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1. O6mue noJoxeHus

1.1 Hactosmas MeTonuka ycTaHaBiMBaeT KOJIHYECTBEHHBIM CIIOCOO OIpeaeieHus
CTOMMOCTH O0JNUranuif, B TOM Y9HCIIE PACUETHOM [EHbI IS Leel GHHAHCOBOM OTYCTHOCTH U
BHYTPCHHEH IICPEOLeHKH INOPTQeNnd, a Takke I8 OIEHKH CTOMMOCTH (HHAHCOBBIX
MHCTPYMEHTOB, B TOM YHCIE [Uisl OONMranuii, NpHHEMaeMBIX B  o0ecliedeHHe IIpH
nposenenuy onepanuit PEIIO, cinenok ¢ mpou3BoaHBIME GUHAHCOBEIMH HHCTPYMEHTAMH H
WHBIX omepanui. MeTomuxka mnpenHa3HaueHa JUIS OIEHKHM OOLIYHBIX HEOOECIICYeHHBIX
KYMOHHBIX W OECKyNOHHBIX oOnuranuif. Meroauka He NpenHasHadyeHa IS OLCHKH
HUIIOTEYHBIX OOJMranui, obnmranui, BRIIYITEHHBIX [I0J] 3aJI0I aKTHBOB (0GECTieueHHbIX) H
obmuratuif ¢ IUIABAIOIMMM KYTOHOM (KYHOHHAs CTaBKa [pUBA3aHA X HHIEKCY).
HexpuTrdeckoe HCIOB30BaHAE JAHHOH METOMMKH MOXKET IPUBOJIUTE K HEKOPPEKTHBIM, KaK
IPAaBIIIO, HEJOOIEHEHHBIM 3HAYEHHAM IIOKas3aTelledl NOTCHIHAIBHBIX [OTEeph mIopTdend
I[EHHBIX OyMmar.

1.2 Hacrosmas Meronuka yctaHaBiuBaeT 0OOOIEHHBIM KOJIMYECTBEHHBIH CIOCOG
OPEIENIEHNS CTOMMOCTH PyOIEBBIX OOMUIalMif, BBIIYIEHHBIX POCCHMCKAME SMUTEHTAMH 1
HMEIOIHX NPOCTYIO CTPYKTYPY JICHEKHBIX HOTOKOB. JIJIs1 BEITYCKOB CO CIOXHOM CTPYKTYpOi
ACHEKHBIX TIOTOKOB (aMOPTH3UPYEMbIE MIIOTEUHBIE OOJIMIAINy, OOIUranyy ¢ IPUBSI3KOH K
HHJIEKCY C IUIABAIOIICH CTaBKOW M NpO4.), HEOOXOIMMBI JOIOJHHUTEILHLIE METOIUKY,
OIHUCHIBAIOIINE CIIOCOOBI IIPOTHO3UPOBAHHUS OYAYIIHX IIATEXKEH TAKAX OOIUATAITHIA.

1.3 OmpenencHuas B COOTBETCTBHH C JaHHOM MeToguKoi CTOMMOCTH OONUTAIMA
NpeIHa3HAYCHBI, PEXKIE BCEro, A MCIOIBb30BAHUS B HYXIAX MOATOTOBKH (DMHAHCOBOH
OTYETHOCTH, & TAKOKE IJIsl OLEHKH OOJMranuii, IPMHUMAEMBIX B oOecledeHre IpH CAeIKax
mexaunepckoro PEINO m PEIIO ¢ Bamkom Poccun. Meronuka He npefHasHadeHa IS
OIIpeNIeNIeHHs [IeH o0Inraluil B HyKIax pHCK-MEHEDKMEHTaA B TOif ero 4acTH, rie TpebyeTcs
AHAM3UPOBATH BOJIATHIBHOCTH (DMHAHCOBBIX HMHCTPYMEHTOB, T.K. OIpENeNsieMble 3HAUCHHS
CHPaBEe/UIMBBIX ~ CTOUMOCTeH OOnuranmii He BKIIOYAOT B cebs  cnenudpuuHOCTH
BOJATAJIBHOCTH OONArai#ii OTHOCHTEIBHO 001Ieil BONATHIILHOCTH PHIHKA.

1.4 PaccunTanHas B COOTBETCTBHM C HACTOSIMIEH MeTOAMKOM CTOMMOCTS OOIHraiuu
NpU3BaHa C ONPEHCNICHHBIM YPOBHEM [OCTOBEPHOCTH ONPENETHTH CIPaBEUIUBYIO
CTOMMOCTB, IO KOTOPO# NOHUMAETCS TaKas CTOUMOCTD Ha OIPENENICHHYIO ATy, 10 KOTOPO
JAHHYIO OONHMrauio MOXHO pEalu30BaTh IIPH COBEPUICHWH CACIKH MEXIY XOPOLIO
OCBEJIOMJIEHHBIMH, JKETAIOIHUMH COBEPUIUTD TAKYIO CACTKY H HE3ABHCHMBIMH JIPYT OT JAPyTa
croponamy (ycnosus dddexTuBHOro phieka). OnpeneneHue CTOUMOCTH OONHTAINM
npousBoAuTCs Oe3 yveTa BAMSAHHA Ha Hee oObeMa COBEpILIAEMOM KOHTPAreHTaMH CHCIKH.
Yder BIMsHAS JIMKBHIHOCTH HHCTPYMEHTOB Ha OLCHKY (QHHAHCOBBIX HHCTPYMEHTOB
SIBJIICTCS CaMOCTOATENLHOM 3ajadeid, BBIXOAAIEH 3a paMkw ganHod Mertomuku. TaxmMm
00pasoM, MON CHpaBeqWBOH CTOHMOCTBIO OOJHMIAIMH I[IOHHUMACTCS €€ CTOMMOCTH TIPH
COBEPLICHHUH CAEIKM MUHHMAILHOTO 00beMa B YCIOBUSIX 3 (EKTHBHOIO PHIHKA

1.5 Meronuka ocHOBaHA Ha IPUHIANAX, H3T0KEHHBIX B MeKIyHAPOIHOM CTAHAAPTE
¢unancopoit oryetHocTHE MCPO (IFRS) 13 «Ouenka crpaBefidBol CTOHMOCTHY, H
UCTIOJIB3YCT HEpapXMI0 IIOAXOJOB K ONPEIENEeHWIO CHPaBEIIMBON CTOMMOCTH, OTAaBas
IPHOPHUTET HAGMIOJAEMBIM PHIHOYHBIM JAHHBIM. B COOTBETCTBHH ¢ JAHHLIM CTAHAAPTOM,
ecrmy Juist OOJMTaliK CYMIECTBYeT aKTHBHBIH PBIHOK, TO JUIA OIPENENEHHs CIIPABEIHBOMN
CTOMMOCTH HCITONB3YIOTCS OupiKeBad MH(QOpPMALUS O KOTHPOBKaxX M chenkax. B cmydae
OTCYTCTBHsI aKTHBHOI'O PBIHKA OLIEHKA CTOMMOCTHM OONHTallii MPOU3BOIAMTCS HA OCHOBE
(baKTOpHOH MOIETH.
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1.6 Tlo pemenmo Oxcnepraoro Cosera co3gaercst Meropudeckas pabodas Ipynma, B
YbH 00S3aHHOCTH BXOJHUT MOATOTOBKA HpeUIoKeHMi JkcnepTHoMy COBeTy IO M3MEHEHHMIO
METOMUKY ¥ 3HAYEHUHN IIapaMeTPOB, IPEICTABICHHBIX I 2.2

1.7 Unemel Metonmueckoii PaGouelt Tpymmsl oONamaloT [paBoOM  BHOCHTH
IPEIUTOXKCHHS 110 cocTaBy Pabouel rpymie! 1 TOTOBUTE Npeioxenus Dxenepraomy CoeTy
10 U3MECHEHUIO MEeTOTUKH.

B cocras Meromuueckoit PaGouelt rpymmel BXOAAT mpencTasutenu padoyeit rpymmer HPJT
110 paspaborke ganHoH Meromuky, cnenuanucts! IJAO MockoBckas 6upxa U He3aBHCHMBIE
skcnepTsl. [lepcoHanbHbIl COCTaB OKCHEPTHOH IPYNIBI YTBEPKAAETCS OKCOEPTHBIM
Coserom Llerosoro Ientpa HP/.

[fepecmoTp mapameTpoB, IIPENCTaBICHHBIX B IPHIL. 2, OCYIIECTBIAETCS HE PEXe OTHOTO
pasza B KBapTall.

Tepmuner 1 onpeneneHus, He yCTaHOBICHHbIC B METOMKeE, IPUMEHSIOTCS B 3HAYCHMUSAX,
YCTaHOBIICHHBIX  BHyTpeHHHMH JoxymeHTamu HKO AO HPJI, noxymenramu,
PEIIIaMEHTHPYIOINMMH  TIOPSAIOK HPOBENEHHs TOProB M pacuera HH(POPMAIMOHHBIX
nokaszateneli B IIAO Mockosckas Oupska, a Takke HOPMATHBHBIMH IIPABOBBIMH aKTaMH
banka Poccum, 3akoHaAMH ¥ WHBIMM HOPMATHBHBIME ITPABOBBIMM aKTaMH Poccuiickoit
Odenepanuu.

1.8 Hacrosmas MeTtonnka, a TakKe Bce H3MEHEHHUS U JOIIONHEHHUS B Hee YTBEPKIAIOTCS
Hpencenarenem Ilpapnenms HKO AO HPJ] npu coracoanuu ¢ DkcneprasiM CoBeToM H

BCTYNAIOT B CHJIYy C JaThl, onpenenseMol pemenueM Ilpencenarenem Ilpasnenms HKO AO
HP/I.

1.9  Vadpopmanus o6 yTBEepXKHEHWM W BCTYIUICHHH B CHIY MeETONMKH, a TakKxke
H3MCHCHUH ¥ JONONHEHUH B Hee packpeiBaeTcs Ha caiite HKO AO HPJI ue nosuuee, uem 3a
2 HeJIeH 10 aThl BCTYIUICHUS UX B CHILY.
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2. Ilopsaaok ONEeHKN CTOMMOCTH O0JIUTAHIA

2.1.  Omnpenenenne crommoctd P, (t) g i —o#f obnurammm B eHb t u HHTEpBala

JOTLYCTHMBIX 3HAYEHUH [eHBI [Di (); Uy (t)] OCHOBBIBAETCS HA IPEMEHEHHH KacKaj(a U3 Tpex
METOIOB:

1) MeTOj1 GaKTHUYECKUX I(EH,
2) METO/JI OKCTPAIIOIALUN HHACKCOB;
3) METOH (PAKTOPHOIO PA3NOKEHHS [[CHBL.

Kaxnpiit 3 Tpex METOJIOB IPeIoNaraeT pacueT Ha ero OCHOBE CHPABEUIMBOM CTOMMOCTH:
P/(D), =123,

a Tak)Xe MHTepBasa JOIYCTAMBIX 3HAYCHHUH IIEHbL:
[DIt); U(®],j=1,23.

Bei6op omHOTO M3 Tpex METONOB UL ONPENENCHMS CIPABEIVTMBON IEHBI OGYCIOBIEH
CTENCHPIO JOCTOBEPHOCTH IEHOBOM HMH(pOpPMamuHM IO CHENKaM, COBEPINAEMBIM C JAHHOH
Oymaroii Ha OHPIKEBOH ILIOIIAIKE.

Meton pakTHuecKux IeH NPUMEHEM B TOM CIIydae, €clid B TedeHHe MHS t Ha Gupike GbUIA
COBEPIICHBI CHCIKH ¢ JNaHHOW OOIMranuei, mapaMeTpsl KOTOPBIX CBHIETEIHCTBYIOT B TIONB3Y
UX TOCTOBEPHOCTH (HanexHOcTH). 1o M0CTOBEPHOCTRIO CAEIKH IIOHMMAETCSl COOTBETCTBHE €
ycnoBusM 3GQeKTHBHOTO pHIHKA. B Takodl cuTyanmm CIpaBemndBas CTOMMOCTH OOJIHIAIMH
OIIpEeIeTISIeTCST PABHOM CPEHEB3BEEHHON IEHE JIOCTOBEPHEIX CJIEJIOK.

Merox sKcTpanonsiMu HWHIEKCA MPAMEHSIETCS B CHTYAI[MH, KOIZIAa B TeYeHHe OHS t Ha
bupike He OBLIO CHETOK, KOTOPBIE MOXKHO IPH3HATH NOCTOBEPHEIME, OJHAKO B OTHOCHTETHHO
HEJJABHEM IIPOUUIOM TAKHME CHENKH OBUIM 3a()HKCHPOBAHEL, YTO IO3BOJISET, COMOCTABUB HX
NapaMeTpPEl CO 3HAYCHHSIME OOIUTAlMOHHEIX MHAEKCOB HA MOMEHT BPEMEHH f, ONpEIeNIATH
CHPaBEANMBYIO CTOUMOCTE OOJIHTaIliy ¢ AOILYCTHMOM TOYHOCTBIO.

Metox ($paxTopHOTO pa3noKeHHs HEHBl IPHUMEHSCTCS B CHTYallUd, KOTJa He IPHMCHUM HH
ONMH W3 IEPBBIX BYX METOIOB. B Takod cHTyauuu clipaBeIuiiBas CTOMMOCTH OOJHTAIIMH
OnpeeNIeTcs Kak cyMma 0a30BOM NPOLEHTHOH CTaBKM M psina NONOJHUTENBHBIX (GaKTOPOB,
XapakTepPU3yIOIMX OCOOCHHOCTH JAHHOH OJMHCCHH WM OSMHTEHTA (KPEIMTHBIA DHCK,
JMKBUIHOCTB, OTPacip), a TaKKe OOWIEPHIHOYHYIO KOHBIOHKTYpY. IIpu 5TOoM IeHOBas
uH(OpMaNKs O CHeNKaxX ¢ JaHHON oGJHrarpell e HCIOIb3yeTCs.

22, [lna oupepeneHus (OpMaTM3OBaHHBIX IPAaBHI BHIOOPa METOAA ONPEIEICHHUS
CIPaBeUTHBOM IEHBI HEOOXOMUMO 3a8aTh CIIETYIOIHE YIIPaBIIONINE TapaMeTpsl MeToauKu:

° 8- nosepuTenbHAsS BEPOATHOCTD, ONPEACTIAIONIAS HHTEPBATL] HOIYCTHMBIX 3HAUSHHN
CHIPaBEIMBHIX LIEH (PEKOMEHIYETCst MONIOXKUTE 8 = 0,95);

° K min- MUHAMAIIEHOE KOJIMYECTBO CAETOK ¢ 0OIHranyeil B Te9eHne mpeaslrymux 250
TOPIOBBIX JHEH HEOOXONMMBIX M BO3MOXKHOCTH HpPUMEHEHHS 1-TO W 2-TO METOJOB

(pexomenayercs nonoxuts K, .. = 50);
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e Rmax" MakxkcuMallbHad IIOTPEINHOCTD, C KOTOpOﬁ MOXCT OIIPEACIATLCA CHpaBEIINBA
CTOMMOCTDH O6JII/IFaIII/II/I B paMKax JAaHHOU M@TOI{HKI/I. HaHHBIﬁ IoKasaTeylb OIpaHu4YuBacT B
IIPOLICHTHOM BBIPAKCHHH MaKCHUMAJIbHO HOIYCTHMOE OTKIIOHCHHE OLECHKU CHpaBeHHHBOﬁ
OCHBI OT €€ pCallbHOI'0 3HAYCHUS, a UMCHHO 3aaCT MaKCHUMAJIBbHYIO AOLYCTUMYIO BCIMYHUHY
HHTCPBAJIOB ICH, T.C.

Ui (9-D; ® _
pi (t) - Rmax

Pexomennyemoe 3gagenue napamerpa Ry,x — 0,01

2.3.  I'pamuupl MHTEPBAJOB JOIYCTUMBIX 3HAYCHHH II€H IS KKJIOTO M3 TPEX METOJOB
3aJ1aX0TCs ¢ OMOLIBIO MAKCUMAIBHOTO 3HAYEHUS OTKJIOHEHUS OLIEHKH CIIPaBEAIUBOM IIEHBI OT
€ro CPeHETO 3HaUeHu (pacCYUTAaHHONW CTOMMOCTH OOJIHTaI[HH ):

pl® =P (1-31RO) .

Ul =P (1+iKO)
ul(-l®

j —
rae R;(t) = P];(t)

— TOYHOCTHL OLICHKH CHpaBeﬂHHBOﬁ IICHbLI Ha OCHOBE j- I'o MCTO4.

24, [na ¢opmanuzanus OpaBWil BbIOOpa MeTOHa IPH OIPENENCHHH CTOMMOCTH
OOJMranud  ONpPENENAIOTCS JBE BCIOMOIaTelbHbIE IIEPEMEHHbIE, XapaKTEpPH3YIOIIHe
JOCTOBEPHOCTH OUPIKEBHIX KOTUPOBOK OOJIUTAIIHE.

K; (t) — xonmuecTBo GUPXKEBBIX CHENOK ¢ obiuranuedl 3a mpembiayimme 250 TOProBHIX
nueH, q; (t) — XapakTepHCTHKa JOCTOBEPHOCTH KOTHDOBKH B MOMeHT Bpemenw t, Q; (t) —
HOPOIOBEIM  YPOBEHB JIOCTOBEPHOCTH KOTHPOBKH, HEOOXOJUMBIM JUisl INpPH3HAHHA ee
JOCTOBEPHOH, T.e. KOTHPOBKa MAOCTOBepHA, eciH ¢; (t) < Q; (t). Tounoe omnpenenenue

BermunH q; (t) 1 Q; (t) Oyzner nawo B pasnerne 4.

2.5. Beibop MeToma omnpejeneHHs CIPaBENTHBOM I€HBI OONMraumu ¥ HHTEpBAIA
JIOIIYCTHMBIX 3HAUEHHH [EH IPON3BOJUTCA HA OCHOBE CICAYIOIUX IPaBHIL:

L. Meron (hakTayeckmx LeH npumensercs, ecmu K; (t) = K, ¥ B nens t nmeercs
Oup>keBas KOTHPOBKa, Uit Kotopoit q; (1) < Q; (b);

IL MCTOHO OJKCTpanosiuiy MHACKCOB TNPHUMEHSETCH, €CIHM OIHOBPEMEHHO METON

daxrrueckux neH He npumenam, K; (1) = K, 1 RZ(t) < Rppax:

II1. MCTO (baKTDpHOI‘O Pa3jIOoXCHU HCHBI IIPUMEHACTCA, €CJIH OJHOBPECMCHHO HE
NpUMCHUM HH METO (l)aKTI/I‘{CCKHX II€H, HA METO/I SKCTPAIIOTANHNH HHICKCOB.

3. MojeJib B3aHMOCBS3H UeH O0JJUraiuii ¢ 00JuranuosHbIMHU
HHACKCAMH

3.1 B ocnoBy Monenu OLEHKHM CIIPaBEIUIMBBIX LI€H OONHrauuii Ha OCHOBE TOProBOH
CTATHCTHKH IIPEIJIaracTcs IOJOKUTh MOJENb KOMHTEIPaliid BPEMEHHBIX PANOB U MOJENb
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KOPPEKIMH OIIMOKH, KOTOphIe OBLIH MPEIIONKEHb! HOGENEBCKHMM naypearamu P. DHrioM u
K. I'peltnpkepom, cocTosmmas B IIPOrHO3HPOBAHMA HHIUBUAYATHHOIO NOBENAEHUS OTIETbHbIX
HHCTPYMEHTOB C Y4eTOM HH(pOPMAIUH O TOM, KaK OHM B IPOUUIOM I[BUTAIHCH OTHOCHTEIHHO
BCEr0 PHIHKA.

3.2 B xavecTBe anmpoKCHMAIMK IHPOKOTO PHIHKA MCHOIB3YIOTCS —OBIHMIal[MOHHEIC
HHIEKCh! (MHAEKCH JIOXOMHOCTEH), KOTOPhIe Ha €KEIHEBHOH OCHOBE paccumTbiBaeT’ I1TAQ
MockoBekass Oupxa. BpiOOp KOHKPeTHBIX WHIAEKCOB JUIS HCIONB30BAHHS B  MOJIENH
KOMHTErpaliy  OnpefeaerTcs penienneM Metonuueckolt Pabouedt rpynmer  Ilpmssska
obnuranyi K KOHKPETHBIM HHJICKCAM IIPOU3BOMMTCS B PAKAX COIOCTABICHUS CIIEAYIOINX
XapaKTEPUCTHK (QUHAHCOBBIX MHCTPYMEHTOB:

° JTEOpAIIHs

* YPOBEHB KPEIUTHOIO KadecTBa (KPeTUTHBIA PEHTHHT)

Taxum oGpasom, Kax/0# oOTHranmy, 3Has e¢ KPSAUTHBIA PEHTHHT (TIPH OTCYTCTBUM PeHTHHTa
OMHUCCHH GepeTcst peHTHHT rapanTa MM SMHTEHTA) W JEOPALMIO JUis KaXOr0 TOProBOTO IHS

NPUCBAMBAECTCS COOTBETCTBYIONMH eif uHieke goxoanocTh [(t)3.

33 Pacder napameTpos [uist K&/I0T0 YHHKAIBHOTO HHJEKCA OCYIECTBIAETCS 10 BCEMY
UMEIOIEeMycsi  Ha0opy HaOMIONEHHH, KOTOphle OTHECEHBl K JIaHHOMY MHICKCY, BHE
3aBUCHMOCTH OT TOTO, K KaKOMY HHJIEKCY OTHOCHTCA OONHIrallvsi Ha MOMEHT pacdera. Ilpu
9TOM /17l KOHEYHOTO PacyeTa HEeHbI HCHOMB3YIOTCA KOI(PHUIMEHTHI TOr0 MHIEKCA, K KOTOPOMY
OBLIO OTHECEHO MOCEfHEE HAOIOACHHE 10 JAHHOMY HHCTPYMEHTY.

3.4 Mounens KOHHTCTpAllH OIIpe/IeseT JOITrOCPOYHOE PAaBHOBECUE MEXY 3HAUCHUIMU
JOXOJHOCTH OGHHI‘&HI/IH U CBOMCTBEHHBIM €if BHIACKCOM HOXOMHOCTH ¥ 33Ja€TCs CICAYIOIUM
YPaBHCHHCM !

i @©=F+BIO+g @),

rae y; — cmpen i—oit obmmranum X Ge3pHCKOBOM CTaBKe, KOTODBIM PACCUMTHIBACTCS IO
dopuyne: y; () =Y; (O =G (tDy; (©);

Y; (t) - moxommocTs i —0l obMranyuy Mo cpeTHEB3BEIICHHOI [ICHE 32 JICHB;

G (t, Dy (t)) - 3Ha4CHHUE CTaBKU KPUBOH OECKYyHNOHHON OXOXHOCTH PHIHKA FOCYAAPCTBEHHBIX
oOIHranmii;

Du; (t) — mropanus i —oit o6aHranuy;

I(t) — cupen obsmrannonnoro uuaexca 1(t) k 6e3pUCKOBOI CTaBKe, KOTOPBIH PacCUUTHIBACTCS

o popmyne: I(t) =1(t) — G (t, Du, (t));

Dy, (t) — mopanus nrnexca 1(t);

' 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

* Cwm. http://moex.com/ru/index/RUABITR/about/
3 BbiGop KoHKpeTHOro HaGopa MHIEKCOB JUIS MOJE]H KOWHTErPAlMM ONPEeNeiIeTcss METOMONOrHEecKoH

paboueii rpynoii
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BY u B xooddummentsr Momemn (xoddurment B omuHAKOB AT BeeX oOuranwi,
CBSI3aHHBIX ¢ UHAEKCOM (1))

g; (t) — crannoHapHBIH IpoLece.

3.5 Jlist Kaxxmo# i —oli obnuranyuu onpeenseTcs BONATHIBHOCTE O; €€ JIOXOXHOCTH IO
bopmyne:
j+1 j 2
(o )2 _Lgm (yi ()i (ri)) @
i T M. dj=1 it j
M; ™ 4
rae M; — xomudecTBo aHeHd m3 250 TIpemBIXYIIMX TOProBBIX CecCHif, Korza Ha Oupxe

COBEPLIANIACH CAEIKHU C | —o# oOmurammet,

. Mi
{ri}]__l ~ MHOXECTBO AHeH m3 250 mpepUIyIiuX TOProBBIX ceccuif, KOIZa COBEPIIAINCH

CHENIKH ¢ 1 —OoH oburamnuei.

Ouenka xoapduruentos Y m B' HPOM3BOIWTCS METOIOM HAMMEHBUIMX KBAIPATOB IUIA
4
PETPECCHOHHOI0 YPABHEHUS ¢ HCHOJIH30BAHNEM POOACTHBIX METOLOB OLICHUBAHYS

yi ® oti=j} | o1 O

= Y. [3; —_— . (B). 2
L= e (O @)
HaOmoznenus BXoaaT B pacdeT KOIPQUIHEHTOB PErpeccHu ¢ BECOBBIME K0dbduupeHTaMu
w;i:
W = Dui (t) >

rae Du; (t) — mropanus i -oi oOnuranum.

3.6 Mozens xoppekmuy OmMOOK OMpENeTseT KPAaTKOCPOYHYIO B3aMMOCBS3b MEXKIY
JOXOMHOCTSIMH OOnmuranuii u oONUIralMOHHBIME HHIAEGKCAMH W JUIS TUCKPETHOTO BpeMEHH t
(rme t — neHp) 3aaeTCs ypaBHEHUECM

yi @+ D —y; @ =v(It+D=I®))+ag ©+v; (t+1),
rneg; () =y; (©)—pY— B I(D),

v; (t) — HOPMaIbHO paclpefielicHHBIE HE3aBUCHMbIE CIyYalHble BEIHUMHLl C HYJIEBBIM
CPEIHHM U CTaHAAPTHBIM OTKIOHEHUeEM o}, T.€. v; (£)~N(0, (c})?) .

3.7 Ouenky mapaMeTpoB Yy, ® M O IOIYYArOTCS W3 PErpecCHOHHOr0 ypaBHemus (3)
METOIIOM HaUMEHBIIMX KBAJAPATOB C UCIIOJIB30BAHUEM POOACTHRIX METOOB OICHUBAHUS:

* Ylpouemypa pOGACTHOTO OUEHMBAHHMS PETPECCHOHHONM MOJENH NpPEHCTABILET COGOM  HTepalOHHBbL
AITOPUTM LIEH3YPHPOBAHHA HaHHbIX. Ha Ka)KAoM IHare afropuTMa MeToJ0M HaUMEHBIIHX KBAAPATOB PACCUUTHIBAIOTCH
KO3(OOUINEHTE PErpecCHd 10 HEOTCeSHHBIM [aHHBIM, TOCHE 4Yero Ui BeeX HaGmIofeHmii ONEeHMBAIOTCS OIUMOKU
mozend. HaGmroaeHusa, s KOTOPBIX BeNMUMHA OmMMOKM TNpeBblmmaeT 2.795%*curma (The curMa - CTasgapTHOE
OTKJIOHEHHE OIMHMOKH MOJIENHN) HCKIIOUAIOTCA U3 PACCMOTPEHHS TIPH OLICHKE [IAPaMEeTPOB MOMENHU Ha CAeAYIOIEM LIare.
Anroput™ LEH3ypUPOBAaHUsA OCTAHABIMBAETCS, €CIIM HA OUEPeIHOM lare He IPOUCXOAUT OTCEHBAHMA HAOMIOASHUH.

© HKO AO HPJT 2017 r. Bce npaBa 3almyiieHst.
Metoayka ONpeaeneHys CTOUMOCTH pydieBbix obmurannit HKO AO HPJ
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yi G0y © L Il o S04y (4 1) 3)

G O i

rae V; (t+1) — HesaBUCHMBIE, OIMHAKOBO DACIPEAC/ICHHBIE Clly4aiHbIE BEIIHYNHBL,
5 2y.
i (D~N(0,0%);

B KaQ4CCTBE OILICHKH G;’ HUCIIONIB3YETCH BECIIMYUHA 0';) = 00; ;

Habronenus BXOAAT B pacyeT K03 dUIUEHTOB PErPECCHH ¢ BECOBHIMU Ko punmenTamu
;i

(L)i == Dui (t) ,
rae Du; (t) — mroparus i -oit o6mranuy.

3.8 Hocrpoerne mporHosa 3HaueHmit copemo y; (t) Ha mOpousBoibHOE Ienoe
KOJMIECTBO NHEH BIEPC NPH YCJIOBHMH HaNIM4ds MH(QOPMALMH O 3HaYeHmsIX mHuekca [(t) B
COOTBETCTBYIOIIAE [HM 33aJaCTCS PEKYPPEHTHBIM 00pa3oM duepe3 3HAYeHHe IPOTHO3a Ha
IPEIBIAYIIYIO IaTy clieayromeit GopMyIIoi:

Bi t+ D=9 ©+y(IC+D~10) +a(p O - -B10O) @
IIpH 3TOM NPOTHO3HAs BETMYHHA OyAeT MMETh HOPMANbHOEC DPACIPENENCHHE C HYJIEBBIM

cpenHuM U nucnepcued o; (t+ 1)%, koTopas BEIMHCISETCS pPEKyppEHTHBIM obpazoM yepes
JHMCIEPCHIO IIPOTHO32 Ha MPE/BIIYINEM IIare:

o; (t+1)% = (1 + )?0; ()2 + (6))? (5)

Te.y; (t+D~N(H; t+1,0; (t+ 1?)

3.9 HporHossl cmpesa obnuranuu Ha HPOGHOE KOJWYECTBO IIEPHOJOB 3aIaeTcs
(GopMyno# I HEPePHIBHOTO BPEMEHH:

dy; (0 =gdI(®) +A(y; () —bf —b" )dt+oldW(t)
rae W(t) — 6poyHOBCKOE IBIIKEHHE.

KOO(pQUIMEHTE MONENH KOPPEKIMH OMMOKY IS HEeHIPEPHIBHOIO BPEMEHH OUPEHCIIIIOTCS
9epe3 3HAYCHHA MOJIETT! KOPPEKIMH OIIHOKH JUIs JUCKPETHOI'O BPEMEHH:

A=In(1+a),

b?:B?’bl :817

A
g=B +-(v—8")

W f_t?\_ v
o = 1—exp(22) %i

© HKO AO HPJ, 2017 r. Bece npaBa 3amuiieHbI.
Meronuka onpenesenns crouMocTH py6iessix obaurammii HKO AO HPJI
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3.10 Ilporno3a cnpena M BONATHIBHOCTH OOJMIAlMKM Ha OCHOBE MOJENH KOPPEKIMH
OIMMOKY C HETIPEPBIBHBIM BPEMECHEM PACCUHTHIBACTCS 10 CISAYIOMMM (hOopMyIaMm: s 1o60ro
MOMEHTa BPEMEHH t BHYTPH TOT'O € TOPrOBOTO JHs, HO JIEKAIIEro mocie ty, T.e. t > tg,
IIPOTHO3 cIipesia Oy IeT 3aaBaThCsl CIEYIOIUMHU PEKYPPEHTHBIMHI COOTHOIIEHUSMH:

1—e Alt— tO)

9, (t ) =M=y (t) +y(I" —1) + (1 — W) (B0 + g1 1) + (1" —

' 1— l(t—to)

B (t—to — =), ®)
2A{t—

o, (02 = e (1) + 25002 ()2 (6)

rae §; (to) u o; (ty) yXe OUeHEHHBIC 3HAYCHUS CPEJHErO CTAHJAPTHOTO OTKIOHEHMS I
HPOTHO34a CIipeia Ha MOMEHT BpeMeHH tg (t, HaAXOMUTCA BHYTPH HEKOTOPOTO TOPrOBOrO JHA);

I' m I" — 3HaueHWs COOTBETCTBYIOMIETO OUEHUBAEMOM OONUIalMy MHAEKCA HA HAYAI0 U KOHEIl
JHS pacueTa (3HaueHHe MHIEKCa Ha Hadalo [HS NPUPABHUBACTCA K 3HAYCHHUIO HHAEKCA HA
KOHEII IPEIBIAYILETO TOPIrOBOTO JIHS).

IIporno3 cmpeza Ha MOMEHT BpemeHH t  oOnuramum OyZeT SBIATBCS HOPMATBHO
pacripesienieHno ciydaittoi Bemuumnoi y; (D)~N(9; (1,07 (©?2).

4. Meroa pakTHIECKHX HEH

4.1 Meron ¢axTryeckux IieH TpeJHa3HadeH [yl ONpPENeJCHUsA CIPaBeITHBLIX
cToMMOCTel oONUraIuii B TOH CHTyaIiu, KOTJa B T€USHUE JHS C OLECHUBAaeMOM oburarueit
COBEPIIAIUCH OUPIKEBBIE CHIENKH, TApaMETPBI KOTOPHIX CBUIETENLCTBYIOT O TOM, UTO JaHHbIE
CIEIKH JJOCTOBEPHBI (COOTBETCTBYIOT ycnoBusM dddexTiBHOro peinka). Eciid B Tedenue st
Obutn  3aUKCHPOBAHBI TaKHe CHACIKH, TO CIpaBeIUIBas CTOMMOCTh oOiuramuu Oymer
ONpPENeNAThC CPENHEB3BELICHHON LIEHOW JOCTOBEPHBIX CIHEJIOK, YCPEIHEHHOM IO MX
o0BEMaM.

4.2 IToka3zarenb JOCTOBEPHOCTHS CHENKHU ONPEAETIETCS CIEAYIONHIM 00pa3oM:
_ 5®

()= ™)
K JVi ®

rae Vi (t) — oObem coBepieHHON cenky (KOIMIECTBO [EHHBIX Oymar), IiT.

s; (t) - ToproBeii cmpex B OdYepemM TOPrOBBIX  3asBOK, 3a(HKCHPOBAHHBIX
HEIIOCPEJCTBEHHO IIEPE] BPEMEHEM COBEPIIEHUS CAEIKH, U OIPeAeNIeTcd o GopmyIie:

(1+v, (t))
P, (DDy; (©’

i (1) = (B0 ~ PP(0)

PASK(t) m PP (t) mens! myuimero mpetokeHns ¥ CIpoca B OUEpeH TOPrOBBIX 3asBOK Ha
MOMEHT Hayasa COBEPINECHUS CEIKH,

> YeMm MeHbUIE 3HAYEHYE NAHHOTO TI0Ka3aTels, TEM BLILUE AOCTOBEPHOCTDH COOTBGTCTBy}OH_leﬁ CIOCIIKH

© HKO AO HPJI 2017 r. Bee npaBa 3alMIIEHbI.
Mertonuka ofnpeneeHust cTouMocTH pyonerbix obnuranmii HKO AO HPJT
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P, (t) — croumocTh Oymaru B CHIEIKe,
Y; (t)— moxomHocTh GyMard 1o UEHE CHEIKH,

4.3 MunuManeHbIi ypOBEHb JOCTOBEPHOCTH KOTHPOBKH Q; (t) — HeoOXOMuMBIN IIst
IPU3HAHKA €€ NOCTOBEPHOH, T.€. KOTHPOBKA IOCTOBEPHa, ecii ; (t) < Q; (b).

4.4 Q; (t) ompenmensercss MeromoM IoAGOpa HCXOAS H3 CIENYIOMErO YCIOBHS:
Q; (t) = max{8: nnst Bcex 8’ < & Buimosnnserca C(§8') >0}

rze 6 — mapamerp IpenelbHON JOCTOBEPHOCTH, KOTOPHIA MOAOMpaeTcs MCXONS HX
yenosust C(8) = 6

C(8) — mpolleHTHOE OTHOLICHHE KONMYECTBA HaOMOAEHHH K O0OLmeMy KONMYECTBY
HaOJIIOEHUH B BHIOOPKE (BEPOSITHOCTD), KOI'ZIA JUIA CACNOK ¢ BHIOpAHHOM o0ImMranued u ¢

BBIOpaHHBIM YPOBHEM JOCTOBepHOCTH O ((; (tj )S 0) 3a mpempinymue 250 TOProBBIX

" Y1 (5a) -9 (54)
CECCHH BBIOJIHAETCA CIEAYIONIES YCIOBUE: < kg
o4 (ti+1)
1
kg — xBaHTHIB CTAaHZAPTHOTO HOPMANBHOIO pACIpENETeHHUs YPOBHS —2-(6 +1) =

1 kg —21p2
——mf_me 2 dz;

Vi (tj ) - 3HAYCHHE TOPTOBOT'O CIIPAJIA [0 CHETIKH B MOMEHT BPEMEHH t; ;
¥ (tjﬂ) - IPOTHO3 TOPTOBOT'O CIP3/Ia, PACCUUTAHHBIN 110 MOJCTH KOPPEKITHH OIIHOKHY;

o; (tj+1)— IPOTHO3 BOJATUILHOCTH, PACCUUTAHHBIN TI0 MOZEITH KOPPEKIHH OIIHOKY;

4.5 CropaBe[uiuBasl JOXOJHOCTh OONHTalld Ha OCHOBE MeToAa (aKTHYCCKUX IEH
paccauTBIBaeTCA 110 GopMyie:

S Y (5 )vi ()
Z;iilvi (Ti )

Y (t) = ) (®

Nj
]

rac {T] }__1 COBOKYITHOCTE MOMCHTOB BPEMCHHU BHYTPH ODHOIO TOPIrOBOrO IHA t, xorma

HaG.THOZ[aHI/ICB JOCTOBEPHBIC CIICIIKH, T.C. (; (T] ) < Qi (T] ),
Nj .

{Yi (T] ), Vi (T] )} 1 — COBOKYITHOCTE JOXOJOHOCTCH B 00BeEMOB AOCTOBCPHBIX CACIIOK.
j=

4.6 B cnygae, xorga obmuranyg He COAEPKUT BCTPOCHHBIX OIIMOHOB CIPaBETHBASL
crommocTh P (t) Ha ocHoBe MeToaa GaKTHIECKHX IEH ONPENENIeTCs COOTHOITCHUEM:

100 CFy
R = Nomz 5 A
T (1+Y)

rae A — HakoruteHHBIH KynmorHbH noxon (HKJ) obmuraiyu, BEIpaXeHHBIH B TIPOICHTAX OT
ee HOMUHAIBHOM CTOMMOCTH,

Nom — HeroranmesHsas 9acTh HOMUHAIBHOR CTOMMOCTH O6JIPIF8.HI/II/I,

k — ropsIKOBEI HOMEp IEHEKHOTO MOTOKA,

© HKO AO HPJI 2017 r. Bee npaBa 3aniimeHs!.
MeTo¥Ka OnpeaeNieHHs] CTOMMOCTH py6neBbix obmuranuit HKO AO HPJT
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CFx - k-#f neHexHBIH MOTOK IO OONMrauuy - BKIIOYAET KyHNOHHBIC, aMOPTHU3AIMOHHBIC
IUTATeKH, MOTAUICHHC OCTATOYHOW HOMMHANBHOM cromMmoctd (mms  oOnuramuit ¢
IUTABAIOITECH CTAaBKOH KYITOHA BEIMYHHA KYIOHHBIX IJIaTEXeH MPUPABHUBAECTCS K BEIUYMHE
[IOCJIE{HETO U3BECTHOIO KYIIOHA),

tk — CPOK OO JaThl -I'0 ACHCKHOI'O IIOTOKA B IrOJax.

4.7 TouHOCTE Ril (t) oueHK® cHpaBeIMBON CTOMMOCTH ODJIMTAllMK HA OCHOBE METOA
(akTUIECKUX LeH OompeneNnseT NIUPHHY AHaNa3OHa JOIYCTHMBIX 3HAYECHUM CHpaBeTHBOM
IEHBI ¥ PACCUMTBIBAETCS CIEIYIOMNM 00pazoM:

Dy; ()
RO = 2k} Tres ©)

rae 0 - 3alanHast BEPOATHOCTH YTO JOXOJHOCTH O6JII/IFaI_[I/II/I HAOJDKHa HaXOJUTHCA BHYTPU
3aaHHOI'0 qyarna3oHa B TCYCHUC QHs:

1 —
P{IY, 0 -Yi(®)]<¥/} =0,
e € = 2kyo} — mmpHHA JUana3oHa JOXOAHOCTEH;
4.8 CHpaBeji[JII/IBa}I CTOUMOCTD O6JII/II‘aIII/II/I, OIIpCICIICHHAsY Ha OCHOBE METOoaa

(GaxTHUEeCKMX ILIEH, HCIOIB3YETCsl B KAUeCTBE MTOTOBOM ONEHKH CIIPABEIHBONH CTOMMOCTH
obnuranyy, eciii TOIHOCTh JaHHOM OIEHKH COOTBETCTBYeT TpeGyeMoMy yposHio: Ri(t) <

Rmax-

5. Metoj 3KcTpanoJsiliud HHIEKCOB

5.1 Meron sxcTpamonsuy (GOHAOBBIX HHIEKCOB U OMpEJEeNICHHs CIIPAaBeTHBOR
[eHB! 00JUrauui IPUMEHHM B TOH CHTYaIllH, KOI]a Ha aHATHM3HPYEMYIO JaTy OTCYTCTBYIOT
OMpIKEBBIE CHACITKA C ONEHHMBAEMOH obiuraiuell WM mapaMeTpbl HMEIOIIHXCS CIEIOK He
TIO3BOJIAIOT UX IPH3HATH AOCTOBEPHBIMH (COOTBETCTBYIOIIUMHU YCIOBHSIM 3(GEKTHBHOTO
pBIEKa). BMecTe ¢ TeM, ecnu B TaKOH CHTyallMi UMEETCS CTAaTHCTHKA JOCTOBEPHBIX CAENIOK
B HEKOTOPOM IIPOILIJIOM, TO CBA3aB €€ CO 3HAUYEHUSMH OOIHTallHOHHBIX MHIEKCOB, MOKHO
MOJYYATHh IPHEMIIEMEIE II0 TOYHOCTH OLEHKHM CIPaBEJIUBOM CTOMMOCTH OOIHTAaLHd Ha
aHamsupyemyro nary t. Omeska cripaBeIMBOH CTOHMOCTH OOJIMTAIlU C ONpENEICHHEM
WHTEpBajga [MOOINYCTHMBIX M3MEHEHUU II€HBI B TaKOM CJIydae CBOIMTCS K 3afade
OTIpe/ICTICHHsl IIapaMeTPOB pacHpeneeHus IPOTHO3a 1EHB], B MPEAIOJIOKEHNH YTO TaKOU

IPOTHO3 COOTBETCTBYET HOPMAJILHOMY PacIipeIEICHHIO N(}”/i ®,0; (©?).

5.2 Omnpenenenre cToUMOCTH obnmranuu Ha mary t+ 1 N(}Ali (t+1),0; (t+ 1)2)
OCYWIECTBIIAETCS PEKYPPEHTHO HA OCHOBE HHPOPMALUK O PAaCcCUMTAHHOM Ha MPEIbILYIIEM
jTafe MPOTHO3ZHOTO 3HAUCHHS N(S‘Ii (1), o; (t)z). Bo3MOXHB!I I1B€ NPUHIHATHAILHO
pa3MuHbIEe CUTYAIHH:

- B TeyeHue t + 1 TOproBoro 1HS OTCYTCTBOBAIH OUPIKEBBIE CHENKH ¢ OOJIMranueii;

- B Teyenne t + 1 ToproBoro mHsS UMEIOTCS GHUPKEBBIC CICNIKY ¢ OOIUTanuei.
5.3 Hing cnygasd, Korja B TEUEHHE aHAIU3UPYEMOTO MHS OWpKEBEBIE CHEIKH C
obnuranyedl OTCYTCTBOBAIM, CBSI3b I[IAPaMETPOB PACHpPEACICHHN IPOrHO30B 3a1aeTcs
MOJEIBIO SKCTPANIOJISIIAT HHIACKCOB /TA JUCKPETHOIO BPEMEHH

© HKO AO HPJT 2017 r. Bee npasa 3aliMIIeHbL.
MeTovKa ONpeneNeHHs CTOUMOCTH pyOneBbix obmurauuit HKO AO HPJL
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i G+ D=9 O+y(IC+D~10) +ea (5 © - - 10))
op (t+1)? =1+ a) 0 )%+ (a7)?
(10)
5.4 B ciydae, xorma B Te€ueHHE TOProBOTO [JHS COBEPINANHCH GHPIKEBBIC CACIKH ©
obnranuedl POrHo3 Ha KOHEI[ TOProOBOTO [HS OCYINECTBISETCS ¢ YIETOB uHdopmanuu 06

N;
OTHUX CHCIIKA. Ilyers §t; i COBOKYIIHOCTbE MOMECHTOB BPEMEHU BHYTPH OOHOI'O TOPIrOBOIO

AHs t+ 1, Korna DpouCXoAuId CASIKH {}7i (r)- ); S; (’[.'j ); \'A (Tj )}]N=11
rae
i (rj ) - crpes K 6a30B0OH TIOXOIHOCTH CIEIKH;

S; (r]- ) - TOPrOBBI# CrIpe/t (B TEpMUHAX JOXOTHOCTH) B MOMEHT Havalla peau3ayy
CHETKH;
v (1:]- ) - 00BeM clIenKH (B KoauuecTBe Oymar).

Ha MoMmeHT BpemeHH T, (KOHEI HIpEABIIYLIErO TOPTOBOTO MHA) YK€ H3BECTHDI
NapamMeTpel  PacpPENeNIeHUss  MPOTHO3a, KOTOPBIH  COOTBETCTBYeT  HOPMAIbHOMY

pacipene/icHuIO N(}”Ii (©),0; ()?). Torma mapamerpsi mporsosa N (371 (1:}- 1
2
0),0; (t;;1—0 Ha MOMECHT BpEMEHH T;,, 0e3 ydera MHOPOpPMAIMH O HapaMeTpax
i \G+ j+1 y p p p

CHENKH B MOMCHT BPEMEHH Tj, ¢ IO ONPEAENIETCS IO hopMyIam:

Vi (Tj+1 - O) =
5755, (1) + v - 1) 1"6151_]:;_11 ), (1=l )) (pr g2 1) +
(" -1)g <T1'+1 -1 - }:e—xfr—_j';:j*‘)') (11
. (Tj+1 B 0)2 _ ezx(rjﬂ—rj )Gi (Tj )2 + 1—e22<—ri:;—ﬁ )G;)- 12)
5.5 Hnst Toro ydects MHGOpMAlWK O IapaMeTpax CAENKA B MOMEHT BPEMEHH Tjyq B

TPOTHO3¢ Ha ITOT )K€ MOMCHT BPEMEHM HCHONb3yeTcs HpuHImMn Guiabrpa Kammana,
BeIMYAHA CTaHJIApPTHOIO OTKJIIOHEHHS OIMHOKH G (’Ej ) B KOTOPOM 3aJaeTcsi Mepoi

JOCTOBEPHOCTH CHENIKH, BBIYUCIIEMOl 110 dopmyie (7).

5.6 B nabmromaeMblii MOMEHT Tj41 crupen ¥ (r]-+1) CBA3aH C pEabHBIM, HO
HEHM3BECTHBIM 3HAYEHMEM CIIPABEUIMBOTO CIIPOA COOTHOMIECHHEM
5 (te2) = ¥ (t4n) + U ome Y~N (0,5, (5j,4)°). (13)
XapaKTepHCTHKA TOYHOCTH CHEIKH O (Tj+1) paccuuThIBaETCS 110 HOPMYIIE:
& (t41) = pa; (Tje)- (14)

© HKO AO HPJ{ 2017 r. Bee npapa 3amiMIie L.
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rae p® - mapamerp, KOTOPHIM CBS3BIBAET TOYHOCTH CHICNKH G (rj +1) Mepoit
JOCTOBEPHOCTH (; (Tj+1).

Iporuos cnpena, monydeHHBIH Ha ocHOBE (ubTpa Kammana umeer pacupenenecHue

2
N(Yi (Tj+1)'Gi (Tj+1) )

Taxum o06pa3oMm, HAa OCHOBE MOIENH KOPPEKIMH OIMMOKH MBI 3HaeM (0e3 yuera
UH(pOpMALUH 0 CHIENIKE), YTO pacrpeieneHue HOporHO3a crupena

N (9i (t]- 1 — O), o; (1?]- 1= 0)2), a ¢uiaperp Kasmvana (yuuTeBarouwii WHPOPMAIHIO O

CHGHKC) IIO3BOJISACT YTBep)K,HaTB, qTo0 HpOFHO3 UMEECT paCHpeI{eHeHHe
2

N'(Yi (1541),3i (Tj41) )~

57 I/ITOI‘OBOC paCHpe}IeHeHI/IC IIpOrHo3a Ha MOMCHT BpeMeHH Tj+1 HOJIy4acTCH oyTeM

yCpeIHEHUs [IBYX paclpelefieHHi MporHo3a cOpsia, IONYyUEHHBIX HA OCHOBE MOJECIH

2

AKCTPaLIONISALUH UHIEKCOB N (yi (Tj+1 - 0), 0j (rj+1 - 0) ) (ypaBmernus (11), (12)), u Ha
2

OCHOBE COBEpIIEHHBIX chemok ¢ yderom ¢uiustpa Kanmana N ()Nli (Tj+1),6'i (1:]-+1) )

2
(ypaBuerus (13), (14). Ycepennennoe pacnpenenenue nporsosa N (}Ali (’E]- +1),Gi (1:]- +1) )

OyZAeT UMeTh CIEeIYIOIINE apaMeTPhIL:

2 2

~ O (Tj+1”0) ~ 0 (Tj+1

é (T]H) o (Ti+1"°)2+(~’i (Tj+1)2 7 (TJH) o J+1_0)2+61 (T1+1)2 & (T]+1 )
15)

2 -2 - —2y—1
Oj (Tj+1) = (Gi (Tj+1 - O) + 0; (Tj+1) ) .
(16)

5.8 Hcxo/s w3 HOTYYEHHBIX PEKYPPEHTHBIX COOTHOMIEHAH, OTPEESIOTCS TIAPAMETPEI

pacnpeacsi€Hys IIPOTrHO3a Ha MOMCHT BPEMCEHH TNi, T.e. Ha TOCICAHAN MOMEHT BHYTPpH

t 4+ 1 ToproBoro nHs, Korja OplIa coBeplleHa OUpKeBast cielka ¢ ooyuranueil. Menonp3ys
MOJENb 3KCTPAIONSIHA HHACKCOB, ONPEACIIOTCS TapaMeTpbl HTOIMOBOIO PaclpeneIeHUs

IPOTHO3a N()”Ii (t+1),0; (t+ 1)2), HCXOAd W3 IapaMeTpOB paclpejielieHdus IIporsHosa

N (y’ (TNi)’ i (TNi)Z):

1 _ A t+1—'tN,)
. (1) = ATy, () 4y - I (1 ) (g0 +
1- A(t+1—rNi>
BrI)+I"=1NB t+1—1 ———5— ]| , (17)
2 (t+1-y,) R G
o, (t+1)?*=e Ni/ g, (T)- ) +T(0¥)2- (18)

® IIponeypa OlleHKH MapaMeTpa p ONHCAHA B IPUIOKEHUHU 5

© HKO AO HPJ] 2017 r. Bce ripaBa 3ailiHIIeHbl.
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6. MeTtox (paKkTOPHOTO Pa3JIOKEHHS LEHbI

6.1. MCTOJI (i)aKTOpHOTO Pa3IOKEHUA LICHBI IPUMEHACTCS JIId OIIPCACTICHUS CTOUMOCTH
O6HHI‘8.HHﬁ B TEX Clydasx, KOorJa METOHbl OLICHKHU CIIPaBEAIMBLIX LCH, OCHOBAHHBIC HA
CTaTUCTHKE TOPIoB COOTBCTCTBYIOHJ,’G?I 6}’M8.FI/I MM HC NPHUMCHHMBI, WIH HX TOYHOCTHL
HCYZIOBJICTBOPUTECIIbHA.

6.2. B ocHOBe JaHHOrO MeTofja JIGKMT MONM(HKANMS HM3BECTHOH Momeid’
HoOeneBckoro naypeata }O. @amsr u ero coastopa K. Openva. [lanwas wmozaems
IPCANONAraeT, 9T0 z-CIpes| i —oi o6nuranii B MOMEHT BPEMEHH t MOXKHO IIPECTABHUTH B
BU/IC B3BCHICHHOH CYyMMBI psifa (akTopoB, KOTOpBIE MM XapaKTEPU3YIOT OBLIYIO
KOHBIOHKTYPY =~ PbIHKAa OONHMTalui, WIH OTPaXaloT HEKOTOphle crenuduuecKue
XapaKTCPUCTHKE SMHcCHE. [Ipu oToM IeHOBas HMHGOPMALMS TOProB aHATH3UPYEeMOit
OyMary B SIBHOM BUJIE€ HE YUHUTHIBACTCS.

6.3. Jlns pacuera z-CIpenoB B paMkax ONEHKH Kod(duimenToB (GaxTopHOH Momenu
HCIIOJIB3YEeTCs OECKYNOHHOH KPUBOM JIOXOMHOCTH TOCYAaPCTBEHHBIX PYOIeBbIX 06IMrarmit
paccauthiBaeMas ¥ myOnukyemas IIAO  «Mockosckas —Oupxka»  uis pacuyéra,
IpEACTaBIsmomas coboi paciumpennyro Moznens Henbcona-Curens ¢ IONpaBOYHBIME
ko duIHeHTaMu’.

6.4. Jiist onenkm z-cupex OGIMrallMM HCHONB3YeTCs MOIH(UIMPOBaHHAS MOJEINH
®ampr-Openya, IpeCTaBIEHHAS B BU/E CIEAYIONMETO PErPeCCHOHHOTO COOTHOMCHUSL:

z; (8) = B1Fy (8) + BoF, (t) + B3Riskl (t) + Bt -1, < T}
+BsHHE; (O +B6IL; (D +B,1LF (1) + XX, ¢;1i € j — 1 oTpacis) + ¢
(19)

e

®j, B, b —xoappummenTs MozemH, Tpebyrommue MPeaBAPUTENBHOTO ONCHUBAHMS,

1{i € j — 7 oTpac/ib} — huxTEBHAT MepeMeHHAs, IPHHUMAOTIAA 3Hauerns 1 wm 0 B
3aBHCHMOCTH OT TOTO, HPUHA/IEKHUT WM HE IPUHAIIEKAT SMHTEHT | — O 0GNMTaIHy K j- 0¥
orpacii’;

F; (t) -nepssiit paxtop Pams-Ppenua, XapaKTEepU3YIOIU HAKJIOH KPUBOM 6a30BBIX
CTaBOK;

F, (t) - Bropoit daxrop ®ambl-Gpemda, xapakTepusyromuii CpenHuil ypOBEHb
KPEIHUTHOTO PHCKa KOPHOPATHBHLIX 00U aIIHii;

Risk? () — paxTop, XapaKTePU3YIOIUH KPETUTHBIH PUCK 1 —OH o6IHramuy;

T; - ara pasMEUIeHUs | —oi oOIHUranumy;

T — nmoporogsiit yposens s yuera addexta “on the run™;

HHI; (t) — nanexc Xephunnani-Xupimmana s CIpyKTypbI BIaIeHus obnuranuei;

ILji (t) - daxrtopsl, xapakTepu3yrole IMKBUIHOCTD i —OH obmaranuu (j = 1,2),
OCHOB@HHbIE Ha KOHLEIIIHA BMEHEHHOM TUKBHIHOCTH,

7 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).
$ hitp://moex.com/a80
Knaccudukauns smuccHit mo orpacnsM OpOM3BOAMTCS B COOTBETCTBHH C KIIaCCU(QUKATOPOM,
npencTaBieHHbIM B [punoxenuu 2.
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£ — ommbKka perpeccHoHHOf Momenu (COydaiHas BENMUYMHA C PACHpE/IETCHHEM
N(0, %)).

6.5. [lepsriit daxtop Dampl-PpeHua, XapakTEPUIYIOMUH HAKIOH KPHUBOH 0Ga30BBIX
CTaBOK, PACCUMTHIBACTCS I10 hopMyJe

Fi () = G(t,10) — G(t, 1),
rae G(t, u) — 6a30Bast JOXOJHOCTH B MOMEHT BPEMEHH t Ha CPOK U.

6.6. Bropoit  daktop Dampr-Openuya, XapaKkTepHU3YIOMIMH  CpeHUH  YPOBEHH
KPETUTHOTO PHCKA B CETMEHTE KOPIIOPATUBHBIX OOJIUTrallui, pacCUuThIBAETCS IO opmMyie

F, (t) = MICEXCBITR(t) — G(t,3),

rae G(t, u) — 6aszoBas JOXOJHOCTH B MOMEHT BpEMEHH t Ha CPOK U,

MICEXCBITR(t) — wHOexkc IOXOMHOCTH KOPIOPATHBHBIX oOmMranuii MOCKOBCKOM
bupxor.

6.7. Jlna omenky npemuu 3a KpemutHbA puck Risk; (t) mcmomp3yrorcs KpeauTHbIE
PEHTHHTOB «O0IBIION TPOUKM» MEXAYHAPOIHBIX PEHTHHIOBBIX ar€HTCTB.

Taxue pedTHHTH MOTYT IPUCBAaUBATHCS:

1. smuccuy,
2. rapaHTy (MOPYUHTENIO);
OMUTEHTY.
Iycts G} (t) — mammyummt pefitunr smuccun, G (t) — HawTydImmi peliTuHr rapasTa,
G} (t) — mammyqmuil pedTHHT SMUTEHTA.

Wroroseiit peiitunur G; (t), ucmoip3yeMblii B pacdeTe BEIMYMHBI IPEMHH 34
KPEIUTHBIN PUCK OIIpeAessieTCs U3 CIEAYIOMIUX IPUHIHIIOB:

1) Eciu uist o6muramus onpenener Gi (t), To G; (1) = G (v);
2) JIis Beex MpounX HecyGopAHHEpoBaHmbX obmuranmit G; (£) = min{G(t); G} (©}.

Onpenenenne (QYHKIMH Min OCHOBaHO HAa HCIIONB30BAHMM OLM(POBAHHEIX 3HAYECHUH
rpaganuit peiturroselx mxan (cM Ilpunoxenuwe 3). Ilpay sroM 4wem BbIIE KpeIUTHBIA
PEHTHHT, TEM MEHBIIE HOMEP COOTBETCTBYIOIIEH I'paJaliiy INKaJIbL.

C xaxnmoit rpamanveit G peMTHHTOBOM INKajgbl CBA3aHa BEpoATHOCTH Jedonrta PD. (cm.
IMpunoxenne 3). [lpu 5TOM H3BECTHO, YTO IMIKAIBI MEXKIYHAPOJHBIX PEHTHHIOBBIX arcHTCTB
YCTPOEHHBI TAKUM 00pa3oM, 4TO JIOTapu(pM BEPOATHOCTH Ae(oNTa IMHEHHO CBA3aH ¢ HOMEPOM
rpananuy peiTHHIOBOH IIKaIbL:

In(PD) = a+ bG
nmi PD = exp(a + bG),
rie a 1 b — HexoTopsle K0 GUIIEHTEL.

IIycts Gy — «TUOWYHBIMY PERTHHI POCCHHCKHX 3MUTEHTOB M3 KOPIOPATHBHOTO CEKTOpA
PBIHKA, TOT/A
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PD _ ob(G-Go)
PDg K

AU
PD = PD,eP(E~Co),

rie PD, — BeposTHOCTS NedonTa, CBONCTBEHHAA PEUTHHTY rpajaun Gqo.

Cssa3b G u In{PD)

0 5 10 15 820 25

E y = (3,5266x% - 10.955

In{PD)
&
&

10 B

-12

Kax m3BecTHO, Tpyboii olleHKoH BeposTHOCTH AedoniTa IBISeTCs Crpe 00nuranue K 6asoBoi
KPHBOM HPOLEHTHBIX CTABOK, HO BENMUYAHY CIIPE/a Il «THIHIHOTO0» POCCHHCKOTO SMUTEHTA
MBI y3Ke OIIEHHIIH — OH paBeH BropoMy haxropy ®amer-dpenya. IlosTomy PD, ¢ TounOCTBIO
710 K05 GUIHEEHTA IPOTIOPIIOHATBHOCTY 3a/aeTcs Bemmaunoi Fy (t).

Cnenosarensno, PD~F, (1)eP(G=60) = F, (t)ePGePCo,
T .x. Bemmamna e~ 2% gpnsercs KoHCTaHTOH, TO PD~F, (t)ePC.

Hcxo/mst U3 3THX COOGPaXKEHMH | C yYEeTOM TOTO, YTO IIPEMHS 3a KPEAUTHEIH PUCK BXOIMT B
(axTopHyIO MOZEIb ¢ TOYHOCTBIO 0 Kod(uiueHTa IPOIOPIHOHANIBHOCTH, & BEPOSTHOCTH

nedorrra [0 Toramenus oOnuranuy npuMepHo papaa Du; PD, mpemmio 3a KpeIUTHBIH PHUCK
IpeiaraeTcst ONPENeNuTh Mo popMyIie:

RiskP(t) = F, ()Dy; ePC,
rae Du; - gropanus o6uraiyu.

BximoueHue B IBHOM BHUJE cIipela B pacyeT IPEMHUH 34 PUCK HNO3BOJIHAT YYCCTh BIMAHUC (1)33}31
3KOHOMHYCCKOTO MUKIJIAa Ha JAHHYIO BEJIAHYHUHY.

OxeHKa BENAUUHB! KO3hdHUIMERTa b IPON3BOINTCS B PaAMKaX OIEHKH 00IIeH COBOKYITHOCTH
[1apaMeTpoB PErPECCHOBHON MOJIENH Ha OCHOBE anroputma Jleserbepra — Mapksap/ra.

6.8. 151 pIEKa OGJHMraImii CBOMCTBEHEH TaK HaspBaeMblid addekT “on the run”, xorxa
OBJUTady ¢ OTHOCHTENHHO HEGONBIIMM CPOKOM IIOCHE PasMeINeHHs TOPryloTcs Golee
AKTHUBHO, YTO BJIMSET HA MX JOXOJHOCTH.
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st yuera sroro sddexra B PakTOpHYIO MOZens Obuta JobaBneHa (HUKTHBHAS
HepeMeHHas 1{t—ri < T}, puHAMaiomas 3Havenusd 1 wian O B 3aBUCHMOCTH OT TOTO,
MEHBIE Win Oospiie T qHEH MpoIuio ¢ MOMeHTa pa3sMelleHus 00U aliiy.

Pexomennosannoe 3HaUEHKE TOPOTOBO# BenmuuHbl T - 120 TOoproBeIx mHEH.

6.9. Ouenka mnpeMur 3a JIMKBHIHOCT OOJMralMii  CONpPSKEHA C  JBYMS
INPUHIUITMATBHBIMA TPYAHOCTAMH. Bo-IepBBIX, BTOPHYHBIN PBIHOK OOmMranuil sBisercs
IPEUMYINECTBCHHO BHEOUPIKEBBIM, MO3TOMY BEChMa CIOXKHO COOpaTh CTATHCTHKY IO
cIie/IKaM, KoTopas OBl XapakTepu30Baa aKTHBHOCTH TOPTOB OTIENbHBLIME OyMmaramu. Bo-
BTOPBIX, J@Xe ecid OBl 5TO yHanock CHENATh, 5TO He MOMOINO OBl CYIIECTBEHHO
IPOIBUHYTHCS B PEIICHUH 329K OICHKU IIPEMHH 33 JUKBHIHOCTb B CHIIY CTPYKTYPHBIX
ocobernoCTel pEHKa py6ieBoro noira'’. B cBisy ¢ 5TaM B paMKax JaHHOM MeTOonuKH i
OLICHKY IIPEMHH 33 JIMKBHIHOCTD (DaKTOPHOH MOJIENH MCIIOIb3YeTC KOHIEIINS BMEHEHHON
muxBuaEocTr' . OleHKa BMEHEHHOM IIPOM3BOIUTCS HA OCHOBE MH(OPMAIHKU O CTPYKTYpe
BJIQJICHUS] TECTOBBIX OMHCCHH, pacCUNTaHHOM MCXOIS W3 AaKTYyalbHBIX OCTATKOB HA

nenosutapusix caetax OA HPJI.

OHpe,I[CJICHI/IC JIMKBHIHOCTH HHCTPYMEHTA IPOU3BOJUTCS B TPH 3Tana:

1. Omnpenensrorcs pasMepsl HONEH TECTOBBIX B3MHCCHH, BBIKYIUICHHBIX OTHETBHBIMU
HHBECTOPAMH.

2. Jins KaX[oro Takoro WHBECTOpA OLPEAENSeTcs CPEeAHME YPOBEHDb JIHKBHIHOCTH €r0
moprdenst  (KaK  ycpeHEHHME TIOKasaTeleHd JMKBUIHOCTH TeCTOBEIX —OyMar,
HOJyYEHHBIX Ha IIEPBOM 3Tare METOIHKH)

3. PaccumThiBaeTcs  mokaszaresb JIMKBHUOHOCTH HpOH3BOJII:HOﬁ O6JII/IF&HPII’I Kaxk
CPpEAHEB3BECIICHHAA CyMMa noKasareael TUKBHIHOCTH IIOpT(i)GJI@fI HHBCCTOPOB.

Taxum 00pasoM, oleHKa TUKBHAHOCTH OyMmard IPOM3BOIMICS HAa OCHOBE OIEHOK
IIPeANOYTCHUH JIMKBMJHOCTH IIOKymareneid 5toil  Oymarum. OCHOBHOE IOCTOMHCTBO
HCIOJIB30BAaHUSA JTAaHHOTO IIOAXOJa ONEHKM JIMKBHIHOCTH 3aKJIFOYAeTCd B TOM, 9TO OH
T03BOJIACT CTAHAPTHBIM 00pPa30M MONYYHUTh YCTONIMBEIE OIEHKH JIMKBHAHOCTH (QaKTHYSCKH
Beex obpamarommuxcs Ha OTC peiHKE UeHHBIX GyMar BHE 3aBHCHMOCTH OT HAIMYMS WM
OTCYTCTBUS LEHOBOH HHGOPMAIINH 00 HCTOPHH MX TOPLOB.

6.10.  ®opMaTbHO ONMCAHHAS BBILE IPOLEAYPA OCYIIECTBIAETCS CIICAYIOMIIM obpazoM.
ITycTe Ha peIHKE IPUCYTCTBYeT K HHBECTOPOB 1 HAM HEOOXOIMMO OLCHUTH JUKBHIHOCTE N
obmuranmi.

OboznaumM wepes s;; — 00beM (B [ACHEXKHOM BBIpOXEHHH) i-off ofmuramuu,
HaxOIAINUNCS BO BIAJCHUH Y j -I'O HHBECTOPA.
Oupeznenum 100 BIaACHUS i-01 OONHTaIME | -BIM HHBECTOPOM 110 GOpMYJIe:

"% CyluecTBEHHAS TONA BBINYIEHHBIX POCCHICKAMU SMUTEHTAMU OBXUrAIHH pasMelleHa «B OHH PYKH», IIpU
3TOM BNAJIENbLbl TAKMX OMHUCCHI (DaKTHYECKH He COBEpIUAIOT ¢ HUMH CHCJIOK Ha BTODHYHOM PHIHKE, T.€. TOPTOBBIC
000pOTHI /LA TakuX OyMar OTCYTCTBYIOT. BMecTe ¢ TeM 3TOT (akT He OTMEHAET BO3MOHOCTH TOTO, UTO CPEAH TAKHX
Oymar MHOTO JTMKBUIHBIX OONHMIaLyl, KOTOPHIE MOXKHO B JTIOGOH MOMEHT IIPOAATh ¢ MHHUMAIbHBIM H¥CKOHTOM K HX
CIIpaBelNINBOH LIEHE.

""" 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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Wij = —xf'”"—
Zn=1Sin
Taxxke OIpPEdeNdM JOJ0 TOpTdEns -Or0 WHBECTOPA, HHBECTHPOBAHHYIO B i-y1o
o0prauro o popmyiie:
Vij = —NE'L‘
Yn=1Snj
TakuM 06pa3oM CTPYKTYypy BiIameHHs oOmuranuii Oyaer OIHChIBaTH MATPULA

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

a CTPYKTypy noptdeneli ”HBeCTOpPoB OyIET ONMUCHIBATL MATPHLA

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

DIeMEHTHI STUX IBYX MATPUIl JOJDKHB! 00J1aaTh IBYMs O4EBHIHBIMHA CBOHCTBAMA!

Y<,wy=1 , msmoGoro i;

Zf‘zlvi]- =1 , must m000ro j.

OmnpenenuM Temeph CPEJHEB3BEIICHHYIO CIPYKTYypY MOpTQesell HHBECTOPOB,
HHBECTHPYIOIIMX B 1i-yIO OOJMraluio, IJA€ YCPEIHEHHe NPOU3BOIUTCS OTHOCHTEIBHO
CTPYKTYpHI BIafeHus i-o# obiurauun. [{aHHas yCpeIHEHHas CTPYKTypa Oyner 3aqaBaThCs
BEJIMUMHAMHU:

W = Yh=1 WimVjm

HeTpyaHO HpOBEPUTH, YTO TaK IOJIyYeHHBIE KOIQQHUIMEHTHI CTPYKTYpHl 00JafatoT
HEOOXOMUMBIM CBOMCTBOM:

K =
Zj:l u; =1

O6o3raugnm uepe3 U = (uij)i=1,_.,N MaTpUIly YCPEAHEHHBIX CTPYKTYD.
j=1,,N

Bamermm, uto Marpria U Beraucisercs no Gopmye:
U = WVT, rre VT -rparcniorupopannas marpuna V.

6.11. EctecTBeHHBIM HOKa3aTeleM JIMKBHIHOCTH O6JII/II‘aIII/II/I SABIIICTCA  CTCIICHD
,Z[I/IBepCI/I(i)I/IHHpOBaHHOCTI/I CTPYKTYpPBI €€ BIaACHHA. Yem OolbIEEe UYHCIO HHBECTOPOB
BIagceT 6}’Ma1“0171, TeM GOoJIbIIEC OCHOBAHKHE CUKTATh €€ JTHKBUAIHOMN.

Crenens muBepcu(GUKALMY CTPYKTYPBI BIAJEHMS 7 -OH oOnuranuu MOMKHO OLCHHTH C
TIOMOIIBIO HHeKca > Xephurnans-Xupmmana, KOTOPBIA OIpenensercs no popmyse:

HHIl = ]K=1 Wijz.

3aMeTHM, UTO €CIM OBJIHraIys pacipeseeHa paBHBIMI JONAMH MeXay M mHBecTOpamu, TO
uHAekc Xephunnana-XupliimMasa AT Takod oOnuMranuy mpuMeT 3HaYCHHEe PaBHOE 1 / M- Ecin

e OOJIHraLys cocpeoToUeHa B pyKax ofHoro uaBectopa, To HHI = 1. Taxum obpasom, yem
Menbme 3HaueHre HHI, TeM BBIIIe THKBHIHOCTH OOIMIAIMH.

Ha ocuoge unnexca HHI onpenenym eme ouH MHAEKC KOHIIGHTPALUK HHI]SS 1o gopmyIe:

HHI® = 1{HHL; > 8}, Te 0 < § < 1.

12 . 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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1985.

Kak BHIHO M3 oOIpenaeeHus HHI;S OH MPHHHMMAET Bcero nasa 3HadeHus | wmm 0, B
3aBHCHMOCTH OT TOT'O, BBIIIE UM HIXKE noporosoro yposHs O mumexe HHI;. C yuerom Toro,
YTO JAHHBIH MHIEKC MBI XOTHM HCIONB30BaTh B KAa4E€CTBE XaAPAKTCPUCTHUKU THKBMIHOCTH
obnuraruii, ero 3Ha4YeHUS CIEIyeT UHTePIPETUPOBATh, KaK TO, SBISETCS MM HE SBIISETCS

o 1
aHanu3upyeMmas Oymara HEIMKBHAHOH. B peasbHBIX pacueTax Ipeiaraercs MoJI0XHTb § = "

o 1
HOpOFOBBII/I YPOBCHL I ONPCACTICHUA «HCIHKBHIHOCTH)? B BHIC Z OBLI BBIGpaH TIOCJIC

00CYXJIEHUs] ¢ BKCIIEPTaMH PHIHKA, KOTOPBIE COTJIACHIMCH C TEM, YTO Oymara MOXeT ObITh
JTHKBHIHOM, €CIIM C HEH COBEPHIAIOT ONIEpAIlUU XOTsI ObI 3 YyUaCTHHKA PhIHKA.

Ompenenum s Kaxaod -oi Oymaru nBa HHIECKCA BMEHEHHOU JTHKBHIHOCTH, OTPAKAIOMIHNX
IIPEANIOYTEHHS 10 IMKBUIHOCTH HHBECTOPOB B COOTBETCTBYIOMIYIO OyMary.

ILi =¥<,uy HHL
1§ =YK uy HHI.

[epsbii muaexc ILT moxaseBaeT cpemmuil ypoBeHb 3HaueHms wunpekca HHI B
noprdene «TAITHYHOTOY» MHBECTOPA B 1 Y0 00U alnIo.

Bropoit mnaekc IL? mokassIBaeT cpefHUil ypOBEHP 3HAYCHHS WHJEKCA HHI® B moproene
«TATIHYHOTOY» HHBECTOPA B 1-yI0 obimranuto. IIpn 3ToM ero Takixe MOXKHO WHTEPIPETHPOBATE

1
KaKk JOJIO0 3aBEAOMO HEJMKBHAHLIX Oymar (co 3mauemmem HHI > =) B moprdese
1= 4

(THIIHYHOTO» WHBECTOPA B I-YIO O6J'II/IF8.L[I/IIO.

Hupexc muxsuaaoct HHI; mpusBan ydecth mpu ompeiesieHuy CHOpPaBENIMBOM CTOMMOCTH
oOJNUranyy ABIAETCS M OHA aKTHBHO TOPIYeMOM WIIM OTHOCHTCS K KAaT€TOPHUM OOJIHTaImii,
PasMeInSHHEIX «B oHH pyxu». Uumexcsl makeumnocty [L u IL? mpenmasmauens: st Toro,
9TOOBI YUECTh B MOZEIH JIUKBUIHOCTD OyMar, pa3sMeléHHbIX «B OJHH PYKH».

6.12.  Ounenxa xoaQduummentos @, Py, b B perpeccuonsHom ypasaenun (5)
IPOM3BOAUTCA HAa OCHOBe airoputma JlepemGepra-Mapksapara'’, KOTOpbIA sBIETCA
0000ImenreM METOAA HAMMEHBIIMX KBAaIpaTOB M IPHMEHSIETCS B TOM Clydae, KOTJa
OObsAcHAEMAs IIEpEMEHHAs B PErPECCHOHHOM YPaBHEHMM HENMHEHHO 3aBHCHT OT
K03GGHUIMEnTOB MOJIENH (B HalIeM ciIydae oT kosddunuenta b). OuennBanne mapaMeTpos
MOZeJIM TIPOM3BOAUTCA HAa OCHOBE CTATHCTHKM HAOMIONEHWH TOPIYEMBIX Ha OHUpXKe Zz-
cripesios’® OBIHraIEi ¢ HCIONB30BAHAEM pOGACTHBIX METOMOB OIEHMBAHHS . IIpH 3TOM
HabJIoNEeHNs BXOJAT B pacdeT KO3 (PUIHEHTOB PErpecCH ¢ BECOBEIMH KOd((GUIHEHTAMH
wy:

(L)i = Dui (t) )
rje Dy; (t) — mropanms i -oit oGnuranuy.

B Cum. Twin ®., Mioppeit V., Paiir M. IMpaxTirdeckas onTumuzamms = Practical optimization. — M.: Mup,

1 B uensx ouenku PETPECCHOHHBIX KOB(I)(i)I/IIIHeHTOB HCTIOJIB3YIOTCS CPENHEB3BECIICHHLIC LIEHDB] 3a A€Hb
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6.13. Tlocime TOro xak Mbl HPOW3BENM OICHKY cOpefa oOJUranud Ha OCHOBE

cooTHOIeHHAS (19) MBI MOXEM ONPENENUTH CHPABEIMBYIO CTOUMOCTD P?(t) obimramuy B
COOTBETCTBHHM C METOLOM (PAKTOPHOIO Pa3I0oKEHUs IIEHB! 110 hopMyJIe:

P2(r) = 100 CFy -4
K (1 + Gt t) + 2 (t))

rne A — HakomneHuwli kynouubii moxon (HKJI) obmurammm, BhIpaXeHHBIA B
IIPOIICHTaX OT €€ HOMHHAIBHONW CTOMMOCTH,

Nom — HemoramesHas 4acTh HOMHHAIBHOM CTOMMOCTH 0OJIUralyy,

k — TOpsAAKOBBIH HOMEP ACHEXKHOTO ITOTOKA,

CF, - k-1 neHexxHpIil TOTOK 110 0OIUTalUy - BKIIIOYAET Ky[IOHHbIC, AMOPTH3AHOHHEIC
[IATEXY, TOTAlIEHUe OCTATOYHON HOMWHAIBHON CTOMMOCTH (JUI OOJHMIalMi ¢ [UIaBarouiei
CTAaBKOH KyHOHA BEIWYMHA KYMOHHBIX IUIATEXEeH NPUPABHHBACTCS BEIHYUHE TOCIEIHErO
HU3BECTHOTO KYIIOHA),

G(;) — xpuBas 0a30BBIX JOXOJHOCTEMH,

t — CPOK 10 JaTsl k -ro JEHEXHOro MOTOKA B rOjax.

6.14.  Pacuer z-cupenoB oOnuramyii B paMKaX JaHHOH MeTONuKH OCYIIeCTBISICTCS
CIIEIYIOIUM 00pa3zoM:

6.14.1. B ciydae ecnu JOKYMEHTAMH, ONPEACIIOMIME YCIOBHS BBITYCKA U OOpamieHus
obnranuii, He IPeLyCMOTPEHO HATM4Ke ONIHOHOB (IOCPOUHBIX Hmoramenui / opepr), TO
z-crpes obnuranyd (Z ) pacCUHTHIBAETCA KaK Z-CHpelt TOXOMHOCTH K IOralleHHIO!

zZ=2z,

6.142. B ciyuae ecim IOKYMEHTaMH, OUPEHEISMIOIMME YCIOBHA BBITyCKAa ¥ OOpalieHus
ob6muranui, IpexycMOTPEHO HATYKE Pput OIIMOHOB, TO Z-CIIPe] JOXOAHOCTH OOIUraiyn K
6a30B0i KPUBO# JIOXOIHOCTH PACCUUTHIBAETCS KaK:
z=2z,

M
rae z, — Z-Cupel JOXOXHOCTH Obimramuy J0 Gnmkaiiero ommmona X 6a3oBoit KpHBOH

nOXOMHOCTH. [lomoOHBI MOAXOH OOBICHAETCA TEM, YTO B HAacTOAIIee BpeMs JUIA BCEX
TaKMUX OOJIHMralMi KYIIOHKI ITOCIe AaThl 0QepThHl HE OIPENETICHEL.

6.14.3. B chy4ae ecnM JOKYMEHTAMH, OIPEACIAIONIME YCIOBHS BBITYCKA U OOpalieHus
o6 IHTaIyi, IpeLycMOTPEHO Hammyne call OIHOHOB, TO Z-CIPER JOXOJHOCTH OOIHMIaliy K
0a30BOi KPHUBOM JIOXOTHOCTH PAaCCUUTHIBAECTCS KaK:

z=2z, =min(z, ,mlin(z )

M

z - .
rge “k — z-crpesn JoxomHocTH obnuranuu k k-My cpoky call onrmona K 6a30BOM KpHBOH
noxogHoCTH. Takum o6pazom, BeIOHpaeTcs Ta odepTa, IPH KOTOPOH MCIIONHEHHE ONIIOHA
HanboJee BEPOATHO.

6.14.4. B ciydae ecim JOKYMEHTaM¥, OLPEEIIAIOMIME YCIOBHSA BEITyCKa U OOpaleHUs
oOnMranyi, NpeaycMOTpeHO Hamuuue put M call OmMUMOHOB, TO Z-CIpPelN NOXOJHOCTH
o0IHranuy K 0a30B0i KPUBOU JOXOIHOCTH PACCUMTHIBACTCS KakK:

© HKO AO HPJI 2017 r. Bece npasa 3aliMIIeHbI.
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z=min(z.,z,)
I7ie z. PACCUMTHIBAETCA TOJBKO IO call onmuuoHaM, HPEIECTBYIONIMM OImKaiiemMy
IyT-OIIIMOHY.

6.15. ToYHOCTH OIEHKH CIIPABEATMBOU CTOMMOCTH OOJMIAINM HA OCHOBE (PAKTOPHOTO
Pa3I0XKEHUS IIEHBI ONPeAeIIseTCs COOTHOILEHUEM:

R} (t) = 2kgo

1
rae Kg- KBaHTHIIb CTaHAAPTHOTO HOPMANBHOTO PACTIPE/EIICHHA YPOBHA - 8+ 1), Te.

1 _ 1 ke —252
E(G-’r—l)—\/—z—ﬁf_we 2“ dz

7. 3akJdIo4HTeJbHbIE IOJIOKEHU A

7.1. Hacrosmas Meronuxa yreepxnaercs llpencenarenem Ilpasnenus HKO AO HPJI mpu
COINTacOBaHUH DKCepTHHIM COBETOM.

7.2. MOHMTOPHHI W3MEHEHH! TEKYINero COCTOSHHMS DHIHKA M JKCIEPTHYIO OICHKY
HEOOXOMMMBIX IIapaMETPOB, WCIIONB3YeMBIX B MeETO[MKe, OCYIIECTBISET OKCIEPTHBIH
Cogert, B cocTaB KOTOpoit BxoauT Mertoaudeckas padodas Ipynia.

7.3. HeoOxomuMble M3MeHEHHMs B MeTOoAMKy BHOCHT Metoawdeckas pabodas Tpymma Io
feHaM ¢ mocnexyiommm yreepxaenneM IIpencenatenem Ilpasnenms HKO AO HPJ[ npu
cormacoBanuy DKcnepTHbM CoBETOM.

© HKO AO HPJi, 2017 r. Bee npaBa 3a10ULICHBI.
MeTonuka onpesieleHus CTOUMOCTH pyoinessix obmuramuit HKO AO HPJL
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Hpuaoxenune 1

Mapamerpsl, ycranaBiuBaeMble pemenneM Merogndeckoi paboyeit
rpynnsl

0 - foBepUTEe/IbHAS BEPOSTHOCTD, ONpe/iesfollad HHTepBaJibl JONYCTUMbIX 3HAYEHHH
crpaBejJIMBbIX LeH nosaraeTcs paBHbIM O = 0,95 (eciu uHOE He YCTAHOBJIEHO
MeTO/0JIOTUYeCKON pabouell rpyinoi);

K iy~ MMHMMAJIbHOE KOJIHYECTBO CAEJNOK C 0GJMralyen B TedeHune npe/biAymux 250
TOPrOBBIX JHEeH He06X0JUMbIX AT BO3MOKHOCTH NIpUMeHeHHst 1-ro U 2-r0 MeTo/l0B
noJjiaraeTcs paBHbIM 50 (ec/u MHOe He YCTAHOBJEHO METO/O0JIOTHYECKOH paboueit
rpynmnon);

Rpax- MaKCMMaJibHasl TOTPEIIHOCTD, C KOTOPOH MOXKeT ONpeAessThCsl CpaBeAnBas
CTOUMOCTb oO6auraumu, momaercss paBubiM  0.01 (ecim HHOe He YCTaHOBJIEHO
METO/0JIOTHYECKOH pabodell IpynInon);

© HKO AO HPJ1 2017 r. Bee nipasa 3allIAIICHbI.
MeToauKa onpeaeeHus cronmocty pyoessix obnmuranuit HKO AO HP(
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Iipnaoxenue 3

ConocrapjieHue mKaJ pEﬁTI/IHFOBle Ar¢eHTCTB H BEPOATHOCTH ue(bo.rn“a

O

FITCH, S&P Moody's PD

. AAA . Ama . D1IB05 :
Aal ” S,65E-05 9, 78194
Aa3 ' ’ 0 000157 - -8,76096

e 0, ; -8,2504

'0 003353 "
'o 009307‘"
0, 029392
- 0,046601 .
0071716

‘o 776426

) 0,966176” 20,03441
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Ipunexenne 4

Ounenka 6a30B0ii KpuBoii JoxoxHOoCcTH MoJean CMuTa-YH/JIcoHa

TepMI/IHbI H ONIPCACIICHUS:

Basza pacuera — CIHCOK I'OCYJApCTBEHHBIX OONUranui, HaHHBIE O XOIE TOProB IO KOTOPBIM
UCTIOJIB3YIOTCS Ik pacuéra G-KpuBOH.

BCCKyHOHHaX JOXOOHOCTh — HOXOHHOCTH K IIOI'allICHUIO JACKOHTHOH o0 au

Kpusas OGeckynonuoit noxogHoct# (KbJ[) — 3aBHCHMOCTE OGECKYIOHHOH OOXOTHOCTH OT
CpoOKa JMCKOHTHOW OONMWTalyy UL OJHOPOJHBIX [OJIIOBBIX 0043aTENbCTB; (QYHKIHMA,
3a/1aromas CPOYHYIO CTPYKTYPY IIPOILEHTHBIX CTaBOK

MoMeEHT BpeMEHM — YHCIIO, PABHOE KONMYECTBY NHEH, IPOLICHINHX OT BBIOPaHHOH TOYKH
Havajia 0TCUeTa, BRIPAXKEHHOE B THIX.

CpouHast CTPYKTypa HpOIEHTHBIX CTaBOK

Texyiuit MOMEHT BpeMEHH, U3MEPSETCs B TOHaX

S
MowmenT B 6yayiem, Ha KOTOPBIH IPOM3BOAXTCS IIPOTHO3, H3MEpsAeTCs B roax

t=s
ITpouenTHast cTaBKa (OeCKyIIOHHAs TOXOHOCTh, JEHCTBYIONIAsA B MOMEHT S HA MOMEHT t)

r5()

Koaddumuent AucKOHTHPOBAHASL

Ds() =[1+ rs(t)]t_s
HempepsiBHas POLEHTHAS CTABKA

log[D,
ya(t) = Es0]

®dopeap/Has cTaBka (MCHOBEHHAA )

d
f(O) = G [ys (O - (£ —9)]

[Ipenensuas popBapmHas cTaBKa, paBHas JOJITOCPOYHOMY IIPOTHO3Y HOMHUHANBHOM CTaBKU 15
16

w=1log[(1+(3.0+4.4)%] =7.14%
[TpuBenenubIil KO3QOUIHMEHT AUCKOHTHPOBAHMS

ds(t) = e*™IDy(1)

13 KoHcepBaTUBHBI JOATOCPOYHBIH IPOrHO3
MDP(http://economy.gov.ru/minec/activity/sections/macro/prognoz/doc20131108 5) oxxunaemoit uHbauuy Ha 2030
ron coctasiseT 2.0%, ymepeHHo-onTuMuc T HbIH 2.2%, neresoit 3.0%. LIb P® ycranosu neneso yposeHb
urdspu Ha 2017 B 4.0% ¥ IWIAHAPYET U JAJIbIIE €70 YASPIKUBATD.

' ITporros LB peansHolt cTaBKu MpoLeHTa http://www.cbr.ru/analytics/wps/wps_13.pdf

© HKO AO HPJ1 2017 r. Bce npaBa 3allMIICHbL.
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Oynkuus sapa Z

[Tapamerp CKOPOCTH CXOTUMOCTH

a=0.05
Oynaxnus saapa

Z(u,v) = amin(u,v) — 0. 5(e‘°‘|“‘Vl — e—a(u+v))
Marpuiisl ¥ BEKTOPEI

Besne nanee MaTpuithl ¥ BEKTOPH! BRIACISIOTCS KUPHBIM IIPHPTOM

411 12 .. A 4

drq doo doy, dr
A= : . : a=1.

Adm1 4mz - Amn Am

Omneparys TpaHCIOHHPOBAHUS OIIpelleNeHa ISl MATPHUIl U BEKTOPOB

a11 4d219 ... Apmt
diz d22 B
Af = . . . . a* = [31 daz .. am]
d1n dp2 we @mnp
Orepaliny CIIOKEHHUs MATPHIBI MJIH BEKTOPA CO CKAIAPHOH IepeMEeHHOH ABIIIOTCS
HOJIEMECHTHLIMHU
dgq +b diz +b .. d1n +b dq +b
a,1+b a,+b .. a,;+b a+b
A+b= 21: 22: ) Zn: a+b: 2:
api+b ap+b ... a,,+b a,+b
Omnepaunst CIIOXKeHs MATPHUIEL K BEKTOPA POU3BOIATCH <<IOBEKTOPHO>>
d11 + Cq1 dq2 + Cq a1p + Cq
a1 + ¢y az; +¢ e Apptc
Atc=]|2%] 2 ¥ € - Amt G
dm1 + Cm aAmz T+ Cm - @gp + Cm

OnepauHH YMHOXCHHA MaTpyIbl Ha MaTPUIly, BEKTOP UK CKaldp OUPEACICHBl KAHOHHYCCKH.

Cxanspubie ONepalMy, IPOU3BOJUMBIC IIO3JIEMEHTHO HaJ KOMIIOHEHTAMH MATPHIBI MM
BEKTOpa, 0003HAYAIOTCA KBAJPaTHBIMA CKOOKaMHU

exp(as) et
expla) = | P | = | €
exp(any) e’m

CKBJIHpHI:Ie omepanuu OT JABYX [IEPEMCHHBIX, IIPOHA3BOJMMBIC IIOJJICMEHTHO HaJ
KOMIIOHCHTAMHU ABYX BCKTOPOB, 0603HaYaI0TCA KBaApaTHBIMHA CcKOOKaMu

F(a;,b;) F(agpbz) ... F(agby)
F[a, b] — F(aZ:lbl) F(az:; bZ) F(aZ; bn)
F(am: bl) F(am: bZ) F(amf bn)
Onepam/m TIOJIyUCHHUA KBaZIpaTHOﬁ MaTpHHbl C JHaroOHaJIbHBIMH 3JIEMCHTaMu OT BEKTOpa a

obosHavyaeTcs

© HKO AO HPJI 2017 r. Bece npaBa 3a1lMILEHbI.
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a, 0 .. 0
diaga)= | 2 = 0
0 0 .. a,
Iopanok GpopmupoBanus 6a3sl pacyeTos
B Ga3sbl pacueToB 3aBENOMO HE BKIIOYAIOTCS BBIIYCKH, COZEpXAllde He (HKCHPOBAHHBI
pasMep WM Jary BhILIaThL. Takum o6pazom, Uis Kaxaoit 6ymarn u3 Gashl pacueToB JOJDKHEI

OBITH H3BECTHBI Pa3MePhI BCEX KYNIOHHEIX BBIIIAT (B TOM YHCIIE aMOPTU3AIH 1 TIOralIeHuUil),
a TaKXKe JaThl 3aIJIaHUPOBAHHBIX BEIILIAT.

B 0asze pacderoB mo/OKHBI OBITH HCIIONB30BAHBI BBUIYCKH, MU KOTOPBIX dacTOTa
OIIHOBPEMCHHO HaOIIOIAEMbBIX KOTHPOBOK CO CTOPOHBI 3asSBOK HA IPOAAXY M CO CTOPOHBI
3a4BOK Ha MOKYIKy He MeHblre 80%. B momenu HCIONB3YIOTCS HaHHBIE COOTBETCTBYIOIIHX
MydmuX LeH. Eciu ofHa W3 HeH He YCTAaHOBNIEGHA, TO Il€HA Ha OyMary CYHTaeTcs
HeHabmonaeMoi. M3 6aspl pacueToB MCKIFOYAIOTCS BBITYCKH CO CPOKOM [0 HOTAllleHHs MEHEE
30 nueit.

HenapaMeTqueCKaﬂ MOICIIb

Henapamerpuieckas MOZeNh MOMYCKAaeT [BE BO3MOXHBIX IIOCTABKH, DE3YTBTATOM KOTOPBIX
ABJIAETCS ONHUChIBaeMast HopMa KpHBOiL.

(DYHKHI/IOHaJILHaH II0CTaHOBKa

B ocHoBe hyHKUMOHAEHON TTOCTAHOBKH JICKAT /(Ba GA30BBIX HPEAIOIOKEHHS OTHOCUTENLHO
CBOMCTB (BHAA, GOPMBI) QYHKIIMY THCKOHTHPOBAHHUA.

1. KpuBas nomxkua o0anaTh ONpeIeIeHHON CTENEHbIO MNIATKOCTH.

2. [lunamuka KpuBOH HODKHA OBITH MOCTATOYHO TNIAMKOM, TO ecTh TeKyIas KpuBast
moipkHa ObITh OnM3ka (B HEKOTOPOM CMBICNE) K IMPOTHO3Y, MONYdEeHHOMY Ha
HIPEABLAYIIEM IHAre pacYeTOB.

Oba TpeboBaHus K KPHUBOH MOTYT OBITH (POPMANM30BAHBI B BHAE 3a/a4d MUHAMH3ALHMH B
CPEIHEM B3BEIICHHOW CYMMBI KBaJpaToB BTOPOH M IIEpBOM NPOM3BOMHBIX OT HEBA3KH
IIPOTHO3a U TEKYIIEro 3HaYeHUs QYHKIIMU THCKOHTHPOBAHUS.

Homumo npenmonoxenus o Gpopme GYHKIHH IUCKOHTHPOBAHUS HCIIOIB3YETCS JOMYLICHAE O
TOM, YTO HabIIO/IacMBble 3HAYCHHUS [IEH ONpeneleHbl HETOUHO.

Habmonaemble nensr He 00s3aHBI B TOYHOCTH COBNAATH C IIEHAMH TEOPETHUECKUMH,
PacCUMTAHHBIMU 110 (QYHKIUM JUCKOHTUPOBAaHMS. JlaHHOE INIpEeIIONOKEHHE MOMKET OBITH
opmann3oBano B BHJAE 33JaUM MEHHMH3ALMA B3BEUIEHHOTO KBAJpaTa HEBSI3KM LEH ©
HCIIONB30BAaHUEM MEPBI TOUHOCTH.

Ha xaxoM mare pacdera pelmaercs 3ajada MHOTOKPHTEPHANBHOM (IBYXKPUTEpPHAIBHOIM)
ONTHMHM3AIIHH.

1. IlepBriii KpUTEPHH COCTOMT B IIAAKOCTH ¥ CXOMMMOCTH KPHBOIL.

2. Bropo# KpuTepuii cOCTOMT B 61IM30CTH HAOIIOIAEMBIX 1IEH U TEOPETHYECKHX TICH.

© HKO AO HPJI 2017 r. Bce rpaBa 3allAiLE Hbi.
MeTtonvika onpeneneHyst CTONMOCTH py6iesbix obnuranuit HKO AO HPJI
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Jlins pelnenus 3a1add NMPHMEHsIETCS MeTol MHOkuTened Jlarpamxa. B Takol mocranoske
3aja4a JOIYCKaeT aHaIMTHYecKoe pelneHne, (OopMaabHOH 3alUChI0 KOTOPOIO SBISETCS
KpHBasl ONIICHIBAEMOH HeIapaMeTPHIECKON MOIETIH.

BepOHTHOCTHaﬂ IIOCTaHOBKA

B 0CHOBE BEPOSTHOCTHOM MOCTAHOBKA JIEXKUT HPEIION0XKEHHE O CIYyJaHHOCTH NOBEAECHHUS
dopBapaHOH CTAaBKH.

doppapauas CTaBKa NOpPEACTABIIETCs B BHIAE JIBYMEPHOIO CTAaIMOHApHOTo I'ayccoBCKOro
CIYy4alHOTO IIOJISL.

1. Tlepsas mepemenHas MO OIpefesseT MOMEHT BPEMEHH, B KOTOPBIA [IPOX3BOMUTCH
IIPOTHO3.

2. DBropas mepemenHas ompeneiseT TOT MOMEHT BPEMEHH, Ha KOTOPHIM IIPOU3BOIAMTCS
TIPOTHO3.

Ilpn QuKCHpOBAHHOW NEPBOM IIEPEMEHHOM (YUTO €CThb B HEKOTOPHIH 3aJaHHBII MOMEHT
BpeMeHn) (opBapAHas cTaBKa sBIIETCH I ayCCOBCKAM IIPOIIECCOM.

OTHOCHTENBEHO 3TOro 1'ayCCOBCKOIO Iporecca JeNaeTcs IPEAIIONOKEHUE O TOM, YTO OH
gpiusercs  npomeccom Opmmireiina-YnenOeka, TakuM o00pa3oM, NOIUMHAETCA MOJICIH
Baiicnyeka.

[Tpu GukcrpoBaHHONW BTOPOH MEPEMEHHON AENACTCS MPEANOJIOKEHHE O TOM, YTO Ipouece,
HOIy4YEHHLIA B JAHHOM CEYEHUH, SBICTCS OPOYHOBCKHMM ABrokeHMeM. HabmoneHHnble meHs!
CoZIEpPIKAT CIIyUaitHyto omuoKy, SBITIONIYIOC] HECMEIIEHHBIM OETIbIM IIIyMOM.

B kaxaplii MOMEHT BPEMCHH TNPOTHO3MpyeMas (opsapiHasd KpHBas IONYMHAETCS MOIEIH
Baiicuuexa, a AWMHAMHKA IIPOrHO3a BO BPEMEHH SBISETCS OPOYHOBCKUM JIBMIKECHHEM.
HabmogaeMble IEeHBI COEPKAT CIYIARHYIO HECMEILECHHYIO OIIHOKY.

Ha oOcHOBaHMM [aHHBIX OPENNOJNOKEHHH, a TakXke JAOMycKas pasjoxeHue QYHKIAH
JIMCKOHTHpoBaHust B psx TeHnopa p0 JHMHEHHOrO 4YNEHa, CTPOMTCS BEPOSTHOCTHASL
NOCTaHOBKA, K KOTOPO# B sBHOM Bue npuMeruM Gunbtp Kamvana.

O6paboTka TaHHBIX:

Jlins pacyeTa CpOYHOU CTPYKTYPHI IIPOIICHTHBIX CTABOK UCIOJIB3yETCs HH(OopManus o 3as1BKax,
HOJAHHBIX B PexriMe OCHOBHBIX TOPTORB C BBITYCKAMH, BKIIIOYEHHBIMHU B 0a3y pacyera.

MomenToM (uKcalyy 3asgBOK S, SBISLETCS HAYano CIEHYIOMEro (aCTPOHOMMYECKOIrO) daca
BHYTPY TOPTOBOT'O JIHS.

Llensr oGnurammii ONpeseIsoTess mocne 00paboTKH TMOCHEeIHEH CHIEeNKH, COBEpIIEHHOH 0
MOMEHTa QUKCAIMHU.

B MOMEHT S,, pUKCHPYIOTCS aKTHBHBIC 3asBKH IO KaXKIOMY M3 BBIIYCKOB, BXOJAIMX B 0a3y
pacueta. Eciim mo HEKOTOPOMY BBHIIYCKY I MMEIOTCS 384BKHM Ha IOKYIKY, TO OIPEACTISeTC
nena mokynky bid;, kak HanOompIIuii IEHOBOH YPOBEHD 3aBOK Ha IIOKYIIKY.

Ananorndygo QUKCHpyeTCs IieHa NpoAaxu askj, Kak HaMMEHBUIMH LEHOBOU YPOBEHBH 3asBOK
Ha IPOIAXKY.

© HKO AO HPJI 2017 r. Bee npasa 3amMINeHbI.
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HeHa IpoJaXKH H IiCHA ITOKYNKHU BBIPAXAIOTCA B NPOHCHTAX OT HENOTAICHHON dYacTH
HOMUHAILHONH CTOMMOCTH OOJIMTallK U YUYHUTBIBAIOT HaKOILJICHHBIA KYHOHHBIfI JOXOX.

B MoMenTt ¢uKcamuy S, BBIIYCK CYUTAacTCS HEHAOMIOaeMbIM, €CJIM OJHAa H3 [IBYX LEH
OTCYTCTBYET.

HHH HaOJIIOaeMbIX BBIIIYCKOB pacHeT cpem{eﬁ HECHEBI IIPOU3BOJUTCS € UCIIOJIL30BAHUEM IICHBI
IIpOJaKH ¥ HCHBI TIOKYIIKHA

p; = 0.5(ask; + bid;)
Jnsg mpempULylIero TOProBOTO JiHS OIpPEIENIeTCs IHEBHOH IlapamMeTp MeEpbl TOYHOCTH
BHIIYCKA, KaK MEJHaHHOe 3HAUCHME CIpPEAa B Ppe3ylbTare M3MEPEHHH NPEeNbIAYyIIero
TOPrOBOTrO JHS:

mi(preVdaY) = 0. S(median(aski(preVdaY) - bidi(prev day)))
Ha ocHOBaHMH TOJNYYEHHOH B IPEIBIYHIMA MOMEHT (uKcaluy HEH S,_; MePbl TOYHOCTH
BBITyCKa 8; [UIg BBITyCKa 1| HOBast Mepa TOYHOCTH BBIIYCKa OIPENEISIETCS ¢ UCIONB30BAHUEM
3KCIIOHEHIMaNbHOro Guibrpa ¢ mapamerpom 6 = 0.95

8,=0-8+(1—06) mP
OnpenenHeTca Mepa TOYHOCTH Ha6HIOIIaCMOI7I IICHBI

q; = max(§;, 0.5(ask; — bid;))
Matprasoe IpeICTaBIEHHUE JaHHbIX !

Ha momenT dukcarmu 3asBoK

e  3BECTHO KOMMUECTBO K BEIIYCKOB, I KOTOPHIX HaOMOAaloTCs 1ieHsl. Bee octansnsie
BBHIITYCKH B IPOUEAYpE IlepecdeTa He y4acTBYIOT.

e Jlna xaxnmolt oOnuranwm ompenenieHa IeHa pi,i=1..k VYmoopsmoueHHBIE UCHBI
oGnuranuii 06pasyioT BEKTOp LieH P pasMepHocTH K X 1.

e  Jlng KakIo# oONHrandy onpeseneHa Mepa TodHocTH q;, 1 = 1...k. Yrmopsnouennsie B
COOTBETCTBHH C IeHaMH oOMramnuil 2JIEeMEeHTHI q; 00pa3yloT BEKTOP MEPHL TOYHOCTH (
pasmepHocTH K X 1.

e CyMMapHOE KOJIMYECTBO YHHUKAIBHBIX (6€3 HNOBTOpEHHH) HaT OyIylHX BBHILIAT IO
BCEM OONUrarysM paBHO M.

e  OObenMHEHWEM BCEX JlaT BBILIAT IO BceM obimranusM obosmagaercs uj,j = 1..m.
Taxum obpaszom, aasg moboro j = 1...m CymECTBYeT KaK MHHUMYM OJHH BBINYCK C
BEIIIATOM B MOMEHT Uj. YTOpSNOYEHHBIE [aThl BBILIAT 00pasyloT BEKTOp U
pazMepHOCTE M X 1.

e  Marpuna Bemnar C = [cjj] pasMepHOCTH M X K 3a/1a€TCsI OIEMEHTHO

a. Ecmm s BpITycka i Ha faty U He CYIIECTBYET BBIUIATHL, TO Cjj = 0;

© HKO AO HP/T 2017 r. Bce mpasa 3aILANICHEL.
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b. Ecnum mis Beimycka 1 Ha jmaty Uj CYyIIECTBYET BBIIIATA, Cjj PABHO BEJUYHMHE
JIAHHOM BBIILIATHI IO OOJIMTAIIUY, BRIPAKEHHOHN B IPOIIEHTAX OT HENOraleHHoMl
YaCTH HOMHHAILHOM CTOMMOCTH OOJIMTaliu.

Ha momeHT Qukcanuu 1eH S,, BHSIIHAMH BXOJHBIMHA IIePEMEHHBIMH sIBIIsIOTCS U, C, Py, 4.
BHyTpeHEUME BXOJIHBIME TEPEMEHHBIMH SBJISTFOTCS

e  BEKTOP JaT IIpOruosa t,

®  TPEIIeCTBYIOMUY MOMEHT (PUKCAIINHN IIEH Sp_1,

e BekTop dy,_q IPUBEACHHON (HYHKIIMH TUCKOHTHPOBAHHKS B TOUKaAX t,

e  KOBapraluoHHajg Marpuua R, _; IpuBeneHHON (QYHKIUN IUCKOHTHPOBAHKS B TOUKAX t.
Wuuimanuzanys BHYTPEHHUX BXOIHBIX TEPEMEHHBIX

e Pacuer QyHKIMH JUCKOHTHUPOBAHUS MPOU3BOAUTCS mUcKpeTHO. Jliist peanmsanuu
¢unprpa KamMana HeoOXOMMMO OIpPENENUT BPEMEHHYIO CETKY t— BEKTOp Iar B
OynymeM, UIE KOTOpOro OyAeT NPOHM3BOAMTECH pacyeT 3HAYCHHUM KPHUBOM.
PasmeprocTs BekTOpa paBHa | X 1. [Ing monyueHHs JOCTATOYHO TOUHOTO PE3YIIbTAaTa
XKeJaTeNbHO, YTOOBl B BEKTOP BXOJWIH BCE JaThl BHILIAT [0 OOJMramusaM w3 0a3bl
pacuera (u C t). Taxke xenareIpHO UMETh KaK MUHHMYM OFH JIOCTATOYHO OOJIBITON
(6onee 50 ner) aeMEHT CEeTKH t Ul 0OeCIeYeHrs TOYHOH WHTEPIOJSIIUN KPUBOH B
cllydae IOSIBJICHHUS BBIYCKOB C JaTFHUMHY JJaTaM¥ BBIILIAT.

e HayanpHpli BEKTOp HPHBEACHHBIX KO3Q(OUIMEHTOB  IUCKOHTHPOBaHUS  dg
pasmepHocTH | X 1 3amonHsIeTCS eAMHUTIAME.

e  HawanpHas MaTpuia KoBapuauu Ry pasmeproctu | X | 3anonasercs HyIssMH.

e Ilapamerp S, oOIpeleNsdeTcs MUHUMAIBHBIM (Sp < S{) IpPH YCIOBHM, YTO
paccydMTaHHblE MOJENBHBIE (TEOPETHUECKHE) 3HA4YCHMS II€H Ha IepBOM Iare
OTJIMYAJIUCh OT HaONIONaeMBIX [eH He Oonee, YeM Ha BEIHYMHY HOJIOBMHBI bid-ask
cripea’”: Ip: — €Dy [u]| < qq

IocTosHHBIME BXOJHBIME [TapaMETPaMU SABISIOTCS &, w W HapameTp criaxupanus 4 = 1000
Pezynpraramu paboThl IpoLeAyphI IIepecueTa KpUBOU JUCKOHTHPOBAHUS SBIISIOTCS:
e  BEKTOp HOBBIX 3HAUCHWH d,, IpHBEACHHON QYHKIIMH THCKOHTHPOBAHUA B TOUKaX t,

e  HOBas KOBapUAaIlMOHHAs Marpuia R, TpHBeneHHOW (QYHKIMH TUCKOHTUPOBAHHS B
TOYKAX t.

Pacuer Hemapamerpudeckoil moxenu

[IpuBenenHas MaTpuiia BEIILIAT Ha ATy S, onpenensercs o Gopmyiie

'7 Monens IpeImonaraeT, uto IPOM3BOMNTCS NPEIBAPUTEIIbHBIN pacteT Ha HCTOPHYeCKHX NAHHBIX IS 60JIee
TOYHOH paboThl B OymymeM. [TosroMy npu Hamuuuy ry0oKoH HCTOPHH JOIyCKaeTCs NPOU3BONBHBIN BbIOOP TAHHOTO
rapameTpa IpH yCJoBUK S — 60 < 55 < 5y — 1
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Qn = daig(exp[~w(u —s,)]) - C.
Kopapuanmonnas marpriia omubox umeet Bux N, = 4 - diag(q)

Kosapranuonsas GyHKIUS Iara THHAMAKY HMEET B
(Sn - Sn—1)
M,(ty, tp) = Yz Z(ty — sy, t; —sp)
CorniacHO ~ HeNapaMeTPHYecKOd MONeNH, YPAaBHEHHMS IMara JWHAMHUKH M H3MEpEHHSA

NPUBEICHHOM citydaiinod Gynknmu quckontrpoBanus dp(t) B MOMEHT S, Ha MPOU3BOILHYIO
JaTy t UMeroT BUJL

{dn(t) =1+ dn—l(t) - dn—l(sn) + v, (D)
Pn = Q:xdn[u] + e,
¢ Ha"anbHEM ycroBueM do(t) = 1. Cityyaifbie nepeMeHHbIe IMEIOT PACHPENETICHHE

vn(t) ~ M0, M, (L 1)
e, ~ N(O, Nn)
Mot pacyera mara nuHamMuKd (QuiasTpa Kanmmana HCIONB3yeTcs MHTEPHONALMS CPEIHETO
IIPUBEICHHON QYHKINH AUCKORTHPOBaHHUSA dy_1 (f) B e¢ KOBapHALMOHHON MaTpurbsl Ry, (t, 1)
Ha cekre t 1m0 MX JUCKpeTHOH ammpokcuMmamuu d,_; ¥ R,_; COOTBETCTBEHHO.
PaccunTrIBatoTCs Cleyomue 3HadeHus:

dn—l(sn)’ Rn—l(sn: Sn)» Rn—l [t' Sn]: Rn—l [Sn: t]-
ar JUHaAMUKH COCTOUT B BBIUUCIICHHUH IIPpOTHO3a BCKTOpa KOB(i)(I)I/IIII/IeHTOB
AUCKOHTHPOBAHUA dn—O 1 MaTpHXIbl KOBApHaALUU Rn—O o Q)OpMyHaM

dyo =1+dpq— dp_1(sq)

Rn—O = Rn—l - Rn—l [t, sn] - Rn—l[sn» t] + Rn—l(sn’ Sn) + Mn [t' t]
ABanoru4Ho JUIA pacyera stana uaMepenus ¢puisrpa Kanvana ucnons3yercs HHTEPIIOJIAUNS
IPOTHO3a CPEeIHEro NPpUBEACHHON QYHKIMM nucKOHTHpoBaHuS dpy_o(t) H ee KoBapHAIHOHHOMN
Mmarpuibl Rp_o(t,t) Ha cexre t mo WX amCKpeTHOH anmpoxcumarmi dp_o ¥ Ry_g
COOTBETCTBEHHO. PacCUNTHIBAIOTCS CISAYIOIIME 3HAYCHHS

dy_o[u], Ry_o[u, u], Ryo[t,u], Ry_o[u, t].
OTal M3MePEeHUs COCTOMT B BBIYMCICHHHM BEKTOpa Kod(hQHUIMEHTOB IHUCKOHTHpOBaHuS d, M
MaTpMIel KOBapuauu R, o popmymam

dn = dn—O + Rn-—O[t: u] Qn[Q;Rn—O [ll, u]Qn + Nn]—l(pn - Q;dn—-O[uD

Ry =Ry-0+ Ryo[t u]Qu[QsR,o[u, u]Q, + Nn]_lQ;Rn—O[u: t]
Hocne ¢ukcaimm neH B MOMEHT S, JUIL IOMYYCHHS 3HAYCHUH NOXONHOCTH HA JATY T
Ipou3BouTcs muTepnonsiuus Gysaxumm dn(T) mo e€ auckperHoil ammpoxcuMarmm d,
3aTaHHOH B To4YKaxX t. OTKy/1a 3HaYeHHE GYHKIUY TUCKOHTHPOBAHUS Ha MOMEHTHI T PABHO

D, (1) = e”*™d, (1)
3Hayenue GeCKYHOBHOM 0XOMHOCTH, IEHCTBYIOMIEH B MOMEHT S, HA MOMEHT T PaBHO

In(T) = e~ (d, (1) ™" — 1,

'® Jlanubie GOPMYIIB! HOCAT TEOPETHUECKHUH XapakTep, B pacyeTax He IPUMEHAIOTC
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IIpunoxenne 5

Ilopsinok oueHKH napamerpa p

Jlia Toro, 4roObl OpPraHW30BaTH IPOLEAYPY OIEHKHM Iapamerpa p 3aMeTHM
crenyromui Gaxr. Ecnv B HEKOTOpHIA MOMEHT BpeMeHH t MbI HaONromaeM KOTHPOBKY

obsmmranuy ¥; (t), To OHa BOWZET B pacdeT CIpaBEeIIMBOH CTOMMOCTH (CIIPEZa) COITIACHO
bopmyne (*) ¢ Becom
o; (t-0)? _ 1 _ 1 . 1
(t-0)2+3; (2 & (2
o; (t=0)2+5; (1) ) ( q ® 4 ©®

2
NPLELE
oy (t-0)2 pci (t—o)) 1+exp 21n(p)+21n(ci (t—o))

IIpy 3TOM BCIOMHHM, YTO JUIS K&KIOW KOTHPOBKH y HAac €CTh KPUTEpHH Uit
IPOBEPKH €€ JIOCTOBEPHOCTH (COOTBETCTBHUS YCIOBHAM 3()QEKTHBHOrO PHIHKA) Ha OCHOBE
cpaBHenus Bemuunb! ¢; (t) ¢ moporossM 3uaveruem Q; (t).

Ecim KoTHpOBKa SBIISETCS JOCTOBEPHOH, TO €CTECTBEHHO OXKHIIATh, YTO OHa JOJDKHA
BXOIWUTH B pacieT CIpPaBeIHBOH CTOMMOCTH C BecoM Onu3kuM K 1, u 0 B IpOTHBHOM

cinydae, 1.€.
1

~ 1{q; (0 <Q; O}

1+exp 21n(p)+21n(—ﬂi——(—g—)
o (t—0)

IMonayyeHHOE COOTHOINCHUE SBIAETCS BapHaHTOM JIOTHCTHYECKON perpeccuu
1

- 1+exp(a+bX) >

trea=2n(p).b=2,Y =1{a, (9 <Q ®},X = In(-LL)

o; (t-0)

OueHuB mapaMeTpbl JIOTHCTHYECKOH PErpeccHd IO BHIOOpPKE HAOJIONEHHBIX
a
KOTHPOBOK OOJIUTAaIMH TIOJydaeM, 94To p = ez

ITocye Toro, Kak MbI onpesienun pacnpeaenerne (§; (1),0; ()?) nporrosa cupena
Ha aHAIU3HPYEMYIO ATy t, MbI MOXEM ONPEJeNUTh CIPABEAIUBYIO CTOMMOCTD OOIUTAIlAK
CIIEIYIOIIAM 00pa3oM.

B ciyuae, xorma obnuraus He COJICPXKUT BCTPOCHHBIX OIMHOHOB, CIIPABEIIHBA
cromvmocts  PZ(t) Ha OCHOBe MeTOJa OKCTPAIONAMH HMHJEKCA  OINpPENelseTCs
COOTHOIITEHUEM:

100 CF
P(t) = 2k £

o
<1+G(t,1)ui (t))+?i (t))

rae A — HaxomneHHBIH KynmoHHBIH noxox (HKJI) oGmmrauum, BeIpaXeHHBIA B
MPOLIEHTaX OT €€ HOMUHAILHON CTOUMOCTH,

Nom — HenorariesHas 9acTb HOMHHAIBHON CTOMMOCTH OOJIUTalluy,

K — HOpsiAKOBBIN HOMEP IEHEXKHOIO IIOTOKA,
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CFy - k- pmeHexHbli mHOTOK 1O OONMTalyM - BKIOYACT KYNOHHEBIE,
aMOPTH3alMOHHBIE IUIATECXKHM, IIOTAICHHE OCTATOYHOH HOMHHAJIBHOM CTOMMOCTH (IyIs
oOmuranmuil ¢ IUIaBaroIIed  CTaBKOM  KyNOHA  BeNWYMHA KYINOHHBIX  IUIATEXeH
IIPUPABHUBACTCS BEJIMYMHE TOCIIETHErO U3BECTHOTO KYIIOHA),

Du; (t) — mropanust oGmuranum,

G(; ) — xpuBas 6a30BBIX TOXOJHOCTEH,

tx — CPOK 10 [aTHI -T0 IEHEKHOT0 TOTOKA B rOAax.

TouyHOCTE OLIEHKM CIPABEIUIMBOM CTOMMOCTH OOJIMraluy IO aHaJOTHH ¢ OIEHKOMH
TOYHOCTH B MOJIEJIH (PaKTHUECKUX IIEH ONPE/IENACTCS COOTHOIIICHHEM

R2(t) = 2keo; (¢ L B
1(© o ()1+G(wui ®)+9; ©

Vmenno nanHas BenmurHA (OpMaNIM3yeT IIOHATHE AaKTHBHOCTH TOpProB. Eciu
RZ(t) < Rmax, TO TOUYHOCTH OINEHKH CIHpPABEJUIEBOI CTOMMOCTH HA OCHOBE TOPTOBOM
uHGOPMAIUN NpUeMIeMas, 9YTO 03HAYaeT, YTO aKTUBHOCTH TOPTOB JIOCTATOYHAS.

Hcxons w3 Toro, uro LleHoBoil menTp nnaHupyeTr HyOJIHMKOBATH CIPaBEIUBHIE
CTOMMOCTH OONHMramuii He dalle dYeM OJWH pa3 B ACHb, TO HMHTEPBAJ BO3MOXKHOIO
M3MEHEHHUS 1leH JIOJDKEH BKIIH0YATh B ce0sl BO3MOXKHBIE BHYTPHIHEBHBIE (QIIYKTYaIlHH 1ICHBI
MEXIy MOMEHTaMU IyOnuKanuu Janasix [{eHoBoro meHTpa.

Hcxons u3 31ux cooOpakeHUH, TOYHOCTh METOAA SKCTPANIOJISIIHE HHIEKCOB JIOJDKHA
OBITH OrpaHNUYCHA BHYTPUIHEBHON BONATHIIBHOCTBIO O

Du; ()
RZ(t) = 2kgmax{o; (t); o 1
1{0) 0 { i (O 1}1+G(t,Dui (t))+37i ®
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S

Hpunoxenne 6

IIxana coorBeTCTBHSA KOJTOCPOYHBIX peﬁTI/IHFOB er,HHTOCHOCOGHOCTH

, . [lixana
Moody's S&P Fitch HPJI
Aaa AAA AAA
Aal AA+ AA+ .
Aa2 AA AA
Aa3 AA- AA-

Al A+ A+
A2 A A 2
A3 A- A-
Baal BBB+ BBB+ 3
Baa2 BBB BBB
Baa3 BBB- BBB- 4
Bal BB+ BB+ 5
Ba2 BB BB 6
Ba3 BB- BB- 7
B1 B+ B+ 8
B2 B B 9
B3 B- B- 10
Caal CCC+
Caa?2 CCC
Caa3s CCC- CCC 11
Ca CcC
C

C DDD

5 D 7 12

JlanHag mKana cocTaBleHa Ha OCHOBe pekoMeHaanuii Munduua Poccuu B COOTBETCTBHH C
IIPOTOKOJIOM  3acefaHust DxcreprHoro CoBeTa MO JeSTeNIbHOCTH PEeUTHHTOBBIX areHICTB OT 25
HOs10pst 2011 ropa.

© HKO AO HPJ/T 2017 r. Bee mpaga 3ai#iieHsl.
Meropauka onpeeNenus CTOUMOCTH pyonesbix obonmuranuit HKO AO HP/J

34



