KaK usmepserca BoNaTUAbHOCTb Ll,eH?

Bo/1aTUABHOCTb ABAAETCA MEPOI M3MEHUYMBOCTM LIEH 33 OTPE30K BpemeHu oT t-1 go t. Ecam B aTom
WHTepBasie HabnAAlOTCA 3HauyuTeNbHble KosiebaHMA UeH (He3aBUCMMO OT TOro, B CTOPOHY
MOBbILWEHMA UM B CTOPOHY MOHUXKEHMA), TO UMEET MECTO BbICOKas BOMATU/IbHOCTb, CO34at0Las
NpPeAnocCbIIKA ANSA NOAYyYeHUA BbICOKOW NpubbIan (Rt). Takmm o0bpasom, sKCTpemMasibHble 3HaYeHus
[OXOZIHOCTU 0B6YCNOBAEHbI SKCTPEMA/IbHON M3MEHUMBOCTLIO LieH (BONATUNBHOCTLIO), U HAa06OPOT.
CnepoBaTenbHO, NPW OTCYTCTBUM KosiebaHui (BONaTUIbBHOCTU) LEeH B onpegeneHHbln nepuog, (Pt —
Pi1 = 0), npubbinb ByaeT Takke Hynesol (R: = 0). Mpu 3TOM B Nnepuoapl yCTOMYMBOrO pocTa Mam
nageHun LeH MoXKeT HabloaaTbCA KaK HM3Kas, Tak U BbICOKas BOIAaTU/IbHOCTb.

[Ba BUAa BONATUNLHOCTH
* Wctopuueckana sonatunbHoctb (Historical Volatility)

PacyeT McTopMyeckon BONATUNBLHOCTU OCHOBbIBAeTCA Ha HabnoaeHMAX 3a LeHamu B MpoLble
nepuogbl. OHa OTparkaeT KonebaHMA LEeH U COOTHOLLIEHME CNPOoca U NPeaoKeHns B npeablayume
BPEMEHHbIE MPOMEXKYTKU. Yem Bbllle WCTOpPUYECKass BONATUNALHOCTb, TEM aKTMBHee 6bina
NPeXHAA AMHaMMUKA LEH U TEM, TEOPETUUYECKK, BoNbLIe MOMKET BbITb aMNANTYAa UX KosiebaHuit B
6yaywem. [llpu 3TOM MCTOpPUYECKAs BONATU/AbHOCTbL HE NO3BOAAET npeayrafgatb HU
HaMNpPaB/IEHHOCTb, HU TPEHA, TaKuX KosiebaHuii.

NcTopuyeckas BONATUABHOCTb MOXKET M3MEPATbCA Pas/IMYHbIMM METO4amMM WM 33 pPas/inyHble
NPOMENKYTKM BpeMeHU (MecAl, KBapTa/, roa), Ho 06blYHO B KauecTBe nepunoaa bepetca AeHb UK
Hepensa. Kak npaBunio, exxegHeBHOE M3MepeHWe BONATU/IbHOCTU ABASETCA NPeanoyvTUTENIbHbIM,
MOCKOJIbKY OHO obecneuynBaeT B 5 pa3 60/blue UCXOAHbIX AAHHbIX, YeM exxeHegenbHoe. OAHaKo
npv nccnefoBaHUM BOATUIbHOCTM 33 A/IMTE/bHbIN Nepuos BPeMeHU Ha ABYX Pa3/INUHbIX PbIHKaX
HeAeNbHasA BONMATUABHOCTb MOMKET OKasaTbCA 60/siee penieBaHTHbIM MOKasaTesieM, MOCKO/IbKY B
3TOM C/ly4ae YMEHbLUAeTCA BAMAHNE HA ee NoACYET pasHUUbl B 0OULMAIbHBIX NPAa3gHUYHbIX SHAX
M Yacax TOProsbIX CECCUN.

CywiecTByeT MHOIO pPas/IMyHbIX METOAO0B WM3MEPEHMA MCTOPUYECKON BONATUALHOCTU, HO AAA
BbI6OPOK 60NbLIOrO pasmepa Yalle BCero UCNO/b3YeTCA CTaHAAPTHbIM NOoKasaTelb BONAaTUAbHOCTH
LeH 3aKkpbiTvA (close-to-close volatility).

=  BonatuabHOCTb LieH 3aKpbiTua (Close-to-Close Volatility)
CamblM MPOCTbIM METOAOM M3MEPEHUA MCTOPUYECKON BONATUNLHOCTU ABAAETCA CTaHAAPTHbIN
MOKasaTte/ib BOMIATU/IbHOCTM LieH 3aKpbITUA. BoMaTUABHOCTL NPUHUMAETCA PaBHOW CTaHZAPTHOMY

OTK/IOHEHUIO, YMHOXEHHOMY Ha KopeHb 13 N/(N-1) gna yyeTa Toro ¢pakTta, 4To Mbl UMEEM LEN0 C
BbIBOpPKOW (ONpeaensem cTaHAAPTHOE OTKNOHEHWE BbIBOPKK).

N
Standard devofx =5, = E Z{Xi ~x)
i=1



Aso =Jo% =JEGE2) < E (JF ) = E(s) by Jensens’s inequality
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Volatility=0, = 5., x
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Volatility close-to-close=e,, =

npv NoAapasymeBaeMom Hy/1eBOM Apudre.

MoapasymeBaeman BonatuabHocTb (Implicit future volatility)

[aHHbIN MOKasaTeNb OTPaXaeT PbIHOYHbIE OXWAAHWA OTHOCUTE/IbHO BOMATUABHOCTM LEH B
6yayLem NcXoaa U3 TeKyLLen CTOMMOCTHM OMLMOHOB.

OAaHUM U3 cnocoboB UCMO/Ib30BaHUA NoAPa3yMEBAEMOM BONATUALHOCTU ABNSETCA CPaBHEHUe ee
C UCTOPUYECKOWN BONATUIbHOCTBbIO. OHO MOMKET NOC/AYKUTb MpeaocTeperKeHnem ansa Tpenaepa o
TOM, YTO TO MM MHOE cOobbiTMe B COCTOAHUM CYLLECTBEHHO MOBAMUATb Ha LEHYy aKTuBa. Takum
cobbiTuem MoXKeT 6bITb HOBOCTb, CnocobHas cnpoBoUMPOBaTb POCT MOApPaA3yMEBAEMON
BOJIATU/IbHOCTU OTHOCUTENIbHO UCTOPUYECKOM 3a nocnegHune 30 gHei.

Mogenn onuuoHHOro UeHoobpas3oBaHMA, TakMe Kak mogesnb bnska-lloynsa, mcnonwsykorcea
Tpengepamm 1 TOproebiMu nnatbopmamm AN pacyeTa nNoAapasymeBaemMon BONATUAbHOCTM Npu
334aHHOM YPOBHE MpPOYMX LLEHOBbIX (AKTOPOB, TaKMX Kak 6a3ucHas ueHa, CcTpalik-ueHa, AaTta
NUCTEYEHMA CPOKA OMUMOHA W MPOLEHTHble CTaBKM. Mogenb bBnaka-Loynsa w wabnoHbI
3/1IEKTPOHHbIX TabML, A4 aHaM3a nogpasymeBaemoit BONaTUAbHOCTU A0CTYMHbI OHNAMH.

Kakue meTtoabl CyLLeCTBYIOT ANA OL,€HKU BONATUNIbHOCTU LieH?
=  KoaddpuumeHT Bapmaumu

KoadodumumeHT Bapuaumm (CV) aBnsetca nokasatenem gucnepcum AaHHbIX/UEH BOKPYr cpegHero
3HAYeHMA M MOMKEeT WMCNOoNb30BaTbCA A1A aHAAM3a W CPABHEHUA BOMATUABLHOCTM PA3/IMYHbIX
aKTWBOB.

KoadduumeHT BapmaLmMmn BbIpaXKkaeTca B NPOLEHTAX W BCErAa UMEET MOMOXKUTEIbHOE 3HauYeHue.
OH paccumnTbiBaeTcA NyTem AeNeHUs CTaHAAPTHOTO OTKAOHEHMS Bbl6OpKM M3 N 3HaueHui LeH B
NPOLWAbIX Nepuosax Ha abcosloTHOE 3HaYeHne UX cpegHel BefMumHbl. OAHUM M3 NMPEenMyLLECTB
3TOro nokasaTtens ABAAETCA TO, YTO OH He 3aBWUCUT OT eAMHUL, M3MepeHua. ITo obneryaer
CpaBHeHMe BOATU/IbHOCTM BHYTPEHHMX LEeH B pasHblX CTpaHax. B KauyecTBe a/ibTepHATMBHOIO
NOKasaTeNsi SKOHOMMUCTbI YacTO MCMO/b3YIOT CTaHOAPTHOE OTKNOHEHWe norapndma M3MeHeHWi
LEH, KOTOPOE TaKKe He 3aBUCUT OT eAUHUL, U3MEPEHUS U B MeHblUel CTeMneHW NOLBEPIKEHO
BO3JEMCTBMIO CU/IbHbIX TPEHA,0B BO BPEMEHMU.
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rae K03¢¢MLI,MEHT Bapnaunn paBeH OTHOWEHWUKD CTAaHAAPTHONO OTK/IOHEHUA 7 K cpegHemy

3HayeHuto H . OH oTpaxkaeT cTeneHb M3MEHYMBOCTM MO OTHOLWIEHUIO K cpegHemy 3HAyYeHuto
BbIOOPKU.

Heobxoammo paccmaTpuBaTb KaK WM3MEHYMBOCTb CaMOro TpeHAa, TaK M M3MEH4YMBOCTb
OTK/JIOHEHWI OT TpeHAaa. MNpun aHaAn3e ABUMKEHUA LLEH BAXKHO NPUMEHATb METOAbI AEKOMMO3ULMMU
ONA BblYNEHEHUSA W3MEHUYMBOCTM TpeHaa (obycnoBneHHOW [O0NrocpoyYHbiMM  daKTopamm),
N3MEHYMBOCTN OTKNOHEHUI OT TpeHAa (YaCTUYHO CBA3AHHOM C LUMKAOM OEe/I0BOM aKTUBHOCTU) U
KPaTKOCPOYHOM M3MEHUYMBOCTM, NEXKALLEN B OCHOBE KaK TPEHAOB, TaK M LIMKIOB (MOKET BK/IOYaTb
3KCTpemMasbHble coObITMA, TakMe Kak peskue B3neTbl M nageHuda). LleHoBol TpeHg wau
obycnoBuBLIEe e€ro M3MeHeHWe BaJIIOTHOTO Kypca MOXKET YCNOXHWUTb pacrno3HaBaHWe CEe30HHbIX
TeHAeHUMN. C 3TOM LLeIblo MCMONb3YHOTCA Pa3/IMiHble MEeTOAbl OUYUCTKU OT TPeHAa.

LeHoBble paabl O0BbIMHO AEMOHCTPUPYIOT TpeHabl. [oaTomy AnAa M3mepeHus BONATUIbHOCTU
TpebyeTca 04YMCTUTb PAS, OT TPEHAA A1A UCKAIOYEHMA CBA3AHHbIX C HUM BO3aencTBMn. OUMCTKa OT
TpeHAa No3BoaAeT 36aBUTbCA OT KOMMNOHEHTbI, CNTOCOBHOM NPUBECTU K UCKAXKEHUAM.

K YNCny metToaoB O4YUCTKU OT TPeHAa OTHOCATCA:

* JInHeWHbIN TpeHA

TpaANUMOHHBIA MOAXOA, 3aKNYaeTcA B OLUEHKe BOMATU/IbHOCTU LEH Ha OCHOBe cpeaHero
OTK/IOHEHUA OT /NMHENHOro TpeHAa. B AeNcTBUTENbHOCTM, ANA BPEMEHHbIX PAAOB BCex
MaKpPO3KOHOMMYECKUX MNoKaszatenein (obbemos 3KcrnopTa, BBI, NPOUEHTHbIX CTaBOK W T.n.)
XapaKTepHa HU3Kasn yacrtoTa HabnogeHun,  uTo onpasApiBaeT  UCMNOJb30BaHUe
OETePMUHUPOBAHHOrO TpeHaa. B ynpouweHHoOm (NMHelMHOM) BMAE 3TOT NOAXOA MOMKET 6biTb
npeacTaBneH cneaytowen Gopmynom:

Ye=a+ft+e,

roe ¥: - napameTp, BONATUIbHOCTb KOTOPOrO U3MEPAETCS, O - KOHCTaHTa, t — IMHENHbIN TpeHa, £t
- caydarHas owubKa C MaTemMaTMYECKMM OXKuMAaHWeM, PpaBHbIM Hyalo. B 3Ttom ciyvae

pedepeHTHOe 3HauyeHue aBnseTcs TpeHaom B (dakropom mogenu).
Wi =a+p:

OTknoHeHus oT TpeHga (B:) B NpuHUMNE He OKasbiBAlOT MOCTOAHHOTO 3dpdeKTa Ha Mr.
Mpegnonaraercs, 4To KonebaHUs 3HaYEHWU BPEMEHHOro PAAa BOKPYT JMHWUM TPEeHZA OTparKatoT
BO/MIAaTU/bHOCTb NapameTpa Yr. M3mepeHue BONATUALHOCTM Ha OCHOBe £: OMNMpaeTcA Ha Tpu
rmnoTesbl:

V' KoaddrumeHT usmeHeHUa 3HauYeHMM BPEMEHHOTO pAAa BO BPEMEHW MOCTOAHEH

v /3MeHeHWA 3HaYyeHM BPEeMEHHOro paga B [AO/IFOCPOYHON NEPCreKTUBE BMOJIHE

npeackasyemsl
v' BCe OTK/IOHEHMS ¥ MOPONKAAIOLIME MX LUOKM HOCAT KPAaTKOCPOUHbIM XapaKTep



HepocTtaTkom 3TOro metoa ABAAETCA NepeoleHKa BIMAHUA LWOKOB 13-33 OLMOOYHOI0o YaCTUYHOIO
BK/IIOYEHMA HEMOCTOSHHOTO TPeHAa B OCTaTOK (aBTOKoppenaumMm octatkos). MOCKONbKY B c/iyyae
JIMHEeHOro TpeHaa nocnegHuin cumtaetca GUKCUMPOBAHHLIM HAa Becb nepuog HabaaeHwui, 3To
BEAET K 3aBblLLIEHUNIO OLLEHKM BONATU/IBHOCTW.

B cBA3U C 3TMM 3KcnepTbl B 06/1aCTM 3KOHOMUYECKOM BONATUAbHOCTM npuberatoT K dunbtpaumm

CTAaTUCTUYECKUX OaHHbIX ANS OYMLLEHMS BPEMEHHOro psfa OT LMKAMYECKOM COCTaBAAloWEen M
TpeHaa. Mpumepamm Taknx GUAbLTPOB ABAAIOTCA:

= dunbtp Xoapuka-Mpeckortra

®dunbtp XogpuKa-NMpeckoTta npeactaBaset cobo MeTon Craa)kKMBaHWA, HaUENEHHbIA Ha
NnoslydeHMe CrAaXKeHHOMW TPEeHAOBON KOMMOHeHTbl. [pM HEABHOCTM TPeHAa W UMKAUYECKOW
KOMMOHEHTbI /19 UX onpeaeneHna ucnosbsyetcs gaHHolid ¢unbtp (Hodrick and Prescott, 1997). C
€ro MomoLLbI0 NPOU3BOAMTCA AEKOMMO3MLMA WUCXOLHOrO BPEMEHHOrO paga A1s BblaeneHus
TPEHAO0BOMN U UMKANYECKOWN COCTABAAIOLMX, B PE3YbTATE YEr0O MUHUMMUIMPYETCA Pa3bpoc AaHHbIX
N NPOUCXOLMUT CrNAXKMBAHUE NUHUN TPEHAA.

Mpn ucnonb3oBaHuUM ¢unbTpa Xoppuka-NpeckoTta KonebaHMA 3HAYEHWM BPEMEHHOro paaa
pacKNafblBalOTCA Ha HECTALMOHAPHYIO TPEHAOBYHD KOMMOHEHTY M CTALMOHAPHYIO LIMKANYECKYIO
KOMMOHEHTY.

= AccumeTpuuHblii dunbTp KpuctnaHo-duupkepanbga

MocpencTtBOM acCMMETPUYHOTO d)manpa KpMCTmaHo—GDMu,p,mepanbp,a BbIYUCNAOTCA UUNKNNYECKaA
M TpeHgoBaAa CoCTaBadwwMe BpeMeHHOro pAada C UMCNOJIb30OBaHMEM HECKOJIbKUX MNOJIOCHO-
nponyckawuwmnx mMetToaos annpokCmauunu. cDl/U'Ipr UCKNIIOYaeT TpeHaoBYHO WU Cny‘-lal\/'lHyIO
COCTaB/IAIOLWY BPEMEHHOro pAfda, OCTaBaAA UMKAMYecKyto. [na atoro Tpe6yeTcs| YCTaHOBWUTb
TUNUYHYIO NPOAO/TKNUTENbHOCTb LLMKNA.



