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TEPMWHbI U ONPEAEJIEHUA

AKTMBHDIN PbIHOK — PbIHOK, Ha KOTOPOM CAEJNIKM C AAHHON eBpoobNnraLmeit 3aKnoUaroTcsl C 40CTaTOYHOM
YacToTOW M B IOCTaTOMHOM 06beMe, UYTobbl 06eCcneUnTb MHOPMALIMIO O LIEHAX HA PerynsipHoOi OCHOBE.

B naHHOW MeToauKe Moj, NoKasaTeNieM akTUBHOCTM pbiHKA NPUHUMAETCS HanMuyMe AOCTOBEPHbIX CENOK

B TEeYEHWE NOC/IeHEr0 TOProBOro AHS, a TakXKe HasMume pbIHOYHOM MHOPMaLIMK B COOTBETCTBUN CO
3HAYEHWSIMU YMNPaBASIOLLMX NapaMETPOB METOAMKM MO 06bEMY M CPOKY COBEPLLEHUSI OnepaLui.

BHebuprkeBble cAenKun — CAenkn, 3aK/tloHeHHble BHE LeHTPanM30BaHHbIX TOProBbiX MIOLAAoK,
nHopMaLmMsl MO KOTOPLIM packpbiBaeTcs Ha MOCKOBCKYO bupxy B cooTBeTcTBUM C Mpukaszom GCOP PO
NQ 06-67/n3-H «O6 yTBEp>XAEHWUN [MONOXKEHNA O NPEAOCTABNEHNM UH(DOPMALMK O 3aK/IIOYEHUN CAENOK»?,
a TaKXKe B paMKax OTYETHOCTM Y4aCTHMKOB B cooTeeTcTBumM ¢ MIFID II.

[ocTtoBepHble caenkun — caenky, yAoBNETBOPAIOLLME KPUTEPUIO AOCTOBEPHOCTM, ONMCAHHOMY B rnase 3
HacTosLen MeToanku.

EBpoo6nurauumn P® — eBpoobnuraummn Poccuiickoit Genepaunm, pasMellieHHbIE Ha MEXAYHAPOAHOM pbiHKE
KanuTana v Bbinyckaemble MMHUCTEPCTBOM MHaHCOB Poccuiickoii deaepaummn?, cnpaBeanveas CTOMMOCTb MO
KOTOPbIM paccCUMTLIBAETCS B COOTBETCTBUM C MeToAMKOW OnpeaeneHnst CTOMMOCTX eBpoobnnraumi
MNpasutenbsctBa PP LieHoBoro ueHTpa HP/.

KopnopaTtuBHbie eBpoo6auraumm (eBpoo6anraumnmn) — BbilMycki eBPOOSINraLmMii pOCCUIACKMX
3aeMLUNKOB (Koprnopauuii u 6aHKOB), HOMUHUPOBAHHLIE B [10/11apax U €BPO, SMUTEHTOM W/MNK ONEPATOPOM
BbIMyCKa N0 KOTOPbLIM saBAsieTcs SPV.

KoTupoBKM — LieHOBble AaHHble U MHAMKATKBBI, NOSyYEHHbIE C LEHTPaaM30BaHHbIX TOProBbIX NOLWAA0K (B
TOM umncne, ¢ MOCKOBCKOW BUpK 1 MHOCTPaHHbIX TOProBbIX M/IOWAA0K3), @ TaKkKe B paMKax (ukcuHra HOA®,

MC®O 13 — MexayHapogaHbIi cTaHaapT puHaHcoBon oTyeTHOCTM (IFRS) 13 «OueHka cnpaBesnvBoi
CTOMMOCTW>.

EBp006/Mraums c npocToi CTPYKTYPOI AieHEXHbIX NMOTOKOB — €Bpo0burauus, Ans KoTopoi Ha
MOMEHT pa3MeLLEeHNs U3BECTHbI BCe byayLiue BbinnaTthl (B TOM UMCIE, KYMNOHbI M1 @aMOPTM3aLIMOHHbIE BbiN/iaTbl)
A0 AaTbl NorallieHns, nnbo AaThl 6IVKaNLLIEro OMNLMOHA.

OCHOBHO# PbIHOK — PbIHOK C HaW60/bLWNM 06LEMOM TOProB M YPOBHEM aKTUBHOCTM AN AAHHOM
eBpooburaumn. Ans KopnopaTUBHbIX €BPOOGIUraLMii OCHOBHBLIM PbIHKOM SIBISIETCS BHEGUPXKEBOM.

PblHOUYHbIE AaHHbIe — aHHble (LieHbl, 06beMbl U T.A.) PaKTUYECKMN COBEPLUEHHbIX BUPXKEBbIX
N BHEBUPXKEBBIX CAENOK, KOTUPOBKU, (DUKCUHIU.

CnpaBennnBasi CTOMMOCTb — OXWAaeMasi LieHa, KoTopasi Morna 6bl 6bITb MOJTyYeHa NpU COBEPLIEHNUN
COENKN KYNU-NpoAaXkn Mo eBpoobnnralummn Ha AaTy OLEHKW B XO4e COBEpLUEHMSI 06bIMHOM CAENKU MEXAY
XOPOLLO OCBEOM/IEHHBIMU 1 HE3ABUCUMbIMW APYT OT Apyra Y4acTHUKaMU pbIHKa.

! Ha MOMeHT cornacoBaHusi HACTOALLEI METOAMKM AaHHbIE MO BHEOMPXXEBLIM CAENKaM packpblBatoTCst Ha oduUManbHOM caiiTe
MockoBckol Bupxu no agpecy https://www.moex.com/s1619

2 Ha MOMEHT cornacoBaHms HacTosiLLel METOAMKN AaHHbIE MO aKTUBHbIM BbiMyckaM eBpoobnurauuin PO pa3meLLatoTcs Ha caiite
MuHucTepcTBa ®MHaHCoB Poccuiickoin deaepaumm no agpecy https://www.minfin.ru/ru/perfomance/public_debt/external/param/
3 Chmcok UCMOMb3yeMbIX MCTOYHMKOB packpbiBaeTcst Ha https://nsddata.ru/ru/documents B pasaene «LleHoBoii LeHTp HP»

4 Ha MOMEHT COrNacoBaHusi HACTOSILLEN METOANKM ukemHr HOA paccumTbiBaeTCS NpY HAIMUMK HE MeHee YeM 5 KOTMPOBOK OT
YUYaCTHMKOB pbiHKa ¥ NYy6MKYETCs Ha eXxeaHeBHOM ocHoBe Ha http://www.nfa.ru/?page=fixing

© HKO AO HPZ 2019 r. Bce npaBa 3alLMLLEHbI.
MeToauKa onpeaeneHnst CToMMOCTM KOPropaTMBHbIX eBpoobnnraumit


https://www.moex.com/s1619
https://www.minfin.ru/ru/perfomance/public_debt/external/param/
https://nsddata.ru/ru/documents
http://www.nfa.ru/?page=fixing

1. Obwme NnonoXxeHus

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Hacrosilias MeToaMKa yCTaHaBIMBaeT Crocob onpeaeneHnst CpaBeasiMBoi CTOMMOCTM KOPrIOPaTUBHbIX
€Bpo0BMUralmii pOCCUMCKUX 3aEMLLMKOB, pa3MeLLEeHHbIX Ha MeXAyHapOAHOM pbIHKE KanuTana.
MeToauKa MOXET NPUMEHSATLCA NS ONPeAeseHns LieHb! B LENAX NEPEOLIEHKM NOPThENeN y4acTHUKOB
PbIHKa U UX KIIMEHTOB, (DMHAHCOBOW OTYETHOCTM, OLIEHKM CTOMMOCTH 06ecrneyeHuns no caenkaMm.

HacTtoswwasa MeToanka npeaHa3HayvyeHa aAnsg OLUeHKM KOpropaTUBHbIX eBp006J'IVIFaLl,Vlﬁ, HOMUHNPOBAHHbIX
N OCyLLECTBNAIOLWMX BbliMJ1aTbl B A0J1JlapaX U €BPO, MMEIOLWNX NPOCTYHO CTPYKTYPY AEHEXHbLIX MOTOKOB.

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 HabnoaaeMbliM BHEGUPXKEBLIM M BUPXKEBBLIM LieHaM. B criyyae oTCyTCTBUS
AKTMBHOIO pblHKa M AOCTOBEPHBIX CAENOK B TeYEHUE [iHS, OLeHKa CTOMMOCTU eBpoobnuraumm
MPOM3BOAUTCS HA OCHOBE MOAENN AUCKOHTUPOBAHWUS AEHEXHBIX MOTOKOB C YYETOM PbIHOYHOW
MHGOPMaLMK MO BbiNyCKaM TOrO Xe 3aeMLUMKa U C YYETOM PbIHOYHOW MHOPMaLMK NO BbiMyckaM
APYTUX POCCUICKMX 3aEMLUMKOB C @aHaNOMMYHbIM PENTUHIOM M CerMeHTOM (6aHK unv koprnopauust). Mpu
OTCYTCTBMW [@HHbIX MO BbIMYCKaM C aHaNOrMYHbIM PEUTUHIOM, OLIEHKA CTOMMOCTM NMPOU3BOAMTCS Ha
OCHOBE MOAENV MHAEKCHOrO ANCKOHTUPOBAHUS A€HEXHBIX MOTOKOB.

PaccunTaHHast B COOTBETCTBMM C HacTosiLiel MeTOAMKON CTOMMOCTb KOPMNOPaTUBHbLIX €Bpoobanraumii
Np13BaHa C onNpeaesieHHbIM YPOBHEM OCTOBEPHOCTM OMNpeAenvTb CNpaBeAIMBYO CTOMMOCTb Ha AaTy
OLIEHKW. MHTEpBan A0NYCTUMbIX 3HAYEHWI CNpaBeaIMBOl CTOMMOCTU Npu3BaH ¢ 90% BepOoSITHOCTLIO
onpeaenuTb rPaHuLbl AOCTOBEPHOCTU OLIEHKW CrpaBeasIMBoOM CTOMMOCTU. OnpeaeneHne CTouMocCTu
eBpoobnuraummn npomsBoanTcs 6e3 yueTa BIUSIHUS Ha Hee 06beMa COBEPLUAEMOIA KOHTpareHTaMum
COENKN U MOXET MPUHMMATBCA KakK CTOMMOCTb CAENKWU XapaKTepHOro AN AaHHOW eBpoobnvralmm
obbeMa. MeToanka MOXKET B HEJOCTAaTOYHOW Mepe yUnUTbIBaTb BONATUIBHOCTb KOHKPETHOM
€Bpo0bnMraumMm OTHOCUTENBHO BOMATUIILHOCTM €BPOOGIMIraLmMii JaHHOrO 3aeMLUMKa W/Unn AaHHOTOo
peNTMHIra Npy OTCYTCTBMM IOCTOBEPHbIX BHEOUPXKEBBIX U BUPXKEBBIX CAENOK 1 PbIHOYHON MH(OPMaLUK
MO OLIEHMBAEMOMY BbIMYCKY.

HacTtoswas meToamka ncnonb3yeT pe3ynbTaThl paboTel MeToanku onpeaeneHns CTOMMoCTH
eBpoobnuraumin MpaeutenscTBa PO LieHoBoro ueHTpa HP®, BKtoYas KpUBYHO AOXOAHOCTM
eBpoobnurauuii MpaBuTenbcTBa PO, TEpMUHBI 1 OMNpeaeneHust.

TepMUHbI 1 onNpeaeneHns, He YCTaHOB/EHHbIE B MeToAuKe, MPUMEHSIOTCS B 3HAYEHUSIX,
YCTaHOB/EHHbIX BHYTPEHHUMK AokyMeHTamMu HKO AO HPZ, aokyMeHTaMu, perfiaMeHTUpyoWwmMm
MopsiIoK NPOBEAEHMS TOProB U pacdeTa MHGOpMaLIMOHHBIX NokasaTtenel B MAO MockoBckas 6upxa,
a TaKke HopMaTMBHbLIMK NPaBOBbIMK akTaMu baHka Poccun, 3aKOHaMU U UHBIMW HOPMATUBHBLIMU
npaBoBbIMM akTamMmn Poccuiickon Genepaumnu.

HacToswas MeTtoauvka, a Takxe BCE U3MEHEHUS U AOMOSHEHUS MeToAMKM yTBepXAaroTCs
MNpencepatenem lMpasneHns HKO AO HP/ npu cornacoBaHuu ¢ IkcnepTHbIM COBETOM M BCTYMaloT B
cuny ¢ aaTbl, onpegensieMoii pewerunem MNpeacenatenem Mpasnenust HKO AO HP/.

5> MeToavKa onpeaeneHnsi CToMMOCTM eBpoobnuraumii NMpaeutensctea PO ony6nnkoBaHa Ha
https://nsddata.ru/files/docs/val/metodika_eurobonds_minfin_27062019.pdf
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1.8

NHpopMaumns 06 yTBEPXXAEHUM U BCTYMSIEHMN B Cuny MeToaMKK, a Takke U3MEHEHMIN 1 JOMOSTHEHNI
B Hee packpblBaeTcs Ha cante HKO AO HPZ He no3aHee, YeM 3a 2 HeAenu A0 AaTbl BCTYMNIEHUS
nx B Cuiy.

2. Mopsinok onpeaeneHnst CTOMMOCTU eBpoobnmraumi

2.1

2.2

2.3

2.4

2.5

2.6

OnpepeneHve cnpaBeavBo CTOMMOCTU P;(t) Ans i-oro Bbifycka eBpoobnuraumnii Ha Bpems t,
a TaKke MHTepBasa AOMyCTUMbIX 3HAYEeHWI cnpaBeanmMBon ctoumocTy [D;(t); U;(t)] oCHOBbIBaETCS
Ha NpVYMEeHEeHUN Kackaja M3 TpeX MeTOA0B, B COOTBETCTBUM C YPOBHEM MCXOAHbIX AAHHbIX:

a) MeTOA PbIHOYHbIX LIEH;

b) MeToa ANMCKOHTMPOBAHHOMO AEHEXHOrO NOTOKA (C NCNONb30BaHMEM AaHHbLIX 3aeMLmKa n bymar ¢
aHanornyHbIM PeENTUHIOM);

C) MeToA MHAEKCHOMO AMCKOHTUPOBAHHOMO AEHEXHOro NoToka (C MCNONb30BaHWEM AaHHbLIX MHAEKCOB
KOpropaTMBHbIX eBpoobnraLmii).

lMepBbiil YpPOBEHb OLEHKM UCTOSNb3YET PbIHOYHbIN NOAXOM, BTOPOM U TPETUIA YPOBEHb UCMOSb3YIOT
JIOXO/IHbIM NofxoA. Bbibop oAHOro 13 Tpex METOAOB pacyeTa CNpaBe/IMBON LiEHbLI ONpeaensieTcs
JIOCTYMHOCTbBIO U CTEMEHBIO 1I0CTOBEPHOCTU PbIHOYHONM MHMOPMaLMU. Ha NepBOM YpOBHE UCMONb3YETCA
MHGOPMaLKs Mo BHEGUPXKEBLIM CAENIKaM MO AaHHOMY BbIMyCKy eBpOoo6Mraumii, Ha BTOPOM YPOBHE
MCMOJIb3YETCS PblHOYHasH MHGOPMaLKMs No eBpoobnMraumsM AaHHOMO 3aeMILMKA UK PENTUHTE, Ha
TPETLEM YPOBHE MCMOJb3YIOTCSA AaHHbIE NO MHAEKCAM eBPOOBMUraumii MHTepdakc.

I'IepBb|17| YPOBEHb OUEHKU — METOA PbIHOYHbLIX LIEH — NMPUMEHUM, €C/TU B TE€4EHNE AHA Ha OCHOBHOM
pbIHKE 66111 CcoBeEpLIEHbI AO0CTOBEPHbIE CAENKN C [aHHON eBp006ﬂVIFaLI,VIel7I, Mo KOTOPbIM BO3MOXEH
pacyeT CI'IpaBELI,J'II/IBOI‘;I prHOl-IHOI‘/JI LeHbl. B 3TOM cnyyae crnipaseanvneBasi CTOMMOCTb eBp006J'IMFaL|,MVI
onpeaendeTca Kak MemMaHa pacnpeaenieHmna ueH A0CTOBEPHbIX CAENOK.

BTopoi1 ypoBeHb OLEHKN — METOA AMCKOHTMPOBAHHOMO AEHEXHOMO NOTOKA — NPUMEHNUM MPU OTCYTCTBUM
AOCTOBEPHbIX CAENOK Mo eBp0061'IVIFaL|,l/II/I B TEYEHWNE TOProBoro AH4, HO HaM4YMmM KOTUPOBOK MO
AAHHOMY BbIMYCKY UM PbIHOYHOM MHOPMaLMK NO APYrvM BbiMyckaM TOrO XXe 3aeMLMKa, @ Takke
BbIMYCKaM TOro0 e perTuHra. [Ins BbiMyCKOB 3aeMLUMKA W BbIMYCKOB TOMO XKe PeNTUHIra CTposITCS
KpuBbIE€ Z-Cnpeaos. 3aTtem cnpaBegmBas LIEHa 06}'IVIFaL|,l/IVI onpeaendaeTca AMCKOHTUPOBAHNEM
JIEHEXHbIX NMOTOKOB MO KPUBOM AOXOAHOCTM eBpoobnuraumii MNMpasutenscrea PO.

TpeTunin ypoBeHb OLEHKM — METOA MHAEKCHOIO AMCKOHTMPOBAHHOIO AEHEXHOr0 NOTOKA — NMPUMEHSETCS
Mpy OTCYTCTBMU PbIHOYHOWN MHGOPMaLMK MO BbIMYCKaM 3aeMLUMKa M BbiMyCKaM TOro Xe perTuHra, TO
€CTb KOria He NpUMEHVMbI NePBbIN 1 BTOPOM YPOBHM OLEHKU. B TakoM cnyyae ans onpeaeneHus
AVMHAMUKK z-cnpefa eBpoobnvraummn AoNOSHUTENBHO UCMOoNb3yeTcs MHdopMaums no uHaeKcam
eBpoobnuraunit MHtepdakc. Cnpaseaiveas LieHa Takxke onpeaenseTcst AUCKOHTUPOBAHUEM AEHEXHbIX
MOTOKOB MO KPMBOM [OXOAHOCTM eBpoobnuraumii Mpaeutenscrea PO.

YnpaensiowmMMy napaMeTpaMmm METOAUKM SIBASIKOTCS (3HAYEHWs! YNPaBsoWMX NapamMeTpoB
yCTaHaBnuBatoTcs MeToandeckol pabodeit rpynnoi n dukcupytotcs B MpunoxkeHnn 1 K HacTosiwen
MeToauke):

a) KonunyectBo cAENOK S - rpaHvLa NpUMEHEHUS [0MONHUTENIbHON GUNbTPaLIMKM C UCMOMb30BaHMEM
NCTOPUYECKMNX AAaHHBIX 1Sl METOAQ PbIHOYHBIX LIEH;

b) Mepunoa skcnMpaummn AaHHbIX NO NEPBOMY METOAY, T.€. MAaKCMMasibHO BO3MOXHbIN Nepuoa, AaHHble
KOTOPOro MOXHO MCMOJb30BaTh ANt GUIbTPaLMK C UCMONb30BaHMEM UCTOPUYECKMX AaHHbIX.
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3. MeTog pbIHOYHbLIX LieH

3.1

3.2

3.3

3.4

3.5

3.6

3.7

MeTo/ pbIHOYHBIX LIEH NMpeaHa3HayeH Ans onpeaesieHns CrpaBeaiMBol LieHbl eBpoobnmraumm B
C/lydae, Koraa B TeYeHue AHA ¢ eBpoobnuralmeit copeplieHbl 1 unu 6onee CAENOK, NPU3HAHHbIX
AOCTOBEPHbIMU. ECiM B TeYEeHMe TOProBoro AHs Ha OCHOBHOM MM MHOM aKTMBHOM W JOCTYMHOM
YYaCTHUKaM pbiHKe 6bInK 3ahUKCMPOBaHbI JOCTOBEPHbIE CAENKW, TO CNPaBeA/IMBas pbiHOYHas LieHa
€Bpo0bMraLmm paccUUTLIBAETCS Kak MeiMaHa pacrnpeaesieHnst LEH TakuX CAENOK.

CnpaBeanueas CTOMMOCTb, pacCUMTaHHas Mo METOAY PbIHOYHbLIX LieH, COOTBETCTBYET OXWIAEMOW LieHe
No CAENKE XapaKTePHOro Ans JaHHOM eBp006J'IVIFaLI,VIVI obbema n He YYUTbIBAET BINAHUNE 06'beMa,
HanpuMmep, 3Ha4YNTENbHO MNMPEBbILLAOLLErO cpe,qHMﬁ [IHEBHOV 06beM TOPros.

Ha MOMEHT HanucaHus METOAMKM OCHOBHBIM PbIHKOM A1 KOPNOPaTVBHbLIX €BPOOB/IMraumii ABNSIETCS
BHEOMPXKEBOW pbIHOK. MH(bOpMaLms Mo BHEOMPXKEBLIM CAENKAM PacKpbIBAETCS POCCUIACKUMM
YYaCTHUKaMM B paMKaX OTYETHOCTW MO BHEOMPXKEBLIM CAENKAM C MHCTPYMEHTaAMM, BXOASLWMMHY B 1-2
YPOBEHb NIMCTUHIra MoCKOBCKOW Bupxxm, a Takke MexayHapoAaHbIMW yY4aCTHUKaMM B paMKax
obecneyeHnst Npo3payHOCTM NOC/e COBEPLUEHMS CAeNoK B cooTBeTCTBMM € MIFID II. OgHaKko NocKonbKy
packpbiTMe MHdOpMaLmm No BHEGUPXKEBLIM CAeNKaM NPOM3BOANUTCS YHACTHMKAMM KaK aBTOMaTUYeCKH,
TaK U B PYYHOM pexume, Heobxoamma punbTpaums HeAOCTOBEPHbLIX AaHHbIX. [osiBneHne
HeO0CTOBEPHbIX AaHHbIX 006YCOBEHO OnepauvoHHbIMM OLUIMBKAMKN YYACTHMKOB M Hann4mem
nHgopMaLmMmn No caenkaM, He BASIoWMMUCS 06bl4HbIMKM, B 06LLEM MaccvBe AaHHbIX. HdopMauuns o
haKTUUECKNX caenkax OTHOCUTCS K MEPBOMY YPOBHIO UCXOAHbIX AaHHbIX.

MeToA PbIHOYHBIX LIEH NMPUMEHSIETCS AN KOPMNOPATUBHBLIX EBPOOGNraLMiA, ANst KOTOPLIX COBEPLUEHO
100 1 6onee caenok 1 KOTopble TOProBaancb MUHUMYM oauH Mecsl (30 1 6onee KaneHAapHbIX AHEN) ¢
Hayana BTOPUYHOro obpalLeHus.

KonmuecTBo cAenok S - rpaHMua NPUMEHEHUs! A0MNONHUTENBHOW DUbTPALMK C UCMOSIb30BaHNEM
NCTOPUYECKMX AaHHbIX AN METOAA PbIHOYHBIX LIEH - ONPeAEnsieT, AOCTAaTOYHO M CAENOK C
OLIEHMBAEMbIM BbIMYCKOM €Bpo0obnNraLmii, YTobbl onpeaensTh JOCTOBEPHOCTb 3aKOUEHHbIX CAENOK
TOJIbKO MO AdHHbIM AAaTbl OLIEHKW. B Cny4ae, ecnu caenok S nnn MeHblle, Ang CbVIJ'IpraLl,VIVI
AONOJTHUTENBHO UCNOJIb3YKOTCA UCTOPUYECKMNE AaHHbIE (ﬂaHHbIe I'IOCJ'IELI,HeI';I AaTbl OLUEHKN, Ha KOTOPYIO
6bl/1a paccuuTaHa LieHa Mo METOY PbIHOYHBIX LieH). Ecin MeTtoamyeckon pabodei rpynnoi He
COrlacoBaHO MHOE, MUHMMAJTbHBIM KOJIMYECTBOM MPUHUMAETCS S = 3.

MycTb k — paccMaTpMBAEMOE KOJIMYECTBO KasleHAapHbIX aHeln uctopun (k > 30), Ucnonb3yeMoe Ass
OLIEHKM NMapaMeTpPOB MeToAa PbIHOYHBIX LieH, HeobxoamnMo, YTobbl B nepuoa [T — k, T — 1] nonano
MUHUMYM 100 caenok; u, — CNpaBeAnnBas pbiHOUHAs LeHa t-ro aHs (t € [T —k; T — 1]),

V;; — 06beM i-oi caenku (B WTyKax) t-ro AHs.

MMycTb CAENKM BHYTPU [HSA pacnpeaesieHbl Kak:

1 max(0, [p — u| — aln(V + 1))?
p~foluc*aV)= exp (— :
J2m62 + 2aIn(V + 1) 2¢?
LleHbl AHeN pacnpeaeneHsbi:
2
1 max(0, (¢ — p,r| — avAtIn(ZV + 1)
u~f (@l ppr, 62,0, TV, AL) = exp| — (O] =t . ) :
V2m¢? + 2av/AtIn(TV + 1) 2

rae u — UTOroBasi LieHa Ha [aTy OLEHKMW, . — UTOTOBas LieHa 3a NpeablayLlyto AaTy OLEeHKU, At —
KONMYECTBO KaneHAapHbIX IHEN C AaTbl OLEHKM fi,,., Y.V — CYMMapHbIN 06bEM 3a fieHb, a —
KOPpeKTMPOBKa Ha 06beM. ANrOpPUTM BbIYMCIIEHMS] KBAHTWMIEW A1l pacnpeaeneHmii C NIoTHOCTLIO f
npuseaeH B NpunoxxeHun 3.
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3.8

3.9

3.10

MceBAOAMCIEPCHS CAETIOK BHYTPU [iHS — OTK/IOHEHME CAENOK OTHOCUTESIbHO CMIPABEIBON LieHb! 1,
Ha ATy OLIeHKM:
K
s i wie max(0, |y — pye| — an(Vy + 1)) 2
Sue N =1, ’
N Lz Wir

nceBﬂ,O,qMCﬂepCVlﬂ COENKU.

Cizt = WitC[zl_tl
rae V,, — 06beM i-0i CAENKM t-ro AHS; o — KOPPEKTUPOBKa Ha 06beM, paccunTbiBaeMas Ans
paccMaTpmBaeMoro AHA T, K; — KONMYeCTBO COBEPLUEHHbIX CAENOK BHYTPU t-ro AHA; w;.- BEC i-oW
CAENKN AHS t, PaccuUMTbIBAEMbIii Mo opmyne w;, = In(Vy, + 1) . 3HauYeHne w;, paccunNTbIBaeTC
aHaJIorM4yHo BeNMNYMNHE 3aBUCUMOCTU KOPPEKTUPOBKKN LIEHBI OT 06'bEMa, HO B CU/ly Apyroro cMmbiCna
AAHHOro NoKasaTtend UCNOoJIb3YETCA ApYyroe 0603HaueHue.
MceBaoAMCNEpCUs CNpaBeaIMBON LiEHbI:

¢t = max(0, |,ut - ﬂprev' — avVAt In(V; + 1)) 2,

roe V, — cyMMa 06bEMOB CAENOK ANS t-10 fHs, V, = YN V;; prev — 6nvkaiumii npeaecTsyowmii

[HIO t IEHb, B KOTOPbI 6biN1a LieHa 1-ro MeToaa; At — CpOK B KaneHAapHbIX [HSAX MEXAY t U prev.

KoppeKkTUpoBKa Ha 06bEM HAaXoAUTCA MyTEM MUHUMM3ALMKUG orapudMrMUeckoin hyHKLUUK
npaBaonoaobus:

T-1 K; T-1
InL = E E ln< /2nwitci + 2aln(V, + 1)> + E ln( /27‘[(? + 2aVAtIn(V, + 1)),
t
t=T—k i=1 t=T—k+1

npuv 3ToM a = 0.

OnpenenMM 3Ha4YeHne CI'IpaBe,CU'IMBOf;I prHO‘-IHOﬁ LUEHbI pur KakK pe3ynbTaT Ml/‘IHl/‘IMI/‘I3aLl,l/‘Il/16 cnepyrouwiero

BbIpaXXeHWs1 BHYTPU paccMaTpyMBaeMoro aHs T:
Kt

Z 1n< /aniTgﬁT +2aIn(Vy + 1)).

i=1
U, MPU3HAETCS UTOTrOBLIM ANst AHS T B TOM CNyYae, KOraa BCe paccMaTpyBaeMble CAENKM B JAHHbIN
[A€eHb 6bINN NPU3HaHbI 4OCTOBEPHBLIMU. B NPOTMBHOM Crlydae npon3sBoanTcs GUIbTpauns: Ha KaXkaoMm ee
Llare HejOCTOBEPHbIE CAENKM O0TOPaChIBalOTCS, 3HAYEHUE CNPaBEAIMBON PbIHOYHOM LIEHbI
nepecunTbiBaeTcs. Mpouecc punbTpaummn NpekpaLlaeTcs, eciv 3HaYeHNE CNpaBeasiMBoON pbiHOUHOM
LieHbl Ha TeKyLleM ware gpunbTpauumn coBnagaeT co 3Ha4YeHMeM, pacCUMTaHHbIM Ha NpeablayLeM Lware,
N, €CNN KONMYECTBO pacCMaTpmMBaEMbIX CAENOK He YMEHbLUMIOCk. B TOM cnyyae, ecnu Bce caenkm
6bInY NpU3HaHbI HEAOCTOBEPHBLIMU, METOA PbIHOYHbLIX LIEH HE NMPUMEHSIETCS U AaHHbIN BbIMYCK
OLleHNBAEeTCs B COOTBETCTBMU C METOAOM ANCKOHTUPOBAHHOIO AEHEXHOro NoToka niM MeToaoM
WHAEKCHOro ANCKOHTUPOBAHHOIO AEHEXHOro NoToKa, onncaHHbIMK B [nase 4 u Mnase 5
COOTBETCTBEHHO.

Cpenka npusHaeTcs AOCTOBEPHOM, eC/n LIEHa CAENKN HE BbIXOAUT 3a Npeaesbl kopuaopa ¢huibTpaumm:
pir € [Q1(f(p | ur, cﬁ’[‘l a, VT)F Q99(f(P| Ur, C;ZLT’ a, VT))]'

rae f(p) — NNOTHOCTb pacnpeaeneHns CNpaBeannBoi PoIHOYHOM LiEHbI Ups Q1 ¥ Qo9 — 1% 1 99%

KBaAHTWM pacnpeaeneHns ¢ NAOTHOCTbIO f COOTBETCTBEHHO.

5 NMpoueaypa pobacTHON MUHUMKU3ALMM NPEACTaBASET COBON UTEPALIMOHHDIA anropUTM LIEH3YpUPOBaHMS AaHHbIX. Ha KaXaoM ware ans
BCEX CLEJNIOK OLEHMBAETCS BENMYMHA COOTBETCTBYIOLUMX UNeHOB (DyHKUMM npaBaonopobusi. CAenku, Anst KOTOpbIX BEMMYMHA OLUMGKM
npe.bllWaeT 2.795*curmMa (rae curMa - CTaH4apTHOE OTKIIOHEHWE OLUMGKM MOAENM) UCKIIOYAOTCS M3 PaCCMOTPEHUSI Ha CIeAYIOLLEM Luare.
ANropuTM LIEH3YPUPOBaHWUS OCTAHAB/IMBAETCS!, €C/IM Ha OYEPEAHOM Liare He MPOUCXOAMT OTCEMBaHUS HabnoaeHui
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3.11

3.12

3.13

3.14

Ecnu obLyee konnMYecTBo CAENOK UM KOJTMYECTBO CAENOK, OCTaBLUMXCS B pe3ysbTaTe npeabiayLlero
Wwara GpunbTpauMn, B pacCMaTpuUBaEMbIA A€Hb MEHbILE S, TO ANS YCTAHOBMIEHUSI AOCTOBEPHOCTM CAENKM
KpoMe onucaHHoro B nyHkTe 3.10 ycnoBust nobaensieTcss TpeboBaHne OTHOCUTENBHO CPaBeasIMBOIA
PbIHOYHOW LIEHbI NPEAbIAYLLEr0 pacCMaTPUBAEMOrO AHS:

pir € [Ql (f(P Iﬂprev: cﬁ’[" a, VT)); Qoo (f(P |:uprew C;ZLT' a, VT))]-
Cpeawn caenok, NpusHaHHbIX HEAOCTOBEPHLIMK, BblibMpaeTcs caenka ¢ HaMbonbWMM pacCTOSIHMEM LIEHBI
[0 VHTEPBAJIOB, YKa3aHHbIX B nn. 3.10 v nn. 3.11. 3aTeM ULETCS HOBOE 3HAaUYEHWE CNpaBea/IMBOM LiEHbI
ur 6€3 yyeTa 3Tol CAeNKM, OCTaBLUMECS CAENKWU NPOBEPSIIOTCA Ha AOCTOBEPHOCTb. MNpoLecc
MOBTOPSETCS A0 MNPU3HAHMS BCEX OCTABLUMXCS CAENOK AOCTOBEPHBLIMM, MO0 NPU3HAHNA BCEX CAENOK
HeAOCTOBEPHbIMMU.

WToroBas LUeHa Ha AaTy OUEHKK T OonpeaenaeTcsa Kak:
P (T) = Qso (f(p | ur, Cﬁw a, VT))'

Kopuraop AOCTOBEPHOCTM LieHbI ONpeaensieTcs Kak:
[D,(T); U (D] = [@s (F( | 153 Vi) )5 Qos (F (0 | 1 62 Vi) )|

4. MeToa AMCKOHTUPOBAHHOIMO AEHEXHOro NoToKa

4.1

4.2

4.3

MeToa npyMeHsieTca ANns onpeaeneHus LeHsbl EBpOO6J'IMFaLI,MVI B CNly4ae€, Korga Ha AaTy OUEHKU
OTCYTCTBYIOT CAENKN NN NAapaMETPbl MMEKLLNXCA CAENOK HE NO3BONAOT NPU3HaTb UX AOCTOBEPHbLIMU,
HO €CTb KOTMPOBKW MO OLEHNBAEMOMY BbIMYCKY WM PbIHOYHbIE AaHHbIE MO UHbIM BbIMyCKaM AaHHOIo
3dEMLUMKa U BbINMyCKaM aHalIormM4yHoro peﬁTMHra Ha AaTy OLEHKMW.

CnpaBeanveas LeHa eBpoobnuraunm paccumMTbiBAaeTCS ANCKOHTUPOBAHUEM AEHEXHbBIX MOTOKOB MO
KpVBOW JOXOAHOCTU eBpoobnuraumin MpasuTenbcTBa PO ¢ Mcnonb3oBaHMEM HabMoAaeMoro z-cnpeaa.
[nsa oueHkn Habnogaemoro z-cnpeaa UCNonNb3yeTcs KpuBas 3aeMLUmnKa, NOCTPOeHHas no Metoay
HenbcoHa-Curens-CeeHcoHa. Ecnm nHdopMaumumn no 3aeMLUmMKy OLEHMBAEMOrO BbIMyCKa HEAOCTATOYHO,
CTPOWTCS KpMBasi MO BCEM BblMyckaM eBpoobanraumin poCCUMCKUX 3aEMLLMKOB C aHanorMyHbIM
PEVTUHIOM (C YYETOM pasfeneHns 3aeMLLMKOB Ha 6aHKOBCKMX U KOPMOPaTUBHBIX).

[N KaXAoro 3aeMLUMKa U KaXKaow rpynmbl Mo pedTUHraM Cpeam KopropaTUBHbLIX U 6aHKOBCKMX
€BpoobnMraunit CTponTcs Kpueasi z-cnpefoB HenbcoHa-Curensi-CBeHCOHa Ha AaTy t:

1 A
=1 i-em(-E) e (- (-on(-F) o (-F)
t t t

(2 (1o (i) o (5
|—(1—exp|— —exp|— R
T P Ae +1¢ P Ae +1;

rae T — CPOK [I0 MorawleHns unu 6amkaniiero onumoHa (B rogax)’. Habop napameTtpos

{l;, St, Cty Ae, B, 1} CTPOUTCS C MOMOLLBIO anropuTMa dunbTpa KanmaHna, onncaHHoro B MpunoxxexHun 4
MeToamKku onpeaeneHns CToMMOCTH pybneBbix 06nmnraumin ¢ y4eTOM AOMOSIHEHUIA, BHECEHHBIX B
MeToaunke onpeaeneHns ctoumMocti espoobnuraumii MNpaesutenscrtea PO. C TeM pasnmumeM, Uto
BHYTPEHHMUM COCTOSIHUEM KPUBOW SIBNSIETCS HE BEKTOP AMCKOHT-(DAKTOPOB Ha CETKE CPOYHOCTEN, a
napameTpbl Moaenu. ®opMyIibl, ONUCkIBaOLWME AMHAMUKY NapaMeTPoB M UX KOBapuaumil BO BPEMEHU
npueeaeHs! B MNpunoxeHnn 2.

7 PacyeT T NpOM3BOAMTCS B COOTBETCTBMM C KOHBEHLIMAMM, MPUHSITBIMW 15 BaNiOTbl, B KOTOPOIi HOMUHMPOBaHa OLieHMBaeMast 06nuraLms.
https://en.wikipedia.org/wiki/Day_count_convention
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4.4 B 3aBMCMMOCTW OT HalMuMsl PbIHOYHbBIX AaHHbIX BLIBUPAETCS KPWBas, MO KOTOPOW pacCUMTbIBAETCA
z-cnpen zVSS oueHmBaeMoit bymaru:

4.4.1 Ecnv Ha faTy OUEeHKK uMmeeTcs XoTs 6bl ogHa KoTMpoBka no 6ymaram 3aemuumka, To
BblbMpaeTcs KpnBas 3aeMLUnKa;

4.4.2 WHaye, ecnv MMEIOTCA KOTUPOBKM XOTS 6bl MO TpeM 6yMaraM TOro e pelTuHra, To BblbupaeTcs

KpvBasi No penTUHY;
4.4.3 B npoTWBHOM Ccrny4ae 2-i MeToa He paboTaer.

4.5 WTtoroBbili z-cnpea onpeaensieTcs cieayowmm obpasom.

4.5.1 Ecnu B TeyeHue nocnegHux 14 aHein no eBpoobnnraumm 6binm LeHsl 1-ro MeToaa, To z-Ccrpea

Ha [1aTy OLIEHKMU:

1 NSS __ . NSS
zr = zp_ + (207> — 272%),

rae k — KOnM4YecTBO KaneHAapHbIX AHEN MeXAy AaTON OLEHKM M 6ivkailumMM K AaTe OLEeHKU
[HEeM, B KOTOpbIM 6blna LueHa 1-ro MeToaa;

z3_, — Z-Cnpea 1-ro MeToaa B 6nvbkallumii K AaTe OLEHKW AeHb, koraa 6bina ueHa 1-ro metoaa
4.5.2 Ecnvu B TeyeHue nocnegHuin 14 gHeit no eBpoobnmraumm He 6biio UeH 1-ro meToda, To z-cnpej

Ha AaTy OLEHKMU:
min(max(k — 14,0),16) .. max(min(30 —k, 16),0)
- 16 e 16 g

1 NSS __ _NSS
Zr Zr_p + (27°° — zp2% )

4.6 [ns onpeaenenust rpaHnL AOCTOBEPHOCTU z-Cnpeaa CTPOSITCS! KpUBBIE MO LieHaM BEPXHEN U HUXKHEN
rpaHuLL AOCTOBEPHOCTM 1-ro MeToza, high u low koTMpoBkam®. TakuM 06pa3oM rpaHuLbl z-CNpeaa:
Z#pper(l_) — Z?SS,upper (T), Z%Ower(‘f) — Z7IYSS,lower(T).

4.7 Bblbop penTHHra oLeHMBaeMon byMarv NpousBoanTCs B cOOTBETCTBUM co LLlkanoin HPA u3
MpunoxxeHns 6 MeToanKN onpeaeneHns CToMMOCTM py6neBbix 0bnvraumnii. Bolbupaetcs Hambonee
KOHCEPBATMBHbIN PEATUHI U3 PEATUHIOB 3MUCCUM, NPU OTCYTCTBUM PENTUHIOB 3MUCCUM aHANOMMYHO
BblbMpaeTcs Hambonee KOHCEPBATMBHbBIN U3 PENTUHIOB 3aeMLUMKA, 3aTEM SMUTEHTA U B MOC/IEAHIO
ouyepeab — rapaHTa.

4.8 LleHa eBpOO6J'IMFaLI,MM no MeToay ANCKOHTUPOBAHHOIO AEHEXHOI0O NOTOKA PaCCHUTbIBAETCA KaK:
PA(T | 27) = ) CFiexp(=(r(z) +zp) - 7) — AL
i

rae CF; — i-blii AEHEXHbIN NOTOK NO eBpoobnuraumm, r(t;) — CTaBka ANCKOHTUPOBAHUS Ha BPeMS T; B
rogax 40 BbiMfaThl AEHEXHOro NOTOKa, paccyMTaHHasi No KPMBOW AOXOAHOCTM eBpoobnauraumin PO,

Al — HaKOMJIEHHBIV KYMOHHbIV A0OX0Z MO eBpoobauraunm. ns AMCKOHTUPOBAHMSI UCMOMNb3YeTCs KpuBas

JIOXOAHOCTU eBpoobnuraumin MpaeuTenbcTBa PO, paccunTbiBaeMasi B COOTBETCTBUMU C MeToANKOM
onpeaeneHnst CToMMoCcTU eBpoobnunraumii MpaeutenscTea PO°.

4.9 KOPVIlJ.Op AOCTOBEPHOCTU LIEHBI ONMPEAENAETCA YePE3 LIEHbI, NMOJTyYEHHbIE N3 COOTBETCTBYOLLUX Z-
crnpenos (ZlTJPPeT,Z%ower):
[D,(T); Uo(T)] = [Po(T | 277P¢T), P (T | z§ower))].

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

9 MeToAuKa ornpeaeneHmns CToMMoCTU eBpoobauraLmii NMpasutenscTsa PO ony6nmkosaHa Ha
https://nsddata.ru/files/docs/val/metodika_eurobonds_minfin_27062019.pdf
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5. MeTtoa MHAEKCHOro AMCKOHTUPOBAHHOIO AEHEXHOro rnoToKa

5.1

5.2

5.3

5.4

5.5

5.6

MeToA MHAEKCHOTrO AUCKOHTMPOBAHHOMO AEHEXHOrO NOTOKa NPUMEHSIETCS AN ONpeaeneHns LieHb
€Bpoobnuraumu B ciyuae, Koraa HEBO3MOXHO OrpeaeneHue LeHbl N0 METoAy PbIHOYHbBIX LIEH

WM METoAY AUCKOHTMPOBAHHOIO AEHEXHOrO NoToKa (HabnoaaloTCsl PbIHOYHbIE AAHHBIE MEHEE, YEM
Mo 3 BbiNyckaM eBpoo6Mraumii C aHanorMuHbIM peTUHIOM BHYTPU Ipynbl KOPNOPATUBHBIX UK
6aHKOBCKMX 3aeMLUMKOB). B MeToae MCMonb3yoTcs Bce AaHHble 2-ro MeToAa U eBPOOBAMraLMOHHbIE
nHaekchl MHTepdakc.

Ha paty T, korga He HabnogaeTcs AOCTAaTOMHO PbIHOYHBIX AaHHbIX (B COOTBETCTBUMN C KPUTEPUSMY,
YCTaHOB/NIEHHbIMM B [NaBe 4) no oueHnBaeMolt bymare, 6yMaraM 3aeMLumKka U ByMaram Toro xe
pevTnHra, 6epeTcs COCTOSIHNE KPUBOW Ha AATY t,,.:, KOTAA KpMBasi CTpoMnacb No 2-My MeToay, U
obHOBNSETCA NO HAabNAEHUSM z-CrIpeaoB COOTBETCTBYIOWMX MHAEKCOB (baHKOBCKME U
KopriopaTuBHble). COCTOsIHWUE Z-KpUBOW OBHOBNSIETCS C UCMOJb30BaHMEM dunbTpa KanMaHa
aHaNorMyHO O6HOBIIEHMIO Z-KPUBOWN BO 2-M METOAE C TOW pa3HMLEN, YTO BMECTO Z-CNPEAOB KOTUPOBOK
NCMOJIb3YHOTCA 3HAYEHMS Z-CNpefoB MHAEKCOB.

MToroBbli z-Cnpea v rpaHnubl A0CTOBEPHOCTU OMpeEAENAETCA aHaorM4yHO MeETOAY ANCKOHTUPOBAHHOIO
AOEHEXHOro NoToKa.

BepxHsIst U HUXKHSISE rpaHWLbl z-CripeioB MHAEKCOB ONpeaensitoTcs kak kBaHTUm 95% v 5%
HOpPManbHOrO pacnpeaeneHnst C ¢ PaBHON UCTOPUYECKOW MECSYHOW BONATUILHOCTM MHAekcall.

LleHa eBpOO6J'IVIFaLI,VIVI no MeToay MHAEKCHOro AUMCKOHTUPOBAHHOIO AEHEXHOIO NMOTOKa paCCHUTbIBAETCA
KakK:

Py(T | 27) = ) CRexp(—(r(z) +2zp) 7)) — AL,

i
rae CF; — i-blil AeHeXHbIV NOTOK No eBpoobnuraumn, r(t;) — CTaBka ANCKOHTUPOBAHWUS Ha BPeMs T;

B rogax Ao BbiMAaTbl AEHEXHOMO NOTOKA, paccuMTaHHas Mo KPUBOW AOXOAHOCTY eBpoobnuraunii PO,
Al — HaKOMNJEHHbIV KYMOHHbI A0X04 N0 eBpoobamraumm.

I LieHbI 0”peﬂer|ﬂEIC$l '-lepe3 LleHb|, I'IOJ'Iyl-IeHHbIe N3 CO( )TBeTCTBy|O||||1X 7z
[ES(’} )' U3(’1 )] [ 3(’1 |ZT )’P3(2 |le we )]

10 BonaTULHOCTb BLIYUCTAETCS MO (DOPMYSIE OLIEHKU CKOPPEKTMPOBAHHOIO CTaHAAPTHOrO OTK/IOHEHWS BLIGOPKU (CM.
https://en.wikipedia.org/wiki/Standard_deviation# Corrected_sample_standard_deviation).
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MNpunoxeHwue 1

3HayeHus ynpasnaoLWmx napaMeTpos MeToanku

c) KonuyecTtBo caenok S — rpaHvua NPUMEHEHWs! AONONHUTENBHON (UNbTPaLMK C UCMONb30BaHUEM
NCTOPUYECKMX AaHHbIX AN METOAQ PbIHOYHBIX LieH. Ecnn nHoe He cornacoBaHo MeToanyeckom
paboueii rpynnoi, S = 3.

d) Mepvoa 3kcnMpauum AaHHLIX MO NEPBOMY METOAY, T.€. MaKCMManbHO BO3MOXHbIN NEpUOA, AaHHbIe
KOTOPOrO MOXHO UCMOb30BaTh ANs UbTpaLuK C UCNOIb30BaHUEM UCTOPUYECKMX AAHHBIX.

Ecnm nHoe He cornacoBaHo MeToauyeckoi paboyein rpynnoi — 14 kaneHaapHbIX AHEN.

MpunoxeHue 2

KpuBasi 3aeMLLMKa CTPOMTCS CorflacHo Mofenn HenbcoHa-Curens-CBeHCOHa, B MOMEHT BPEMEHW t z-Cripef,
Ha CPOYHOCTb T MOXET 6bIThb MOMYYeH Mo cneaytoLeit dbopmyne:

ze(@) =1l +s; % (1 - exp(—/%)) +cp - (% (1 - exp(—i)) — exp (—%)) + h
(= (- en () e (555

BekTop napaMeTpoB KpMBOI O6HOBNSIIOTCS B KaXKAbIA MOMEHT BPEMEHM t, KOTja UMeIoTCs HabI0jeHus, B
pe3ynbTaTe NpuMeHeHus ¢punbTpa KanmaHa.
MaTpvua KoBapuauum BbIrNSauT CieayowmnM obpasom:

cov(l,ly) - cov(l,n.)
Covpgs(t) = ( : : >
cov(ne,ne) - cov(ne,ne)
Mpw Wware BpeMeHn & 3N1eMEHTbI Ha TTaBHOW AWaroHanu NepeonpeaenstoTcs CleayowmnM 06pasoM:
cov(lys leys) = cov(ly, le) + 6+ Zeoy,
cov(Stys, Stvs) = CoV(Se, St) + 6 * Zeoy,
cov(Crys) Crys) = cov(Ce, €t) + 6+ Zeoy,
cov(hers, heys) = cov(hy, he) + 8 - Zeoy,
rhe zco, = max(|z,(8)|, 1z: (A1, 1z:(m)D),
cov(Aers Aess) = cov(Ay, A) + 8 - 4,
cov(Mers, Nevs) = cov(me,me) + 6 - 1.

I'IapaMeprl COCTOAHUA NMpU LWWare BpEMEHN HE MEHAIOTCA.

OTKNOHeHuWe NOJTy4EHHOro z-Cnpeaa Ha CPOYHOCTb T OT OXXWMAAEMOIro B MOMEHT BPEMEHU t PAaCCHUTbIBAETCA
COrnacHoO BbIpaXX€HUIO:

62,(7) = z["°N(T) — 2,(7),

roe zmarket(r) — z-cnpea, pacCuMTaHHbIN Mo 6yMaraM COOTBETCTBYIOLLErO 3aEMLUMKA.

10
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[punoxeHue 3

Ansa pacnpeaenexus ¢ GyHKUMEN NAOTHOCTH

1 (_ max(0, |[p — ul — aln(V + 1))2>

exp
V2m¢2 + 2aln(V + 1) 2¢2
KBaHTW/b YPOBHS ¢ PaCCUMTBLIBAETCS CeAyIOLWMM 06pasoMm:

1. Myctb C = /2n¢? + 2aln(V + 1);

folucaV) =

~_{ 99>05
2. MNyctb § = {1 Zqq<05
cq ~ < 2aln(V+1) ~
3. = { 2T , Te erfinv — inverse error function, z = £4-22+D),
+ 2¢?erfinv(z) + aln(V + 1), unave 2rg

4. KBaHTWMb YPOBHA § paBeH
_(u+ClLg>05
Qq = {u - Cl,g =05
B CQlydae ncnosib3oBaHMA pacnpeaeneHna ¢ N1I0THOCTbO

Ful tprr 62, @, TV, AL) = ! (_ max(0, [ = ppr| — aVAEIn(ZV + 1)) )

exp
V2162 + 2a/At In(TV + 1) 2¢?

BbluncneHne KBaHTUAA Npom3BoanUTCA aHanormyHo c 3ameHol In(V + 1) Ha At In(V + 1).
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