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UHTepSZgKC‘HBA Memoouka onpedenenus cnpasedausvlx yer oonueayuil

1. O6wume nonoxeHus

1.1.

1.2.

1.3.

[aHHbIN  OOKYMEHT coaepxut B cebe onucaHne MeTtoaukn onpegenexHus
CnpaBeasnvBbIX CTOMMOCTEN pybneBbix OOnuraumi, BbIMyLWEHHbIX POCCUACKUMM
3MUTEHTaMMU, 38 UCKIOYEHNEM UMOTEYHBIX OBMrauni.

OnpegeneHHble B COOTBETCTBMM C AaHHOW MeToamkon crnpaBeanuBble LEHbI
obnuraumi npegHasHayeHbl, Npexae BCEero, Ans MCNOMb30BaHWA B HyXAax
NoaroToBKM (PMHAHCOBOM OTYETHOCTM, a TaKkKe AN OueHKM obnurauun,
npyHMMaembIx B obecneyeHne npu caenkax mexaunepckoro PEMO u PENO c
Bankom Poccun.

MeToauka He nNpegHasHayeHa ansa onpeaeneHns ueH obnuraumm B Hyxgax puck-
MEHEe)KMEHTA B TOM €ro yacTtu, rae Tpebyetcs aHanuM3MpoBaTb BOSATUIBHOCTH
PMHaAHCOBbIX WHCTPYMEHTOB, T.K. oOrnpegensieMble 3Ha4yeHuUs crnpaBesvBbIX
cTtonmocTen obnuraumin He BKM4akwT B cebsa cneumdryHOCTU BOMNATUIIbHOCTU
obnurayum oTHOCUTENBHO OOLLIEN BONATUMNBHOCTU PbIHKA.

Mop cnpaBennMBOM CTOMMOCTBIO ObnMraLmMm NOHNMAETCHA Takas ee CTOMMOCTb Ha
onpefeneHHy aarty, no KOTOpPOM ee MOXHO peanu3oBaTb MpU COBEPLUEHUN
COENKN MexXOy XOpOLO OCBEOOMIIEHHBIMU, >KENawLlMMW COBEPLUUTL TaKyko
COENKY U He3aBUCUMbIMK ApPYyr OT gpyra CTopoHamu (ycnoBusi appeKkTUBHOro
PbIHKA).

BaxHO nogyepkHyTb, YTO onpeferneHve crnpaBeasiMBon CTOMMOCTM obnvraumm
npounssoguTca 6e3 yyeTta BNUAHUA Ha Hee obbemMa COBEPLLUAEMON KOHTpareHTamm
caenku. Tak, yem Gonbwunn obbem Oymar npogaeTcs, TeM, Kak MpaBuio, HUxe
ueHa obnuraumm B 3aKlO4aeMon caenke, 4YTo OObACHAETCA BNUSHUEM
NUKBUAOHOCTH WHCTPYMEHTOB. Yyet JaHHOro adhdekTa aBnseTcsa
CaMOCTOSITESNIbHOM 3aJa4yen, BbIXOAsLWEN 3a paMKu AaHHoM MeToauku.

Takum obpasom, nog crnpaBennvMBON CTOMMOCTbIO Obnuraumm noHUMaeTcs ee
CTOMMOCTb MNPU COBEPLUEHUN COENKA MUHUManbHOro obbema B yCNoBUAX
3P PEKTMBHOIO pblHKA.

BbiGOp COBOKYNMHOCTU  UCKIOYMTENBHO pybneBbiXx obnuvraunm  pOCCUMCKUX
SMUTEHTOB AN OonpeneneHus crnpaBeanuBbiX LEH MHCTPYMEHTOB OOYCIOBMEH,
npexage Bcero, cneuMukon [OCTYNHOW WHpopmMaumn, Heobxogumon aAns
npumeHeHna gaHHon Metoaukn. Tak, KnoyYeBon MHopMaumen ans onpeaeneHns
cnpaBeanuBLIX LEH SBNAKTCA AaHHble O4Yepeden TOProBbiX 3asiBOK B CEKUUK
doHaoBoro pbiHka MockoBckon Gupxu.

PelweHne orpaHnunTbCa NpU OLEHKE CrnpaBensiMBbiX CTOMMOCTEN CTaTUCTUKOM
BupxkeBbIx TOproB 6e3 npuBnevYeHuss LEHOBOW WHdopmauuMm ¢ BHeOMpPXKeBOro
pblHKa 0OycrnoBneHo AByMs npudnHamu. Bo-nepsbix, GupxeBaa cTtaTuctuka B
ropasfo MeHblUen cTerneHu noasepxeHa panbcudukaumm n MaHUNynaumMm co
CTOPOHbI Y4aCTHMKOB pPblHKA, YTO MOBbIWAET HAAEXHOCTb WTOrOBbIX OLEHOK
cnpaBeanmBbIX  LeH. Bo-BTopbIX, [Ans  pPOCCUMUACKOrO  pblHKA  obnurauumm
CBOMCTBEHHO TO, YTO, B OTNMYME OT pbiHKOB cTpaH 3anagHon Esponbl n CLUA,
3HauyuTenbHas gons onepaunin ¢ NUKBUOHBIMW WMHCTPYMEHTaMWu 3akniovaeTcs B
pexmme BUpPXKeBbIX TOPros, YTO AenaeT BUpXXeByt CTaTUCTUKY AOCTAaTOYHOM ANs
OLIEeHKM CTOMMOCTEN OCHOBHOIO KOSNIMYECTBa NIMKBUOHbLIX UHCTPYMEHTOB. [pun aTom
HenukBuaHble obnuraumm, BHE 3aBMCUMMOCTW OT TOrO rae COBEpLUaKTCA C HUMM
caenkn (Ha 6upxe mnn Ha OTC-pbiHKe), TPEBYIOT UCNONb30BaHUS (PAKTOPHbIX
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1.4.

1.5.

1.6.

1.7.

MOAENEen OueHKNn cTommocTu, 6es npuneBnevyeHmnd LEHOBOW CTaTUCTUKM COENOK C
HUMN.

[na onpegeneHuss cnpaBeasiMBoM CTOMMOCTM  obnwurauui npeanaraeTcs
MCNonb3oBaTb kackag MeToaoB (MeTon hakTUYEeCcKNX LeH, MeTon SKCTpanonaumm
WHOEKCOB, MeToq (PaKTOPHOro pasnoxeHus ueHbl). Boibop opgHoro u3 Tpex
mMeTogoB oOycrnoBneH 3HavyeHusiMM NokasaTenem akTUBHOCTU TOProB C
oueHmBaemon obnuraumen. Yem Gonee akTUBHO YYaCTHUKW pblHKa COBepLUatoT
caenkn ¢ obnuraumen, Tem B 6Oonbllen CcTeneHu [OCTOBEpHa (HagexHa)
cTaTuCcTMka TOProB M Tem B Oonbwen CcTeneHn wuHdopmauusi TOpros
3aeliCcTBOBaHa B onpeaeneHnm cnpaseanmBon CTOMMOCTU Bymarn.

KntoueBbiM 3neMeHTOM onpeaeneHns crnpaBeanuBbiX CTOMMOCTEN obnuraumin
ABNSETCA onpegeneHve ux nuKBMOHOCTU. [MOHATME NUKBMOHOCTM oObnuraummn
MMEeeT pasHble 3HA4YeHUs U MNOo-pasHOMYy WCMOMb3YeTCs B PasfMyHbIX 4YacTax
AAaHHON MeToauKkW. Tak, ana onpeaeneHust CTeneHn LOCTOBEPHOCTU BUpKeEBbIX
KOTUPOBOK oLeHMBaemon obnuraumm HeobxoanMMO OLEHUTb CTENeHb akTUBHOCTU
TOoproB pAgaHHonm Oymaron. Takum o6bpa3omM, B AaHHOM cryvae JMKBUAHOCTb
nposiBNseT cebss B BMAe MNoKasaTens akTUBHOCTWU, KOTOPbIN B CBOK oO4vepedb
3aBMCUT OT psiga nokasaTtenen GMpXKeBOW CTaTUCTUKU (YacToTa caenok, obbem
CAOesiok, pasmep TOProeoro cripeaa).

Mpy 3TOM AN OLEHKU CNpaBeanMBOMA CTOMMOCTU obnuraumMm B pamkax Metoaa
(baKTOPHOrO pasnoXeHWst LeHbl BO3HMKAeT 3afdada Y4yecTb MNpeMuio 3a
NMKBUAOHOCTb, KaK OOWH M3 KOMMOHEHTOB LieHbl. B gaHHOM criyyae NUKBUAHOCTb
MOXeT BOoOOLLEe He 3aBUCETb OT aKTUBHOCTW TOProB BbIOpaHHOM obGnuraumm,
oTpakasi B NepByo ovyepenb BOCNPUATUE PbIHKOM KPeOUTHOro Kayectsa SMUCCUN.
B kayecTBe npumepa MOXHO NPUBECTM BbINYCKM oObGnMrauni KpynHemwwmx
rocyapCTBEHHbIX KOMMNaHUIN, pa3MeLlEHHbIe «B OOHW PyKn». PeanbHble caenku ¢
TakMMK obnuraunsiMmM OTCyTCTBYHOT, HO Ha pblHKE MMeeTcsl GonblLoe KONMYecTBO
areHToB, TOTOBbIX KyMWTb [JdaHHble obnurauMm ¢ MUHUManbHbIM TOProBbIM
cnpeaom. [OnNs OUEHKM nNpeMun 3a JNUKBUOHOCTb B hbakTopHOM Moaenu
npeanaraeTcs UCMosb30BaTb KOHUEMNUMUIO BMEHEHHOW NMKBUAHOCTU, OCHOBaHHYHO
Ha aHanu3e CTaTUCTMKU CTPYKTYpbl BnageHus obGnuraumMen no AaHHbIM
HauunoHanbHoOro pacyeTHOro AenosuTapus.

Mcnonb3oBaHne LEeHOBOM MHopMaumMm O OUPXKEBBLIX CAENKax MMEET BaKHbI
HI0AHC, KOTOpPbIA TaKke CBsA3aH C JIMKBUOHOCTbO obnuraumn. Tak, npwu
COBepLUeHUM cOenkn Ha bupxe 3asBka nokynaTtens (npopasua) obnurauum, Kak
npaBuno, peanusyeT cpasy HECKOSIbKO BCTPEYHbIX 3adBOK B o4yepean TOProBbIX
3asBoK. [lpy 3TOM nocne 3aBeplUeHUd onepaumm uUeHa obnuraumm 3adacTyto
yepes HEKOTOpoe BpeMsd BO3BpalLa@eTCd Ha YpPOBHW, nNpeawecTBylolme
coBepLUEHHOM caenke, T.e. HabnogaeTca 9ddekT «penakcaummy» pblHKa,
ABMAKOLWENCA 0COBEHHOCTBIO NPOSBNEHNS NMUKBMOHOCTM obnurauun. B aTon cBsasu
ANst  HMBENUPOBaHUS  adhdekta penakcaumm pblHKA NO4  CTOMMOCTLIO
COBEpPLUEHHOM Ha Oupxe caoenku npeanaraetca MoHMMaTb Haumnyulyk LEHY
npegnoxeHus (cnpoca) B o4epeauM  TOProBblIX  3asiBOK  HA  MOMEHT,
npeaLwecTBYOLWMIA COerkKe.

BaxHbIM 3neMeHTOM onpefeneHns cnpaBeasiMBonM CTOMMOCTM obnvraumm B
paMKkax MeToda (PaKTOPHOrO pPasfoXeHUs LUeHbl SABNSAeTCH Y4eT KpeaAuTHOro
KayecTBa ammuccun. PacyeTt npemum 3a KpeauTHbIN PUCK B CTOMMOCTU obrnivraumm
npegnaraeTcsa MNOCTPOUTbL Ha 3HAYEHUAX KpeOUTHbIX PEenTUHroB (dMmuccun,
SMUTEHTOB, nopyyuTenen), nNyorvMKyemMblX  PEenTUHIOBbLIMKM  areHTCTBaMMW.
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1.8.

BonblwnHCTBO 0b6nurauum, pOCCUNCKNX 3IMUTEHTOB 1 99% obnuraumn, BXoasLwmx B
nombapgHbii cnucok baHka Poccun, nMeT penuTUHMM «BonbLIorW TPONKNY»
MeXOYHapOOHbIX PEUTUHIOBbLIX areHTCTB, YTO NO3BOJSIIET KOPPEKTHO OLEHUTb OS5
Takux obnuraumm nx cnpasennmBble CTOMMOCTM B paMKax Metoga (PakTOpHOro
pasfoXeHnsi LeHbl. Bmecte ¢ Tem, Ans pacnpocTpaHeHUsa OaHHOro Metoda Ha
obuiee konnyecTBo Bymar notpebyeTcs Nony4YeHNsa OLEHOK KPeAUTHOro KayecTBa
amuccuin 6e3 1Mcnonb3oBaHWSA OaHHbIX PENTUHIOBbLIX areHTCTB. Takas 3agada
MOXeT ObITb pelleHa 3a CYEeT MOCTPOEHUA MOLENN KPEeAUTHOro CKOPMHra Ha
AaHHbIX (PUHAHCOBOM OTYETHOCTM amuTeHToB. OpgHako B npegnaraemon
MeToauke onpeaeneHns cnpaBeasiMBbIX LIEH 3Ta 3aJava He pellaeTcs.

OcHoBon Ans pacdeta cnpaBegnuBbiXx UeH obnurauun B gaHHou Metoawnke
ABMAKTCA 3Ha4yeHUs1 6a30BOM KPMBOM OOXOO4HOCTEN (BEeCKYnOHHbIX OOXOAHOCTEN
O®3). Jta KpmBas CTpoOUTCH Ha OCHOBe Moenu cnravHoB Cmuta-YuncoHa.
Bbibop paHHOM mopenu o6ycrioBneH nydwen YCTOMYMBOCTBIO KPUBOW B
CUTyauMsiX BbICOKOM  BOMATUNBHOCTM  pblHKA, a Takke Oonbwen ee
COrnacoBaHHOCTbIO C OWHAMWKOW OOXOAHOCTEN KOPMopaTMBHbLIX obnurauui, Ha
doHe anbTepHaTMBHbBIX MOAENen pacyeTa pa3oBbiX JOXOAHOCTEN.

2. Kackag metoaosB onpeapnesrieHnsa cnpasegnnBbiX LeH

2.1.

Onpepenexve cnpaseanveov CTOMMOCTH P; (t) Ans i —ov obnuraummn B AeHb t U
WHTepBana [[OMyCTUMbIX 3HA4YeHUA LEeHbI [Di (t); U; (t)] OCHOBbLIBaAETCSA Ha
NPUMEHEHNN Kackaga n3 Tpex MeToaoB:

1) meToq hakTUYECKUX LeH;
2) MeToA IKCTpanonAunm NHAEKCOB;
3) MeTon (PaKTOPHOro PasnoOXeHUs LiEHbI.

Kaxgbin 13 Tpex MeTodoB npeanoriaraeT pacyeT Ha ero OCHoBe crpaBeafiMBoun
CTOUMOCTMW:

J :
[)i (t)’ ] - 1I2)3 )
a Takke MHTepsana gonyCcTUMbIX 3HAYEHUN LiEHbI:
[D/ (©); U/ (0], j=123.

Bbibop ogHOro mM3 Tpex MeToAoB AN onpedeneHust cnpaBeanvBON  LiEHbI
00yCrnoBneH CTeneHb [OCTOBEPHOCTM LIEHOBOM MHGOPMaumMmM MO caernkam,
coBepLuaemMbIM € JaHHon Bymarom Ha bupxe.

MeToa daKkTMyYeckux LeH NpUMEeHUM B TOM Cryvyae, ecriv B TeYeHue OHS t Ha
Gupxxe GbiNM coBepLUEHbl CAENKM C JaHHOW obnuraunen, napameTpbl KOTOPbIX
CBMOETENbCTBYT B MOMb3y WX [OCTOBepHocTM  (HagexHoctn). [log
AOCTOBEPHOCTBIO CAESNKN NMOHMMAETCS COOTBETCTBUE €€ YCroBMAM 3P(PEKTUBHOIO
pblHKa. B Takon cutyauumu cnpasegnvBas CTOMMOCTb obnurauum onpegensieTcs
paBHOW CpeaHEB3BELLUEHHOM LleHEe JOCTOBEPHbIX COENOK.

MeTton QKCTpanondaumm nHaekca NnpuMeHaeTcs B cuTyaummn, Korga B TedeHne gHA t
Ha 6|/|p>Ke He ObINIO COEenoK, KOTOpblE MOXHO Npu3HaTb JOCTOBEPHbIMU, OOHAKO B
OTHOCUTEJIbHO HeJaBHEM MPOLWIOM TaKue CcAOesikm Obinn 3ad)VIKCVIDOBaHbI, 4yTO
no3BondAeT, ConoctaBmMB UX NapaMeTpPbl CO 3HAYEHUAMU obnurayMoHHbIX NHOEKCOB
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2.2.

2.3.

Ha MOMEHT BpeMeHUu t, onpenenntb cnpasBensiMBytd CTOMMOCTb obnurauum ¢
E,OI'IyCTVIMOIZ TOYHOCTbIO.

MeTon (aKkTOPHOro pPasnoOXeHUs LeHbl MPUMEHSIETCA B CUTyauuu, Korga He
NPUMEHNM HU OAWMH U3 NepBbIX ABYX MeTogoB. B Takon cuTyaumm cnpaseanuseas
CTOMMOCTb obnuraummn onpegensieTca Kak cymma 6a3oBov NPOLEHTHOW CTaBku U
psaa  OOMNONHUTENbHbIX (PAaKTOPOB, XapakTepu3ylowmx OCOOEHHOCTN OaHHOW
AMUCCUM UNN AMUTEHTa (KpeauTHbIM PUCK, FIMKBMAOHOCTb, OTpacrib), a Takke
00LWEepbIHOYHYO KOHBIOHKTYPY. lMpn 3TOM LeEeHOBas MHdOpMaLMa O caenkax ¢
AaHHOW obnuraumen He NCnonb3yeTcs.

[na onpepeneHna dopmManu3oBaHHbLIX NpaBusl Bblbopa MeToda onpeneneHus
crnpaBeasIMBoN LeHbl HeobxoauMo 3aaaTth criegyrolimne ynpasnstoLime napameTpbi
MeToauku:

e - poBepuTenbHas BEPOATHOCTb, ONpeaensolwas UHTepBanbl 4OMYCTUMbIX
3Ha4YeHui cripaBeasIMBbIX LEH (peKkOMeHAyeTcs NonoxuTs 6 = 0,95);

e K,i,- MUHMManbHOE KONMWYEeCTBO CAernok C obnuraumen B Te4yeHue
npeablaywmnx 250 TOproBbiX AHEN HEOOXOAUMbIX ANl BO3MOXHOCTMU

npMMeHeHns 1-ro n 2-ro MeToaoB (pekoMeHayeTcsa NonoxuTb K,,;, = 50);

® Roux- MakcumanbHas MnorpelwHocTb, C KOTOPOW MOXeT onpeaensaTbes
crnpaBegnMBasl CTOMMOCTb obnuraumm B pamkax pfgaHHou Metoaunkn.
[aHHbIN  nokasaTenb  OrpaHuYMBaeT B MPOUEHTHOM  BbIpaXXeHuu
MakCUMarbHO JOMYCTUMOE OTKITOHEHWE OLIEHKM CripaBesiIMBON LiEeHbl OT ee
peanbHOro 3Ha4yeHus, a MMEeHHO 3ajaeT MakcuMarbHyl [OO0MyCTUMYHO
BENUYMHY MHTEPBAroB LEH, T.e.
U =D ) _ p

Pi (t) — max

PekomeHayeTcs nonoxmnTb R,,q, = 0,01

paHnLUbl MHTEPBAroB AONYCTMMbIX 3HAYEHWU LieH ONst KaXaoro M3 Tpex MeTonoB
MOXHO 3aJaTb C MOMOLLBbI MaKCUManbHOrO 3Ha4YeHUs OTKITIOHEHUS OLeHKMU
crnpaBeasIMBOM LEeHbl OT €ero cpedHero 3HayYeHus (cnpaBeanvBoOi CTOMMOCTMU
obnurauum), T.e.

DlO=H® (1-1R0O)

Ul (©) = PI(t) (1 + 1! (t)) ,

vl ®-pl®

S TOYHOCTb OLIEHKM CrpaBeaIMBON LieHbl HA OCHOBE j- 1O
i

roe Rij (t) =
mMeToaa.

BenuuuHbl norpelHocT MetofoB R! () M MakcumaribHasi NOrpeLHOCTb Ryqy

MeToamMkn  [OSKHbI  ObITb  CBSI3aHbl  Mexay cobov  onpeaeneHHbIMM
COOTHOLLIEHUSIMU:

e €eCcnu ueHa onpegensieTca Ha ocHoBe 1-ro mertoga, TO R}(t) < Rl-z(t) <
Ronax s

e €CINU LieHa onpegenseTca Ha ocHoBe 2-ro MeToaa, TO RZ(t) < Rpyax s
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e MOrpeLHOCTb TPeTbero MeToAa He 3aBUCUT HU1 OT crieLmdnkn obnuraumm,
HW OT Aathl t, T.e. R3(t) = R® = const, U R® < Ryays

e ECNnu UeHa onpedensieTcs Ha OCHoBe 2-ro MeToAa, To Booblle roBops
MOXeT HabnoaaTbca CooTHolleHne R (t) > R3 .

2.4. [Ons dopmanusaumm npasun Bblbopa mMeToda Ans onpeaeneHus crnpaBeannuBown

2.5.

LeHbl  obnurauuMm  onpedenvMm  OBe  BCNoOMoraTeribHble  NepeMeHHble,
XapaKTepuayoLme JOCTOBEPHOCTbL BUPKEeBbLIX KOTUPOBOK 0bnmMrauum.

Myctb K; (t) — konm4ecTBO BUPXKEBLIX cAENoK ¢ obnuraumen 3a npegbigywme 250
TOProBbIX AHen, q; (t) — XapakTepucTuka LOCTOBEPHOCTU KOTMPOBKW B MOMEHT
BpeMeHn t, Q; (t) — nOporoBbln YpPOBEHb [OOCTOBEPHOCTM KOTUPOBKM,
HeobOXxoauMbI AnNs NPU3HaHUS ee OOCTOBEPHOW, T.e. KOTUPOBKA AOCTOBEPHA,
ecnu q; (t) < Q; (t). TouHoe onpegeneHve BenuunH q; (t) 1 Q; (t) byaeT oaHo B
pasgene 5.

Bbeibop MeToga onpeneneHns crnpaBeanMBoOW LEeHbl obnuraumm v UHTepBana
[A0NYCTUMbIX 3HAYEHWUI LIeH NPOU3BOAUTCS Ha OCHOBE CrieayoLLMX NpaBun:

l.  mMeToa dhakTuuyeckmx UeH npumeHsietcs, ecrm K; (t) = K,
nmeetcsa bupxxeBas KOTUPOBKA, ANA KoTopon q; (t) < Q; (t);

in W B O€Hb t
[I.  MeTog SKcTpanonsauMm WHOEKCOB MNPUMEHSIeTCHA, €ecnu OAHOBPEMEHHO
MeTOoA PaKTUYECKMX LieH He npumeHum, K; (t) = K,;, M RZ(t) < Ry,

[ll.  meTon pakTOPHOro pasnoXeHUsa LeHbl NPUMEHSETCS, eCfiv O4HOBPEMEHHO

He NPUMEHUM HU MeTod (aKTUYECKUX LEH, HM MeTon IKCTpanonauum
NHOEKCOB.

3. OueHKa aKTUBHOCTU TOpProB obnurauum

3.1. B pamkax gaHHom MeToauku npeanaraeTcs [Ba KOHUeNnTyarnbHbIX noaxoga K

onpegeneHnto cnpaBeasivBbIX LEeH obnuraumn: Ha OCHOBE TOProBon MHAOpMaLNK
(MeTo4 (haKTUYECKMX LIEH N METOL SKCTpanonAunumn MHOAEKCOB) U Ha OCHOBE O6LLMX
XapakTepucTUK aMmnccuin (Meton (pakTOPHOro pasfnoXeHnsa ueHbl). Beibop ogHoro
M3 NoaoxoO4oB K OMNpedeneHnto  CcrnpaBeanuBbiX LEH OCHOBbIBAETCS  Ha
XapakTepucTuke akTUBHOCTWU ToproB obnuraumm. Yem Gonee akTMBHO TopryeTcsa
OGymara, Tem Gonee OOCTOBEPHbLI €€ KOTUPOBKU, U TEM TOYHEE OLIEHKA BENUYMHbI
ee crnpaBenMBon CTOMMOCTH.

Takum o6pasom, nog XapakTepPUCTUKOW aKTMBHOCTM TOProB LenecoobpasHo
NOHMMaTb TOYHOCTb OnpedeneHusa crnpaBensiMBon CTOMMOCTM obnuraumm Ha
OCHOBE TOproBon WHgopmaumn. B gaHHom MeToamke TOYHOCTb onpeaeneHus
crnpaBeasiMBoM  CTOMMOCTM  3afaeTcsl  LUMPUMHOW  MHTEpBarioB  AOMYCTUMBbIX
3HAYEHWII LIEH, @ UMEHHO BenuuuHon RZ(t) .

CrefoBaTtenbHO, €CnM TOYHOCTb OMpeaderieHns LeHbl npuemnemva, T.e. RZ(t) <
Rpax, TO OGNUraums akTMBHO TOPryeTcs, B MPOTUBHOM CryyYae HeobXoauMmo
npusHaTb, YTO aKTMBHOCTb HedocTaTodHa W HeobxoOAMMO MepenTtn K
MCMONb30BaHUI0 MeToaa PaKTOPHOTO Pa3NOXEHUS LiEHDI.
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3.2.

3.3.

Ona Toro 4toGbl OLEHUTbL TOYHOCTbL MeToda R7(t) HeobGxoguMmo pacrnonaratb

OOCTaTO4YHbIM KOInMn4eCcTBOM NCTOPUYECKUNX Ha6J'II-OLI,eHI/II7I, no3TOMY
OONOJIHUTEJIbHbIM YCIoBnemM akKTMBHOCTU TOProB ABAETCA OrpaHn4eHne Ki (t) =
Kmin'

TouHocTb RZ(t) OUEHKW CrpaBednvBOM LEHbl 3aBUCWT OT PsiAa XapakTepucTUK
TOProBOW CTATUCTUKKN, @ UMEHHO:

e pasmMep TOProBoro crnpena;
e 00beMbl COENoK;
e yacToTa CAenok.

MexaHn3M BIUSHUS 3TUX XapaKTepPUCTMK HA TOYHOCTb LieHbl (aKTUBHOCTbL TOProB)
ornpenensieTcsl MOAENbl OLEHKU CchnpaBeasiMBbIX LEH NO AaHHbIM TOProBOM
CTaTUCTUKKM, KOTopas ByaeT onvMcaHa HuXe.

TouyHble hopMynbl 4518 OLIEHKM aKTUBHOCTM ToproB OyayT AaHbl B pasaene 6.

4. Mopenb B3aMMOCBA3M LEeH obnuraumm ¢ oONUrauMoHHbIMMU

nHOeKcamu

4.1.

4.2.

4.3.

B ocHoBy mMogenu oueHku cripaBeanuBbiX LeH obrvraumin Ha OCHOBE TOProBow
CTaTUCTUKN NpeanaraeTcsa NonoXntb MoAesnb KOMHTErpaumMm BpeMEHHbIX PSAOB U
MOAenb KOPPeKUMM OWMBKM, KOoTopble ObinM NpeanoxeHbl’ HoBGeneBcKUMm
naypeatamu P. QHrnom un K. NpenHgxepom.

Mpoes OaHHbIX Mogenen NMpUMMEHUTENbHO K OLEHKe cnpaBeafvBbiX CTOMMOCTEMN
obnurauumn BbIrNaauT cneayrowmm obpasom. Ecnn mbl Habngann B HEKOTOPOM
npoLunom bupxesble LieHbl OLeHMBaeMon obnmraunm u npym 3ToM Mbl 3HaAEM, Kak B
cpegHeM Ben cebs BeCb PbIHOK Obnuraumi 3a COOTBETCTBYHOLLMI NpoOLUeaLLni
nepuoa BPEMEHU, TO Mbl MOXEM MPUMEPHO OLIEHUTb CKONbKO OOSTKHA CTOUTb
aHanusnpyemas obnuraums Ha TEKYLLUMA MOMEHT BPEMEHM.

MoBeneHne B cpedHeM pblHKa obnurauuin  onucbiBaeTcs OONMrauuoHHbIMM
nHaekcamu (MHOEeKcaMu [OXOAHOCTEN), KOTOpble B YaCTHOCTU Ha exeOHEeBHOW
ocHoBe paccunTbiBaeT? MockoBckasi Gupxa. MHOeKchl Anst rocyaapCTBEHHbIX
obnuraumn noapasaensioTcs B 3aBUCMMOCTM OT Alpauun obnurauuin, B HUX
BXOOSALMX, @ WHOEKCbl ANS KOPMNopaTUBHbIX WM  MyHUUMMANbHbIX obnurauuii
paccYMTLIBAOTCA B 3aBMCUMOCTU OT BENMYUH KPeOAUTHbIX PEUTUMHIOB U Atopauui
COOTBETCTBYOLLMX Obnurauuin, Bxoasawmx B 6a3y pacyeTta nHaekca.

Takum oOpasom, kaxgon obnuraumm, 3Haa €e KPeaAUTHbIN PENTUHr (mpwu
OTCYTCTBUN PENTUHra 3Muccum OepeTcsi PEenTUHr rapaHTa WM 3MWUTEHTa) WU
Apauuio, MOXHO MNPUCBOUTbL  HEKOTOPLIM  COOTBETCTBYHOLMA €W UHOEKC
poxogHoctu I(t).

Myctb Y; (t) — DOXOOHOCTb ANsA i —oi obnurauum, ceBasaHHoOM ¢ uHaekcom I(t).
O6o3Haumm Yyepes Du; (t) Aopaumio cooTBeTCcTBYlOWeN obnuraumu. Myctb G(t, u)

! Cm. Engle, Robert F.; Granger, Clive W. J. (1987). "Co-integration and error correction: Representation,
estimation and testing". Econometrica. 55 (2): 251-276. JSTOR 1913236
2 Cm. http://moex.com/ru/index/RUABITR/about/
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4.4.

4.5.

4.6.

— 6asoBas JOXOOHOCTb B MOMEHT BPEMEHW t Ha CPOK u, paccyuTbiBaemasi Ha
ocHose mogenun Cmuta-Yuncona (cm. MNMpunoxenne 1).

Torga ons kaxagow i —own obnuraumm onpegenum cnpeq k 6e3pruckoBor cTaBke No
dopmyne
i =Y ©-6(tDy (@)

AHanornyHbiM o6pas3om NocTynuMm Ansi onpefeneHns CKOPPEeKTMPOBAHHOMO Ha
BENU4YMHYy 6a30BOM CTaBKM obnmraunoHHoro nHaekca I(t) no oopmyne

16) = 1(0) - 6 (&, Dy (1)),

roe Du; (t) — Oopauua vHaekca [(t), KoTopas Takke Kak M 3Ha4yeHWe camoro
nHaekca nyonmkyetcss MoCcKOBCKON BUpker No ntToram Kaxgoro TOProBoro gHs.

Mopgenb kouHTerpauun ans cnpepos y; (t) u uHaekca I(t) 6ypeT 3agaBaTbca
COOTHOLLEHNEM:

yi © =B +B 1)+ () ;
roe B n B! koadpduumeHTbl Modenun (koadduumeHT B! oauHakoB Ons Bcex

obnuraumn, cBA3aHHbLIX C uHAekcoMm I(t)), a g (t) — cTaumoHapHbIM npouecc.
Moaenb KouHTerpauumM onpenensieT [OONfOCPOYHOE paBHOBecuME  Mexay
3HaYEeHUAMN JOXOAHOCTU ObnuUraLum n CBOMCTBEHHbIM €l UHAEKCOM JOXOAHOCTH.

OueHka KoapduumeHToB B n L1 NpousBoaUTCH METOAOM HaUMEHbLUMX
KBaapaToB AJ1S PEerpeCcCUOHHOIO YpaBHEHUS:

yi @ =%;B1{i=3+p"11) +¢ (V) .

Ansa kaxgown i —on obnuraumm onpeaenum BONaTUMbLHOCTb g; €€ AOXOAHOCTU Mo
dopmyne:

(e () ()

2 1 .
(0 ) =52ty

roe M; — konundectBo gHen u3 250 npedbloylumMx TOProBbIX CECCUW, Korga Ha
Gupke coBepLlanncb CAENKN C i —on obnurayunen,

{rif}j_ll — MHOXecTBO [AHer u3 250 npedbloylumx TOProBbIX CECCUi, Koraa
coBepLUanuck caenku ¢ i —oin obnuraumen.

Ecnv Mogenb KouHTerpauuvM 3agaeT [dONTOCPOYHOE paBHOBECUE — Mexay
[OXOAHOCTAMM 0bNMraumin u o6NUralMoHHbIMU MHAEKCaMu, TO KPaTKOCPOUHYIO KX
CBA3b 3a4aeT MoJerb KOppeKLUMU OLIMGOK.

Mogenb KoppeKkLmm ownbok Anst ANCKPETHOro BpeMeHu t (rae t — AeHb) 3agaeTcs
ypaBHEHNeM

yi C+D -y, @O =y(It+D-I1®)+ag @) +v; (t+1) : (1)
rae g (O =y; (©) =B —pI®),

v; (t) — HOpManbHO pacnpefeneHHble He3aBUCUMble CryyaviHble BeNUYUHbI C
HyNeBbIM CPeaHUM U CTaHAAaPTHLIM OTKMOHeHWeM a)’, T.e. v; (t)~N(0, (a})?) .
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4.7.

4.8.

KO3 PULUMEHTBI ¥ U @ HE 3aBUCAT OT aHanuampyemon obnuraumm n gatbl (T.e. OT t
ni).

Pacnpepenenve ownbku v; (t) 3aBuCUT OT cneundukn i —onm obnuraumu, 4TO
OCNOXHSAET OLEHKYy napameTpoB Yy M a mogenu. Ytobbl npeogonetb AaHHOe
3aTpygHeHve  genaeTtcsa  npegnonoxenve, 4to  v; (t) =o; V; (t), roe
¥; (t)~N(0,0?), T.e. pacnpeneneHne criy4anHoi BeNMUYuHbl ¥; (t) He 3aBUCUT HU
OT BPEMEHMU t, HN OT cneundukn i —on obnuraumn.

Ncxogs w3 paHHOro npeanonoxeHust cooTHoweHue (1) nepenvweTtcs B
cregyoLlemM Buae:

y; (E+1D)-y; (©) — yl(t+1)—1(t) + 0(8" () + 7, (t + 1)’ (2)
g; g g
roe v, (t+1) — HesaBuMCMMble, OAMHAKOBO pacnpeferneHHble CcriyjyanHble

BENMUYUHBI, ¥; (t)~N(0,02).

OueHkn napameTpoB y, @ U g NOMy4alTCA U3 PErpeccMOHHOro ypaBHeHUs (2)
MEeTO4OM HauMEHbLUMX KBaapaToB.

Torga B Ka4ecTBe OLEHKM O'l-v cnenyet B3ATb BEJIMHUHY O'iv = 00;

Mocrne Toro Kak Mbl OLEHWNM BCE MapameTpbl MOAENN KOppeKuun owmbKkn y Hac

NnosiBUNacb BO3MOXHOCTb MOCTPOEHMS MPOrHo3a 3HaveHuin crnpegoB y; (t) Ha
NMPOU3BONbHOE LIENOe KONMMYEeCTBO [HEeN Breped nNpy  YCrOBUMM  Hanuuus
NMHGOPMaLMKN O 3HAYEHUSIX MHAeKca I(t) B COOTBETCTBYIOLINE AHU.

MporHosHoe cpedHee 3Ha4YeHWe crnpeda 3a4aeTcsl PeKyppeHTHbIM 06pa3om vepes
3HayeHWe NporHo3a Ha npeaplayLlyto aaty:

9 ¢+ =9, O+y(IE+D—1)+a(9 ©-p—p1®)

npn 39TOM TMPOrHo3HasdA BeJIn4YMHa 6y,qu MMeTb HOpMalibHOE pacnpenerneHne c

HyneBbIM cpegHuM U aucnepcuen  o; (t+ 1)?, KoTopasi BbluMcnseTcs
PEeKypPpPEHTHLIM 06pa3oM Yepes AUCNepcuto MPorHo3a Ha npeaplayLleM Lware:

o; (t+1)?=04+a)?s; (t)*+(67)*
Te.y; (t+1D~N(; (t+1),0; (t+1)?).
Kak Oblno nokasaHo Bbille, MOOellb KOoppeKunn ownbkn nossongaeT CTpOUTb
MPOrHo3 cnpega obnuraumMm Ha NPOU3BOSIbHOE LIeNioe KONMMYECTBO AHEeW Bnepeq.
Bmecte ¢ TemMm, Ham I'IOHa,D,O6I/ITCFI MMEeTb BO3MOXHOCTb CTPOUTb TMPOrHO3bl
cnpenoB He TOJIbKO Ha Lernoe, HO 1 Ha p,po6Hoe KOnm4yecTBO nepmnogos. ,D,J'IFI 9TOro

HaM nNoHagodbuUTCs MoAenb KOppekuuu OownbKu ANsi HENPEpPbIBHOIO BPEMEHM,
KOoTOopas MeeT crneayroLmnn Bua;:

dy; () =gdl(®) +A(y; () —b) —b")dt + o dW (t) ,
roe W (t) — 6poyHOBCKOE OBWXEHUE.

KoachdpuumeHTbl Moaeny Koppekummn ownbkn ans HenpepbiBHOrO BPEMEHU MOTyT
ObiTb MOMy4YeHbl Yepes3 3Ha4YeHUs MOOENN KOpPPEeKUMU oWwnbKU Anst AUCKPETHOro
BPEMEHM Mo creayroLmMMm opMynam:

A=+ a),

10
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4.9.

4.10.

by =By,
bl =ﬁ1

A
g=p" +E(Y_BI)’

w _ —22 v
9 = 1—exp(221) Oi

[na nocTpoeHnss nporHo3a cnpeda obnurauMm Ha OCHOBE MOLENU KOppeKumn
OLWMOKKN C HEMPEPbIBHLIM BPEMEHEM HEOHBXOAUMO BOCMOMbL30BaTLCH CNeayoLwmmm
dopmynamu.

Mycte 9; (t,) M o; (t;) YyXKe OLEHEHHble 3HAYeHUst cpedHero CTaHAapTHOro
OTKMOHEHMS ANS NPOrHo3a crpeaa Ha MOMEHT BpeMeHu t,. byaem cuntaTb, 4TO
MOMEHT t, HaxOAMTCS BHYTPW HEKOTOPOro TOProBOro AHS, HA Hayano WM KoHeL
KOTOPOro M3BECTHbl 3HAYEHUS COOTBETCTBYIOLLErO 0GnuMraumMoHHoro nHaekca I' n
[" COOTBETCTBEHHO (3HayeHWe OONMrauMoHHOrO WHAeKca Ha Hadvano [JHs
NPUPaBHMBAETCS K 3HAYEHUIO OGNUrauMOHHOIO MHAEKCa Ha KoHel, npeablayLero
ToproBoro AHsl). Torga ans no6GoOro MOMEHTaA BpPEMEHM t  BHYTPU TOrO ke
TOProBOro [OHsl, HO nexawero nocne t,, T.e. t >t,, NPOrHo3 cnpega Oyaet
3aaBaTbCsl CNeayLWnUMN PeKyppPeHTHbIMU COOTHOLLEHUSIMU:

1_6/1(t—t0

! ) _ P
9i ()= M0 (6) +y (" =)=+ (1= e (B) + 5 1) +

—eMt—to)
el [+ _ _16_)
" =16" (£ =ty ——— ,
_e2A(t—tg)
2 _ ,2A(t-t 2, 1-¢?
g; () = e "0g; (85)? + ——5—a]
Taknm obGpasom, NpPorHo3 crnpega Ha MOMEHT BpemMeHu t  obnuvraumm Gyaer
ABMNATLCA HOpMarbHO pacrnpeeneHHomn cnyyanHomn BESTMYNHON

yi (O~N(¥; (©),0; (£)?)

Mogenu koppekunmn owmnbKn Ansa ANCKPETHOrO N HEMNPEPLIBHOIO BPEMEHU OOMMKHbI
MCMonb30BaTbCs B KOMOMHAUMM ONs NONyYeHUsi peanbHbIX NPOrHO30B chnpeaa
obnurauun. Tak, Mogenb Koppekumnm Oowubkn Ans ANCKPETHOr0O BPEMEHN
No3BONSIET NONYYNTb NPOrHO3bl CNpeaa Anst UTOroB TOProB ANS OTAENbHbIX AHEN,
a Moaernb KOppeKkuun owmnbku Anst HeNnpepbIBHOrO BPEMEHWU MO3BOMSET CTPOUTb
NPOrHO3bl CNPeAoB BHYTPWU TOProBbIX AHEN.

5. MeTtop dpakTU4YeCKMX LeH

5.1

MeTon dpakTuyeckux UeH npefHasHayvyeH Ona onpefeneHna cnpaseanmBbiX
CTOMMOCTEN obnuraumin B TOM CUTyauun, Korga B TeYeHMe OHS C OLeHWBaeMoun
obnvraumen  cosepwanucb  OupXeBble  cOenku, napameTpbl  KOTOpPbIX
CBMAOETENLCTBYIOT O TOM, YTO [aHHble COENKM [0CTOBEepPHbl (COOTBETCTBYIOT
ycnosusam 3pekTUBHOro pbiHka). Ecnn B TeyeHne aHs Obinv 3aomKCMpoBaHbI
Takve cOenku, To cnpaeeanuBas CTOMMOCTb obnurauumn GygeTt onpenenatbcs
CpeAHEB3BELLIEHHON LIeHON JOCTOBEPHbIX CAENOK, yCPeaHEHHON NO NX 06BbEMaM.

11
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5.2.

5.3.

5.4.

[Ana onpegeneHvss [OCTOBEPHOCTU COENOK Heobxogumo  dopmanum3oBaTb
nokasaTesib JOCTOBEPHOCTU OIS KaXaon OMPXKEBON CAENKM B MOMEHT BPEMEHMU t
C i —on obnuraumen.

[MycTb B MOMEHT BpeEMeHU t C i —on obnuraumen Obina coBeplleHa caernka
obbema V; (t), n Npy 3TOM B MOMEHT Hayana peanvsauuv 3TON CAENK/M TOProBbIn

cnped B oO4vepeau TOProBbIX 3asiBOK coctaBnan s; (t). Toraa onpegenvm
nokasaTtenb JOCTOBEPHOCTM AaHHOWN cAenku crneayroLmm obpasom:

s; ()

q; (£) = —,—Vi o

UeM MeHblle 3HavyeHMe [JaHHOro nokasatens, TeM Bbllle [JOCTOBEPHOCTb
cooTBeTCcTBYlOWEN caenkn. Bblbop wvMeHHO Takom opMbl  NoKasaTens
[OCTOBEPHOCTM OBYyCrnoBreH crneaylwmnmm coobpaxeHnsamn. Bo-nepsbix, pasmep
TOProBOro crpefa 4BnseTcsa OOHUM M3 4acTO WUCMONb3yeMblX MoKkasaTenen
NMKBUOHOCTM Bymaru, Npy 9TOM 4YeM Bblle NIMKBUAHOCTb, TeM Bbonee 060CcHOBaHO
npegnonoxeHne o6 apdEeKTUBHOCTU pblHKa, T.e. KOTUPOBKa Honee JOCTOBEpHa.
Bo-BTOpbIX, Kak OblIO MNOKa3aHO MHOXECTBOM uWccredoBaTenen, BenuvyuHa
TOProBOro cnpega TecHO (FIMHEMHO) CBA3aHa C BONATUMBHOCTBIO TOPryemoro
NHCTpyMeHTa. [M03TOMy XapaKTepUCTUKOM JOCTOBEPHOCTUN CAENKN MOXHO CHATATb
BONATUMBbHOCTb CTOMMOCTU eOuHUMYHOro obbema aktmea. B-TpeTbux, ecrnv Ha
Bupxe Bbina coBepLUeHa caenka eguHUYHoOro obbema ¢ BONaTUITbHOCTBIO LIEHBI T,

TO BOJ1ATUJTIbHOCTb cymmapHoPl CTOMMOCTU AOnA |74 caoernok eaMHU4YHOro obbema
CcoCcTaBuT O'\/V, M COOTBETCTBEHHO B Ka4deCTBe OLUEeHKM BOJNaTUIbHOCTU AOn4d
s (t)

e

KOTOpOe B CBOKW o4epedb OygeT XxapakTepuCTUKOM OOCTOBEPHOCTM COENKU
Npoun3BoSiIbHOro obvema Vv

CTOMMOCTM aKkTMBa €AMHUYHOro obbema cnegyet B3ATb OTHOLUEHUE

O6beM caenkn V; (t) 3agaeTcs B KONMYECTBE y4acTBYHOLMX B caenke bymar (T.e.
3ajjaeTcs B LUTYKax).

Cnpeq s; (t) 3agaeTca B TepMMHax OOXOAHOCTM obnuraumMm u BblMMCASETCA MO
dopmyrne:

(147 ®)
P, (t)Du; (t)

s; (©) = (P*(6) - PP (1))

roe P& (t) u PP (t) ueHbl NpeanoxeHns U cnpoca B o4Yepean TOProBbiX 3asiBOK
Ha MOMEHT Hayana coBepLUEeHUs CAEeMNKu,

P; (t) — ctoumocTb Bymaru B caernke,
Y; (t)- BoxopHocTb Bymaru no LeHe caenku,
Du; (t) - gropaums obnuraumu.

MpeanonoXxum, 4To HaM M3BECTHa BenuuuMHa Q; (t) — MWHUManbHbIA YPOBEHb
[IOCTOBEPHOCTM KOTUPOBKN, HEOOXOAMMbIN ANs NPU3HaHMSA ee OOCTOBEPHON, T.e.
KOTMPOBKa JocToBepHa, ecnu q; (t) < Q; ().

12
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5.5.

N.
MycTtb {Tj },11 COBOKYMHOCTb MOMEHTOB BPEMEHMW BHYTPW OHOIO TOProBOro AHS t,
]:

korfa Habrioaanuce AoctoBepHbie caenku, T.e. q; (7 ) < Q; (1 ).

N; .
Nycte {Y; (7; )i Vi (7 )}j=1 — COBOKYMHOCTb [IOXOAHOCTe U 06GBLEMOB
[IOCTOBEPHbIX CAEMOK.

Onpegenvm cnpaBeanvByld AOOXOAHOCTb oObnurauMm Ha OCHOBE MeToda
drakTn4eckux LeH, no gopmyne

N;

Sk (g v (v)
N ; 1]
z:j=L1Vi (TJ')
B cny4ae, Korga O6J'|I/|raL|,|/|F| He CoOepXUT BCTPOEHHbLIX ONMUMOHOB CripaBeasinBan

ctoumocTs P!(t) Ha ocHoBe MeToda (PakTUYeCKMX LeH ornpeaensiercs
COOTHOLLEHNEM:

Pi(t) 100 Z CFy 2
i p— t —
Nom - (1 + Yll(t)) k

roe A — HaKOMMNEeHHbIM KynoHHbin goxon (HKLO) obnuraumm, BbipaXeHHbIn B
NpoLEHTax OT ee HOMUHarNbHOW CTOMMOCTH,

YiH(e) =

Nom — HenoralleHHas 4YacTb HOMUHANbHOW CTOMMOCTU obnurauuu,
k — nopsiakoBbI HOMEpP AEHEXHOro NnoToka,

CF, - k- [eHeXHbln nNOTOK no obnuvraumm - BKIKOYAET  KYMOHHble,
aMOpPTU3aLMOHHbIE MNATeXMW, MnoralweHne OoCTaTOYHOW HOMMUHANbHOW CTOMMOCTMU
(ans obnurauuin ¢ nNnaBaroLWEN CTAaBKOW KynmoHa BenMYMHAa KYMOHHbLIX NIiaTexewn
npupaBHUBAETCS K BENIMYMHE NOCNEeAHEro N3BECTHOro KyrnoHa),

t;, — CPOK 10 AaTbl -ro AEHEXHOro NOToKa B rofax.

Onpegenum Tenepb TOMHOCTb R} (t) OLEHKM CrpaBeanMBoi CTOMMOCTU oBmraumm
Ha ocHoBe MeToda pakTUYeckux LieH. [laHHbI nokasaTenb TOYHOCTU onpeaenseT
LUMPUHY AnanasoHa AonyCTMMbIX 3HAYEHWU cripaBeaIMBON LiEHbI.

Ncxoas ns Moaenu KoppekLumm oLnBKN ¢ AMCKPETHBIM BPeMeHeM, BONaTUnbLHOCTb
NPOrHO3a LEHbl Ha TOPU3OHTE OAWH [eHb OnpeaenseTcs BenuMuUUHON o).
CnepoBatenbHO, MPOrHO3 [OXOAHOCTM obnuraummM 6yaeT CooTBETCTBOBAThb
HopManbHoMy pacnipeaenenuio N (Y2 (1), (a7)?).

Ounana3oH uUeH OygeT onpedensaTbCA OuanasoHOM [AOXOAHOCTEN obnuraumm
NCXOOs M3 MpPennonoXeHus, YTo [OXOAHOCTb O6nuraumMm OormkHa HaxoauTbCS
BHYTPW A@aHHOIO AnanasoHa B TeYeHue OHSA C 3aaHHON BEPOSATHOCTLIO O, T.€.

P{l, O -Y' ()| <¥/p}=0 ;
roe € — lWMpuHa gnanasoHa 4OXOAHOCTEMN.

O603Haunm 4vepes ky- KBaHTUNb CTaAHOAPTHOrO HOPMANbHOrMO pacnpeneneHus
1
YPOBHS 5(9 +1), T.e.

L =L (ke =37
5(9+1)—mf_ooe 2" dz

Toraa wuprHa goBepuUTENBHOIO MHTepBana OyaeT paBHa
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UHTepSZEKC‘HaA Memoouka onpedenenus cnpasedausvlx yer oonueayuil

5.6.

5.1.

E = ZkQO'iV,
a ToyHocTb R} (t) cnpaBeanuBoii cToMmocTn obnuraumm GyaeT paBHa

Rll(t) = ZkQO'L-Vm .

CnpaBegnmBass CTOMMOCTb OGnuraumm, onpegeneHHas Ha OCHOBe MeTonda
pakTU4eckMx LEeH, UCMOSNb3yeTCs B KayeCTBE UTOrMOBOM OLEHKM CnpaBesiMBown
cToMMoCTM obnuraumm, €ecnu TOYHOCTb [AaHHOW  OLEHKM COOTBETCTBYET

TpebyeMoMy ypoBHIO: R} (t) < Rpax-

[Ons Toro 4YTOObl 3aKOHYMTbL OMUCaHue mMeTtoda CbaKTI/I‘-leCKVIX ueH Heobxoammo

onpefenntb MeTOAUKY OLEHKM BenuuuHbl Q; (t) — noporoBoro YpOBHS
OOCTOBEPHOCTU KOTMPOBKW. OTO MOXHO caenatb Mcxogs M3  crnefylowmx
COOBpaeHnn.

Mpepnonoxum, 4to Q; (t) = &, rae § — NPoU3BOSIbHO BbIBpaHHOE NONOXNUTErNbHOE
yuncno. Torga, npoaHanuM3avpoBaB Bce OupxeBble caenku C  BblOpaHHOM
obnuraumen 3a npegpigywime 250 TOProBbIX Ceccur, Mbl MOXEM oOnpeaenuTb

N.
MOMEHTbI BpEMEHN {tj }_11 B KOTOpblEe Mbl Habnoganu JOCTOBEPHbIE KOTUPOBKMU,
J=

3Has BENMUYMNHY cnpeja y; (t] ) B MOMEHT BPpEMEHU t; , Mbl MOXEM MNOCTPOUTb Ha

OCHOBE MOAEeNn KOpPeKuun owubku MporHo3 cnpefa B MOMEHT BPEMEHM ¢, ;.
[aHHbIN NporHos oynet UMeTb HopMarbHOe pacnpegeneHune

N(JA’i (tj+1)"’i (tj+1)2>'

[loBepuTenbHbLIM  MHTEpPBas MPOrHO3a Ha MOMEHT BpEeMeHu t; ., 3aJaeTcs
COOTHOLLEHMEM

vi (1) =91 (tj41)
g; (tj+1)
Ecnu caenka B MOMEHT BpEMEHN t;, ; ABMNAETCA AOCTOBEPHON, TO OHa A0SHKHA He

NPOTUBOPEYNTb MPOrHO3y, MOSlyYEHHOMY Ha OCHOBE MOAENWN KOPPEKUMM OLInBKN,
T.e. An§a cnpega y; (tj+1) AOJTKHO BbIMOMHATLCA COOTHOLWEHME (3).

< ky . (3)

Mpn 9TOM BaXHO, 4YTOObI MOCTPOEHHbIN NPOrHO3 ©Obin  obocHoBaH C
cogepXXaTtenbHOM TOYKM 3pPEHUsi, T.e. TOMHOCTb TaKoro MporHo3a AofmkHa ObITb
npuemMnemMomu:

Du; (t'+1)

2kg0; (tis1) ——r5 <R . 4

oY j+1 14v, (tj+1) max ( )

O6o3Haunm uyepe3 B(§) KONMMYECTBO MOMEHTOB BPEMEHW U3 COBOKYMHOCTM
N.

{t; }j_Ll, [NA KOTOPbIX BbINOMHAETCA COOTHOLLEHME (4), a Yepe3d C(8) — KONMMYEeCTBO

MOMEHTOB BpeMeHU, OndA KOTOPbIX OAHOBPEMEHHO BbIMOJNTHAKTCA COOTHOLUEHUA
3)n (4).
c(s)

Myctb D(6) = @)
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UHTepSZEKC‘HaA Memoouka onpedenenus cnpasedausvlx yer oonueayuil

Ecnn ™Mbl nNpaBunbHO W3Ha4anbHO 3adanu BenuuMHy &, TO [OCTOBEpHble
KOTUPOBKN B MOMEHTbI BpEMEHU, A1 KOTOPbIX MOXHO NOCTPOUTL NPUEMMEMbIE MO
TOYHOCTWM MPOrHO3bl, AOJBPKHbI 3TMM MNPOrHo3aM B OOMbLUIMHCTBE CryvYaeB He
NPOTUBOPEYNTD, T.€. AOIMKHO BbINOSHATLCA COOTHOLEHMe D(§) = 6.

CnepoBatenbHo, Q; (t) MOXHO onpefenvTb cneayowmm obpasom:

Q; (t) = max{5: pnsaBcex §' < & BoinosHsiercss D(6') = 0 }

6. MeTopq akcTpanonsauMm MHAEKCOB

6.1.

6.2.

6.3.

6.4.

6.5.

MeTog akcTpanonauun ¢OHAOBbLIX WHOEKCOB ONA onpeneneHus cripaBeasiuBon
UeHbl obnuvraumi NpMMeHMM B TOW CUTyauuu, Korga Ha aHanusmpyemylo aarty
OTCYTCTBYIOT OMpXeBble COENKM C OueHuBaeMown obnurauuen unu napameTpbl
UMELNXCA  COEeNOK  He  MNO3BOMAKT WX  MpU3HaTb  JOCTOBEPHbIMU
(cooTBeTCTBYIOWNMM YCNoBUAM 3(PPEKTUBHOIO pbiHKa). Bmecte ¢ Tem, ecnun B
Takon cuTyauunm uMeeTca CTaTUCTMKa [OOCTOBEPHbIX COENOK B HEKOTOPOM
NpoLwnoM, TO CBHA3aB €e CO 3HayYeHUsSMW OONUrauuoHHbIX WHAEKCOB, MOXHO
NoNy4YnTb MpUeMnemMble MO TOYHOCTM OUEHKM CnpaBensiMBon CTOMMOCTU
obnuraumm Ha aHanuaupyemyro pgaty t. Ona atux uenen npepnaraetca
BOCMOSMb30BaTbCA MOAESbIO KOPPEKLMM OLLNOKN.

OueHka CI'IpaBe)J,J'IVIBOIZ cToumocTn obnuraumm c onpepneneHneMm wumHTepsarsa
OOonNyCTUMbIX N3MEHEHUN LEHbI B TAKOM cny4yae cBoaAnTCA K 3agade onpeaerneHnd
napamMmeTpoB pacnpeageneHna rporHo3a UuUeHbl, B nNpeanosyiockeHnn 4YTo Takomn

MPOrHO3 COOTBETCTBYET HOpMaribHoMy pacnpeaenenuio N(9; (t),0; (£)?).

Takum obpasom, ansa Toro YTobbl OLEHUTb CnpaBenMBYIO CTOMMOCTb obnuraumm
Ha paTty t+ 1, HeobGXxoOuMMO MOHATb, KakK CBA3aHbl Mexay cobown napameTpbl

pacnpeaenenui nporHo3os N(¥; (£),0; (O?)n N(¥; (t+1),0; (t +1)?).
BO3MOXHbI 1BE€ MPUHLMNNATLHO Pa3fINyHbIe CUTYaLNN:

1. B TedyeHne t+ 1 TOProBOoro AHs OTCYTCTBOBann OUpXeBble cOernku C
obnvraumven;

2. B Te4YeHue t + 1 TOproBoro AHs MMetTCA BupKeBble caenkn ¢ obnurauumen.

Ona cnyyasa, korga B TeYeHUe aHanmusvMpyemoro [OHs OGupXkeBble cOenku ¢
obnurauuen OTCyTCTBOBanW, CBSA3b NapaMeTpoB pacnpefeneHnii NporHo3oB
3agaeTcs MoAenbo KoppekLun onbKM Anst AUCKPETHONO BPEMEHM.

9+ D=3, O +y(It+1D-1®)+a(y; © - - 1®)
o, (t+1)? =0+ a)s; (t)*+ (a))?

Heckonbko 6onee cnoxHo ob6CcToMT Aeno B CUTyauun, Korga B TEYEHNE TOProBoro
[IHS coBepLuanvch bupxxeBble caenku ¢ obnuraumen.

N;
Mycts {z; } _ COBOKYMHOCTb MOMEHTOB BpPeMEHM BHYTPU O[HOTO TOProBOro AHS
J:
~ N;
t + 1, korga npovcxoannu caenku {7; (t; )i s; (77 )i Vi (3 )}j=1 roe

¥; (1, ) - cnpepn k 6a30BOW [OXOAHOCTM CAEMKY;
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UHTepSZEKC‘HaA Memoouka onpedenenus cnpasedausvlx yer oonueayuil

6.6.

S; (rj) - ToproBbin cnpead (B TepMMHAxX [AOXOAHOCTM) B MOMEHT Havana
peanusauuun coernku;

V; (1; ) - o6bem caenku (B konndectae Gymar).

[ns yaobcTBa AOONPEAENIMM MOMEHT BPEMEHU T, = t, T.e. KOHLY MpeablayLlero
ToproBoro AHS. [pun 3TOM HaM yxe W3BECTHbl NapameTpbl pacrnpeneneHus
NporHo3a B MOMEHT BpeMeHU T,, KOTOPbIi COOTBETCTBYET HOPMarbHOMY
pacnpegenenuio N(9; (£),0; (£)?).

YCTaHOBUM PEKYPPEHTHYIO CBA3b MEXOy MPOrHO3aMu B MOMEHTbI BPEMEHU T; W

Tit1- nyCTb B MOMEHT BpeMEHU Tj NMPOrHoO3 AOOXOAHOCTU OlnCbIiBaeTCA

2

pacnpegeneHvem N (yi (t; ooy (7)) ) Torga Ha OCHOBE MOZENW KoppeKuuu
OLIMBKM ANA HENpepbIBHOrO BPEMEHN Mbl MOXEM OLIEHUTb NapaMeTpbl MPOrHo3a

2
N (32- (7741 —0),0; (7741 —0) ) Ha MOMEHT BpeMeHN T7;,; 6e3 yyeTa uHopmaLmm
0 napameTpax CAESK1 B MOMEHT BPEMEHH T;,; N0 (hopMyram:
v 2'(T .+1_T' )A n 1A l_el(‘rj_'—l_rj ) /1(‘[ '+1_T. ) 0
Vi (Tj-+1—0)=e I () +y(I" =) ———— +(1—e A )(ﬁ’i+
1_el(rj+1—‘tj ))

1 47 " 14 1
LI+ U"—1B <rj+1—rj -———
AT, —T;

2 2M(Tjpq—T; 2 1—62(1"'1 i)

i (g2 = 0) = 0oy (5 ) 4+ =

Ana Toro 4Tobbl yyecTb MHOPMaLUMIO O NapameTpax CAenkM B MOMEHT BPEMEHU

Tj41 B MPOrHO3€ Ha 3TOT e MOMEHT BPeMeHW NpeafiaraeTcsi BOCMob30BaThHCA

noeen punstpa KanmaHa.

4
g/ .

Mpegnonoxum, 4To HabnaeHHbIn B MOMEHT Tjy1 cnpea J; (rj+1) CBsA3aH C

pealrbHbIM, HO HEN3BECTHbIM HaM 3Ha4YeHnem CI'IpaBe,D,J'IVIBOIZ LEeHbl
COOTHOLLUEHNEM

Vi (1) =i (tj41) + ¥, TR Y~N (0, G; (Tj+1)2).

BenvunHa ctaHgapTHOro OTKNoHeHUs ownbkn B ounbTpe KanmaHa 6; (rj ) Ham
Hen3BecTHa, HO MO CBOEMY CMbICIly OHa 3ajaeT TOYHOCTb (JOCTOBEPHOCTb)
OLIEHKW CcripaBeaSIMBON LIEHBbI.

Mpu 3TOM y Hac yxe onpedeneHa Mepa AOCTOBEPHOCTU CAEMKM Ha OCHOBE
TOprosoro cnpeaa u obbema:

st (1j41)
q; (t741) = —2=,

Vi (%)
[Mpeanonoxum, YTo Hen3BeCcTHas HaM XxapakTepucTMKa TOYHOCTU COENKN &; (rj+1)
nponopuuoHanbHa W3BECTHOW HaM XapaKTepuctuke gq; (rj+1) C HEKOTOpbIM
KO3 PULIMEHTOM p:

&; (tj+1) = pa; (Tj41)-
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6.7.

6.8.

6.9.

B peanbHbIX pacyeTax npeanaraetca nonoxutb p = 10. MNMopagok oueHkn p dyaet
onucaH Huxe B . 6.9.

Ha ocHoBe dunbTpa KanmaHa Mbl nonyyaem, 4YTO MPOrHO3 cnpega umeet
2

pacnpep,eneHmeN(yi (141),6; (tj41) )

Takum obpas3om, Ha OCHOBE MOENU KOppeKuMn owmnbku Mbl 3Haem (6e3 yveTa

MHopMauun O caerke), YTo pacnpeferneHve nporHosa crpeja N(f/i (rj+1—

2 §
0),0; (141 —0) ) a punbTp KanmaHa (yunTbiBaoWwmMii MHpopMaLmio o caenke)
noseonsieT  yTBEpXaarthb, o) NPOrHo3 nveet pacnpeneneHue

JCACHERCME!

WTorosoe pacnpeaeneHne NporHosa Ha MOMEHT BPEMEHM 7;,, NOMyYaeTcs nyTem
ycpeaHeHus 9TUX OBYX pacnpeaeneHunii. YcpeaHeHHoe pacnpeneneHve nporHosa

2
N (32- (t741),0; (Tj41) ) ByAeT MeTb criedytoLme napameTpbi:

o; (Tj+1_0)2 Oi (TJ'H)Z

v (7T +
0; (501-0)' 47, (t}3)  (541) o (1111-0) 45, (1;4,)

2 -2 —2\71
0 (501) = (00 (501 =0) " 47 (101) )

Mcxoos w3 NOJTY4YEHHbIX PEKYPPEHTHbIX COOTHOLLEHUN, Mbl MOXEM NnoJ1Iy4ynTb
napamMmeTpbl pacnpegeneHna TrporHo3da Ha MOMEHT BpPEMEHU TN;s T.€. Ha

nocnegHuin MOMEHT BHYTpM t+ 1 TOproBoro AHs,, koraa Obina coBeplueHa
OupxeBas coenka ¢ obnurauvein. Tenepb BHOBb BOCMOMNb3yeMCS MOAENbIO
KOppeKuMM OoWwnbKkM, 4YToDObl OTbICKaTb MNapamMeTpbl UTOroBOro pacnpeneneHus

NnporHo3sa N(f/i (t+1),0; (t+ 1)2), 3Has napameTpbl pacnpeaeneHus nporHosa

Vi (Tj+1) = 29 (Tj+1 - 0)’ *)

N (yi (tn,) 01 (rNi)z). B uTore nonyyaem

- At+1-1y,) w_ 1) A(t+1-1y.)\ (p0
9 (c+1) = Mg () 4y (1 A (0 4
_ )l(t+1—rNi)
ﬁ11’)+(1"_1,)ﬂ1 t+1_T] _”T ,

22(t+1-1y) P G
o, (t+1?=e NiJg; (7;) +——F—=—0

Ana Ttoro, 4Ttobbl OpraHW3oBaTb MpoUeAypy OLEHKM napameTpa p 3aMeTuMm
cnegylowmnn akt. Ecnn B HEKOTOPbIN MOMEHT BpeEMEHW t Mbl Habnwogaem
KOTUPOBKY obnuraumm j; (t), TO OHa BoMgeT B pacyeT cnpasensimBo CTOMMOCTM
(cnpepa) cornacHo copmyrne (*) ¢ Becom

o; (t—0)? _ 1 1 1

o (=043, ()2 & 02 ( o ®\
1+ 1+ i q; (©
oy (t—O)z pai (t-0) 1+exp<21n(p)+21n<ai l(t—O)

Mpn 3TOM BCMNOMHMM, YTO ANSA KaXOOW KOTUPOBKU Y HAC €CTb KpuTepun AOns
NPOBEPKN ee JOCTOBEPHOCTU (COOTBETCTBUS YCNOBUAM 3(PPEKTUBHOIO pbiHKA) Ha
OCHOBE CpaBHEHUA BENNYnHbI g; (t) C MOPOroBbIM 3HaYeHneMm Q; (t).
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6.10.

6.11.

6.12.

Ecnn koTupoBKa SIBMSIeTCA [OOCTOBEPHOW, TO E€CTECTBEHHO OXWAaTb, YTO OHa
[OIMKHA BXOAUTb B pacyeT crpaBeasiMBoi CTOMMOCTU ¢ BecoM 6nmskum k 1, n 0 B
NPOTUBHOM cry4ae, T.e.

1

1+exp<21n(p)+21n<ﬂ>>
o; (t-0)

I'IonyquHoe COOTHOLLUEHNE ABJIAETCA BapuaHTOM NOrNCTUYECKON perpeccumn
1

- 1+exp(a+bX)

rae a = 2in(p), b=2,Y =1{q, () <Q, (O}, X = In (%)

~ 1{q, () <Q, (O}

OueHnB napamMeTpbl JIOMMCTUYECKON perpeccun Mo Bblbopke HabnoaeHHbIX
a
KOTUPOBOK 0B6nuraumm nony4aem, 4to p = ez

Mocne Toro, kak Mbl onpegenumu pacnpegenenve (9; (¢),0; (£)?) nporHosa
cnpefa Ha aHanuavMpyemylo Jaty t, Mbl MOXEM OfnpeaenuTb CrpaBeasMBYLO
CTOMMOCTb Obnuraumm crneayrowmm obpasom.

B cnyyae, «korga obnvrauMsi He COOEPXKWUT  BCTPOEHHbLIX  OMLMOHOB,
cnpaseanvBasi CTOMMOCTb P?(t) Ha OCHOBE MeToda 3KCTpanonauuu mHaekca
onpeaensieTcsl COOTHOLLEHUEM:

100 CF
Plz(t) = Nom Zk £ 3
<1+G(t,Dui ®©)+3, (t)>

—A ’

rae A — HakonneHHbIM KynoHHbin goxon (HKOA) obnurauuu, BbipaXeHHbIn B
npoueHTax OT ee HOMWHaNbHOW CTOMMOCTMH,

Nom — HenoraweHHas 4YacTb HOMUHaNbHOW CTOMMOCTU obnMrayuu,
k — I'IOpFILI,KOBbIIZ HOMep OeHEeXHOro NnoTokKa,

CF, - k-W [OEHeXHbIn nNOTOK no obnuvraumm - BKIKOYAET  KYMOHHbIE,
aMopTU3aLMOHHbBIE NNATEeXW, noraleHne OoCTaToOYHOW HOMWHAaIbHOW CTOMMOCTM
(Bns obnurauun c nnaBalrowen CTaBKOW KynoHa BenvyMHa KYMOHHbIX MniiaTexewn
npupaBHUBaETCS BENNYMHE NOCNEAHErO0 N3BECTHOIO KYMNoHa),

Du; (t) — Atopaums obnuraumm,
G(;) — KpnBaga 6a30BbIX JOXOOHOCTEN,
t, — CPOK 00 AaTbl -0 AEHEXHOro NoToKa B rofax.

TOYHOCTb OLIEHKM cnpaBenMBOM CTOMMOCTU obGnurauum rno aHanormm ¢ OLEHKOM
TOYHOCTM B MOAENN PaKTUYECKUX LieH onpeaensieTcsl COOTHOLLEHNEM:

146(tDw; (0)+9; ©)

R7(t) = 2kg0; (1)

MmeHHO pgaHHas BenuuuMHa dopmanuayeT MOHATME akTUBHOCTM ToproB. Ecnun
R?(t) < Rmax, TO TOYHOCTb OULEHKM CrpaBeanMBoM CTOMMOCTM Ha OCHOBE
TOProBon WHcopMauun npuemnemasi, Y4To O3Ha4yaeT, YTO aKTMBHOCTb TOProB
[OCTaTOYHas.

Mcxopa m3 toro, yto LleHoBom ueHTp nnaHvpyeT nybnukoBaTb cripaBeanuBbie
CTOMMOCTM obnuraumn He Yawe Yem OAuH pas B AEHb, TO UHTEPBarn BO3MOXHOIO
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M3MEHEeHMs1 LeH [OIMKeH BkMoyaTb B cebs BO3MOXHbIE BHYTPUAHEBHbIE
NyKTyaunn LeHbl Mexay MoMeHTamu nybnukaumm gaHHbix LieHoBoro LeHTpa.

Mcxogs u3 aTux coobpakeHWuit, TOYHOCTb MeToda 3SKCTPanonsiumMum WHOEKCOB
[AOMKHa ObITb OrpaHnyYeHa BHYTPUAHEBHOW BONATUIBHOCTLIO 4} :

146(e0u; ©)+9; (©)

RZ(t) = 2kgmax{o; (1); oV}

7. MeToa dbakTOpHOro pasnoxeHus LeHbl

7.1.

7.2.

MeTon (aKTOPHOrO pasfnoXeHUs LeHbl NpUMEHsIeTca Ansg  onpeaeneHus
cnpaBeanMBbIX CTOMMOCTEN obnuraumin B Tex crnydasix, Koraa MeTodbl OLEHKM
CnpaBeanvBbiX LIEH, OCHOBaHHble Ha CTaTUCTUKE TOProB COOTBETCTBYIOLLEW
Gymaru unu He NPUMEHUMbI, UM UX TOYHOCTb HEYAOBNETBOPUTENbHA.

B ocHOBe [faHHOTO MeToda nexuT Moaudukaums u3BecTHoln Mopenu®
HoGeneBckoro naypeara 0. ®ambl 1 ero coastopa K. ®peHya. [JaHHas moaenb
npegnonaraeTt, 4to z-crnped i —oW obnuraumMm B MOMEHT BPEMEHW t MOXHO
npeactaBute B BuAe B3BELUEHHOW CyMMbl psaa  (pakTtopoB, KOTOpble WK
XapakTepusyoT 0OLLyt0 KOHBIOHKTYPY pblHKa obnurauui, wunuv oTpaxaroT
HeKoTopble crneumdpuyeckne xapakTepuctuku amuccun. [py 3TOM  LieHoBas
MHOpMaUUa TOPros aHanMaMpyemomn bymarn B ABHOM BUAE HE y4NTbIBAETCS.

Mpeonaraemaa moandukaumsa mopenu dambl-OpeHya npeacraBndeTcs B Buae
cnenyoLwero perpeccMoHHOro COOTHOLLEHUS

z; (t) = p1F; (t) + BoF, (t) + B3Ri5k?(t) +

+B,1{t — 1, < T}+BsHHI()+PBILI(t)+B,IL3(t) +

+ X3, 9;1{i € j — s oTpacib} + ¢ (5)

roe

®;, Bi, b —koacpuLmMeHTI Moaeny, TpebyloLLme npeaBapuTeNbHOMO OLEHUBAHNS,

1{i € j — s oTpacab} — PUKTUBHAS NepeMeHHas, NpuHuMaroLwas 3HadeHns 1 mnm 0
B 3aBMCUMOCTM OT TOro, MPUHAONEXUT WU He MNPUHAONEXUT IMUTEHT [ —OMN
obnuraumm K j- on otpacnu,

F, (t) -nepBbin daktop Pambl-OpeHya, XapakTepusylLwun HaKoOH KPUBOW
0a30BbIX CTaBOK,

F, (t) - BTopon cpaktop Pambl-PpeHya, xapakTepusylmnin CpeaHuin ypoBEHb
KPeAUTHOro pMcka KopnopaTuBHbIX obnmraumin.

Risk? (t) — dakTop, xapaKkTepuayioLLnii KPEAUTHBIN PUCK | —OW obnurauum,
T, -[aTa pasMeLleHuns i —on obnuraumm,
T — noporoBbIN YpoBeHb And ydeTa adpdpekta “on the run”,

HHI;(t) — wHOoekc XepduHaana-XupwmMaHa And  CTPYKTypbl  BnageHus
obnurauuen,

® Fama, Eugene F.; French, Kenneth R. (1993). "Common Risk Factors in the Returns on Stocks and Bonds".
Journal of Financial Economics 33 (1): 3-56. doi:10.1016/0304-405X(93)90023-5).

19



UHTepSZEKC‘HaA Memoouka onpedenenus cnpasedausvlx yer oonueayuil

7.3.

7.4.

7.5.

7.6.

j i :
IL;(t) - dpakTopbl, XapakTtepusylolime NMKBMOHOCTL [ —on obnuraunn (j = 1,2),
OCHOBAaHHbIE HA KOHLENUUM BMEHEHHOW JIMKBUOHOCTH,

€ — owmbKa PerpeccuoHHOn Modenu (crnydvaiiHasi BenuumnHa C pacrnpeaeneHuem
N(0,c?)).

Hwxe 6ygeTt npencraBneHa nogpobHasi MHpopMaumsa O TOM, Kak onpenensitorcs
dakTopbl B NpeasiaraeMon Mogenu.

Ans knaccudumkaumm amuccuin No  oTpacnamMm npeasiaraeTca  UCMNoNb3oBaTb
KnaccudukaTop, NnpeacTaBneHHbIn B [punoxeHum 2.

MepBbii hakTop Pambl-OpeHva, XapakTepusylLM HaKMNOH KpuBoW 6a30BbIX
CTaBOK, paccuntbiBaeTcsa no popmyne

rae G(t,u) — 6a3oBast OXOOQHOCTb B MOMEHT BPEMEHMU t HA CPOK U.

BTopon haktop Pambl-OpeHya, XxapakTepusyrLwmim cpeaHnin ypoBeHb KpeauTHOro
pUCKa B CErMEHTE KOpPNopaTMBHbLIX 06nuraummn, paccuntbiBaeTcs no popmyne

F, (t) = IFX(t) - G(t,3),
rae G(t,u) — 6asoBasd OXOQHOCTb B MOMEHT BPEMEHMU t HA CPOK U,

IFX(t) — HAEKC 0OX0QHOCTU KoprnopaTueBHbIix obnurauyun Interfax-Cbonds.

Ana  oueHkM npemunm 3a KpeauUTHbIM  puck  Risk; (t) npepnaraeTcs
BOCMOSMb30BaTbCA 3HAYEHUSIMN  KPEAUTHbIX PENTUHIOB «OONbLIOM  TPOMKM»
MeXOYHapOOHbIX PEUTUHIOBbLIX areHTCTB.

Takvne pernTUHIM MoryT NpucBanBaTbCS:

1. amuccuu;

2. rapaHTy (nopy4uTento);

3. SMUTEHTY.
Myctb G} (t)— HauNyudwmwii PerTUHr amuceun, GZ(t) — Haunyyqwuin penTuHT
rapaHTa, G2 (t) — HaUNyYLINA PENTUHT SMUTEHTA.

NToroBbin pewnTuHr G; (t), ucnonb3yembll B pacyeTe BeNWYUHbI NpemMun 3a
KpeaOuTHbIN PUCK onpeaensieTca u3 cnegyowmnx npuHLMUNOB:

1) Ecnu ansa obnuraumm onpegeneH G} (t), 1o G; (t) = G} (t);

2) [nsa Bcex Npovmx HecybopANHUPOBaHHLIX 0briMraumimn
G; (t) = min{GZ(t); G} ()}.

OnpepeneHve QYHKUMM min OCHOBAHO Ha WCMNOMb30BaHMU OUUGPOBAHHBIX
3Ha4YeHW rpagaumn penTuHroBbix wkan (cm lMpunoxeHue 3). MNpu aToM, 4Yem
Bbllle KpeaUTHbIM PENTUHr, TEM MEHbLle HOMEp COOTBETCTBYKLEN rpagjaumm
LIKanbl.

C kaxxgon rpagaumnen G penTMHrOBOW LUKanbl CBA3aHa BEPOSATHOCTb AedonTta PD.
Byoem cuutath, 4tO G — 3TO HOMEp rpajauuMuM PENTUHroBOW LKanbl (CM.
MpunoxeHwue 3). MNMpn 3TOM M3BECTHO, YTO LUKasbl MEXOYHapPOAHbIX PEUTUHIOBbLIX
areHTCTB YCTPOEHbl TakMM 006pasom, 4TO norapudm BepoOsATHOCTM AedonTta
NWHENHO CBA3aH C HOMEepPOM rpagaunn PeUTUHIOBOW LLKasbI:
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UEHTP 3KOHOMMYECKOTO AHANK3A

Memoouxa onpedenerus cnpageorusvix yeH ooIueayull

In(PD) = a+ bG ,

nnm

PD = exp(a + bG),

roe a u b -HekoTopble KO3MULNEHTHI.

Myctb Gy, — «TUNUYHBIAY PEUTUHI POCCUNCKUX SMUTEHTOB W3 KOPNOPaTMBHOIO
CeKTopa pblHKa, Torga

PD _ ob(6-Go)
PD, ’

nnn
PD = PD,eP(¢6o),

roe PD, — BepOATHOCTb AedornTa, CBOMCTBEHHAsS PENTUHTY rpagaumun G,.

Csa3b G u In(PD)

G
0 .
¢ 5 10 15 &0 55
2 ..c"’
0
®
4 3
o
g s ® y = 0.5266x - 10.955
= o
o®
8 o
R 2
-".
10
é

-12

Kak wn3BecTHO, rpybon oLeHKOM BepPOATHOCTM pfedonta sBnseTca cnpeg
obnuraumm k 6a30BOM KPMBOW MPOLIEHTHbLIX CTaBOK, HO BENWYMHY cripega ans
«TUMUYHOTO» POCCUMCKONO 3MUTEHTA Mbl YXXe€ OLEHUNN — OH paBeH BTOPOMY
daktopy Pambl-OpeHya. [loatomy PD, C TOYHOCTbO [0 Ko3adhdumumeHTa

NPONOpLMOHANbHOCTU 3a4aeTcs BENUYNHON F, (t).
CnepoBatensHo, PD~F, (t)e?(@=6o) = F, (t)ebGe~DGo,
T.K. BennumHa e 2% gensetcs KOHCTaHTON, TO PD~F, (t)e?C.

Mcxoas m3 aTux coobpakeHuid U ¢ y4eTOM TOro, YTO NpemMust 3a KPeaUTHbIN PUCK
BXOOUT B  (pakTOpHylO MoAenb C  TOYHOCTbIO A0  KoadpduumeHTa
NPONOPLMOHANbLHOCTM, a BEPOSATHOCTb AedonTta [0 rnoraweHus obnurauum

npuMepHo paBHa Du; PD, npeMuo 3a KpedWUTHbIA pUCK npeanaraercs
onpenenutb No opmyne:

Risk?(t) = F, (t)Du; e®¢,
roe Du; - aoopaums obnuraumu.

BknioyeHne B siBHOM BuAe cnpena B pacyeT npeMun 3a pUCK NO3BOJIUT Yy4eCTb
BIrnnaHne (*)a3bl OKOHOMUNYECKOIo LUMKIna Ha AaHHYH BEJTMHNHY.
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7.7.

7.8.

7.9.

OueHka BenuuuHbl KoadhuumeHTa b nNpomsBoAMTCS B paMKax OLEHKM obuien
COBOKYMHOCTU MapamMeTpoB pPEerpecCMOHHON MOenn Ha OCHOBe anroputma
JleBeHbepra — MapkBapaTa.

[nsa pbiHka obnuraumin CBOMCTBEHEH TaK Ha3biBaeMbin adpdekT “on the run”, korga
obnuraumMm ¢ OTHOCUTENBHO HEDONbLLUMM CPOKOM MOCHE pas3MeLLeHnst TOprytTcs
Gonee aKTMBHO, YTO BNMUSET HA UX AOXOAHOCTM.

[na yyeTta atoro adpdpekta B hakTopHyto Mogenb 6bina gobaBneHa puKTUBHaAA
nepemMeHHas 1{t -7; < T}, npyHUMaroLwas 3Hadernms 1 unum 0 B 3aBUCUMOCTHU OT
TOro, MeHbLue nnu 6onblue T HEN NPOLLSIO C MOMEHTa pa3MeLleHuns obnurauuu.

3HayeHne noporoBon BenunuuHbl T npegnaraeTcs B3saTb paBHouW 120 ToproebiM
OHSM.

OueHka npemun 3a NMKBMOHOCTb  OOnMraumii  conpsbkeHa C  OByMS
NPUHUMNMAnNbHbIMKU  TPYAHOCTAMU. Bo-nepBbiX, BTOPUYHbLIA PbIHOK OGnMrauumn
ABNSAETCA NPENMYLLECTBEHHO BHEOMPXKEBbLIM, NO3TOMY BECbMa CrOXHO cobpaTb
CTaTUCTMKY MO cAenkam, KoTtopass Obl XxapakTepu3oBana akTMBHOCTb TOProB
oTaenbHbiMK Bymaramu. Bo-BTOpbIX, Aaxe ecnu 6bl 9TO yaanock caenatb, 3TO He
MOMOrno Gbl CyLeCTBEHHO NPOABUHYTLCHA B PELUEHUN 3a4auvn OLLEHKU npemMuun 3a
NUKBUOHOCTL. [leno B TOM, YTO CyLLECTBEHHas O0NSA BbiMyLIEHHbIX POCCUACKMMN
aMuUTeEHTamMu obnurauumn (0o 2/3 pblHKA) pasMeLlleHa, YTO Ha3blBaeTCsl, «B OOHU
PYKM», MpM 3TOM Bnagenblbl TakMX SMUCCUA (DaKTUYECKM HE COBEpLUAOT C HUMMN
COENoK Ha BTOPUYHOM pblHKE, T.e. TOProBble 0OOPOTbI ANA Takux Oymar
OTCYTCTBYIOT. BmecTe ¢ Tem, 3TOT pakT He OTMEHSIET BO3MOXHOCTW TOrO, YTO
cpean Takmx Gymar MHOro nMKBMAHbLIX OBNUraumm, KOTopble MOXHO B 060N
MOMEHT NpoaaTb C MMHMMAanNbHLIM AUCKOHTOM K WX crnpaBeanvMeBon UeHe. Tak,
HanpMMep, MHOFO TakuX 3SMUCCUA obnuraumin BbINyCTWMMA rocygapCTBeHHas
koMnaHust «PocHedTb», 3TU BbINYCKN HE TOPrykOTCHA, HO Ha PbIHKE MHOIO areHToB,
rOTOBbIX KyNUTb 3TN obnurauumn, ecnm Takasi BO3MOXXHOCTb MOSIBUTCS.

B ocHoBe BTOpOro atana MeTOAMKM OLEHKM FMUKBUOHOCTU obnuraumm nexuT
WOEOMOTNA OLEHKN BMEHeHHO! nukeuaHocTw®. [aHHblii noaxon npegnonaraeT
HanMyne MHoOpMauumn o CTPYKType BnageHust TeCToBOM rpynnbl Oymar OCHOBHOWM
rpynnon WHBECTOPOB, MPUCYTCTBYKOLLUMX Ha pblHKEe. Takad WMHGOopMauns MOXeT
ObITb NoNy4yeHa oT HaumoHarnbHOro pac4eTHOro Aeno3nTapusi.

OnpepenexHve NUKBUAHOCTU MHCTPYMEHTA NPOU3BOANTCS B TPW 3Tana:

1. OnpepenstoTcss pasmepbl [O0Mel TeCTOBbIX 3MUCCUW, BbIKYMMEHHbIX
oTAEeNbHLIMU NHBECTOPAMM.

2. [Ans Kkaxpgoro Takoro WHBECTOpa OnpedensieTcsl CpeaHuii  ypoBeHb
NMKBUOHOCTM ero noptdens (kak ycpeaHeHue nokasaTtenen NUMKBUOHOCTU
TeCTOBbIX Bymar, nony4YeHHbIX Ha NepBOM 3Tane MeToauKN)

3. PaccunTtbiBaeTca nokasatenb NMKBUOHOCTM NPOM3BOSIbHOW OGnuraumm kak
cpefHEeB3BELUEeHHass CyMMma nokasaTtenen JIMKBUOHOCTU  nopTdenen
WHBECTOPOB.

Taknum obpasom, oueHKa NUKBMOHOCTU Bymarm Npon3BoguMTCA Ha OCHOBE OLIEHOK
npeanoyYTeHUN NMKBMOHOCTUN NOKynaTenen aton Gymaru.

* cm. Bushman, Robert, Anh Le and Florin Vasvari (2009). “Implied Bond Liquidity”, Working Paper, University of
North Carolina at Chapel Hill
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7.10.

7.11.

OcCHOBHOE [JOCTOMHCTBO WCMOMNb30OBaHUA AAHHOIO nMoaxoda OLEHKU JIMKBUAHOCTU
3akn4aeTca B TOM, YTO OH MO3BOMsSieT CTaHAapTHbIM 00pa3oM NonyyYnTb
YCTOMYMBbIE OLEHKN NUKBMAHOCTU hakTMyeckn Bcex obpawjarowmxca Ha OTC
PblHKE LIEHHbIX BymMar BHe 3aBMCUMMOCTM OT HanuMyusi UM OTCYTCTBUSI LIEHOBOM
NHdopMauum o6 NCTOPUM UX TOProB.

dopmanbHO onucaHHas Bhille Npoleaypa BbirnsanT cnegyowmm obpasom. MycTb
Ha pblHKEe NpucyTCcTBYeT K MHBECTOPOB N HAM HEOOXOOUMO OLEHUTb NIMKBUAHOCTb
N obnurayun.

O6osHaumm 4Yepes s;; — 0ObeM (B AEHEXHOM BblpaxeHun) -on obnuraumm,
HaxoasILNNCs BO BNaAEHWN Y j -TO MHBECTOpA.

Onpegenvm gonto BnageHus -on obnurauum j -biM MHBECTOPOM Mo hopMyre:
Sij
W;; = ————
Yo a1
Takke onpegenum Jonto nopTdensd -oro MHBeCTopa, MHBECTUPOBAHHYKO B i-YIO
obnuraumto no popmyne:
= —SU
211\1’=1Snj

Taknm obpasom CTpykTypy BnageHuss obnuraumi Oyget onucbiBaTb MaTpuua

W= (Wij)i=1,..,N )
j=1,.K

Vij

a CTPYKTypy nopTdenei nHBecTopoB ByaeT onvcbiBaTb MaTpuLa

V= (Vij)i=1,..,N .
j=1.K

OnemMeHTbl 3TUX ABYX MaTpuy, [OOMKHbl obrnagatb ABYMS  OYEBUOHbIMMU
CBONCTBaMMU;

K.iwy =1, ans mo6oro i;
YN, vi;=1 ,anamo6oro .

Onpepenum Tenepb CPeaHEeB3BELUEHHYH CTPYKTYpy nopTdenein MHBECTOpOB,
MHBECTMPYIOLLIMX B -YI0 obnurauuio, rae ycpeaHeHne npom3BoanTcs OTHOCUTENBHO
CTPYKTYpbl BrnafeHust i-on obnuraumun. [JaHHas ycpeaHeHHasi CTpykTypa Oyaet
3agaBaTbCs BENMYMHAMM:

— V'K
U;; = Zm:lwimvjm

HeTpyaHo npoBepuTb, Y4TO Tak Nony4YyeHHble KoahdULMEHTbI CTPYKTYpbl 06nagatoT
Heo6XoaNMbIM CBOWCTBOM:

K —
j=1Uij =1

O6o3Haumm yepe3d U = (u;;)i=1,,y MATPUL YCPEOHEHHbIX CTPYKTYP.
j=1,.N

3ameTum, yto matpuua U BblumcnsieTcs no dhopmyrne:

U =WVT, rge VT -tpaHcnoHunpoBaHHas matpuua V.

EctectBeHHbIM nokaszaTenem nUKBUAHOCTU obnuraumm ABNSAETCA CTerneHb
ANBEPCUDULMPOBAHHOCTU CTPYKTYpPbl ee BnageHusd. Yem OGonbwee 4ucno
WHBECTOPOB BriageeT Gymaroun, Tem 6onbLUe OCHOBAHUIN CYMTaTb €€ JIMKBUAHOWN.
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CteneHb guBepcuduKaunm CTPYKTYpbl BnageHusa ans -onm obnuraumm MOXHO
OLEHUTb C MOMOLLbIO MH,u,eKca5 XepduHgana-XvplmMaHa, KoTopbln onpegenseTcs
no dpopmyrne:

_ VK 2
HHI; = Y- wij°.

3ameTum, 4TO ecnm obnuraums pacnpeeneHa paBHbIMK OONSMU Mexay M
MHBECTOpPaMU, TO MHAEKC XepduHaana-XupLlmaHa Ansa Takon obnurauum npumer

3HayeHne paBHOe 1/M. Ecnn xe obGnurauusi cocpefoTodeHa B pykax OZHOro

nHBectopa, To HHI = 1. Takum obpa3om, YeM MeHbLue 3HadYeHne HHI, Tem Bbille
NNKBUOHOCTb o6nuraumu.

Ha ocHoBe uHagekca HHI onpefenum eule oavH UMHOEKC KOHLEHTpauuu HHI]-‘S no
dopmyne:
HHI® = 1{HHI; > 6}, rae 0 < § < 1.

Kak BMOHO 13 onpegeneHus HHIf OH MpUHUMaeT Bcero aea 3HaveHna 1 unm 0, B
3aBMCUMOCTW OT TOrO, Bbille WM HWXE MOPOroBoro ypoBHA & uHaekc HHI;. C
y4eTOM TOro, YTO [aHHbIA WMHOEKC Mbl XOTUM WUCMNOMb30BaTb B KayecTBe
XapaKkTepUCTUKM NWKBUOHOCTHN obnurauun, ero 3Ha4yeHus cnepyet
WHTEepNpeTupoBaTb, KaK TO, SABMSIETCS UMM He sBnseTca aHanuanpyemas bymara

o 1 “
HenunkengHown. B pearibHbIX pacyeTax npeanaraetcAa nosfioxXmtb 6= e nOpOFOBbII/I

1
YPOBEHb Ansi ONPefeneHnsi «HenMKBWAHOCTU» B Buae - Gbin BbIGpaH nocne
obCcyxaeHns ¢ aKcrnepTamy pbiHka, KOTOpble cornacuimcb ¢ TeM, 4YTo Gymara

MOXeT ObITb NMMKBUOHOW, €CN C HEW COBepLUAatoT onepaumm XoTs bl 3 y4acTHUKa
PbIHKA.

Onpegenum ana kaxgow -on OymarM gBa MHOeKca BMEHEHHOW JIMKBUAHOCTH,
oTpaxawLmnx NpegnoyTeHns No NIMKBUAHOCTU MHBECTOPOB B COOTBETCTBYIOLLYHO
bymary.

IL; = ¥ u; HHI;
12 =YX u; HHI.

MepBbIt MHAEKC L} MokasbiBaeT CpedHWil ypOoBEHb 3HadeHus uHgekca HHI B
noptdene «TMNUYHOro» MHBECTOPA B i -yto obnurauumio.

BTopon vHaekc IL? nokasbiBaeT CPEAHUN YPOBEHb 3HaYeHUst MHOEeKca HHIf B
noptdene «TUNUYHOrO» WHBECTOpa B i -yt obnuraumto. Mpu 3aToM ero Takke
MOXHO WHTEpnpeTMpoBaTb KakK [AON0 3aBeAOMO HenukeuaHbix Oymar (co

1 ,
3HayYyeHnem HHI; = Z) B nopTdene «TMNUYHOro» MHBECTOpA B i -yt obnraumio.

MHpekc nukengHocTn HHI; npu3BaH y4eCTb Npu onpegeneHun crnpaBeaivuBon
CTOMMOCTWN Oobnuraumm SABMASIETCS NI OHa aKTMBHO TOPryeMowm uUnM OTHOCUTCS K
KaTeropun obnuraumin, pasMeLLEHHbLIX «B OOHU PyKu». MHOEKCbl NUKBUAHOCTM IL]
n IL? npeaHasHayeHbl Ans Toro, 4Tobbl yYecTb B MOAENU JIMKBUAHOCTL Gymar,
pa3MELLEHHbIX «B OOHU PYKM».

5 Cm. Hirschman, Albert O. (1964). "The Paternity of an Index". The American Economic Review. American
Economic Association. 54 (5): 761. JSTOR 1818582
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7.12.0ueHka kO3(MDUUNEHTOB @, Pr, b B PErpeccMoHHoM YypaBHeHun (5)
NPoOM3BOAWNTCS Ha oOcHoBe anroputma JleBeHbGepra-Mapksaparta®, KkoTopbiit
anaetca obobLieHneM MeToda HavMeHbLUMX KBaapaToB U MPUMEHSIETCH B TOM
cnydae, korga obbsAcHAemMass nepemMeHHass B PErpecCMOHHOM  YpaBHEHUU
HENIMHENHO 3aBUCUT OT KO3(PPULMEHTOB MoAenu (B Hawem crnydyae oT
koadppuumeHta b). OueHnBaHne napameTpoB MOAENVN NPOU3BOAUTCH Ha OCHOBE
CTaTUCTMKN HabngeHUN TopryeMblx Ha bupxe z-cnpenos obnurauun. MNpu aTom
HabnogeHns BXOOAT B pacyeT KO3I(PUUMEHTOB perpeccum C BECOBbIMU
KO pULUMEHTaMU w;:

Du; (t)?
(Ul: l() ml ’

roe Du; (t) — propaums i -or obnuraumm, m; — KONMYECTBO OHEN, AN KOTOpPbIX
NMeeTCcs CTaTUCTUKa DMpPXKeBbIX TOProB Ans i -0 obnuraumm.

Mcnonb3oBaHne TakMx Ko3apdULMEHTOB perpeccum no3sonsetr obecneyntb
pPaBHOMEPHYD TOYHOCTb OLIEHKM CTOMMOCTEN obnuraumii BO BCEM AManasoHe
Aropauui u ans Bcex bymar BHe 3aBMCMMOCTU OT akTUBHOCTM UX TOProB.

OeiicTBUTENBHO, €cnn Yepes z; 0603Ha4YMTb HabnoaeHHoe 3HayYeHve crnpeda, a
3.

;, ero OueHKy, Ha ocHoBe aKkTopHoW Mopgenu, To wMmeton JleBeHbepra-
MapkBapaTa 3akniyaeTcss B MWHUMM3AUMKM B3BELLEHHOW CYyMMbl KBagpaToB
pasHoCTEN:

Zwi(zi —Z )2-

OTkyga nony4aem, 4To

2
A \2 1 A \)? 1 (p; P
Yoz —2 ) _ZE(Dui (zi -2 )) zZE(_pi ’
roe P, u P, - HabniogeHHble U OUEHEeHHble Ha OCHOBe (PaKTOPHOM MOoAenw
CTOMMOCTM obnuraumin.

MIMeHHO ncnonb3oBaHNe BECOB w; MNO3BONSIET HAM OAMHAKOBY TOYHOCTb OLIEHKM
cToMMOCTeN AOns Bcex obnurauuii, KoTopasi xapakTtepusyeTcs cTaHAapTHbIM
OTKMOHEHMEM o, OLIeHMBaeMbIM Nno dopmyne

2
Z_Zwi(zi _Zi)
O' =
y L
m;
7.13.Tlocne TOro Kak Mbl MPOU3BENM OLEHKY crpeda obnuvrauum Ha OCHoBe

coOoTHoweHns (5) Mbl  MOXeM onpedenuTb  CrnpaBegsiMByld  CTOMMOCTb
P3(t) obnuraumm B COOTBETCTBUM C METOAOM (DaKTOPHOMO Pa3roXeHUs LEeHbI Mo

dopmyne:

100 CF,
P2(1) = Z —A
PO =5

T (146t +2, ©)"

rae A — HakonneHHbln KynoHHblin goxod (HKO) obnuraumun, BbIpaXeHHbI B
npoLeHTax OT ee HOMWHarbHOW CTOMMOCTH,

® Cm. T @., Mioppeit V., Paitr M. TIpakruueckas ontumusarus = Practical optimization. — M.: Mup, 1985.
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Nom — HenoralleHHas 4YacTb HOMUHANbHOW CTOMMOCTU obnurauumu,
k — nopsoKoBbI HOMEpP AEeHEXHOro NnoToka,

CF, - k- [eHexHbln nNOoTOK no obnuvraumm - BKNOYAET  KYMOHHbIE,
aMOpPTU3aLMOHHbIE MNIATeXMW, MoraweHne oCTaToYHOW HOMMUHANbHOW CTOMMOCTHU
(ans obnuraumin C nnaealoLEen CTAaBKOW KynoHa BenMYMHa KYMOHHbIX Nnatexen
npupaBHUBaETCS BeNMYMHE MNOCeAHEro U 3BeCTHOro KyrnoHa),

G (;) — kpuBasi 6a30BbIX JOXOAHOCTEN,
t, — CPOK 00 AaTthbl k -ro AeHEeXHOro NoToka B rogax.

. TOYHOCTb OLIEHKM cnpaBe,anBon CTOMMOCTM obnuraumm Ha OCHOBE CbaKTOpHOFO
pasnoXxeHund LueHbl ornpeaendeTca COOTHOLLIEHNEM:

R3(t) = 2kyo
roe kg- KBaHTUIMb CTaHOAPTHOrO HOpMarbHOro pacnpeaeneHus YpoBHS %(9 + 1),

1 1 kg 1,2
T.e.5(9+1):Ef_zo€ 2? dz
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8. lNepevyeHb OCHOBHbIX 0003Ha4YeHUN

Pl.’ (t), j=1,2,3 — cnpaBegnmeble CTOMMOCTU -0l 0BnMraumm, paccymTaHHble Ha
OCHOBE Tpex MeToA0B, HA MOMEHT BPEMEHM t.

0- poBepuTenbHas BEPOATHOCTb, OMpedensowas WHTepBanbl AONYCTUMbIX
3Ha4YeHU cnpaBef IMBbIX LIEH.

Kmin' MMWHMMaNbHOE KONMUYECTBO CAENOK C obnuraunen B TeYeHune npegblaywmnx

250 TOproBbIX OHEN;

Rax- MakcumarnbHasi MOrpelHoCTb, C  KOTOPOW MOXEeT  Onpeaenstbes
cnpaeBegnMeBasi CTOMMOCTb obnurauum B pamMkax gaHHon MeToauku. [aHHbIN
nokasaTenb  OrpaHM4MBaeT B  MPOLEHTHOM  BbIPAXEHUW  MakCcMMarbHoe
[ONYCTUMOE OTKIOHEHME OLEHKN CrpaBeasIMBON LEHbl OT €€ peanbHoro
3HaYeHus.

Y; (t) — poxogHoCTb Ans i —oun obnurauuw,

1(t) — o6nMraumMoHHbIN NHAOEKC.

Du; (t) - Aropaumm cooTBETCTBYOLLMX 0Bnurauun.

G (t,u) — 6a3oBast 4OXOOQHOCTb B MOMEHT BPEMEHMU t HA CPOK U,

y; (t) .cnpepn k 6a3oBoi cTaBke.
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NMPUNOXEHUE 1. OueHka 6a30BOM KPpUBOU JOXOOHOCTHU

TepMUHBbI N onpegeneHns
O6Lwue noHATUA

1. ba3sa pacyeTa — CMUCOK rocyaapCTBEHHbIX obruraumm, JaHHble O Xo04e TOPros Mo
KOTOpPbIM MCMNONb3yHTCA Ans pacdéta G-KpuBoWn.

2. beckynoHHasi 4OXOAHOCTb — AOXOAHOCTb K MOralleHno ANCKOHTHOM obnurauum

3. KpuBas 6GeckynoHHon pgoxogHoctu (KBO) — 3aBucumocTb  ©eCKynoHHOM
[OXOAHOCTM OT CpoKa [AMCKOHTHOM obnuraummM Ans OAHOPOAHbLIX [OSroBbIX
065a3aTenbCTB; PYHKUMS, 3aaatoLLas CPOYHYIO CTPYKTYPY NPOLIEHTHbLIX CTaBOK

4. MOMEHT BpEMEHN — YNCNO, PaBHOE KONNYECTBY AHEN, NpOLEeALLMX OT BbiOpaHHOM
TOYKM Hayarna oTcyeTa, BblpaXXeHHOe B AHSIX.

Cpquaﬂ CTPYKTYpa NPOLUEeHTHbIX CTaBOK

1. TeKkywmin MOMEHT BPEMEHU, N3MEPSETCA B rogax
s
2. MowmeHT B 6yayuiem, Ha KOTOpbIV NPON3BOAUTCS MPOrHO3, N3MepsieTcs B rogax
t=s

3. TlpoueHTHas cTaBka (6eCcKynoHHasi OOXOAHOCTb, AEWCTBYOLLAs B MOMEHT s Ha
MOMEHT t)

75(t)
4. KoahdpUuMeHT ANCKOHTUPOBAHNS
Dy(t) =[1+ Ts(t)]t_s
5. HenpepbiBHasa NpoueHTHas cTaBka

log[D,
yi(e) = S0

6. ®dopBapaHas ctaBka (MrHOBEHHas)

d
fs(O) = s (0) - (¢ = 5)]

7. MMpenenbHasa dopBapAHas cTaBka, paBHasi 4ONTOCPOYHOMY MPOrHO3Y
HOMWHaNbHOW CTaBKu

w =log[(1+ (3.0 + 4.4)%] = 7.14%

! KoHcepBaTuBHBIN AOATOCPOYHBIN IPOrHO3
MDOP(http://economy.gov.ru/minec/activity/sections/macro/prognoz/doc20131108 5) oxunaemoi uHGISALNH HA
2030 rox coctasuser 2.0%, ymepeHHO-OoTUMUCTHIHEIH 2.2%), neneBoit 3.0%. LIb P® ycranoBmi neneBoii ypoBeHb
nHpsiumy Ha 2017 B 4.0% W miaHUpyeT U Jallblle ero yIepKUBaTh.

8 Iporuo3 1Ib peanbhoii craBku nporeHTta http://www.cbr.ru/analytics/wps/wps_13.pdf
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8. [MpuBeneHHbINn KOIPPUUMEHT ANCKOHTUPOBAHUSA
ds(t) = eIy (1)
PyHKUMA agpa Z
1. TllapameTp CKOPOCTM CXOANUMOCTU
a = 0.05
2. O®yHKumMsa sgpa
Z(u,v) = amin(u, v) — 0.5(e~4uVl — gma(utv))
MaTtpuubl 1 BeKTOpbI

1. Besne nanee matpulbl U BEKTOPbI BbIAENSATCS XUPHbLIM LLPUDTOM
a1 A1z - Qi a,
a=|f o o =H
A1 Amz o Qmn A,

2. Onepau,Mﬂ TPaAHCMOHNPOBAHUA ornpenereHa and MmaTpul 1 BEKTOPOB

all a21 e aml
A1z Az o Gm2

Af = . . . . a* = [al a, .. am]
Ain Anz - Omn

3. Onepau,mm CNOoXeHUda MmaTpuLbl Ui BEKTOpPa CO CKaJ'IFIpHOﬁ nepemeHHon ABNAKOTCA
Nno3JieMeHTHbIMU

a1 +b ap+b ... a,+b a,+b
A+b= a21z+b a22:+b aZn:+b a+h= a2:+b
Qmi+b ap,+b ... ap,+Db am +b

4. Onepauusi CIOXeHWS MaTpULLbl U BEKTOPa NPOM3BOAATCS <<MOBEKTOPHO>>

a1 +¢4 a; + ¢4 e QuptCq
A+c= : : - " :
Qi+ Cm Az +Cn . Qunt+Cnm

5. Onepaumm yMHOXEHMSI MaTpuubl Ha MaTpuly, BEKTOP UMW cKansip onpenerneHbl
KaHOHWNYECKM.

6. CKaJ'IFIprIe onepauunn, npom3sogunMblie TMo3rNieMeHTHO Haa KOMIMOHeHTaMn
MaTpulbl N1 BEKTOopa, obo3HavatoTcs KBagpaTHbIMU ckobkamm

exp(a,) e
expl[a] = exp:(az)‘ _ le?z‘
efdm

exp(an)

7. CKaJ'IFlprIe onepauun OoT ABYX NepeMeHHbIX, Npon3BoanMble MO3JIEMEHTHO HaA
KOMNOHEHTaMn OBYX BEKTOPOB, obo3HavatoTca KBaapaTHbIMA ckobkamum
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8.

UEHTP 3KOHOMMYECKOTO AHANK3A

F(ay,by)  F(ay,by) .. F(ay,by)
Fla,b] = | F(@2bD)  F(azb2) - F(az, bn)
F(am' bl) F(am' bz) F(aml bn)

Onepau,vm nosnyvyeHua KBa,ﬂpaTHOIZ MaTpuubl C AnaroHalibHbIMKA 3J1IEMEHTAMU OT
BEKTOpa a obo3HavaeTcs

a 0 .. O

. a, .. 0

diag(a) = S .
0 0 .. ap

Mopsaok chopmupoBaHMAa 6a3bl pacyeToB

1.

B 6asbl pacyeToB 3aBeJOMO He BKIOYAlOTCH BbIMYCKW, codepxalime He
dMKCMPOBaAHHbBIN pa3Mep unu agaTy BbinnaTthl. Takum obpasom, onsa kaxaon bymarn
n3 6asbl pacyeToB AOSKHbI OblTb M3BECTHbLI pa3Mepbl BCEX KYMOHHbIX BbinnaTt (B
TOM YUCre aMOpTM3aLUnI 1 noralleHni), a Takke AaTbl 3anflaHMPOBaHHbIX BbINMar.

B Gase pacyeToB AO/MKHbI ObiTb MCNOMb30BaHbI BbINYCKX, AN KOTOPbIX YacToTa
O[HOBPEMEHHO HabrogaemMblXx KOTUPOBOK CO CTOPOHbI 3asiBOK Ha Mpoaaxy u co
CTOPOHbI 3a8BOK Ha MOKYnKy He MeHbwe 80%. B mogenu ncnonb3ytoTcs gaHHble
COOTBETCTBYHOLUMX Ny4dLIMX UeH. Ecnn ogHa n3 ueH He ycTaHOBMeHa, TO LeHa Ha
Bymary cuntaeTcst HeHabnogaemMon.

M3 Gasbl pacyeToB WCKIOYAKTCA BbIMNYCKM CO CPOKOM A0 noraweHus meHee 30
AHen.

HenapameTpuyeckas mogenb

HenapameTpuyeckas mogenb AonyckaeT [BEe BO3MOXHbIX MOCTaBKW, pe3ynbTaToM
KOTOpPbIX SIBNSIETCSA onucbiBaemasi opma KpUBOWi.

q)yHKLIMOHa.I'I bHasA NOCTaHOBKa

1.

B ocHoBe yHKUMOHaNbHOM MOCTAHOBKM nexaT ABa 0a30BbiXx NPeanonoXeHust
OTHOCUTENbHO CBOWCTB (BMAa, popMbl) PYHKLMM ANCKOHTUPOBAHMUS.

1. Kpueasi gomkHa obnagaTtb onpeaeneHHon CTeneHbo rMagkocTu.

2. [dvHamuka kpuBoW AOfKHaA ObiTb AOCTATOMHO MNAL4KOW, TO €CTb TeKylias
KpmBas [ofmkHa ObiTb 65M3ka (B HEKOTOPOM CMbICfie) K MPOrHo3y,
Nnosly4eHHOMY Ha npeabigyLLem ware pacyeTos.

Oba TpeboBaHna Kk KpuBoM MoOryT ObiTb popmanu3oBaHbl B BuAE 3agauyu
MUHMMM3AUMM B CpPeOHEM B3BELUEHHOW CyMMbl KBagpaTOB BTOPOM M MNepBON
MPOM3BOAHbLIX OT HEBSA3KM MNPOrHO3a M TEeKyWero 3HadeHuss  yHKuun
ANCKOHTUPOBAHUS.

Momumo npegnonoxeHns o gopme YHKUUN OUCKOHTUPOBAHUA WCMOSIb3yeTCH
AonyuieHre o ToM, YTo Habngaemble 3Ha4YeHUs LieH onpeaeneHbl HETOYHO.

Habniopgaemble UeHbl He 0683aHbl B TOYHOCTM CcoOBMagatb C  LeHaMu
TEOPETUYECKMMM, pacCUUTaAHHbIMU MO  (DYHKUMM AMCKOHTMPOBaHMS. [laHHoe
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6.

npeanonoXxeHne Moxet ObITb (bOpMaJ'II/I3OBaHO B Buae 3agaydyn MUHUMU3aALINN
B3BELLUEHHOIo KBagpara HEBA3KN LeH C UCIMOoJ1b30BaHNEM Mepbl TOYHOCTMU.

Ha «kaxgom ware pacyeta pelwlaetcd 3ajaya  MHOrOKpuTepuaribHOW
(OBYXKpUTEpPMAnsHOn) onTMMmn3aunmn.

1. TlepBbl KPUTEPUI COCTOUT B rNALKOCTU N CXOOUMOCTU KPUBOW.

2. Btopon kputepuin coctomT B 651M30CTN HabnogaeMbIX LIEH U TEOPETUYECKNX
LeH.

[Ansa peweHus 3agadn npuMmeHsieTcs MeTo MHoxutenewn JlarpaHxa. B Takow
NMoCTaHOBKe 3ajadva [OoMnyckaeT aHanuTU4eckoe pelueHue, popmanbHOM 3anuchbio
KOTOPOro ABNAETCs KpuBasi onnucbiBaeMon HenapameTpu4eckon Moaesnu.

BepoaTHOCTHasA noctaHOBKa

1.

B ocHOBe BEpPOATHOCTHOM MNOCTAHOBKM IEXWUT MPeanosioXeHne O Cny4yanmHOCTU
noseaeHns gopBapgHON CTaBKN.

dopBapgHaa CcTaBka npeacTaBnseTcs B Buae [OBYMEPHOro CTauMOHapHOro
["ayccoBcKkoro criyqamHoro nong.

1. TlepBas nepemeHHasi Mons onpegensieT MOMEHT BPEMEHM, B KOTOPbIN
NPON3BOANTCS NPOrHO3.

2. BTOpaFI nepemMeHHaa onpegendetr TOoT MOMEHT BpPEeEMEHU, Ha KOTOprl71
npon3BoanTCA NPOrHoa3.

Mpn rkcupoBaHHOM NEPBON MNEPEMEHHOW (YTO €CTb B HEKOTOPbIN 3afaHHbIN
MOMEHT BpeMeHW) bopBapaHasa cTaBka saBnsieTcs [[ayCCOBCKMM MPOLIECCOM.

OTHocuTenbHO 3Toro ayccoBCKOro npouecca genaetcs nNpeanosriokeHne O TOM,
4YTO OH saBnseTcsa npoueccom OpHwWTenHa-YneHbeka, TakMm o06pasom,
nogymHaeTca moaenu Bancnyeka.

Mpu pukcmpoBaHHOM BTOPOWN NEpeMEHHON AenaeTcsa NnpennonioXeHne o0 TOM, YTO
npoLecc, NoNyYeHHbIN B AaHHOM CeYeHUU, SBNAeTCca GPOYHOBCKUM OBUKEHUEM.

HabnogeHHble ueHbl cogepXat crydyanHyo olWwnbKy, ABNSALWYHOCA HECMELLEeHHbIM
6ernbiM Wwymom.

B kaxabli MOMEHT BpeMeHu MporHosvpyemasi doopBapaHasi KpuBasi NoauYNHSAETCS
mogenu Baiicnyeka, a guHamuka nNporHo3a BO BpeMeHW sIBNsieTcsi GpOyHOBCKUM
ABWXeHneM. Habnogaemble LeHbl cogepaT CriyYyanHyo HECMELLEHHYHO OLLMOKY.

Ha ocHoBaHWM gaHHbIX NPeanosIOKEHUN, a Takke Jonyckas pasfioxXeHne OyHKLnn
ANCKOHTUPOBaHUSA B psa Tennopa Ao NUHENHOro YrneHa, CTPOUTCA BEPOSATHOCTHas
NOCTaHOBKa, K KOTOPOW B ABHOM BuAe npumeHumM punstp KanmaHa.

O6paboTka AaHHbIX

1.

[ina pacyeTa CpOYHOM CTPYKTYpPbl MPOLIEHTHLIX CTABOK UCMONb3yeTcs MHopMauus
0 3asiBKax, NofaHHbIX B Pexnme OCHOBHbIX TOProB C BblMyCKkaMu, BKOYEHHbIMU B
6a3y pacuyerTa.
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2.

10.

11.

UEHTP 3KOHOMMYECKOTO AHANK3A

MomeHTOM  dmKkcaumMm  3asiBOK s,  SBMSIETCA  Hadvano  creayoLlero
(acTpoHOMMYECKOr0) Yaca BHYTPU TOProBOro AHS.

LleHbl obnurauun onpegenstotca  nocne o06paboTkm nocnegHen  COENKw,
COBEpPLUEHHOM A0 MOMEHTa oMKcaLuunu.

B MOMEHT s,, (DUKCUPYIOTCS aKTUBHbIE 3asIBKM MO KaXXAOMY U3 BbIMyCKOB, BXOOSALLMX
B 6a3y pacdeTa. Ecnu no HEKOTOPOMY BbIMYCKY i UMEKTCS 3asBKM HA MOKYMKY, TO
onpegensieTcs ueHa Mokynku bid;, kak HaMboNbLUUIA LIEHOBOW YPOBEHb 3asIBOK Ha
MOKYTKY.

AHanorm4yHo pmkcupyeTcs LieHa npoaaxu ask;, kak HauMeHbLUMI LLEHOBOWN YPOBEHb
3asiBOK Ha Npoaaxy.

LleHa npogaxu M uUeHa MNOKYMNKW BblpaXkalTcs B MPOLEHTaxX OT HemnoralleHHOM
4acTW HOMUHAaNbHON CTOMMOCTM OGNUraLMN N YYUTLIBAKOT HAKOMMEHHbIN KYMNOHHbIA
L0XOA.

B mMomMeHT dmkcaumm s, BbIMyCK cyMTaeTCcss HeHabngaeMblM, ecnv ogHa M3 ABYX
LieH OTCYTCTBYeET.

OAns Habniogaemblx BbINYCKOB pacyeT cpedHel LUeHbl MNpou3BOAUTCH C
MCMOb30BaHNEM LiEeHbI NPOAaXn M LieHbl NOKYMKK

Pi = O.S(aski + bldl)

[na npegplaywero TOProBoro AHS ONpeaensieTcss OHEBHOM napameTp Mepbl
TOYHOCTM BbINycka, Kak MeanaHHOe 3HayYeHue crnpena B pesynbTate M3MepeHui
npeablayLwero TOproBoro AHs:

m®PeV 4 = 0 5(median(ask P 1) — bidP e’ y)

Ha ocHoBaHWM nony4yeHHOW B NpeablayliMi MOMEHT dumkcaumm LeH s, ; Mepbl
TOYHOCTU BbiNycka §; Ans BbiNycka i HOBasi Mepa TOYHOCTM BbiMycka onpeaensieTcs
C UCMOMb30BaHMEM IKCMOHEHLMAaNbHOro punbTpa ¢ napametTpom 6 = 0.95

8 =68+ 1—0) mPrev
OnpepnensieTcs Mepa TOMHOCTM HabnaAaeMon LeHbl

q; = max(6;, 0.5(ask; — bid;))

MaTtpuuyHoe npencTaBrneHne gaHHbIX

1.

Ha MomMeHT dukcaumm 3asaBok

1. W3BecTHO KOnM4ecTBO k BbIMYCKOB, ANS1 KOTOPbIX HabnogatTcs LeHbl. Bee
ocTarnbHble BbIMYCKX B NpoLeaype nepecyeTa He y4acTBYHOT.

2. [Ona kaxgon obnurauumn onpegeneHa ueHa p;, i =1..k. YNopsaoyeHHble
LeHbl obnurauum obpasyroT BEKTOP LiEeH p pa3mepHocTu k X 1.

3. [Ona «kaxgon obnuraumm onpegerneHa Mepa TOYHocTM @i =1..k.
YnopsiaoveHHble B COOTBETCTBUM C UeHamun obnurauui anemMeHTbl g;
00pasyoT BEKTOP MepPbl TOYHOCTU ¢ pa3MepHoOCcTH k X 1.

32



UHTepSZEKC‘HaA Memoouka onpedenenus cnpasedausvlx yer oonueayuil

4.

CymmapHOe KOnu4ecTBO YHUKamnbHbiX (6e3 noBTOpeHun) Aat Oyaylimx
BbINMaT No Bcem obnuraumsm paBHO m.

O6beanHeHMeMm Bcex AaTt BbinnaT no BceM obnuraumsm obosHavaeTcs
uj,j =1..m. Takum obpasom, Ans nwboro j=1..m CywecTByeT Kak
MWUHUMYM O[MH BbIMYCK C BbINSATON B MOMEHT u;. YNOpsSAOYeHHble AaTbl
BbINnaT 00pa3ytoT BEKTOP u pa3aMepHocTn m X 1.

Matpuua Bbinnat C = [c;;] pasMepHOCTU m X k 3a4aeTcsl NO3NIEMEHTHO
a. Ecnu ansa sbinycka i Ha AaTy u; He CyLlecTByeT BbinNnaThl, To ¢;; = 0;

b. Ecnu ans Beinycka i Ha AaTy u; CywecTByeT BbiNnaTa, c;; PaBHO
BENUYMHE [OaHHOM BbiNMaTbl NO obrnuraunmn, BbIPaXXEHHOW B
NMPOUEHTax OT HenoraweHHOW 4acTu HOMWHANbHOW CTOMMOCTMU
obnuraumn.

2. Ha momeHT (bMKcaLI,VII/I UeH s, BHEWHUMU BXOOHbIMU NEPEMEHHbIMU ABJAKOTCA
u,C, py, qp.

3. BHyTpeHHMMI/I BXOOHbIMUN NepeMeHHbIMU ABITAKOTCA

1.

2
3.
4

BEKTOp AaT NporHoa3a t,
npeaLwecTBYOLWNA MOMEHT (OUKCALUN LIEH S,,_1,
BekTop d,_; NpuBeAeHHON PYHKLMM OUCKOHTUPOBAHUS B TOYKaX t,

KoBapuaunoHHaa matpuua R, _4 I'IpI/IBe,D,eHHOI7I beHKLI,I/II/I ONCKOHTUNPOBaHNA
B TOYKax t.

4.  WHnumanusauusi BHyTPEHHMX BXOOHbIX NEePeMEHHbIX

1.

PacyeT QyHKUMM OUCKOHTMPOBAHUA NPOM3BOAMTCS AUCKPEeTHOo. [ns
peanusauun dunetpa KanmaHa Heobxogmmo onpenenntb BpPeMEHHYH
ceTky t— BekTOp gaTt B Oyayuwem, gns kotoporo OyaeT npou3BoguTbCs
pacyeT 3HayeHWn KpuBOW. Pa3amepHOCTb BekTopa paBHa [x 1. [Ons
nony4YeHns 4OCTAaTOMHO TOYHOrO pesynbTaTta XenaTtenbHo, YTOObl B BEKTOP
BXO4MNN BCe AaTbl BbINNaT no obnuraumsm na 6asel pacyeta (u c t). Takke
XenatenbHO UMeTb Kak MMHMMYM OAWH AocTaToyHO 6onblion (bonee 50
neT) anemMmeHT ceTkn t ana obecneyeHMsi TOYHON UHTEPNONSAUUN KPUBOW B
cny4yae nosiBNeHus BbIMyCKOB C JanbHUMKU AaTamMu Bbinsar.

HayanbHbi BeKTOp npuBeaeHHbIX KO3PPUUMEHTOB OUCKOHTUpPOBaHUS d
pa3MepHOCTM [ X 1 3anofiHaeTCa eguHuLamu.

HauvanbHas maTtpuua koBapuwauum R, pasmepHocTn [ X[ 3anonHsercs
HYNAMU.

MapameTp s, onpeaensieTcs MUHUMarnbHbIM (So < S;) MPU YCINOBWUM, YTO
paccyMTaHHble MOAesbHble (TEOPETUYECKME) 3HAYEHUS] LEH HA NEPBOM
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liare OTAMYanMUCb OT Habniogaembix LUeH He 6oree, Yem Ha BenuuMHY
nonoBwHbl bid-ask cnpepna®

|p; — C*Dy[u]| < q,
5. [MocTOAHHBbIMU BXOAHbIMU NapamMeTpamMin ABNAIOTCA a, w N nNapaMeTp CriaXnBaHUA
A1 =1000

6. Pesynbtatamm paboTbl npouedypbl nepecyeTa  KPUBOW  OAMCKOHTMPOBAaHWUS
ABNSAOTCS:

1. BekTOp HOBbIX 3Ha4YeHun d, npuBeLeHHON (OYHKUMW OUCKOHTUPOBAHUS B
TOuYKax t,

2. HOBas  KoBapuauumoHHass MaTtpuua R,  npuBegeHHoOM  cbyHKUMM
[AVCKOHTMPOBAHMS B TOYKaXx t.

PacueT HenapameTpuuyeckon moaenu

1. TllpuBegeHHada matpuua BbinnaT Ha Aaty s, onpegensieTcs no opmyne
Q, = daig(exp[-w(u —s,)]) - C.
2. KOBapMaU,I/IOHHaFI MaTpuula owmnoboK nmeet BUA
N, = 4 -diag(q)
3. KOBapMaU,I/IOHHaFI (byHKLI,VIFI wara gquHaMKn nMmeeT B

(Sn = Sn-1)
My (ty,t;) = % “Z(ty — Spytz — Sp)

4. CornacHo HernapameTpuyeckon Modernu, ypaBHeHUs Wwara ANHaAMUKU U U3MepPeHUs
npuBEOEHHOW CrnyyYamHOW YHKUUM OUCKOHTUpOBaHUA d,(t) B MOMEHT s, Ha
NPOU3BOMNbHYIO AaTy t umetoT Bua™®

{dn(t) =1+dy_1(t) — dp_1(5n) + vu(t)
Pn = Qndy[u] +e,
5. ¢ HavanbHbiM ycnoBueM dy(t) =1. Cny4alHble nNepemMeHHble UMerT
pacnpegerneHue

Vn(t) ~ N(O’ Mn(t' t))
e, ~N(ONy,)
6. [ns pacdyeta wara gMHamukn unbTpa KanmaHa ucnonb3yeTcss MHTepnonauus
cpegHero npuseeHHON PYHKLUMM ONCKOHTUPOBaHWS d,,_4(t) N ee KoBapnaunoHHOM

mMatpuubl R,_;(t,t) Ha cekTe t N0 MUX OAUCKPeTHOM annpokcumaumm d,,_; u R, _4
COOTBETCTBEHHO. PaccuuTbiBaoTCA crnefyouwme s3HayeHus

dp—1(5n), Rn—1(Sn,Sn), Rn—1[t sn], Rp_1[sn, t].

¥ Moesb mpe/monaraeT, 9to MpOM3BOIUTCS NPeABAPHTEBHEINA PACUeT HA HCTOPHUECKHUX JAHHBIX JUTA Goee
TOYHOM paboThl B OynymieM. [loaToMy npu Hanu4auu riryO0OKOi HCTOPUM 0IyCKaeTCs IPOU3BOJILHBIH BHIOOD
JIAHHOTO MapaMeTpa MpH ycJIoBUH §; — 60 < 55 <51 — 1

10 Tannbie HOPMYIIBI HOCAT TEOPETHUCCKHI XapaKTep, B PACUETAX HE IPUMEHSIOTCS
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7.

10.

11.

War AguHaMmunknm COCTOMUT B BbIMUCNEHUM MNPOrHo3a BeKTopa Ko3ahuuneHToB
ANCKOHTMpPOBaHus d,,_, U MaTpuubl KoBapnauum R,,_, no dpopmyrnam

d,y =1+dyy —dy_1(sn)

Rn—O = Rn—l - Rn—l[t' Sn] - Rn—l[sn' t] + Rn—l(snrsn) + Mn [tr t]
AHanorMyHo gnsa pacdeTta atana usMmepeHus cunbTpa KanmaHa wucnosib3yetcs
WHTEpNonsumsa nporHo3a cpeaHero npueegeHHoOW QYHKUMU  OUCKOHTUPOBAHUSA
dn_o(t) N ee KoBapmaunuoHHOM MaTpuubl R,_(t,t) Ha cekTe t MO UX AUCKPETHOM

annpokcumauum d,_, U R,_, COOTBETCTBEHHO. PaccuutbiBaloTCs cnegyouime
3HaYeHus!

dp_olul], Rp_o[uw,u], Ry, o[t u], Ry_o[u,t].

Jtan  n3MepeHMst COCTOMT B BbIMMCNEHMM  BekTopa KO3 ULUMEHTOB
AVCKOHTUpOoBaHMs d,, 1 maTpuubl koBapuauun R, no gpopmynam

d, =d,;_o+Rn o[t u]Q,[QrRn_o[u,u]Q, + N,;]7 (py — Qrdn_o[ul)
R, =Ry o+ Ry o[t u]Q,[QrR,—o[u,u]Q, + Nn]_lQ;Fan—O [u, t]

Mocne hmukcauum LueH B MOMEHT s,, AN NOMyYeHNa 3Ha4YeHNn JOXOQHOCTU Ha aaTy
T NPON3BOAUTCHA UHTepNoNAaunsa yHKUMmK d,,(t) No eé OUCKpPeTHON annpokcumaumm
d,, 3agaHHon B Toudkax t. OTkyaa 3HaveHne YHKUMN OUCKOHTUPOBAHUA Ha
MOMEHTbI T paBHO

Dy(7) = e—w(r—sn)dn(r)

3HayeHne OecKynoHHOM OOXOOHOCTWU, AENCTBYIOLLEN B MOMEHT S, HA MOMEHT T
paBHO

(1) = e (dn ()™ — 1.
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NMPUNOXEHMUE 2. KnaccudmkaTtop otpacneun

Ne OTtpacnb

2  MyHMUMNanuTeTsbI

4 TopHopobblua

6 MeTannypruyeckui

8 MMuuwesas NPOMbILLIEHHOCTb U C/X

10 CrpouTtenbcTBo

12 TexHonorumn

14 ®uHaHcoBble cepBUCHI

16 JneKkTpoaHepreTuka
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NMPUNOXEHUE 3. ConocTtaBrieHMe LWWKan PeMTUHIOBbIX areHTCTB U

BeposATHOCTU AedonTa

Ne FITCH, S&P Moody's PD Ln(PD)

2 AA+ Aal 5,65E-05 -9,78194

»
>
>

Aa3 0,000157 -8,76096

()]
>
>
N

0,000435 -7,73997

8 BBB+ Baal 0,001208 -6,71899

10 BBB- Baa3 0,003353 -5,698

12 BB Ba2 0,009307 -4,67702

14 B+ Bl 0,029392 -3,52703

16 B B3 0,071716 -2,63505

18 CCC Caa2 0,199078 -1,61406

20 CC Ca 0,776426 -0,25305

22 DDD C 0,966176 -0,03441

22 DD
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KOHTAKTHAA UH®OPMALIUA
«UMHTEP®AKC-LI9A»

Poccusa, 127006, Mockea, 1-a Teepckaa-Amckas, 4. 2, cTp. 1
Ten. +7 (495) 647 8850

Pakc +7 (499) 256 2520

E-mail: buzdalin@interfax.ru

Web: www.interfax.ru

«UHTepdakc-LIDA» - aHanuTuyecknn UeHTp rpynnbl  "MIHTepdakc", okasbiBatoLmi
aHannTU4eCcKne ycnyrm pasfinyHbiM OTPacrsiM SKOHOMWKM W FOCYOapCTBEHHbLIM CTPYKTypam,
BKMOYAs TaKMe CEpPBUCHI, KaK MOAAEep)KKa MNPUBNEYEHNS NPAMbIX WHBECTULMW B PErNOHbI
Poccuun, noarotoBky BeaywiMx MHOPMALNOHHO-aHANUTUYECKUX NPOAYKTOB O GaHKOBCKOM W
cTpaxoBom pbiHke Poccumn n ctpaH CHI™ — HTepdakc-100 n NHTepdakc-1000.

"UnTepdakc-LIDA™ roToBUT perynspHble CTaTUCTUYECKME W aHanuTU4Yeckue NpoAayKTbl Mo
pasnNuyHbiM cermMeHTam dmHaHcoBoro pblHka Poccum u ctpadH CHI, npepocraBnser
WHpopMaLMIO O [OEATEeNIbHOCTM POCCUNCKUX MHCTUTYUMOHambHbIX WMHBEcTopoB. Cpeau
NPOAYKTOB KOMMAHWUW - eXedHEeBHble NMPOrHo3bl N OTYETbl O COCTOAHUM Pa3fNYHbIX CErMEHTOB
(PUHAHCOBOrO PbIHKA, PAHKMHIMN POCCUMCKMX BAHKOB M CTPaxXoBbIX KOMMaHWUN, BbiMyCKaeMble nog
6pengom "MHTepdakc-100", n a Takke pPIHKMHIM BaHKOB M CTPaxoBbIX KOMMaHum ctpaH CHI -
"UHtepcpakc-1000".

PO®

MexpgyHapoaHasa nHdopmaumoHHas Mpynna "UHTtepdakc” (Interfax Information Services Group) co3gaet uHdOpMaLNOHHbIE
NpPOAYKTbl N CPeACTBa KOMMYHUKaLMW ANA MPUHSATAS PELUEeHWA B NonuTuke n busHece. pynna, ocHoBaHHas B 1989 r., obbeanHseT
CeTb HaUMOHarbHbIX, PeroHanbHbIX U OTpacreBbiX NHPOPMaLMOHHBIX areHTCTB, paboTatowwmx B Poccun, apyrnx ctpaHax CHI, B
Kutae, LleHTpanbHoii EBpone. B "WHTepdakc" (www.interfax.com, www.interfax.ru) BxoAsiT KOMMaHuM W nogpasfeneHus,
npefocTaBnsiolMe HOBOCTM, aHanUTUYEeCKne YCNyru, pbiHOYHbIE AaHHble, yHAaMeHTanbHyl nHopmMaumio, pa3pabaTbiBatoLive
nporpaMMHble peLleHus.

Hacrosiumin matepman aBnseTca nHTennekTyanbHon cobctBeHHocTblo komnanum 3A0 "UHTepdakc .

Bce uwHTennekTyanbHble npaBa KomnaHuu oxpaHsitoTcs B COOTBETCTBUM C 3akoHopdaTenbcTBoM Poccuiickon ®epepaumn. Hu opgHa 4vactb aToro
mMaTepuana He MOXeT MpoJaBaTbCs, BOCMPOM3BOAMTLCA WM PacnpocTpaHaTbes 6e3 nucbmeHHoro cornacus Komnanun. Bes mHdopmauwms,
cogepxallasca B HacTosweM marepuane, nonydeHa "WHTepdpakc" M3 UCTOMHMKOB, KOTOpble KomnaHuus cuutaeT AocToBepHbiMW. B cBAsu c
BO3MOXHOCTbIO TEXHMYECKOW OLMOKM unn owmbkn nepcoHana, a Tawke Apyrux caktopoB KomnaHus He rapaHTupyeT abCconioTHONM HageXHOCTU
npeacTaBneHHon nHdopmaumn. Niobble cyxaeHWs, coaepxalumecs B Matepuane, JOMKHbI PacCMaTpUBaTbCS UCKITIOYUTENBHO Kak MHEHWE 3KCnepToB
KomnaHunu, a He Kak pekoMeHAauus MO MOKynke MAM npojaxe LeHHbIX Gymar / WHBECTULMOHHbIX NaeB WNKU MO WCMOMb30BaHUIO Kakux-nmbo
(PMHAHCOBBIX UHCTPYMEHTOB.
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