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TepMUHbI N onpeaeneHuns

AKTUBHbBIA PbIHOK — PbIHOK, Ha KOTOPOM CAENIKU C AaHHOM eBPOo0B/MraLmMei 3aKioualoTcs C A0CTaToOYHOM
YacToTo U B AOCTAaTOYHOM 06beMe, 4YTOBbI 0becneunTb MHMOPMALMIO O LiEHaX Ha PerynspHoOi OCHOBE.
B MeToauke noa nokasaTeNeM aKTMBHOCTM pblHKA MPUHUMMAETCS HalMuMe [OCTOBEPHbIX CAENOK
B TEYEHME TMOC/TeAHEro TOProBOro AHS, @ TAKXKEe Haluuue PbIHOYHOW WMHGOpMauMM B COOTBETCTBUM CO
3HAYEHUAMM YNpaBAAOLLMX NapaMeTpoB MeToANKM N0 06BEMY M CPOKY COBEPLLIEHUS OMnepaLuit.

BHebupikeBble caenkn — cAeskY, 3aK04eHHbIE BHE LIEHTPaIM30BaHHbIX TOProBbiX NoWaaoK, MHhopMaums
Nno KOTOPbIM pacKpbiBaeTCs MockoBckoi bBupxeir B cootBetctBUM C lMpukasom OCOP PO
oT 22.06.2006 N2 06-67/n3-H «0O6 yTBEepxaeHuMn MonoxeHns o NpeaocTaBieHMn MHMOOPMaLMKN O 3aKNHOYEHMM
CAenok»!, a Takxke B paMKax OTYETHOCTM YYaCTHUKOB B cooTBeTCTBMM ¢ MIFID II.

[JocToBepHble CAeNKN — CAENKW, YAOBNETBOPSAIOWME KPUTEPUIO AOCTOBEPHOCTWU, OMMCAHHOMY B rfaese 3
MeToanku.

EBpoo6nuraummn PO (eBpoo6nurauumn MNMpasutenbcrBa P®) — eBpoobnuraunm Poccuiickoin deaepaumn,
pasMelleHHbIE Ha MeXAYHAapOAHOM PbIHKE KanuTasa U BbliMyckaeMble MUHMCTEPCTBOM (puHAHCOB Poccuitckon
®depepaunn?, cnpaBeanvBasl CTOMMOCTb MO KOTOPbIM pPACCYMTHIBAETCS B COOTBETCTBMM C MeTOAMKOW
onpeaeneHust CTouMocTy eBpoobnuraumii MpaButenscTea PO LieHoBoro ueHTpa HPA.

KopnopaTuBHblie eBpoo6nuraumm (eBpoobnurawumm) — Boinyckn eBpoobanraumii pPOCCUNCKMX 3aeMLLMKOB
(kopnopaumii U 6aHKkOB), HOMMHMPOBaHHbIE B Aonnapax CLUA, eBpo, KMTalCKUX toaHsX, QyHTax CTEPSIMHIOB,
WwBeruapckmnx dpaHKax unm Apyrux BantoTax.

KOTUpPOBKM — LIEHOBbIE [aHHble ¥ MHAMKATUBbI, MOJTyYEHHbIE C LIEHTPasM30BaHHbIX TOProBbIX MIOLWAA0K, A
Takke B paMkax huKcuHra HOA3,

MeToauka — HacToswas MeToamKa onpeaeneHns CTOMMOCTM KOpPNOpPaTUBHbLIX €BPOOBIMraLmnid.
MockoBckas bupxa — NybnmMuyHoe akumoHepHoe o06wwecTBo «MockoBckasi bupyxa MMBB-PTC».

MC®O 13 - MexayHapoaHbli cTaHaapT ¢uHaHcoBoi otdyeTHocTn (IFRS) 13 «OueHka cnpaBeasMBoi
CTOMMOCTU».

EBpoo6aMraumsa c NpocToi CTPYKTYpOil AeHEeXHbIX NOTOKOB — eBpPoobnrauusi, ANs KOTOpo Ha MOMEHT
pa3MelLeHns U3BECTHbI Bce byaylwime BbinnaThl (B TOM YNC/IE, KYMOHbI M1 aMOPTU3aUMOHHbIE BbIMaThl) 40 AaThl
noratueHuns, nnbo aaTbl 6HKANLLIEro OMNUMUOHa.

OCHOBHOWM PbIHOK — pPbIHOK C HauboNblUMM OO6BLEMOM TOProB WM YPOBHEM aKTUBHOCTM ANs AAHHOW
eBpoobnuraumm.

PbiHOYHbIE pAaHHble — [JaHHble (UeHbl, obbeMbl M T.4.) (QaKTUYECKU COBEpLUEHHbIX 6UpXKeBbIX
N BHEBUPXKEBBIX CAENOK, KOTUPOBKN, (OUKCUHIA.

! Ha MOMEHT cornacoBaHms MeToanku AaHHbIE N0 BHEOMPXKEBLIM CAEMKAM PacKpbIBAOTCA Ha oduUManbHOM caitTe MOCKOBCKOM Bupxxu no
aapecy https://www.moex.com/s1619.

2 Ha MOMEHT cornacoBaHus MeToAMKM AaHHbIE MO aKTUBHBIM BbiNyckaM eBpoobnuraumii PO pasMelialoTcs Ha caite MuHWUCTepcTBa
(vHaHcoB Poccuiickol deaepaummn no agpecy https://www.minfin.ru/ru/perfomance/public debt/external/param/.

3 Ha MoMeHT cornacoBaHusi MeToamkn hUKeMHT HOA paccuMTbIBAETCS MPU HAZIMUMKM HE MEHEE YEM 5 KOTMPOBOK OT YYaCTHWMKOB PbIHKA M
ny6MKyeTcs Ha eXxeHEBHOWM OCHOBE Ha http://www.nfa.ru/?page=fixing.
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CnpaBepniMBasi CTOMMOCTb — OXWAaeMas LieHa, KOoTopasi Morna 6bl 6bITb MOMyYeHa NPY COBEPLLEHWUN CAENKN
Kynn-npoAaxku no eBpoobnnraumMn Ha AaTy OLEHKU B XOAE COBEpLUEHUSt OObIYHOW CAENKM MexXZy XOpOoLOo
0CBEAIOM/EHHBIMU U HE3ABUCUMbIMK APYT OT Apyra Y4aCTHUKAMU pbIHKa.

1. Obwwme nonoXeHus

1.1 Mevoavka YyCTaHaBAMBaeT Crnocob onpeaeneHns CrnpaBedsiMBoOM  CTOMMOCTM  KopropaTuBHbIX
€Bpo06Mraumin POCCUMCKMX 3aEMLLMKOB, Pa3MELLEHHBIX Ha MEXAYHAapOAHOM pbIHKE KanuTana. MeTtoauka
MOXET NPUMEHSATLCS AN ONPEAENEHUS LiEHbI B LENSIX NepeoLeHKN nopTdenein y4acTHUKOB pblHKa M MX
K/IMEHTOB, (DUHAHCOBOM OTYETHOCTWU, OLIEHKM CTOMMOCTM obecrieyeHnss Mo caefnkaMm. Metoavka
npeaHa3HayeHa Ansi oueHkn KoprnopaTuBHBIX €Bpoo6ivraumii, HOMUHUPOBAHHBIX U OCYLLECTBASIOWMX
BbinnaTbl B gosiapax CLUA, eBpo, KATaAWCKMX t0aHsX, yHTax CTEpP/IMHIOB, WBEWLAPCKUX hpaHKax WUm
ApYrvX BanoTax, MMEKLWMX NPOCTYIO CTPYKTYPY AEHEXHbIX NOTOKOB.

1.2 MetoavMka OCHOBaHa Ha MpWHUMMAX, W3M0XEHHLIX B MexayHapoaHOM CcTaHaapTe (UHAHCOBOW
otyeTHocT MCPO (IFRS) 13. OnncaHWe NPUHLMMNOB COAEPXMTCS B rnaBe 2 HacTosLwen MeToamku.

1.3 PaccuuTaHHast B COOTBETCTBMM C MEeTOAMKOM CTOMMOCTb KOprnopaTMBHBLIX €Bpoobnurauuii npu3BaHa C
onpefeneHHbiM YpOBHEM [OCTOBEPHOCTV OMnpeaenvTb CrpaBedsIMBY0 CTOMMOCTb Ha AaTy OLEHKM.
MHTepBan fONyCTUMbIX 3HAYEHUIA CNpaBeannBoi CTOMMOCTY Npu3BaH ¢ 90% BEPOSTHOCTLIO ONpeaenuTb
rpaHULbl JOCTOBEPHOCTM OLEHKW CMpaBeAsIMBOM CTOMMOCTM. MeToAMKa MOXET B HEOCTaTOYHOW Mepe
YYMTbIBaTb BOMATU/ILHOCTb KOHKPETHOW €BPOOB/IMIraumMmn OTHOCUTENBHO BOMATUIILHOCTM €BpOoBMraumi
[AHHOr0 3aeMLUMKa U/UNn AaHHOrO PEMTUHIA NpU OTCYTCTBUM AOCTOBEPHBIX BHEOMPIKEBBLIX M BUPXKEBLIX
CLENOK U PbIHOYHOW MHGOPMaLMKM MO OLEHMBAEMOMY BbIMYCKY.

1.4 Metoavka MWCMONb3yeT pe3ynbTaThl paboTbl MeToauMkM OnpeaeneHus CTOMMOCTU  €Bpooburauuii
MpaBuTenbctBa P® LleHoBoro ueHTpa HPA*, Bktoyas KpuBYKD [OXOAHOCTU  €Bpoobavraumi
MpaButenbctea PO, TepMWHbI U OnpeaeneHus.

1.5 TepMwuHbI M onpefeneHnsi, He yCTaHOBNEHHbIE B MeTOAMKE, MPUMEHSIOTCH B 3HaUYEHUAX, YCTaHOBNEHHbIX
BHYTpeHHUMK fokymeHTamn HKO AO HP[, aokyMeHTamu, pernaMmeHTUpYoWMMKM Nopsaaok NpoBeaeHus
TOpros n pacyeTa NHMOPMaLMOHHbIX nokasaTesnen Ha MockoBcKon 6upxe,
a TaKKe HOpPMaTMBHbIMM MNpaBOBbIMM akTamMu baHka Poccun, 3akoHamMM W MHBIMW HOPMaTUBHbLIMU
npaBoBbIMK akTaMun Poccuiickoin Genepaunu.

1.6 MeToamka, a Takke BCe U3MEHEHUS W AOMOSIHEHUS B Hee yTBepxgatoTcsa [Mpeacenatenem NpasneHus
HKO AO HP[ npw cornacoBaHUM C DKCNepTHbIM COBETOM W BCTYMNatOT B CUYy C AaTbl, OnpeaensiemMomn
peLleHnem MNpeacenatenem MpaBneHns HKO AO HPA.

1.7  WHdopMauusa o6 yTBEPKAEHUM M BCTYMIEHUM B CUNy METOAMKM, @ TaKXKE M3MEHEHUW M AOMOSHEHWI

B Hee packpbiBaeTcsl Ha caite HKO AO HPA He no3aHee, YeM 3a 10 (necstb) paboumnx aHen Ao aathl
BCTYNNEHMS UX B CUNTY.

2. Mopsaaok onpeaeneHnst CTOMMOCTU eBpoobamraumm

2.1 OnpepeneHve cnpaBeaMBOA CTOMMOCTM P;(t) Ans i-oro Bbinycka eBpoobnuraumii Ha Bpems t,
a TaKkKe WHTepBana [AOMYCTUMbIX 3HAYeHW cnpaBeanuBoM cToumocTu [D;(t); U;(t)] OCHOBbIBAETCS

4 MeToauka onpeaeneHns CTOMMOCTH eBpoobnmraumi MNpaButenscrea PO ony6nnkoBaHa Ha

https://www.nsd.ru/upload/docs/info/cc/metodika eurobonds minfin 2020 03 18.pdf
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2.2

2.3

2.4

2.5

2.6

Ha TMpPUMEHEHUMN KaCKada W3 TpeEX METOAO0B, B COOTBETCTBUM C YPOBHEM WUCXOAHbIX AdHHbIX:

a) MeToA PbIHOYHbBIX LIEH;

b) MeToa AMCKOHTMPOBAHHOIO AEHEXHOrO MOTOKa (C MCMOMb30BaHWEM AaHHbLIX 3aeMLMKa U Gymar
QHaNOrMYHOW PENTUHIOBOW FPynnow);

C) METOA MHAEKCHOro AMCKOHTMPOBAHHOMO AEHEXHOrO MoToKa (C MCMOMb30BaHNEM AaHHbIX MHAEKCOB
KoprnopaTuBHbIX eBpoobnuraumi).

MepBbli YPOBEHb OLIEHKM MCMOMb3YET PbIHOYHbIM MOAX0A, BTOPOM W TPETUMA YPOBEHb WCMONb3YOT
AOXOAHbIM noaxod. Bblbop OAHOro M3 Tpex MEeTOAOB pacyeTa CrpaBeAsIMBON LieHbl OnpeaensieTcs
AOCTYMHOCTbIO U CTEMNEHbI0 OCTOBEPHOCTU PbIHOYHOW MHGOpMaLMK. Ha NepBoM ypOBHE WUCMO/b3YETCS
PbIHOYHAs WMHGOPMaUMUs Mo AAHHOMY BbIMyCKy €BpPOOGMMrauMii, Ha BTOPOM YPOBHE WCMOMb3yeTcs
PbIHOYHAs MHGOPMaUUs Mo APYrMM BbiyckaM €BpOObiMraumii JaHHOrO 3aeMLmMKa WM peMTUHIOBOM
rpynnbl, Ha TPETbEM YPOBHE WUCMOMb3YHOTCA AaHHbIE MO MHAEKCAM eBpoobMraumi >,

MepBbiil ypOBEHb OLEHKM — METOZ, PbIHOYHBIX LIEH — MPUMEHWM, EC/IN B TEYEHUE [HSI HA OCHOBHOM PbIHKE
6blM CoBepLUEHbl AOCTOBEPHbIE CAENKM C AaHHON eBpoobnuraumeid, no KOTOpbIM BO3MOXEH pacyeT
CrpaBeA/IMBOW PbIHOYHOW LieHbI. B 3TOM criyyae cnpaBeaiMBasi CTOMMOCTb €BPOOBMraLmm onpeaensieTcs
Kak MeauaHa pacrnpeaeneHust LeH AOCTOBEPHbIX CAESOK.

BTopoii ypoBeHb OLEHKM — METOA ANCKOHTMPOBAHHOIO AEHEXHOr0 MOTOKAa — MPUMEHWUM MNPU OTCYTCTBUM
OOCTOBEPHbIX CAENIOK MO eBpOO6)'IVIFaL|,VIVI B TE€YEHME TOProBoro AHA, HO HaM4nMmM KOTUPOBOK MO AaHHOMY
BbIMYCKY MM PbIHOYHOM MHMOPMaLMK NO APYrMM BbiMyckaM TOrO XXe 3aeMLuMKa, @ Takxke BbiyckaM u3
TOW XK€ PENTMHrOBOW rpynmnbl. [ns BbIMYCKOB 3aEMLUNKA U BbIMYCKOB U3 TOW € PEWTUHIOBOW rpynnbi
CTPOATCA KpuBblE Z-CNPEAOB. 3ateM cnpaBeainBas LEHa oﬁnmraumw onpeaendaeTca ANCKOHTUpOBaHUEM
[EHEXHBIX NMOTOKOB MO KPUBOWM AOXOAHOCTM eBpoobnuraumin Mpasutenscrea P®.

TpeTuin ypoBeHb OLEHKN — METOA MHAEKCHOrO AWCKOHTUPOBAHHOIO AEHEXHOr0 MOTOKa — NMPUMEHSIETCS
Mpy OTCYTCTBUM PbIHOYHOW MHDOPMaLMK MO BbIMYCKaM 3aeMLLMKA M BbiMyckaM M3 TOW XKe peNTUHIOBOM
rpynnbl, TO eCTb KOrAa He MpWMMEHUMbl MEpPBLIA M BTOPOM YPOBHW OUEHKW. B TakoM crydae ans
onpefeneHns AMHaMUKM z-cnpeda eBpoobivraumn AOMONHUTENbHO MCNoNb3yeTcss MHGOopMaums Mo
nHaekcam eepoobnuraumii MHtepdakc. CnpaBeanmeast LeHa Takxke onpeaensieTcss AUCKOHTUPOBAHUEM
[EHEXHBIX NMOTOKOB MO KPUBOWM AOXOAHOCTM eBpoobnuraumii Mpasutensctea PP.

YnpaBnsiowmmMmM  napaMeTpaMu  MeToaMKM  SIBASKOTCS  (3HAYeHMst  ynpaBnsioWmxX  rnapamMeTpoB
yCTaHaBnmBatoTcs MeToaudeckon pabodelt rpynnoi n dumkcupyrotes B Mpunoxennn 1 k Metoauke):

a) KonuyecTBo caenok S - rpaHuua NpUMEHEHUs1 AOMOSTHUTENbHON GUAbTPALMKU C UCMOMb30BaHWEM
NCTOPUYECKMX AaHHbIX AN METOAA PbIHOYHBIX LIEH;

b) Mepuoa akcnupauun AaHHLIX NO NEPBOMY METOAY, T.€. MAKCMMaJIbHO BO3MOXHbIN Nepuos, AaHHble
KOTOPOrO MOXXHO MCMo/Sb30BaTb A1 GUAbTPALUMM C UCMONb30BAHUEM WCTOPUYECKUX AaHHBbIX.

3. MeToAa pbIHOYHBIX LieH

3.1

MeToa pbIHOYHbIX LieH NpUMeHsieTcsl ANt KopnopaTUBHbLIX €Bpoo6anrauymin, Ans KOTopbiX coBeplueHo 50
n 6onee cAenoK U KOTOpble TOProBasucb MUHWMYM MATb KaneHAapHbIX AHEW C Hayana BTOPUYHOrO
obpalleHus. [aHHblii MeToa NpeaHa3HayeH Ans onpeaeneHus CrpaBed/IMBON LieHbl eBpoobavrauum B
Cnyyae, Korga B TeUeHWe [OHA C eBpoobnuvraumeit coBeplueHbl 1 unm 6onee CAENOK, MpU3HaHHbIX
JOCTOBEPHLIMA. ECn B TeYeHMe TOproBoro AHA Ha OCHOBHOM MW/IM MHOM QKTWMBHOM U AOCTYMHOM

5> Cnncok nHAeKcoB eBpoobamraumii AoCTyneH Ha https://rusbonds.ru/markets/main/bond-indexes
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Y4aCTHUKaM pPbIHKE 6b1m SBCDVIKCMDOBaHbI OOCTOBEPHbIE CAENKN, TO CrnpaBeA/IMBad pPblIHOYHAA LEHA
eBpoo6nmra|.w|M pPacCCyYMTbLIBAETCA KaK MeaAnaHa pacnpeaeneHna UeH Taknx Caenok.

3.2 CnpaBeanuBasi CTOMMOCTb, PacCUMTaHHas Mo METOAY PbIHOYHLIX LIEH, COOTBETCTBYET OXMIAEMOMN LIEHE
Mo CAENKE XapaKTEPHOro Ans AaHHOW eBpoobsvraumyM o6beMa M He yyuTbiBaeT BMsiHUE 06beMa,
HaNpuMep, 3HaYNTENbHO MPEBLILLAIOLLEr0 CPeHWII AHEBHOW 06BEM TOProB.

3.3 PacueT cnpaBeanvBoi CTOMMOCTY KOPNOPaTUBHBLIX €BPO06UraLmMin MPON3BOANTCA Ha OCHOBE PbIHOYHbIX
AaHHbIX C POCCMMCKMX TOProBbIX TJIOWAA0K. TakKe CrpaBOYHO pPacCUMTLIBAETCS CrpaBeanvBas
CTOMMOCTb 6yMar Ha OCHOBE PbIHOYHbIX AAHHbBIX C POCCUMCKUX U 3apyBeXHbIX UM TOMBbKO 3apyBedKHbIX
TOProBbIX MAOWAA0K. [ns onpeaeneHns crnpaseasiuBoi CTOMMOCTM Ha POCCUACKOM pbIHKE UCMONb3yeTcs
MHOpMaLMS NO LieHaM CAENMOK, 3aK/IKOHYEHHbIMU B OCHOBHOM pEXNME M B PEXMME NeperoBOpPHbIX CAENTOK
Ha MockoBcKo Bupxe, WHdbopMaumss No BHEOMPXKEBLIM CAESIKaM, pacKpbiBaeMasi POCCUMNCKUMMU
y4YaCTHMKaMU B paMKax OTYETHOCTU MO BHEOMPXKEBBLIM CAENKAM C MHCTPYMEHTaMu, BXogsawmmn B 1-2
YpOBeHb NNCTUHIra MockoBckon Bupxu, a Takxke nHdopMaums no ueHam caenok DVP HPA u caenok OTC
c UK, a Takke ApyrMe WCTOYHUKM [daHHbIX®. B KauvectBe MHMOpPMauuyu C 3apybexxHbiX MIowwaaok
ncnonb3yeTcs MHGOpMaums, packpbiBaeMas MeXAyHapoAHbIMW y4acTHMKaMuM B paMmkax obecneuveHus
NpO3paYyHOCTV CAENOK B COOTBETCTBUM C MIFID II n utorn Topros 3apybexHbix GMpXKeBbIX MIOLLAAO0K.
OTMeTnM, 4TO NO BHEBUPXKEBBLIM CAEfIKaM packpbiTMe MHMOPMaUMK NPOU3BOAUTCA YHACTHUMKaMU Kak
aBTOMaTU4eCKku, Tak U B Py4HOM pexunme, Heobxoamma punbTpaumns HEKOPPEKTHbIX AaHHbIX. MNosiBneHne
HEeKOPPEKTHbIX AaHHbIX 06yCNOBAEHO OnepauMoHHbIMK OLWMBKAMKM YHACTHUKOB M Hannumnem mHdopMaumm
no caefnkam, He SBNSAIWMMAUCA OBblYHbIMKM, B 06LEeM MaccvMBe AaHHbIX. MHdopmaums o dakTnyeckmx
caenkax OTHOCUTCS K MePBOMY YPOBHIO UCXOAHbIX AaHHbIX.

3.4 KonuuectBo cAeNOK S - rpaHuLUa MPUMEHEHUS AOMONHUTENBHOW (UNbTPaLUMK C WCMOMb30BaHNEM
NCTOPUYECKMX AAHHbIX A1 METOAA PbIHOUHBIX LIEH - ONPEAENSET, IOCTAaTOYHO /X CAENOK C OLIEHMBAEMbIM
BbINYCKOM €BPOOB/IMraLImMii, UTOBbI ONpeaenaTb AOCTOBEPHOCTL 3aK/THOUEHHbBIX CAETOK TOJILKO MO AaHHbIM
AaTbl OLEHKU. B cnyyae, ecnv caenok S Unn MeHblue, Ans GunbTpaLmmn AONOHUTENBHO UCMONb3YIOTCA
NCTOpUYecKme AaHHble (AaHHbIe NoCneaHelN AaTbl OLEHKW, HA KOTOPYHO bblfla paccuMTaHa LieHa No MeToay
PbIHOYHBIX LIEH). 3HAUYEHME KONMMYECTBA CAENOK S YKasaHo B [MpunoxeHun 1 HacToslen MeToanku.

3.5 Myctb k — paccMaTpuBaeMoe KOMMYECTBO KasneHAapHbIX AHel uctopum (k = 5), ucrnonblyemoe Ans
OLEHKM MapaMeTpoB MeToAa PblHOYHLIX LeH, Heobxoaumo, uTtobbl B nepuwop [T —k, T — 1] nonano
MuHuMyM 50  caenok; p, — CNpaBeAnMBas pbiHOYHAs UeHa t-To AHA  (t € [T — k; T —1]),
V; — 06beM -0 caenku (B WTyKax) t-ro aHs.

3.6 TycTb caenku BHYTPY AHS pacnpeaeneHbl Kak:

1 max(0, |p — ul — aln(V + 1))?
p~fpluc*aV) = exp <_ 2 )
V2ng? + 2aln(V + 1) 2
LleHbl AHel pacnpeaeneHsl:
2
! max(0, |i — iy | — @VAEIN(EV + 1))
u~f (| o 6%, @, XV, At) = exp[ - | — | : |
V2162 + 2aVAtIn(ZV + 1) 2¢

rae g — WTOroBasi LUeHa Ha AaTy OUEHKM, w,,. — UTOroBas LEHa 33 npeablayllyo AaTy OUEHKM, At —
KOJIMYECTBO KaNleHAapHbIX IHEN C AATbl OLEHKM [i,,., YV — CYMMapHbIA 06bEM 3a [IEHb, a — KOPPEKTMPOBKA
Ha 06beM. ANropuTM BbIUYMC/IIEHUS KBAHTWUMEN ANs pacnpefeneHui C NNOTHOCTbIO f npuBeAeH B
MpunoxxeHun 3 Kk Metoauke.

MceBaoaMcnepcus cAenok BHYTPU AHS — OTKIOHEHUE CAENOK OTHOCUTESbHO CMpaBeAnMBOM LIEHbI u, Ha
[laTy OLEHKuN:

® Crmcok m1cnonb3ayeMbix MCTOYHUKOB packpbiBaeTcs Ha https://nsddata.ru/ru/documents B pasaene «LieHoBoil ueHTp HPL»
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3.7

3.8

3.9

3.10

_ Z:(:tl wie max(0, |uy — pie| — aln(Vy + 1)) 2

2
Cue

NoLsk w
MNcespoancnepcns caenku:

Sh = WirShy
roe V, — obbeMm i-OM COenKku t-ro AHS; @ — KOPPEKTMPOBKa Ha 06beM, paccuuThiBaeMast Ans
paccMaTpuBaeMoro aHs T; K, — KONMYECTBO COBEPLUEHHBIX CAEOK BHYTPYU t-I0 AHSI; w;,.- BEC i-OW CAENKM
AHSA t, paccumTbiBaeMblii no ¢opmyne w;, = In(V, + 1) . 3HauyeHne w;, PacCYUTHLIBAETCS aHasorMyHO
BE/IMUYMHE 3aBMCMMOCTM KOPPEKTUPOBKM LEeHbl OT 0bbeMa, HO B CWIy APYroro CMbiC/la AaHHOMo
nokasartesns ucnonb3yeTcs Apyroe obo3HaveHune.

MNcespoancrepcus CI'IpaBe,U,J'IVIBOl‘/JI LIEHbI:
Ctz = max(O, |.ut - .uprev| - a\/A_t ln(Vt + 1)) 2’

rae V, — cyMMa O6bEMOB CAENOK ANS t-r0 AHA, V. = it Vi; prev — 6nvkaiilumii npeawwecTsyowmii
QHIO t AeHb, B KOTOPbIV BbiNa LieHa 1-ro MeToaa; At — CPOK B KaneHAAPHbIX JHAX MEXAY t U prev.

KoppeKkTupoBka Ha 06beM HAaxoAWUTCs NyTEM MUHUMM3ALMM’ NorapuMUyYeckon GyHKUUM

npasaonogobus:
T-1 Kt T-1
InL = Z Z ln( /anitqﬁt + 2aIn(V;, + 1)) + Z ln< /27r(;t2 + 2aVAt In(V, + 1)),
t=T—-k i=1 t=T—-k+1

npu 3ToM a = 0.

OnpeaenuM 3HayeHue CrnpaBeasIMBON PbIHOYHOM LIEHbI pp KaK pe3ynbTaT MUHMMM3AUUM CleayoLlero
BbIPaXXEHWSI BHYTPU paccMaTpuBaeMoro AHs T:

Kt

z ln( /anl-TgﬁT + 2aIn(Vir + 1)).

i=1
/.l.T NpU3HaeTca NTOroBbIM AN AHA T B TOM Cllyyae, Korga BCe pacCMaTpuBaeMble CAENKN B ﬂ,aHHbIl\/II AeHb
66111 NPU3HaHbLI 4OCTOBEPHBLIMU. B NPOTUBHOM Crlyvae Npon3soauTcsa GuibTpaums: Ha KaxkaoM ee ware
HeAOoCTOoBepHble CAENKN 0T6paCb|BaI'OTCH, 3HayeHue CI'IpaBeﬂ,ﬂVlBOl‘/’I prHOl-IHOI‘/'I LieHbl nepecynTbiBaeTCA.
Mpouecc hunbTpaLmmu NpeKpaLLaeTcs, ec/in 3HaueHne CpaBeAnnBoi PoIHOUYHOM LIEHbI Ha TEKYLLEM LIare
punbTpauun coBnagaeT Co 3HAYEHWMEM, pacCUMTaHHbIM Ha MNpeablayweM Lware, U, ecn KoaM4ecTBo
paccMaTpuBaeEMbIX CAENOK He YMeHbLUMNIOCh. B Tom Cny4yae, ecin BCe CAeNKu 6binn NPU3HaHbI
HeAoCTOBepHbIMU, METOA PblIHOYHLIX LeH He TMpUMEHAETCA ¢ ﬂ,aHHbIl)ll BbIMYyCK OLIEHUBAETCA B
COOTBETCTBMM C METOAOM AUCKOHTMPOBAHHOMO [AEHEXHOro rMoToka WM MeTOAOM  MHAEKCHOMo
AVNCKOHTMPOBAHHOIO AEHEXHOro NOTOKa, ONMCaHHLIMK B rnaee 4 U rnase 5 MeToankn COOTBETCTBEHHO.

Caenka NpusHaeTcs AOCTOBEPHOM, €C/I LieHa CAENKM He BbIXOAWT 3a Npeaenbl kopuaopa hunbTpaumm:

pir € [Q1(f(P | ur, C;ZW a, VT)F Q99(f(P| Ur, C;th: a, VT))]'
rae f (p) — NJIOTHOCTb PacrpenesieHns CNpaBeAIMBON PbIHOYHOM LEHbI [ ; Q1 1 Qg9 — 1% 1 99%
KBAHTWAW pacnpeaeneHns ¢ nA0THOCTbIO f COOTBETCTBEHHO.

Ecnun obLiee KonmMyecTBo CAENOK UK KONMYECTBO CAEMNOK, OCTABLUMXCS B pe3yNbTaTe npeablayLlero wara
unbTpauum, B paccMaTpMBaEMbI IeHb MEHbILE S, TO s YCTaHOBNIEHUS IOCTOBEPHOCTU CAENKM KpoMe

7 Mpoueaypa pobacTHON MUHUMM3aLMW NPEACTABNSET CO60M UTEPALIMOHHBIN anrOpUTM LIEH3YpPUPOBaHKsS AaHHbIX. Ha KaXkaoM ware
ANs BCEX CAEMOK OLEHMBAETCS BEIMYMHA COOTBETCTBYIOLUMX YNEHOB yHKUMKM NpaBaonoaodtus. Caenku, Ans KOTOpbIX BeNNYMHa
owmbkn npesbiwaet 2.795*curmMa (rae curMa - CctaHAapTHOE OTKIOHEHWE OWMOKM MOAENM) UCKTIOHAoTCS M3 pacCMOTPEHUS Ha
cnegywowem wware. AIropuTM LIEH3YpUPOBaHUS OCTaHaBNMBAETCs, €C/IM Ha O4YepefHOM Liare He MpoUCXOAWUT OTCEeMBaHuWs
HabnoaeHni.
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3.11

3.12

3.13

onncaHHOro B NyHkTe 3.9 MeToanku ycnosus aobaBnsieTcs TpeboBaHME OTHOCUTENBHO CrpaBeasIMBOM
PbIHOYHOM LieHbI NPeAbIAYLLEro pacCMaTPMBAEMOro AHS:

pir € [Ql (f(p |.uprev' C/,ZLT: a, VT)); Qo9 (f(p |ﬂprew CﬁT' a, VT))]-

Cpeau caenok, NpuM3HaHHbIX HeAOCTOBEPHbIMM, BbIOMpaeTCcs caesika C HaMboNbLUMM PacCTOSSHUEM LiEHbI
[0 WHTEpBanoB, YKa3zaHHblX B MNyHKTax 3.9 u 3.10. MeToauku. 3aTeM WLETCS HOBOE 3Ha4yeHue
CrpaBeAMBON LiEHbI uy 6€3 yyeTa 3TOW CAENKM, OCTaBLUMECS CAENKM MPOBEPSIOTCS Ha AOCTOBEPHOCTb.
Mpouecc NOBTOPSIETCA A0 NPU3HAHUS BCEX OCTaBLUMXCS CAENOK AOCTOBEPHbIMK, MO0 MpU3HaHUS BCex
CAENOK HeJOCTOBEPHbLIMU.

NTorosas ueHa Ha [ATy oueHkM T onpenensaeTcs Kak:
Pl(T) = Q50 (f(p | HUr, C;ZLT! a, VT)) .

Kopuaop AOCTOBEPHOCTU LiEHbI OnpeaensieTcs Kak:

[D,(T); U (T)] = [Qs (f(P | i, CﬁT' a, VT)) ; Qos (f(p | i, CﬁT' a, VT))]-

4. MeToa AUCKOHTUPOBAHHOIO AEHEXHOro NoToKa

4.1

4.2

4.3

4.4

MeToa nNpUMeHsieTCs ANs OfnpeaeneHus LeHbl eBpoobnuraumMm B Ciyyae, KOrfa Ha [aTy OLEHKM
OTCYTCTBYIOT CAENKW WM NapaMeTpbl UMEIOLMXCS CAENOK He MO3BONSIOT NPU3HATL MX AOCTOBEPHbLIMM,
HO eCTb KOTMPOBKW MO OLEHWBAEMOMY BbIMYCKY WM PbIHOYHbIE A@HHbIE MO MHbIM BbiMyCKaM AaHHOMO
3aeMLLMKaA M BbiMycKaM aHanOrM4YHOM peMTMHIOBOM Fpynnbl Ha AATy OLEHKM.

CnpaBeasiMBasl LeHa eBpoobnMraumm paccUvTbIBAaETCS AWCKOHTUPOBAHWEM [AEHEXHbLIX MOTOKOB MO
KpVMBOWA  [0OXOAHOCTM  eBpoobnuraumidi  MMpaBuTenbctBa P®, pans  COOTBETCTBYIOWEN  BasntoThl
eBpoobnmraummn, C MCnosib3oBaHMEM HabnogaeMoro z-cnpepa.[ns OuUeHKM Habnogaemoro z-cnpeaa
MCNONb3YeTCs KpuBas 3aeMlluMKka, MNOCTpoeHHasi no Metoay HenbcoHa-Curens-CBeHcoHa. Ecnu
MHbOPMaLMKM MO 3aEMLLMKY OLIEHMBAEMOrO BbIMyCKa HEAOCTAaTOYHO, CTPOUTCS KpMBasi MO BCEM BbiMyCcKaMm
€BpOo0B/IMraLmii POCCMNCKUX 33EMLLUMKOB C aHallorMyYHOM pPeUTUHIOBOW rpynmnol (C yY4eToM pasaenieHus
33EeMLUMKOB Ha 6AHKOBCKUX U KOPNOPATUBHbIX).

[ns KaXxgoro 3aeMumka M KaXaon rpynnbl MO PENTMHraM cpeau KOpropaTMBHBIX M BaHKOBCKMX
€Bpoobnraumii CTpomTcs KpuBas z-cnpefoB HenbcoHa-Curens-CBeHCOHa Ha aaTy t:

) A
ZéVSS(T) =1l +s;- ?t(l — exp (— Ait)) + ¢t (?t (1 — exp (_ %)) — exp (‘i)) + h

(- (1o (1) e (550)
= (1 —exp|-— —exp|— ,
T P A+ 1 P A+ 1

rae T — CPoK Ao noralleHuns uam 6avxaiiero onuuoHa (B rogax)®. Habop napameTpoB {l;, s;, ¢;, ¢, he, 1t}
CTpPOMTCS C nomouwbio anroputma ¢unbtpa KanmaHa, onucaHHoro B [MpunoxeHnn 4 k Metogmke
onpefeneHns CToMMOCT pybneBbiX 06AMraumMini C y4eToM [OMOSHEHWM, BHECEHHbIX B MeToauky
onpefeneHuss CTOMMOCTM eBpoobnuraumii MpaeuTenbctBa PO. C TeM pas3nuumeM, 4YTO BHYTPEHHWUM
COCTOSIHUEM KPWMBOWM SIBNSIETCS HE BEKTOP AMCKOHT-(AKTOPOB Ha CETKE CPOYHOCTEN, a MapaMeTpsbl
mMogenu. ®opMynbl, ONMCbIBaKOLWME AMHAMKUKY NapaMeTpoB U UX KOBapuauuii BO BpEMEHW MpUBEAEHbI B
MpunoxeHun 2 kK Metoauke.

B 3aBMCMMOCTM OT HanMumMs PbIHOYHBIX AaHHbIX BbIGUpAETCs KpuBasi, MO KOTOPOW paccUUTLIBAETCS
z-cnpep zVSS oueHmBaeMon 6ymaru:

8PacueT T MPOM3BOAMTCH B COOTBETCTBUM C KOHBEHLMSIMW, MPUHSTHIMA A0S BanioTbl, B KOTOPOI HOMWHMPOBaHa OLEHMBaEMas
obnuraums. https://en.wikipedia.org/wiki/Day count convention.
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4.5

4.6

4.7

4.8

4.9

4.4.1 [ECnu Ha JaTy OUEHKN uMmeeTcsa XoTs 6bl 0gHa KOTUMPOBKa No Bymaram 3aeMiumka, To BblibmpaeTcs
KpUBas 3aeMLUMKa;

4.4.2 VHaue, eCcim UMEOTC KOTUPOBKM XOTSt 6bl MO TpeM ByMar M3 TOM e peWTUHIrOBOM rpynmbl, TO
BblbupaeTca Kpusas no rpynne;

4.4.3 B NpoTMBHOM ciy4yae 2-i MeTos He paboTaerT.

NTOroBbIl z-Cnipes onpeaenseTcs cneayowmM 06pasom.

4.5.1 Ecnu B TeuyeHue nocneaHux 14 aHen no eBpoobnurauum 6uinm LeHbl 1-ro Metoaa, To z-Cnpea Ha
ATy OLEHKM:

_ 1 NSS _ _NSS
zr =z + (20" — 2p2%),

roe k — KONMMYECTBO KasieHAapHbIX AHEeN Mexay AaTOW OUEHKM M BavkalwuM K AaTe OUEHKM
AHEM, B KOTOpbIl 6bina ueHa 1-ro meToda;
z3_, — Z-cnpep 1-ro meToaa B 6nvdkalwniA K faTe OLEHKM eHb, koraa 6biia ueHa 1-ro MeToaa;
4.5.2 Ecnv B TeyeHue nocneaHuin 14 gHelt no eBpoobnuraumm He 6biio LUeH 1-ro MeToaa, To z-cnpeq
Ha AaTy OUEHKWU:
min(max(k — 14,0),16)
- 16 'z

NSS
T +

max(min(30 — k, 16),0) ‘ (

1 NSS NSS
16 27—k + (ZT —Zrk )'

Zr

[ns onpefeneHust rpaHuL, JOCTOBEPHOCTM z-Cripefa CTPOSITCS KPUBbLIE MO LEeHaM BEPXHEN W HWXKHEN
rpaHvy AoctoBepHocTM 1-ro Metoga, high u low kotuposkam®. TakuMm 06pa3oM rpaHuubl z-cnpeaa:
Z;fpper (‘L’) — Z;\ISS,upper (T), Zrlpower (T) — Z’II\!SS,lower (T)

PENTUHr, MCnonb3yeMblil Ans ONpeaeneHns peMTUHIOBOM Fpyrnnbl, BbIOMpaeTcs B COOTBETCTBMM CO

CneayowmM NpuopuTeTOM:

4.7.1. MexXAyHapoAHbl1 PEWTUHI 3MUCCUM, SMUTEHTA WM rapaHTa, eciv TakoBOW MMEEeTcs Ha aaTty
OLIeHKY;

4.7.2. HauMOHaNbHbIA PENTUHI AMUCCUM, SMUTEHTA UM FrapaHTa.

Bbibupaetcs Hanbonee KOHCEPBATUBHBIA PEATUHI U3 PEATUHIOB 3MUCCUW, MPU OTCYTCTBUM PENTUHIOB
3MMCCHM aHaNorMYHO BbIBMpaEeTCs Hanbonee KOHCEPBATMBHBIN U3 PEUTUHIOB SMUTEHTA, 3aTEM — rapaHTa.
OnpeneneHne penmTUHIoBOW rpynibl OLEHMBaeMon GyMaryM npousBOAMTCS B COOTBETCTBMM o LLkanoit
HPZ v3 MpunoxeHusi 4 kK MeToauke onpeaeneHnst CTOMMOCTU pybneBbIX 0bnnraumii.

LleHa eBpOO6ﬂVI|'aLWIVI no Metoay AUCKOHTMPOBAHHOIMO JAeHEXHOro MnOoTOKa pPacCyHUTbIBAETCA Kak:
PA(T | 2r) = ) CRrexp(~(r(z) +27) 1) = AL,
i

roe CF; — i-bli AEHEXHbIN NOTOK MO eBpoobnuraumn, r(t;) — CTaBka AMCKOHTUMPOBAHUS Ha BPeMs T; B
rogax [0 BbiMfaTbl AEHEXHOrO MOTOKAa, pacCcyMTaHHasi Mo KpWBOM AOXOAHOCTU eBpoobnuraumini PO,
Al — HAaKOM/NEHHbIMA KYMOHHBIN A0X04 MO eBpoobauraunn. ns AMCKOHTUPOBaHMSI UCMONb3YETCS KpuBas
[OXOAHOCTU eBpoobnuraumnii MpaButenbcTBa P®, paccumTbiBaeMasi B COOTBETCTBUM C MeTOAMKOM
onpeaeneHus CTouMocTy eBpoobnuraumii NMpasutenscrtea PO,

KOpVI,EI,Op OOCTOBEPHOCTU LIEHbI ONpeaenaeTca Yepes LeHbl, Noy4YeHHbIE N3 COOTBETCTBYIOLWNX Z-CNpPeAOB
(Zumoer Z%ower).
T ’ '

9 Cnncok Mcnonb3yeMbix MCTOYHNKOB packpbiBaeTcs Ha https://nsddata.ru/ru/documents B pasaene «LleHosol LeHTp HP[».

10 MeToauka onpeaeneHus CTOMMOCTH eBpoobnmraumni MNpaButenscrea PO ony6nnkoBaHa Ha

https://www.nsd.ru/upload/docs/info/cc/metodika eurobonds minfin 2020 03 18.pdf.
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[D,(T); Up(T)] = [Po(T | z7PT), P (T | 277

5. MeToa vHAeKCHOro ANCKOHTUPOBAHHOIO AEHEXHOIO NOTOKA

5.1 MeToA WMHAEKCHOrO AWCKOHTMPOBAHHOIO AEHEXHOro MOTOKAa MPUMEHSIETCS ANS ONpefeneHus LEeHb
eBpoobnMraumMnm B C/ydae, Koraa HEBO3MOXHO OMpefenieHWe LeHbl MO METOoAy PbIHOYHBIX LEH
UM MeTofy AMCKOHTMPOBAHHOMO AEHEXHOro MoToka (HabnoaaloTcsl pbiHOYHbIE AAHHbIE MeHee, YeM
no 3 BbiMyCkaM €BPOOBNMUrauMii C aHasMorMyHbiM PEWTUHIOM BHYTPW TPYMMbl KOPMOPaTUBHbLIX WK
6aHKOBCKMX 3aEMLLMKOB). B MeToAe WCMonb3yloTCs BCE AaHHble 2-ro MeTofla U eBpoo6aUraLyoHHbIe
nHaekcol MHTepdakc.

5.2 Ha paty T, korga He HabmodaeTcs AOCTAaTOYHO PbIHOYHBLIX AAHHbLIX (B COOTBETCTBUM C KPUTEPUSIMHU,
YCTaHOB/IEHHLIMW B MaBe 4 K MeToauke) no oLeHvBaeMoln bymare, 6ymaram 3aemiimka U 6ymaram us
TOW K& PEeNTUHIOBON rpynnbl, 6EPETCA COCTOSIHUE KPUBOW Ha AATY t,,.., KOrAa KpuBasi CTpomnack no 2-
My MeToay, U OBbHOBNSiETCA MO HAbAAEHMAM z-CpedoB COOTBETCTBYHOLMX MHAEKCOB (6aHKOBCKME U
KopriopaTuBHble). COCTOsSIHME Z-KPMBO 0BHOBNISIETCS C UCMONb30BaHWEM punbTpa KasiMaHa aHanormyHo
06GHOBNIEHUIO Z-KPUBOW BO 2-M MeTOAE C TOW pasHuLE, YTO BMECTO Z-CrpesioB KOTUPOBOK MCMOMb3YHOTCS
3HaYeHUs1 Z-CNpeaoB MHAEKCOB.

5.3  WTOroBbIin z-cnped v rpaH1ubl JOCTOBEPHOCTM ONPEAESSIETCS aHaNoMMYHO METOAY AWCKOHTUPOBAHHOIO
JEHEXHOrO NOTOKa.

5.4 BepxHSs U HWKHAS FpaHuLbl z-CNPeAoB MHAEKCOB ONpeaensoTcs Kak KBaHTunmM 95% u 5% HopManbHoOro
pacnpeneneHns C o paBHOW UCTOPUYECKON MECAYHON BONATU/ILHOCTU MHAEKca

5.5 LleHa eBpoo6auraumum no MeToay MHAEKCHOrO AMCKOHTMPOBAHHOIO AEHEXHOro NOTOKA PacCYUTLIBAETCA
KaK:

PyT 120) = ) CFiexp(=(r(z) +77) - 7)) = AI,

l
roe CF; — i-bld AeHEXHbIM NOTOK Mo eBpoobnuraumu, r(t;) — CTaBKa AWCKOHTMPOBAHUS Ha BpeMS t;

B rogax Ao BbIMNaTbl AEHEXHOMO MOTOKA, paccyMTaHHas Mo KpWBOW AOXOAHOCTM eBpoobnuraunin PO,
Al — HAKOM/EHHbIV KYNOHHbIM A0X04 NO €BpOO6aMrauuu.

5.6 KOpVIﬂOp OOCTOBEPHOCTU LieHbl onpeaensaeTcd Yepes LieHbl, NoJly4eHHble N3 COOTBETCTBYIOLLUX z-CNpeaoB
(Zupper Zlower):

[D;(T),U3(T)] = [Ps(T | Z}rmper)'P?)(T | Z%ower)].

11 BonaTWnbHOCTL BLIYUCISETCS MO OPMYNE OUEHKW CKOPPEKTUPOBAHHOTO CTAHAAPTHOMO OTK/IOHEHUS BblIGOpKU  (CM.

https://en.wikipedia.org/wiki/Standard deviation#Corrected sample standard deviation ).
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MNpunoxeHue 1

3Ha4deHuns ynpasnsowmx napameTpos Metoamkm

a) KonnuecTBo cAenok S — rpaHvua NpUMeHeHUs AONONMHUTENbHON (BUALTPaLIMKU C MCNOMb30BaHUEM
NCTOPUYECKUX AaHHbIX AN METOAA PbIHOYHBLIX LieH. Ecnn MHoe He cornacoBaHo MeToanuyeckoi
paboueit rpynnou, S = 3.

b) Mepuroa akcnMpaumm AaHHbIX MO NepPBOMY MeToAY, T.€. MakCUMasibHO BO3MOXHbIM Nepros, AaHHblE
KOTOPOrO MOXHO WCMOoJb30BaTh ANs UbTPAUUM C WCMOSIb30BAaHUEM WCTOPUYECKMX AAHHBIX.
Ecnn nHoe He cornacoBaHo MeToanyeckoi paboyei rpynnoi — 14 kaneHaapHbIX AHEN.

10
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[punoxeHue 2

KpuBas 3aeMiwimka CTpouTcs cornacHo Moaenu HenbcoHa-Curens-CBeHCOHa, B MOMEHT BpPeMeHu t z-Crnpep,
Ha CPOYHOCTb T MOXET 6bITb MOJTyUYeH MO cieaytoleln dopmyne:

z(T) =l + 5¢ '%'(1—@(}7(—%))‘*&'(%'(1_6)(1)(_/1%))_eXp<_Ait))+ht

(e (e (- 5)) oo (- 57)
f——(1—exp|— —exp|— .
T P A+ P A+

BekTop napametpos KpMBOl;’I OBGHOBNISIOTCA B KaXablii MOMEHT BpeEMEHU t, Korga MMEIOTCA Ha6ﬂ}0ﬂ,eHM$|, B
pe3ynbTaTte NPpUMEHEHUA d)wanpa KanmaHa.

MaTpuua KoBapuaumu BbIrSAUT Cneayowmm obpasom:
cov(ly, 1) - cov(ly,ne)
Covyss(t) = ( : : >
cov(me,ne) - cov(e,ne)
Mpw Wware BpeMeHU § 3MeMeHTbI Ha FTaBHOMN AMaroHanmn NepeonpesensoTcs crneayowmM obpasom:
coV(liys lirs) = cov(ly, 1) + 8+ Zeoy,
coV(Spr5,Stvs) = COV(St, St) + 6 * Zeoy,
coV(Crys, Cras) = COV(Ct, ) + 6 * Zeoy,
cov(hips, hers) = cov(hg, hy) + 6 - Zeoy,
FAE Zco, = max(|z,(8)1, 1z (A1, 1z: (D),
cov(Aers, Aeys) = cov(Ag, A,) + 6 - A2,
cov(NessNers) = cov(e,ne) + 6 - 1.

MapameTpbl COCTOSIHMSA MpU LWare BPEMEHN HE MEHSIIOTCS.

OTKNOHEHME MONYyYEHHOro z-cnpefa Ha CPOYHOCTb T OT OXKMAAEMOr0 B MOMEHT BPEMEHW t PacCUUTbIBAETCS
COrnacHoO Bblpa>keHUto:

6z,(v) = 2" (1) — z,(v),

roe zmarket(r) — z-cnpea, paccuMTaHHbIN No 6yMaraM COOTBETCTBYIOLLErO 3aEMLUMKA.

11
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MpunoxeHue 3

Ansa pacnpeaeneHus ¢ dyHKUMEN MNIOTHOCTH

1 (_ max(0, |[p — u| — aln(V + 1))2>

exp
J2m¢Z + 2aln(V + 1) 2¢?
KBaHTWUJIb YPOBHS ¢ pacCYMTbIBaETCa creayrowmm obpasom:

1. Nyctb € = /2m¢? + 2aln(V + 1);

f@luc®aV)=

_ ( ¢q>05 |
2. Tyere = {1 ~q,q<05
Lﬁ 5 < 2aln(V+1) ~
3. = { 2T , TAe erfinv — inverse error function, z = £4-22+D,
v 2¢2erfinv(z) + aIn(V + 1), unaue 2mg

4. KBaHTWNb YpOBHA { paseH
_ {u+ Cl,q>0.5
Qq = u—=Cl,q =05
B Cny4vae 1Ucnosb3oBaHMA pacnpeaenedHnda ¢ nNJ1IOTHOCTbIO

2
G 6%, 5V, At) = 1 o (_ max (0, |4 — ppr| — aVALIn(XV + 1)) )’

ex
J2m¢? 4+ 2a/AtIn(EV + 1) 2¢2

BbluncneHne KBaHTUNS NPOM3BOAMTCS @aHANOMMYHO € 3aMeHoM In(V + 1) Ha AtIn(V + 1).
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