTopum B Metoae pbIHOYHbIX LiEH B
caenkax. Ecnum nHoe He cornacoBaHo MeTtoanuyeckoi paboydeit rpynnoit, Ny., = 100.
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[Ipunoxenue 2

CooTBeTcTBME peﬁTMHFOBbIX WKan n MHaekcoB MoCKOBCKOM Bupxxu Ana pas3InyHbIX nposaﬁnepos

AaHHbIX

[ins 6yMar KoprnopaTUBHOIO CEKTOpa:

Homep
PEeATUHIr | pelTUHroBOW < 1ropa 1-3roga 6onee 3-x ner
rpynnbi
AAA 1 RUCBITR1Y RUCBTR3A3YNS RUCBTR3A5YNS
AA+ 2 RUCBITR1Y RUCBTRAA3YNS RUCBTRAAS5YNS
AA 3 RUCBITR1Y RUCBTRAA3YNS RUCBTRAAS5YNS
AA- 4 RUCBITR1Y RUCBTRAA3YNS RUCBTRAASYNS
A+ 5 RUCBITR1Y RUCBTRA3YNS RUCBTRASYNS
A 6 RUCBITR1Y RUCBTRA3YNS RUCBTRAS5YNS
A- 7 RUCBITR1Y RUCBTRA3YNS RUCBTRASYNS
BBB+ 8 RUCBTRBBBNS RUCBTRBBBNS MAX (RUCBTRBBBNS, RUCBTRASYNS)
BBB 9 RUCBTRBBBNS RUCBTRBBBNS MAX (RUCBTRBBBNS, RUCBTRASYNS)
BBB- 10 RUCBTRBBBNS RUCBTRBBBNS MAX (RUCBTRBBBNS, RUCBTRASYNS)
BB+ 11 RUCBTR2B3B RUCBTR2B3B MAX (RUCBTR2B3B, RUCBTRAS5YNS)
BB 12 RUCBTRB2B RUCBTRB2B MAX (RUCBTRB2B, RUCBTRASYNS)
BB- 13 RUCBTRB2B RUCBTRB2B MAX (RUCBTRB2B, RUCBTRASYNS)
B+ 14 RUCBTRB2B RUCBTRB2B MAX (RUCBTRB2B, RUCBTRAS5YNS)
B 15 RUCBTRB2B RUCBTRB2B MAX (RUCBTRB2B, RUCBTRA5YNS)
B- 16 RUCBTRB2B RUCBTRB2B MAX (RUCBTRB2B, RUCBTRA5YNS)
CcC 17 RUCBTRB2B RUCBTRB2B MAX (RUCBTRB2B, RUCBTRASYNS)
cC 18 RUCBTRB2B RUCBTRB2B MAX (RUCBTRB2B, RUCBTRASYNS)
C 19 RUCBTRB2B RUCBTRB2B MAX (RUCBTRB2B, RUCBTRASYNS)
[na 6ymar MyHMUMNanbHOro cekTopa:
Homep
PeATUHIr | pelTUHroBOM <1 ropa 1-3 ropa 6onee 3-x ner
rpynnbi
AAA 1 RUMBITR1Y RUMBTR3A3YNS RUMBTR3A3YNS
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BBB+

BBB

BBB-

BB+

BB

BB-

B+

CcC

CcC

10

11

12

13

14

15

16

17

18

19

RUMBITR1Y
RUMBITR1Y
RUMBITR1Y
RUMBITR1Y
RUMBITR1Y
RUMBITR1Y
RUMBTRBBBNS
RUMBTRBBBNS
RUMBTRBBBNS

MAX(RUMBITR1Y;
RUMBTRBBBNS)

MAX(RUMBITR1Y;
RUMBTRBBBNS)

MAX(RUMBITR1Y;
RUMBTRBBBNS)

MAX(RUMBITR1Y;
RUMBTRBBBNS)

MAX(RUMBITR1Y;
RUMBTRBBBNS)

MAX(RUMBITR1Y;
RUMBTRBBBNS)

MAX(RUMBITR1Y;
RUMBTRBBBNS)

MAX(RUMBITR1Y;
RUMBTRBBBNS)

MAX(RUMBITRL1Y;
RUMBTRBBBNS)
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RUMBTRAA3YNS
RUMBTRAA3YNS
RUMBTRAA3YNS
RUMBTRA3YNS
RUMBTRA3YNS
RUMBTRA3YNS
RUMBTRBBBNS
RUMBTRBBBNS
RUMBTRBBBNS

MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

MAX(RUMBTRA3YNS;
RUMBTRBBBNS)

RUMBTRAA3YNS
RUMBTRAA3YNS
RUMBTRAA3YNS
RUMBTRA3YNS
RUMBTRA3YNS
RUMBTRA3YNS
RUMBTRBBBNS
RUMBTRBBBNS
RUMBTRBBBNS

MAX(RUMBTR3+NS;
RUMBTRBBBNS)

MAX(RUMBTR3+NS;
RUMBTRBBBNS)

MAX(RUMBTR3+NS;
RUMBTRBBBNS)

MAX(RUMBTR3+NS;
RUMBTRBBBNS)

MAX(RUMBTR3+NS;
RUMBTRBBBNS)

MAX(RUMBTR3+NS;
RUMBTRBBBNS)

MAX(RUMBTR3+NS;
RUMBTRBBBNS)

MAX(RUMBTR3+NS;
RUMBTRBBBNS)

MAX(RUMBTR3+NS;
RUMBTRBBBNS)
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[Ipunoxenue 3

Knaccudukatop orpacneii

No OTpacnb
locynapcTBo
MyHuuMnanuTeTbl
BaHkun
FopHoao6bbiBaoLWme KOMNaHnm
MalumMHOCTpOeHne
MeTannypruyeckui
HedTerasossbii

MuLleBas NPOMBbILLIIEHHOCTb U C/X
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—
(651

XUMMueckasi NPOMBILLIEHHOCTb U MUHYA06pEHNS

[
(e}

DNeKTposHepreTnka
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[IpunoxeHue 4
[ns pacnpenenexus ¢ GyHKUMEN NAOTHOCTU

1 max(0, |p — u| — aln(V + 1))?
f(p | W §2’ a, V) = exp <_ 2 4
J2m¢? + 2aln(V + 1) 2
KBAHTW/Ib YPOBHS g pacCyMTbiBaeTCs cneayowmm obpasom:
1. Nyctb C = /2m¢? + 2aln(V + 1);
~ q,9>05
2. Myctb g = {1 —qq<05
c_-q q < 20ln(V+1) B
3. ClI= { 2’17 , roe erfinv — inverse error function, z = C'q_%ng’m;
v 2¢2erfinv(z) + aIn(V + 1), unaue 2mg
4. KBaHTUNb YPOBHS ¢ paBeH
_ {u+ Cl,q > 0.5
e~ lu-ClLg=05
B cnyyae ucnonb3oBaHus pacnpeaeneHms ¢ NoTHOCTbIO
2
1 max(0, |u — | — aVAtIn(TV + 1)
ful Hprs CZ' a, YV, At) = exp| — ( | pr| 2 ) ’
J2m¢? 4 2a/AtIn(ZV + 1) 2

BbluncneHne KBaHTUNS NPOU3BOAUTCS @HANOMMYHO C 3aMeHoi In(V + 1) Ha At In(V + 1).
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[IpunoxxkeHue 5
ConocraBsieHMe WwKan peﬁTMHTOBbIX alreHTCTB

B cnyyae oTcyTCTBUSA Y BbiNyCKa LEHHOM 6yMaru, SMUTEHTa, rapaHTa uav Nnopy4nTens MexayHapoaHoro
peyTUHra Ha AaTy OUeHKM Aisl pacyeTa CrpaBeasIMBOM CTOMMOCTM 06aMraLmMm UCNONb3YETCs
HaLMOHAsbHbIN PEATUHI BbIMyCKa LEHHOW ByMaru, SMMTEHTa, rapaHTa Ui Nopy4uTens npu ycioBum
HaMumsl MeXAyHaApOAHOro peiTuHra Ha 1 despans 2022 roaa.

FITCH I
S&P ! Moody's AKPA dkcnept PA HPA HKP peiTMHroBoM
rpynnbi
AAA Aaa
AA+ Aal
AA Aa2
AA- Aa3
A+ Al
A A2
A- A3
BBB+ Baal
BBB Baa2
BBB- Baa3 AAA(RU) ruAAA AAA|ru| AAA.ru 1
AA+(RU) ruAA+ AA+|ru| AA+.ru 2
BB+ Bal
AA(RU) ruAA AA|ru| AA.ru 3
AA-(RU) ruAA- AA-|ru| AA-.ru 4
BB Ba2
A+(RU) ruA+ A+|ru| A+.ru 5
A(RU) ruA Alru| A.ru 6
BB- Ba3
A-(RU) ruA- A-|ru| A-.ru 7
BBB+(RU) ruBBB+ BBB+|ru]| BBB+.ru 8
B+ B1
BBB(RU) ruBBB BBB|rul| BBB.ru 9
BBB-(RU) ruBBB- BBB-|ru| BBB-.ru 10
B- B2
BB+(RU) ruBB+ BB+|ru| BB+.ru 11
BB(RU) ruBB BB|ru| BB.ru 12
B B3
BB-(RU) ruBB- BB-|rul| BB-.ru 13
B+(RU) ruB+ B+|ru| B+.ru 14
CCC+ Caal
B(RU) ruB B|ru| B.ru 15
CCcC Caa2 B-(RU) ruB- B-|rul B-.ru 16
CCC- Caa3 CCC(RU) ruCCC CCClrul| CCC.ru 17
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CC CC(RU) ruCC CCjru| CC.ru 18

Ca
C C(RU) ruC Clru| C.ru 19
DDD C D(RU) ruD D|ru| D.ru
SD
DD
D

[IpunoxeHue 6

KpuBasi aMuTeHTa CTpouTCS cornacHo moaenu HenbcoHa-Curens-CBeHCOHa, B MOMEHT BPEMEHMU t z-Cnpej
Ha CPOYHOCTb T MOXET 6bITb MOyYeH NO cneaytoLlein dhopmyne:

2:(7) = lt_l_st.%. (1_exp(—i))+ct.(%- (1—exp(—i))—exp(—%>) + h

(B (1-ew (- ) oo (1)
= (1 —exp|— —exp|— .
T P Ae+ 1 P A+ 1

BekTop napaMeTpoB KpMBOI OGHOB/ISIIOTCS B KaXKAbIA MOMEHT BPEMEHMU t, KOTja MMEIOTCsl HabJIjeHus, B
pe3ynbTaTe NpuMeHeHust dunbTpa KanmaHa.
MaTpuua KoBapuauuy BbIrSAUT CrieayowmnmM o6pasoMm:

cov(l,ly) - cov(ly,ne)
COUNSS(t) = ( 2 . E >.
cov(e,ne) - cov(eny)
Mpw ware BpeMeHn & 3MeMEHTbI Ha FMaBHOW AMaroHanu NepeonpeaensoTcs CeayowmmM o6pasom:
cov(lirs lers) = cov(ly, 1) + 8+ Zeop,
cov(Sprs, Strs) = COV(St, S¢) + 6+ Zeoy,

cov(Cris Ceys) = cOV(Ct, €) + 6 * Zeoy,
cov(heys hiys) = cov(hy, he) + 6 - 2oy,
rAe e, = max(|z,(8)1, 1z, |z.(n,)|),
cov(Aess) Aers) = cov(Ae, A) + 6 - 23,
cov (46, Mess) = OV, M) + 6 - 0.
ﬂapaMeprI COCTOAHUA NMpU LWare BpEMEHN HE MEHAIOTCA.

OTKNOHEHME MONYYEHHOro z-crnpeaa Ha CPOYHOCTb T OT OXXMAAEMOr0 B MOMEHT BPEMEHH t
paCcCcyUTbIBAETCA COrjlaCHO BblpaXXeHUto:

6z, (v) = 2" (7) — 2,(2),

roe zMket(r) — z-cnpep, paccuMTaHHbIi No 6ymMaramM COOTBETCTBYIOLLErO SMUTEHTA.
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