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1. BBeaenue

CocraBiieHuE ONITUMAIIEHOTO NMOPTQEIN LIEHHBIX OyMar sBJISIeTCS BaXKHON
MpaKkTUYecKoil 3aaaueld Ha (hoHIOBOM pbIHKe. [Ipu onTuMu3anuu GruHAHCO-
BOTO MOPTQess BO3HUKAIOT TaKUe 3aJa4H, KaK MaKCUMU3AIIHsI 0XKUIaeMOM
JIOXOTHOCTH WJIM MUHUMU3AIHS TUCTIEPCUH TOXOIHOCTH C y4eTOM HHpOopMa-
IIUH, TOCTYITHOM K JAHHOMY MOMEHTY BPEMEHH U OTpaHUYCHHUI Ha TOPTOBIIIO,
HUMEIONINXCS Ha PhIHKE. B Teopuu Iu1st peleHus Takux 3a/1ad HHBECTOPY He-
00XOIMMO 3HATh COBMECTHOE PacIpeiesieHHe JOXOMHOCTEH NMEIOIUXCS Ha
PBIHKE aKTHBOB, YUUTHIBAIOIIEE OCTYIHYIO HH(opMario. OQHaKo Ha IIpaK-
THKE HHBECTOP TAaKUM 3HaHHEM He 00JIa/IaeT, U eMy HeOOXOIUMO OLIEHUTH 3TO
YCIIOBHOE paclpeielieHue, A Yero NpUMEHSI0TCS pa3iInyHble SKOHOMETPH-
yeckue MeTobl. JlocTarouHo nmoxpoOHbIH 0030p TAKMX METOZO0B MPUMEHU-
TEJBbHO K COCTaBIEHUIO (PMHAHCOBBIX MOPT(enel u yueTa puckoB B Ipolecce
MIPUHATHUS UHBECTULIMOHHBIX peleHuii 1ad B kuure [20]. B HacToseit pado-
T€ MPOJEMOHCTPUPOBAHO IPUMEHEHHE YKOHOMETPHUUECKUX METOIOB JIS TIPO-
THO3MPOBAHUS paclpeieseHnid TOXOIHOCTE! MPU COCTaBICHUN MOpTdenen
U3 aKIU pOCCUICKUX KOMIIaHUM.

[TpuMeHeHne SKOHOMETPHUECKUX MOJIENICH JUIS MOCTPOCHUS TPOTHO30B
(bMHAHCOBBIX TOXOMHOCTEH M COCTABJICHUS TIOPT(deseid akTHBOB Ha X OCHO-
BE€ JIOCTATOYHO IIMPOKO OCBEIICHO B UTeparype. Pabora [25] otHOoCHTCS K
paHHUM paboTaMm, OCBSIIEHHBIM IPUMEHCHHIO OaeCOBCKIX METOIOB IIPO-
THO3MPOBaHUs paclpeeseHuil 10X0HOCTe! IPUMEHHUTENIBHO K 33/1a4€ OPT-
(enpHOTO BEIOOPA. PaboTa [19] Takke mocesieHa HCIOIb30BaHUIO OaiiecoB-
CKUX METOIIOB B 331a4e MOPT(HEIEHOTO BEIOOpA: B HEH CTPOSTCS MPOTHO3HBIE
pacnpe/eneHust TOXOAHOCTe! akiuid, BXoasmux B uaaekc S&P 500 u Ha nx
OCHOBE ONTUMHU3UPYIOTCS (puHaHCcOBbBIe opTdenu. B padote [10] Ha ocHOBE
0aifecOBCKMX METOZO0B MOCTPOCHBI MHOTOMEPHBIE MOJIEIH TOXOMHOCTEH aK-
1yl u3 unaexca DAX 1 npoBeeH SMIUPUYECKUM aHaIU3 PE3yIbTaTUBHOCTU
TOPTOBBIX CTPATETHii, 0CHOBaHHBIX Ha MPUMEHEHUH dTHX Mojieneil. B pabote
[11] onTumu3anus noprdeneil mpoBOAUTCS MyTEeM MAaKCHMHU3AIINH OXKUIae-
MO TTOJIE3HOCTH, KOTOPast BEIYUCIISIETCSI C TOMOIIIBI0 MeTo/10B MonTe-Kapno
¢ nermsiMu MapkoBa Ha OCHOBE MPOTHO3HBIX PACTIPEIEICHHUIN JOXOIHOCTEN,
MOCTPOCHHBIX € TIOMOIIBIO 0aifeCOBCKOTO IMOIX0/a.

Pabora [26] mocBsmieHa coOCTaBICHUIO (PMHAHCOBBIX MOpTderei ¢ mo-
MOIIBIO TaK Ha3bIBAEMBIX (PAKTOPHBIX MOJENEH, B KOTOPBIX JOXOTHOCTH aK-
TUBOB IIPEACKA3BIBAIOTCS HA OCHOBE TMHAMUKH (POHIOBBIX HHIEKCOB, TOXOA-
HOCcTel cnenuduyecKkux moprdenei, MaKpOIKOHOMHYECKHX WHIUKATOPOB
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U IpyTuX MmepeMeHHbIX. B paboTe [6] 111 MHOrOMEPHBIX BpEeMEHHBIX PSAIO0B
OOMEHHBIX KypCOB OCHOBHBIX MHPOBBIX BAJIOT CTPOSTCS (haKTOPHBIE MOJEITH
CO CTOXAaCTHYECKOM BOJATUILHOCTBIO, HA OCHOBE KOTOPBIX BBIYHUCIIAIOTCS Kpart-
KOCPOUHBIE MTPOTHO3BI X TIPOBOJUTCS ONTUMHU3AIMS PHHAHCOBBIX MOPT(heeit.

[Ipu coctaBnennn GUHAHCOBBIX MOPT(heEnel ¢ MOMOIIBIO SKOHOMETpHUYE-
CKHX MOJIETIEH 3HAYUTENBHYIO POJIb UTPAET BHIOOP MHOTOMEPHOTO pacrpeie-
JICHHS, JISKAIEro B OCHOBE Monenu. OTHUM U3 N3BECTHBIX BEPOSTHOCTHBIX
pacripeneneHui, NCIIOMB3YEMBIX IPH COCTABICHUHN (PMHAHCOBBIX MOPT(heei,
SBJISIETCSl MHOTOMEpHOE t-pactipenernenue. [Ipumenenne aToro pacmpezene-
HUS MOXKET JIaBaTh XOPOIIHE Pe3yIBTaThl IIPH cocTaBiIeHnn noprdeneil. Ha-
npumMep, B padote [ 14] mokazaHo, 4To MPUMEHEHHUE t-paclpeIeICHUs] B MHO-
romepHbix GARCH monensx qaet cymecTBeHHO 00IbIIyIo 3(p(heKTHBHOCTh
XeJDKAPOBaHUS mopTdened, YeM MPUMEHEHNE HOPMAIBHOTO pacipenee-
HUSL

Kak npaBuiio, B 5KOHOMETPHUECKON JTUTEPATYPE B KAYECTBE MHOTOMEPHO-
ro t-pacnpezeNieHus pacCMaTpPUBAETCs pacnpeesieHne, mapaMeTp CTerneHen
CBOOO/IBI KOTOPOTO SBJIIETCS CKAIIPOM, KaK ¥ B OJJHOMEPHOM citydae. Bompo-
caM CUMYJIMPOBaHUS U OLICHKH MMapaMeTPOB KJIACCHYECKOTO MHOTOMEPHOTO
t-pacrpesieNieHus CO CKaJsIpOM CTeNeHel cBOOOIbI MocBsIIeHa padora [13],
7€ TaKKe 1aH 0030p HEKOTOPBIX MPAKTHIECKUX MPIIIOKEHUN 3TOTO pactipe-
JeTICHNS, CPEIH KOTOPBIX €r0 HCIONB30BaHUE IS COCTABICHIS (PMHAHCOBBIX
noprgeneit. CkaJaspHBIH apaMeTp CTeIeHe cBOOOIBI OMPECIIIET HEKYIO
OOIIIYTO TSI BCEX aKTHBOB MEPY «TONIIHHEI XBOCTOBY PACHPEIEICHIS TOXOM-
HOCTeH, a crieruduka GopMBbl pacpeeNIeHUH TSI pa3IMIHbIX aKTHBOB OTIpe-
JeNsieTcsl TONbKO JUCTIEPCUsAMHU TOXOAHOCTeH. OIHAaKO Ha MPaKTHKE OJHO-
MEpHBbIe pacipeAeTIeHUs JOXOJHOCTEH pa3IuiatoTCs He TOJILKO BTOPBIMU MO-
MEHTaMH, U MapaMeTpOB JAUCIIEPCHI HEJOCTATOYHO JUIsl yueTa pa3inyuil B
(hopmax pacnpeneneHuii. [1o 3Toit npuurHE MHOTOMEPHOE t-pacipeieieHue
CO CKaJISIPHBIM ITapaMeTPOM CTeTeHel CBOOOIBI ABTISETCS HEAOCTATOUHO I'HO-
KHUM JJI IPaKTHYeCcKoro npuMenenus. B [2] MHoromepHoe t-pacripeneneHue
CO CKaJIIPHBIM MapaMeTPOM CTeleHeH cBOOO Bl 0000IIaeTCs Ha CIyJaid BeK-
Topa cTerneneit cBo0obI (cM. Takxke [3], [4], [S]). Bextop cTeneneii cBoO0b1
ITO3BOJISIET YYUTHIBATH OOJIBINE PA3IUYNI B paclpeeNeHIsIX JOXOTHOCTEN
AKTHBOB, ITOCKOJIBKY IPEIOCTABISIET BOZMOKHOCTh MOZICIAPOBATH LIS KaXK-
JIOW JTOXOTHOCTH CBOM WHAMBUAYaJbHBIA 3Kciecc. B Hacrosield padore
t-pacrpeneneHne ¢ BEKTOPOM CTEIICHEH CBOOOIBI MPUMEHSIETCS B 3a/1a4€ CO-
CTaBJICHUS MOPTQeTeH U3 aKIHH POCCUIHCKUX KOMIIAHUH: IIPOBOAUTCS CPaB-
HEHHUE YKOHOMETPUYECKOM MOJIEIM Ha OCHOBE IJAHHOTO PACIIPEeNIEHUs C MO-
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JEJIMU Ha OCHOBE HOPMaJIbHOTO PAacIpefeleHus U t-pacpeeeHus Co CKa-
JSIPOM CTeTeHel CBOOObI.

Pabora noctpoeHa crienyroummM obpasoM. B pazaene 2 onucaHb! HCHONb-
30BaHHBIE JAHHBIE O JOXOJHOCTAX POCCUMCKMX aKLIUU U IPOBEAEH NpeBa-
PUTENIBbHBII SMIMPUUYECKUN aHanu3. B pa3neine 3 npuBeIeHO ONMCaHuE U OLIEH-
KH ITapaMeTpOB MHOTOMEPHBIX MOJIeJIel JOXOAHOCTEH, YUUTHIBAIOIINX OCHOB-
HBIC 0COOCHHOCTH JaHHBIX. HakoHer, B paszene 4 mpuBeaeHBI XapaKTCPUCTH-
KU TOpTQenei, COCTaBICHHBIX ¢ TIOMOIIBI0O IIOCTPOCHHBIX MHOTOMEPHBIX
MoZeIeH TOXOOHOCTEN, a TaKKe MPOBEJEHO UX CPABHEHHE C TOUKH 3PEHUS
PHCKa U BBITO/IbI BIIOKEHUH.

2. J/laHHbBIC U NIpeABAPUTEJIbHBIN aAHAJIN3

OMIHUPUIECKUH aHAIH3 TIPOBOIUTCS HA OCHOBE JIAHHBIX O THEBHBIX IIEHAX
3aKPBITUS JUTSI aKITUH KPYTTHEUIITUX POCCUHCKUX KOMIAHUHN, KOTUPYIOITUXCS
Ha Oupxxe MMBB, BXoasux B MHAEKC 3TOM OUPIKU U UMEIOIUX JIOCTATOY-
HBIH YPOBEHB JTUKBHIHOCTH' .

Jis aHanM3a MOKHO OBLTO OBI TaK)Ke UCIOJIh30BaTh JJAHHBIC O KOTHPOB-
kax B cucteme PTC. Oxnako B PTC ToproBito oCyIiecTBISIOT TIIaBHBIM 00-
Pa30M UHBECTOPBI, KOTOPBIE COBEPILIAIOT OTHOCUTENILHO PEKUE KPYIIHBIE CIe-
KH, B TO Bpems kak Ha MMBB uner Gosiee ”HTEHCUBHAS TOPTOBIIS U COBEP-
IIAETCs 3HAYUTEIIPHOE KOJIMYECTBO CACIOK HeOobIoro oobema. Ilo atoit
MpUYMHE aKIuu, Toprytomuecss Ha MMBD, Gonee MTUKBUIHEI, YeEM aKIUU,
toprytomuecs B PTC, u, cooTBeTcTBEHHO, BbI00D B 10163y MMBB no3Bosns-
eT obecrneunTs OosIee BRICOKOE Ka4eCTBO JJAaHHBIX 71 MoaenupoBaHus. Kpo-
M€ TOT0, JUIsl BKJIFOUeHNd B nHAekC MMBD xoMmanus qoimkHa yqoBIE€TBOPATH
Oosee KeCTKUM TPeOOBaHUSM MO PHMHAHCOBBIM MOKA3aTEIAM, YeM JJIs BKITIO-
yenus B uunekc PTC. [oatomy opuentupoBka Ha nuaaekc MMBB nozBosnsiet
TaKxke obecreunTh 0oJee KaueCTBEHHBIN 0TOOP aKIMiA JJISl COCTABIICHHUS OTITH-
MaJIBHBIX TIOpT(hEeH.

Yacte Bxopsamux B uHaekc MMBDB akuuii KpyHbIX KOMIIAHUH UMEET OT-
HOCHTEJIBHO HU3KYIO JINKBUIHOCTb. DTO B MIEPBYIO OUepeb aKLUHU, TUHAMU-
Ka [IeH KOTOPBIX €1a00 3aBUCHUT OT (PMHAHCOBBIX MOKa3aTeNel SMUTEHTOB U B
3HAYUTENLHOU CTEIIEHH OTPECIIAeTCS KOPIIOPATHBHBIMY COOBITUAMU. AKITHA
TaKUX KOMITAHHH, TaKe B CIIy4Yae WX JTUAUPYIOMIETrO MOJOKEHHS B TOW WITN

"Ucnons3yercs pyHkuus px_last B 6ase nanusix Bloomberg.
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HWHOW OTPACIIH, HE PACCMAaTPHUBAIOTCS B JaHHOU padoTte. B yacTHOCTH, U3 aHa-
JIU3a UCKITIOYCHBI aKIIMA KOMITAHUI CTPOUTEIHLHOTO CEKTOPA U MPAKTUIECKU
BCEX TEJIEKOMMYHHUKAITMOHHBIX KOMIAHU. Cpeayn OCTambHBIX aKIUil KpyTl-
HBIX KOMITaHUH, BXOAAIUX B nHAeKCc MMBDB, BriOUpanucey Hanbosnee JHK-
BHUAHBIC, TO €CTh Hpe}:[HO‘ITCHI/Ie OTAaBaJIOCh aKIIUAM, UMCIOIIINM HI/ISKI/Iﬁ cnpez[
Mex Iy neHoi nokynku (bid) u neHoii npogaxu (ask) 3a cyetT MOCTOSHHOTO
HaJIW4¥sI OOJIBIIOTO KOJIMYECTBA MOKYyIATesIei U IPOJIaBIIOB.

B pesynbrare ObutH 0TOOpaHBI aKIUKM 14 KOMITAHWH, SIBISTFONIIXCS JTHIE-
paMu UK KITFOYEBBIME UTPOKamMu B 10 OCHOBHBIX OTPACIISIX POCCHUICKON KO-
HOMUKH. JIJ151 YeThIpeXx oTpaciieii ¢ HanOONbIIeH THKBUIHOCTRIO akIni (Hed-
TSHOM, Ta30BOM, METAJTYPrUIeCKOM i O0AHKOBCKOMN ) paCCMaTPHUBAJIMCh aKIIHN
JIBYX JTUTUPYFOIIUX KOMIIaHUH, IS OCTAIbHBIX OTpaciei — aKIIMK OJJHOM KOM-
manuu. B Tabx. 2.1 npeacrasnena naopmanysi 00 akusiX KOMIaHHH, OTO-
OpaHHBIX JUISI aHAITN3a.

Hcxoanpie BpeMeHHBIE PS/IbI IIEH 3aKPBITHSI OXBATHIBAIOT riepuo ¢ 18 urons
2008 r. mo 19 ¢epans 2013 . Ha ocHOBe AaHHBIX O LIEHAX JUIS PacCMaTpH-
BAa€MBbIX aKHI/Iﬁ 6I>IJ'II/I paCC‘lI/ITaHI)I HOFapI/I(bMI/I‘IeCKI/Ie JOXOAHOCTHU BHUOA
r=100In(S, /S, ), tae S, — LieHa MOCIEAHEH CACNKU B OCHOBHON TOPTOBO
ceccun MMBB B niens f.

Tabnuya 2.1. AKunu, UCTIONIL30BaHHbBIE TIPU COCTABICHUN ONTUMAJIBHBIX MOpTdenei™®

Komnanus Tuxep Ortpacanb JIMKBHAHOCTH Kanuranusauus,
MJIpA pyo.

Aspodror AFLT Tpancnopt Cpennsis 60

BTB VTBR Banku Beicokas 580
T'aznpom GAZP Ta3 Beicokas 3420
Juken DIXY Pureiin Huszkas 55

WHTEP PAO IRAO OHepreTuka Cpenusist 218
Jlyxoiin LKOH Hedrs Beicokas 1700
MTC MTSS CBs13b Cpennsist 580
HJIMK NLMK Meranibt Cpennss 330
HOBATOK NVTK Ta3 Cpennss 960
Hopuukens GMKN Merannst Beicokas 1005
Pacnanackas RASP Vrons Cpennsist 48

Pocuedts ROSN Hedrs Beicokas 2570
Coepbank SBER Banku Beicokas 2250
Ypankanuit URKA Ynobpenus Cpenusist 680

* Jlannsle mopTana http://stocks.investfunds.ru Ha 19 ¢espans 2013 .



Jlst oGecniedeHrsi BOSMOXKHOCTH OIIEHMBATh MHOTOMEPHBIE MOJICITH JTaH-
HbIE OBLITM CUHXPOHU3UPOBAHBI: JIOXOJHOCTH PACCUYUTHIBAIUCH C UCTIOIB30-
BaHUEM IIEH TOJILKO B T€ JIHU, KOTJ]a TOPrOBaJIUCh Bce 14 BRIOpAHHBIX aKIIUH.
IToaToMy M3 Ka)IIOr0 BPEMEHHOTO Psijia JUIs LIeH 3aKPBITHS ObLTH UCKITIOYe-
HBI HEKOTOpPBIe HaOmoeHusl. Takum 00pa3oM, TOXOTHOCTH aKIMid He BCera
PacCYUTHIBAIUCH JUIA TIeproa JJTMHON B OJTUH JIeHb. B Ta0m. 2.2 npuBeneHs
JUTMHBI TIEPUOIOB, 33 KOTOPHIE PACCUUTHIBAIIUCH JOXOIHOCTH, U UX JOJIH B
0011eM Yncie HAOIIONEHUH.

Tabnuya 2.2. BpeMeHHbIe HHTEPBAJIbI JOXOAHOCTEH aKIHid

0 1 2 3 4 10 11
Yucno HabmoneHni 898 10 202 22 2 4 1
Houns, % 78,8 0,9 17,7 1,9 0,2 0,4 0,1
Haxomennoe 4nciao HabaroneHui 898 908 1110 1132 1134 1138 1139
Hakorennast nosst, % 78,8 | 79,7 97,5 99,4 99,6 99,9 100

JByxTHEBHBIE ITPOMYCKH, OOIBIIYIO YACTh KOTOPBIX COCTABISIOT Cy000Ta
u BOCerCGHbC, €CTCCTBCHHBI HpI/I HOCTpOCHI/II/I pﬂ,Z[OB JHCEBHBIX ﬂOXOI[HOCTeﬁ.
IIpo6aeMbl MOXKET BBI3BAaTh HAJIMYHE NMPOITYCKOB JUIMHOW TpH JHS U Ooree.
OHaKO YHCII0 TAKKUX MMEPUOIOB B TOCTPOCHHOM BBIOOPKE Majo: u3 Taom. 2.2
CJIEIYET, YTO OHU COCTABIISIOT JIUIIb 2,5% BCeX HAOMIONESHUH, U UM MOKHO
npeHeOpeus. [loaToMy B HajbHEUIIEM ITPH TOCTPOCHUU MOJICIICH 1 aHaIN3¢e
ONTUMATBHBIX MOPTQeNeH crierupuKa JOX0JHOCTEH, COOTBETCTBYIOIIMX I1e-
puoJaM JUTHHOM TpU JHS U Oojiee, He YYUTHIBACTCS, U BCE JOXOAHOCTH pac-
CMaTPHUBAIOTCS KaK JTHCBHBIC.

ITocTpoennslit MaccuB NaHHBIX cocTouT U3 1139 HaOmoneHMI AT Kak-
Joro u3 14 psaaoB A0xoaHOCTeH. JlaHHbIe OBIIH pa3zelicHbl Ha JIBE YACTH:
niepBbie 760 HAOMIOMCHUI UCIIONB3YIOTCS JIJIsl IOCTPOCHUS MOJIETIEH, a 1mo-
cnennve 379 HaOMIONEHUH — JIs OIEHKH KauyecTBa MOJIeNIel Ha OCHOBE JTU-
HAMUKU CTOMMOCTH ONTUMAaIBHBIX HopTdeneil. CooTHoIIeHUE urcaa Habmo-
JICHUH B TIEPBOI M BTOPOH YacTsX JaHHBIX cocTaBiseT 2:1. DTo obecneunBa-
€T JIOCTaTOYHO OOJIBIION pa3Mep BEIOOPKH JUTSI IIOCTPOSHHS MOJIETICH, HO TIPU
9TOM TaKXKe OCTAeTCS U MHOTO HAOIFOJICHHUH IS OIICHKH MPOTHO3HOM CHIIBI
MoJielieii BHE BEIOOPKH.

OtmetnM, 9T0 oceHbto 2008 T. BClIeACTBHE MEPOBOTO (PUHAHCOBOTO KPH-
3Kca Ha POCCUICKOM (POHIOBOM phIHKE HAONIOAANIach YITPABLICOKAS BOJa-
THJIBHOCTS. [lepro/ KpH3HCHOW BOJIATHIILHOCTH IMTOJTHOCTHIO BXOAMT B TICPBYIO
4acTh PACCMATPUBAEMBIX B pa0OTE JAHHBIX, UTO 3aTPYIAHACT CXOAUMOCTh IPO-



1elyp ONTUMU3AIIMY IPH OlleHKe Moienieii. OHaKo Ta nmpobiema pemaeTcst
aKKypaTHBIM TIOJI00POM CTapTOBBIX 3HAYCHU MTApaMETPOB.

B Tabn. 2.3 npeacTaBieHs! onycaTeNbHBIE CTATUCTUKHU TSI TOJTHBIX PSIIOB
noxomHocted u3 1139 HabmoneHui. 3aMeTHM, 4TO MapTHHAIBHBIC pacipe-
JICJICHUS BCEX pacCMaTpUBACMBbIX aKIIMH UMEIOT TSXKEIbIe XBOCTHI: K03(pdu-
LMEHT JKCIecca IS KaXJA0M aKIMK CyLIeCTBEHHO npeBblinaet 0, 4To ABIs-
€TCsI OTHUM M3 U3BECTHBIX AMIIUPHUECKUX (PAKTOB O pachpeaeneHuax GruHaH-
COBBIX JTIOXOAHOCTEH. OTMETUM TaKke, 4TO KOI(DPUITMESHTHI ACHMMETPHHA U
JKcIIecca pacipeelIeHI TOX0JHOCTEH CYIIECTBEHHO PA3HSTCS OT aKIUH K
akuu. [Ipu 3TOM npeoOiagaeT MONOKUTEbHAS ACHMMETPHS, YTO, KaK Tpa-
BWJIO, HE XapaKTEePHO JJIS PsOB (PHHAHCOBBIX JIOXOIHOCTEH.

Tabauya 2.3. OnucarelbHbIe CTAaTUCTHKA PSIOB JIOTAPU(PMUIECKUX JOXOTHOCTEH

AFLT DIXY GAZP GMKN IRAO LKOH MTSS
Cpenuee -0,02 0,03 -0,07 0,00 0,02 -0,01 -0,01
Menuana -0,03 0,00 -0,07 0,00 0,00 0,01 0,03
Maxkcumym 21,59 28,12 31,09 20,78 45,90 26,78 29,26
MuHEMYM -24,43 -35,67 | -23,49 -39,34 -47,51 -23,00 -25,51
Cta. oTKIL. 2,49 4,03 3,13 3,40 5,25 2,95 2,87
Acummerpust 0,14 -2,15 0,36 -1,28 0,20 0,20 -0,62
Dxcuecc 17,90 30,09 18,62 20,54 23,60 17,01 21,63

NLMK | NVTK RASP ROSN SBER URKA | VTBR
Cpenuee -0,06 0,04 -0,10 0,00 0,03 -0,03 -0,04
Menuana -0,12 0,12 -0,03 -0,03 0,10 0,07 0,00
Makcumym 34,93 35,84 20,36 45,99 44,80 45,22 46,99
MuHUMYM -24,14 -16,63 -25,98 27,24 -26,41 —46,16 -37,26
Cta. oTKIL. 4,28 3,29 3,84 3,45 3,87 4,51 3,70
AcummeTpus 0,31 0,67 -0,57 1,69 0,94 -0,25 0,50
Dkenecc 10,82 17,53 8,07 36,84 23,44 25,11 36,68

HexkoTtopsle u3 paccMaTpuBaeMbIX PsIOB JOXOAHOCTEH aKIMi UMEIOT 3Ha-
YUMYIO aBTOKOppeJsui0. B Tabn. 2.4 mokasaHo, 4To TUNOTE3a O HyJIEBOU aB-
Tokoppensauuu B Moaenu AR(1) ¢ koHcTanTol oTBepraercs Ha 5%-M YpOBHE
3HaYMMOCTH TecToM Banbaa mis 6 u3 14 psnoB moxomHocted. Takum ob6pa-
30M, IIPH MOCTPOCHUN MHOTOMEPHBIX MOZIETICH HEOOXOIMMO YINUTHIBATE Ha-
JIUYKE aBTOKOPPESILIMY JOXOTHOCTEH, HalpUMep, B yPaBHEHUH JJIs BEKTOpa
YCIIOBHBIX CpPEIHUX.

B Tabn. 2.5 npuBeneHbl KOPPENISLIUN JOXOAHOCTEH KaXkI0H aKIHH C JI0-
XOIHOCTSIMHU JPYTUX aKUMKA B TEKYyIIUHA U NPeAbIIyLIIUi MOMEHT BPEMEHHU.
IlonoxurenbHas KOppeIsAuns JOXOAHOCTEN pa3IMYHbIX aKIUK 38 OOUH U TOT
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Tabnuya 2.4. Tect Banbaa Ha HyneByro aBTOKoppessiuuio B mofensx AR(1)
C KOHCTaHTOM

z I

A = 7

Slz|S| 92|88 |5 |82 2|58
S22 |2|%|s|2|z2lgl12|2|¢
< | |0 |0 |2 | A|l=2|Zz]|=Z Z|lwn | 2| >

Crarucruka 3,1712,97 | 1,80 |52,45|57,67| 1,79 | 1,01 | 8,92 | 0,30 |22,50( 1,34 | 0,02 |20,12{ 7,62

Banbna

P-3Hauenne 0,08 | 0,09 0,18 0,00 | 0,00 | 0,18 | 0,31 | 0,00 | 0,58 | 0,00 | 0,25 | 0,88 | 0,00 0,01

JKe TIEpHOJI B HEKOTOPOU CTETIeHN 0OBSICHACTCS OOIIMMHU TPEeHIaMH Ha (OH-
J0BOM pbIHKe. Tak, Mo3uTHUBHAS AUHAMHUKA MAaKPOIKOHOMUYECKHUX IMOKa3aTe-
7ei 1 o0ImuUi ONITIMU3M HHBECTOPOB YBEIMUUBAIOT CIPOC B TOH MM MHOU
Mepe Ha BCe aKIM{ M B PE3yJIBTaTe MEXIY UX TOXOTHOCTSMH BO3HHKAET MO-
TOXKHUTEIbHAA Koppensaus. OIHAaKo UMEIOTCS U ApyrHe, Oomnee crenupuie-
CKHU€E MPUYMHBI HANW4YKS Koppersanui. Hanpumep, 10XOAHOCTH akIUd KOM-
MIaHWI U3 OIHOM U TOM e OTPACIH UMEIOT 3HAUNMYIO MOJIOKUTENBHYIO KOp-
PEISIHIO BCIEACTBUE HATHYHS OOIINX OTPacieBhIX (PaKTOPOB, OIpeIesio-
muX (PMHAHCOBBIE MTOKA3aTEIH dTHX KOMITaHUH. JIJIs1 paccMaTpruBaeMbIX aKIHi
Koppessinus JoxoqHocTel coctasisieT 0,6 1 MeTaJlypru4eckoil orpaciuy,
0,7 ms ra3oBoit orpaciu u 0,8 I HeDTSIHON M OAHKOBCKOM oTpacieil. 3Ha-
YuMas MOJIOKUTENbHAS KOPPeTsAIus HaOMI0AaeTCs U MeXKAY JOXOJHOCTIMHU
aKIU{ KOMITaHWH W3 pa3HBIX OTpaCiel: I MeHee JIMKBUIHBIX aKIui (Ha-
npumep, Aspodror, Jukcu, THTEP PAO) ona cocrasnsiet ot 0,2 10 0,5, mist
Oonee TMKBUAHBIX (Harpumep, PocaedTs, ['a3npom, Coepbank) — ot 0,5 1o
0,9. KpymnHbIe HHBECTOPEI, KaK MPaBUIIO, TOKYTIAIOT HAOOPHI N3 BBICOKOJIHK-
BUJIHBIX aKIUH, TaK Ha3bIBAEMBIX «TOTYOBIX (BHIIEK», C LENIbI0 AUBEPCUH-
KaIuu optderst, 9To 00bsICHIET 00JIee BEICOKYHO KOPPEIIAIINIO TOXOTHOCTEH
3TUX AKIUH.

N3 Tabm. 2.5 Takke clemyerT, uTo I pACCMATPUBAEMBIX PSAIOB KOPPEIIs-
LIUS] MEXK]Ty JIATUPOBAHHOM TOXOAHOCTBIO OJJHOM aKLIMHU U TeKYILEH JOXOIHO-
CTBIO IPYTOH aKkIiK OJIM3Ka K HYJIIO: JIUIIH B OTACIBHBIX CITy4asx OHA COCTaB-
nstet —0,1 nmm 0,1. OgHako, HECMOTPS Ha OIM3KYIO K HYITFO KOPPEISIIUIO, TH-
HaMHUYECKHE CBSA3HM MEXAY JOXOJHOCTIMH Pa3UYHbIX aKLUH BCE ke Cyllle-
CTBYIOT, KaK ITOKa3bIBaeT aHAJIN3 OIEHOK mapameTpoB moxenn VAR(1) c
HOPMAaJIbHBIM pacIipelle]IeHueM, IpUBEJeHHBIX B Ta0. 2.6. JlarupoBaHHbIE
JIOXOJTHOCTH BCEX pacCMaTPUBAEMBIX aKIIMH, 38 HCKITIOUEHUEM aKIHi KOMITa-
HuH PocHE()Th, IMEIOT CTATUCTHYECKH 3HAYMMOE BIMSHHUE HA TEKYIIUE J10-
XOIHOCTH JPYTUX aKIIHii: IIOYTH B KaXI0H CTpoke Tad. 2.6 mMeeTcst XOTs Obl
oIvH K03 (QUIHEHT, 3HAYMMEI Ha 5%-M ypOBHE 3HAYUMOCTH.
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Tabnuya 2.5. OnHOBPEMEHHbIE U JJAaTUPOBAaHHbBIE KOPPEISALIMHU JIOTapUPMUIECCKUX

JOXOMHOCTEH aKIui

_ - ~ = _ =
T I I 4 O B
AHEERHHEEIEEE
< < a a Qo Qo Qo &) = = = -
AFLT 1
AFLT(-1) 01| 1
DIXY 0,2 0,1 1
DIXY(-1) 0,0 | 0,2 | -0,1 1
GAZP 0,5 0,0 0,3 0,0 1
GAZP(-1) 00 1] 05 |-0,1]03 0,0 1
GMKN 04 | 0,1 0,3 0,0 0,7 0,1 1
GMKN(-1) 0,0 | 04 0,0 0,3 0,0 | 0,7 0,2 1
IRAO 0,3 0,1 0,2 0,0 0,5 0,0 0,3 0,0 1
IRAO(-1) 0,0 | 0,3 0,0 02 1|-0,1] 05 |-0,1| 03 0,2 1
LKOH 04 | 0,0 0,3 |-0,11] 0,9 0,0 0,7 0,0 0,4 | -0,1 1
LKOH(-1) 00|04 |-0,1] 03 0,0 | 0,9 0,1 0,7 0,0 | 04 0,0 1
MTSS 0,4 | 0,1 0,2 0,0 0,7 0,1 0,6 0,0 0,4 | 0,0 0,7 0,0
MTSS(-1) 0,0 | 04 |-0,1| 0,2 0,0 | 0,7 0,1 0,6 0,0 | 0.4 0,0 0,7
NLMK 0,3 0,1 0,2 0,0 0,7 0,1 0,6 0,1 04 | 0,0 0,6 0,1
NLMK(-1) 0,0 | 03 |-0,1| 02 0,0 | 0,7 0,1 0,6 0,0 | 04 0,0 0,6
NVTK 0,4 | 0,1 0,2 0,0 0,7 0,1 0,6 0,0 04 |-0,1| 0,7 0,0
NVTK(-1) 00104 |-0,1|02 |-0,1| 0,7 0,1 0,6 0,0 | 04 |-0,1| 0,7
RASP 0,3 0,1 0,2 0,0 0,6 0,2 0,5 0,1 0,3 0,0 0,6 0,1
RASP(-1) 0,0 | 0,3 0,0 0,2 0,0 | 0,6 0,1 0,5 0,0 | 0,3 0,0 0,6
ROSN 0,4 | 0,1 0,2 |-0,11] 0,9 0,1 0,7 0,1 0,5 |-0,1| 0,8 0,0
ROSN(-1) 0,0 | 04 |-0,1| 0,2 0,0 | 0,9 0,1 0,7 0,0 | 05 |-0,1| 0,8
SBER 0,5 0,1 0,3 0,0 0,8 0,0 0,7 0,0 0,5 1-0,1| 08 0,0
SBER(-1) 0,0 | 0,5 0,0 0,3 |-0,1] 0,8 0,1 0,7 0,1 0,5 |-0,1| 0,8
URKA 0,4 | 0,1 0,2 0,0 0,6 0,0 0,5 0,0 0,3 |-0,1| 0,6 0,0
URKA(-1) 0,0 | 04 |-0,1| 0,2 0,0 | 0,6 0,1 0,5 0,0 | 0,3 0,0 0,6
VTBR 0,5 0,1 0,3 0,0 0,8 0,1 0,6 0,1 0,5 0,0 0,7 0,0
VTBR(-1) 0,0 | 0,5 0,0 0,3 0,0 | 0,8 0,1 0,6 0,1 0,5 |-0,1| 0,7

(~1) o3Ha4aeT TarMpPOBAHHYIO TOXOIHOCTb.
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00]07]01]07]00]07]01]06]00] 1
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0,6 ]00]06]00]06]00/[05][00]06]00]06]00] 1
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3HaKU U BeMUYnMHA KOI(D(GUIMEHTOB B MOITYYCHHON BEKTOPHOI aBTOpET-
pEeCCUM OTPaXKaloT CIOKUBILUECS HA PBIHKE MPUOPUTETHI M TUITHYHYIO PeaK-
LIMI0 MHBECTOPOB Ha POCT CTOMMOCTH TeX WM UHbIX akiMi. Hanpumep, poct
CTOMMOCTH aKIMH | MOBBIIIAET CIPOC MHBECTOPOB HA HEe, HO JIJIsl TUBEPCHU-
¢ukanuu nopTderst OHM MOTYT MOKYIATh TaKXkKe U akuuio 2. B aTom ciaydae
BJIMSIHUE JIATUPOBAHHOM OXOIHOCTH akIMU | Ha TEeKyllylo JOXOAHOCTh aK-
LU 2, BEpOATHO, OyJeT MOJOKUTENbHBIM. B TO e BpeMs Ipu pocTe CToU-
MOCTH aKIiH 1 HHBECTOPBI MOTYT PUOOPETATh JOMOIHUTENHFHOE €€ KO-
YECTBO 3a CYET YACTUYHOTO BbIBOJIA CPENCTB U3 akiuu 3. Torga tuHaMu4eckas
CBSI3b MEXIY JOXOAHOCTSIMH akUUi 1 1 3 MOXKeT ObITh OTPHULIATENLHOM.

Bompoc cymiecTBoBaHUS aBTOKOPPEIISIIIMYA U TUHAMHYECKHUX CBA3EH MeX-
Zly TOXOHOCTSIMH Ba)K€H, IIOCKOJIbKY JUISl UX yY€Ta B MHOTOMEPHBIX MOZEISX
TpeOyeTcsi MHOTO TapaMeTPOB, YTO 3HAUNUTEIIHHO YCIOKHACT OLICHUBAHUE 3TUX
Moznenei. B pazaene 3 Hanuuue aBTOKOPPENSIIMY U TUHAMUYECKUX CBS3€i
MEXAY JOXOJHOCTSAMH Pa3IMYHbIX aKIU YUYUTHIBAETCS TAKKE C IIOMOILIbIO
BEKTOPHOH aBTOPETPECCHH.

Ha rpaduxax auHaMuKH JOorapu(pMHUCCKUX JOXOTHOCTEH, H300paxeH-
HBIX Ha puc. 2.1, BUHA KllacCUYEeCKas KjlacTepu3alys BOJIaTHIBHOCTH, KOTO-
pasi, Kak nmpaBuiio, HaOmoAaeTcsa B panax GUHAHCOBBIX JoxogHocTel. Oco-
OEHHO 3aMETHBI OOJIBIINE KIIACTEPH] BOJATHILHOCTH, IPUXOASIINECS Ha Tie-
pHox pIHAHCOBOTO KpH3Hca. Hanmdue xnacTepu3anuy BOJATIIFHOCTH TaK-
K€ TOATBEPKAACTCA 3HAYMMOCTHIO M BBICOKMMHU 3HAUEHUSIMHU OIICHOK
napamerpos B, B GARCH(1,1) Monemnsx ¢ t-pacnpeneneHieM, IPUBEACHHBIX
B Tabi. 2.7°. Ha puc. 2.1 Takxe 3aMETHO, 4TO JJIsI Pa3IMYHBIX AKIHH XapaK-
TEPHBI IPUMEPHO OJIHU U T€ ke NePUOJIbl BBICOKOH BOMATUIBLHOCTH. TO MO-
JKeT O3Ha4aTh HATMYKME TUHAMHYECKUX CBSI3€H MEXy BOIATHILHOCTSAMH JI0-
XOTHOCTEH Pa3NUYHBIX aKiui. J{J1s onrcanns JUHAMHUKY yCIIOBHOW KOBapH-
AIIIOHHOM MaTpHLIbI TOXOIHOCTEH B pasaeiie 3 UCIOIb3yeTCs O1HA U3 U3BECT-
HbIX MHOroMepHbIXx GARCH Moneneit, koTopasi Mo3BOJISIET YUECTh HE TOJIBKO
HMHAMBUIYAJIbHYIO KIaCTEePU3aLMIO0 BOIATHIBHOCTH, HO M IUHAMUYECKHUE CBA-
31 MEXK/y BOJIATUJILHOCTSAMH TOXOTHOCTEH pa3INUHBIX aKIHUH.

2 M 2 2 2 2
onens BUIa o, =P, +p,%, +P,0,,, TAE O, — yCIOBHAs IUCIEPCHs JOXOIAHOCTH B

MOMEHT BpeMeHH f. Jlisi TOXOZHOCTH F HCIIOJIb30BaHO t-paclpefeieHue ¢ vV CTCICHAMHU
CBOOOJIBI.
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Tabnuya 2.7. Onenku napametpoB Mopeneit GARCH(1,1) ¢ t-pactipenenenuem

S8 |3|c |22 |||z |2|2|8|&8]|¢F

0,80 | 0,49 | 0,05 | 0,05 | 0,18 | 0,01 | 0,02 | 0,12 | 0,08 | 0,28 | 0,06 | 0,08 | 0,08 | 0,12
By (0,05)](0,04)[(0,04)[0,02)|(0,10){ (0,04)| (0,05) | (0.01) | 0,01)| (0,07)| (0,02) | 0,02) | (0,14) | (0,22)

0,26 | 0,27 [ 0,09 | 0,10 | 0,13 | 0,08 | 0,09 [ 0,09 | 0,08 | 0,16 | 0,07 | 0,11 | 0,08 | 0,11
b (0,02)](0,02)[(0,02)[0,01)|(0,04){ (0,02)] (0,02) [ 0,02) | 0,02)| (0,03)| (0,02) | 0,02) | 0,06) | (0,06)
; 0,64 | 0,74 [ 0,91 | 0,90 | 0,87 | 0,02 [ 0,91 | 0,90 | 0,01 | 0,84 | 0,92 | 0,89 | 0,92 | 0,89
2

(0,02)[(0,01)[(0,02)[(0,01)((0,03)[(0,02)((0,02) | (0,01)[ (0,01) | (0,02){ (0,02) | (0,02)| (0,03) | (0,06)
3,89 | 334 [ 6,73 593328691 431|649 5,11]3,60]583]528]3,.94]488
(0,77)[(0,52)|(0,93)| (1,04)| (0,48 | (0,84)| (1,29) | (0,63)| (1,19)| (0,38)( (0,93) | (1,41)| (0,40) | (0,54)

OLeHKH HOTy4YeHbl METOIOM MaKCHMAaJIbHOTO KBAa3HIIPaBRononobus. B ckoOkax yka3aHBI
CTaHJIaPTHBIE OIINOKH.
JKupHbIM mIpHGTOM BBIIEICHBI KO3 (QUINEHTH!, 3HAYUMbIE Ha 5%-M YpOBHE 3HAUMMOCTH.

MapruHnansHOe pacnpeseneHie (UHaAHCOBBIX JOXOAHOCTEH MOXKET UMETh
TSDKEITbIE XBOCTBI, BO-TIEPBBIX, B CHITy MIEPEMEHHON BOJATHIBLHOCTH, KOTOPYIO
MOXXHO HaOIIOAaTh Ha puc. 2.1, U, BO-BTOPBIX, 32 CYET HATUYHUS TSKEIbIX XBO-
CTOB y COOTBETCTBYIOIIETO YCIOBHOTO pactipenenenus. B onenenasix GARCH(1,1)
MOJIETISIX C t-pacTpeAeiCHUEeM OIICHKH [TapaMeTpoB CTENEeHEeH CBOOOIBI 10CTa-
TOYHO MaJIbl, i, COOTBETCTBEHHO, YCIOBHBIC PACIIPEENCHIS JOXOJHOCTEH pac-
CMaTpPHBAEMBbIX aKIIMH UMEIOT TsKEJIble XBOCTHL. [IpH 3TOM YnCio cTeneHei
CBOOOJIBI CYIIECTBEHHO Pa3HUTCS OT aKIIWH K aKIHH, TO €CTh YCIOBHBIE pacipe-
JeJIEHHs TOXOTHOCTEeH IMEIOT Pa3INIHYIO TONIIIHY XBOCTOB.

PasnuynbIe XapaKTEepUCTHKU YCIOBHBIX PacIpenelieHH JOXOTHOCTEH, B
TOM YHCIIE ¥ TOJILIMHY UX XBOCTOB, MOXKHO OIPEJENIUTh HA OCHOBE Hemapa-
METPUYECKUX OIICHOK OJJHOMEPHBIX YCIOBHBIX (PYHKIMI MJI0THOCTH. B nipea-
MOJIOKEHHUH CTPOTOil CTAIHOHAPHOCTH MPOoLECCa JOXOAHOCTEN aKIIUK 7, COB-
MeCTHas YHKIUKS INIOTHOCTH f, . (X,y), MapruHaibHas (yHKIHs INIOTHOCTH
/. (x) 1 ycnoBHas GyHKLHMS IIIOTHOCTH S (X | ¥) He 3aBUCAT OT BpeMeHH U
MOTYT OBITh OLIEHEHBI [0 UMEFOIIUMCS HAOTIOCHHUSIM, B YaCTHOCTH, HeNapa-
METPUIECKUMH METoAaMH. J{J1s1 IPOCTOTHI B JOCTYITHYIO K MOMEHTY BpEeMEHHU
t—1 nadopmanuio /, | BKIIOUCHO TOIBKO 3HAYEHHE 7, .

Hcnone3yeTcs oqHoIarosas HerapameTpudeckas OleHKa yCIOBHON (yHK-
UM TUIOTHOCTH®, OCHOBAaHHAs HA CTaHJAPTHBIX AJEPHBIX oleHKaX. [IycTs 7

3 JlaHHasi OLIEHKa pacCMOTpeHa, Harpumep, B [12].
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¥ /1, 9TO IMPMHA OKOH JUISL 7, U 7_, COOTBETCTBEHHOH K, (X)= h'K(x/h), i=12
JUTSL HEKOTOPOH (YHKIIUU ;u:lpa K (x). SAnepHsbie OHeHKI/I Hanapaiia — Yotco-
Ha (QyHKUMA MIoTHOCTH! f (xy) u f. (y) ompenensrorcs Kak

T

J, (x y)——ZK (=K, (=) u . (==Y K, (y=r,,) coor-

T-14 i T-15
BETCTBEHHO. OI[HO]J_IaFOBaH OLIEHKA YCJIOBHOM (YHKIMH IIOTHOCTH f, . (X]y)
R R » [ (X))
CTpouTCst Ha OCHOBE f, - (x,y) 1 f, (y) no dpopmyzne f, (x|y)=’f"T.
171 -1 -1 ., y

B kauecrtBe ycinoBus 3amaHo r_ =0, UCIOJIB3YyeTCs rayCCoOBO AAPO

2
o2

maHa® b =h,=1,066 T, rie 6, — BEIOOPOUHOE CTAaHAAPTHOE OTKIOHEHHE

K(x) , & IIMpUHA OKHA BbIUUCIIsAeTCS 1o npaBuity CuibBep-

noxonHoctd U T =1139 — pasmep BoiOOpkH®. TlocTpoeHHble (YHKINU
J,, (X |0) OBLTH IEHTPUPOBAHDBI H HOPMUPOBAHBI C MOMOIIBIO PACCTHTAH-

HBIX [10 HUM )K€ YCJIOBHOMY CpEIHEMY U CTaHJIApPTHOMY OTKJIOHEeHMI0. Ha
puc. 2.2 mMpeacTaBIeHO CpaBHEHUE MOJTYUYCHHBIX OLIEHOK ¢ (DYHKLIHEH IUIOT-
HOCTH CTaHJapTHOTO HOPMaJbHOI'O paclpeieeHusl.

B tabn. 2.8 mpuBeAeHHI OLEHKU CPEIHETO, CTAHIAPTHOTO OTKIOHEHHUS,

aCHUMMETPHH U 3KCLECCA, BBIUUCICHHBIE 110 (DYHKIHIM f o (X]0) 7S KadK-

noii akuu. Cygist o TabiuIe, Ui yCIOBHBIX paclpe/elIeHUi TOXOMHOCTe!
XapakTepHa MOJIOKUTENbHAS WK HyleBas acuMMmeTpusi. OleHKa dKcrecca
OTpHIIATEeNbHA TSI HEKOTOPBIX aKIHWHA, YTO 03HAYACT MEHBIIYIO TONIUHY
XBOCTOB YCJIOBHOTO pacmpeeieHus JOXOAHOCTEH, Y4eM HOPMAaJIBHOTO pac-
TpeeneHusl.

B Tabn. 2.8 npuBeneHBI OLIEHKN CPETHETO, CTAHAAPTHOTO OTKIOHEHUSI,

aCMMMETPUH U 9KCLECCA, BBIYUCICHHbIC N0 Qynkumsm f, (x]0) ams
=17

Kaxa0# akuuu. Cynd o Tabamie, 171 YCIOBHBIX paciipeieeHUi JOXOJHOCTEH
XapaKTepHa MOJIOKUTENbHAs WK HyJieBasi acuMMeTpus. OneHka skciecca
OTpULATeNIbHA IJI1 HEKOTOPBIX AaKIWH, YTO O3HaYaeT MEHBUIYIO TOJIIHHY
XBOCTOB YCJIIOBHOTO pAaclpeAeiieHus: IOXOJHOCTEH, ueM HOpMalbHOTO
pacrpeneneHus.

*TIpemnoxena B paborax [18] u [24].
S TIpemnoxkeno kuure [23].
6 JInist OLeHKH HCIoNb3yeTest naket “np” B R.
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Puc. 2.2. Hemapamerpuyeckre OLEHKH YCIOBHBIX (DYHKIMH TNIOTHOCTH
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Tabnuya 2.8. OueHKM apaMeTPOB YCIOBHOTO PACTIPEAENIEHHS IOXOAHOCTEH npu 7, | = 0

& | Z T | wn | ¢
<QUO_EE§z§m%:>

Cpennee  (-0,01 (0,08 | 0,04 (0,06 |-0,08 (0,01 |0,11 [-0,08 (-0,02 |-0,11 [0,02 {0,07 | 0,03 |-0,01
Cra. orkn. |1,71 (1,85 (1,82 (1,81 | 1,98 (1,63 [1,55|2,11 {1,81 |1,94 |1,81 [1,93 [1,96 |1,92

Acum-
MeTpus 0,12 (0,09 |-0,01 (0,01 | 0,07 |0,00 [0,03 [0,09 |0,00 [0,09 |0,11 {-0,03 |0,01 |0,00

Oxcuecc 0,26 0,03 | 0,07 |0,10 -0,16 |0,24 0,82 0,32 0,10 (-0,04 [0,08 |-0,04 |-0,18 [-0,10

Ha puc. 2.2 BenuunHa yCIOBHOTO SKCIECCA TPOSBISIETCS B CTENIEHU «ITH-
KOBOCTH» (DYHKIHIA frt e _,(x]0) mo cpaBHEHHIO € (PyHKUMAMH IIOTHOCTH CTaH-
JApPTHOI'O HOPMAJILHOT'O pacIpeesieHusl. DTa KIIUKOBOCTb» U COOTBETCTBYIO-
IIMe OLIEHKH KcIecca B Ta0M. 2.8 CYIIeCTBEHHO Pa3HATCS OT aKIIHUH K aKITHH,
YTO TaKXK€ YKa3bIBAaeT Ha pa3jMyus B TOJIIHMHE XBOCTOB YCIOBHBIX pacipe-
NEJIEHNI TOXOIHOCTEM.

Hanuuue Tsoxenbix XBOCTOB y OJHOMEPHBIX YCIOBHBIX paclipeieieH i
JIOXOTHOCTEH, a TAK)Ke Pa3InyMsl B «BECE» ITUX XBOCTOB IS PA3JIMUHBIX aK-
LU JOJDKHBI YYUTHIBATHCS IPU MOCTPOSHUH MHOTOMEPHBIX Mozeneil. B Mo-
JIENIAX, pacCMaTpUBaeMbIX B pasjeie 3, 0coboe BHUMaHHE YIenseTcs napa-
MeTpaM, KOHTPOJIUPYIOIIUM BEPOSATHOCTHYIO MacCy B IIEHTPE MHOTOMEPHOTO
pacrpeneneHus. DTH HapaMeTpsl MO3BOIISIOT 33aBaTh BEMUUNHY U (HopMy
TaK Ha3bIBAEMbIX «MHOTOMEPHBIX TSXKEIBIX XBOCTOBY.

3. Moaeau u pe3yjbTaThl OlleHUBAHUSA

W3 paccmarpuBaeMbIx B paboTe 14 akunii poCCUUCKUX KOMITAHUN ObLIH
cthopmupoBanbl HaOOpHI, cocTositue U3 10 aknuit. Habopsl pasnuyaroTcs
COCTaBOM B 4aCTH HauOoJiee TMKBUIHBIX aKI[UH (OLIEHKH TUKBUTHOCTH MTOP-
tana http://stocks.investfunds.ru, cm. Tabmn. 2.1). Fimerorcs geTsipe oTpacin
¢ HanOOJIBIIICH JINKBUHOCTBIO: He(TSIHAS, ra30Basi, MeTAJLTypriuyeckast u OaH-
KOBCKasl, ISl KYKIOH 13 KOTOPBIX paccMaTprBaIOTCs IBa BapuaHTa HanOoee
JMKBHUIHBIX aKIU{, a AJIS1 OCTAIBHBIX IIECTH OTPACIeii — ONUH BapUaHT, 9TO
naet 16 pa3nuaHbIX HaOOpOB.

[Nony4ennpie HAOOPBI CHAaYaTa OBUTH YIOPSIOYCHEI IT0 YOBIBAHHIO KOJIH-
YeCTBA BXOJSIIUX B HUX BBICOKOIMKBUIHBIX aKIHiA, & 3aTeM HaOOPBI, B KOTO-
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PBIX KOJIMYECTBO JUKBUAHBIX aKIIMHA 0Ka3aJI0Ch OMWHAKOBBIM, OBLIH JTOTOJ-
HUTEIILHO YIOPSI0YCHBI IT0 YOBIBAHUIO CYMMAapHOM KalTUTaIN3aIiy KOMITAHHii-
SMUTEHTOB. TakuM 00pa3oMm, B LIEJIOM MOCTPOEHHBIE HAOOPHI OBLTH YIIOPAI0-
YeHBI 110 yOBIBAHHUIO CTETIEHH COOTBETCTBHUS BXOSAIINX B HUX aKI[Hi TOHATUIO
«rosry0BIe (PUIIKUY», TO €CTh 10 YOBIBAHUIO pa3Mepa SMUTEHTOB U UX «IIOITY-
JSPHOCTH» Ha GOHJOBOM phIHKE. Takoe yrnopsgounBanue y100HO, TOCKOIb-
Ky MO3BOJISIET CPABHHUBATH 3(PPEKTUBHOCTH UCITOIBL30BaHUS TOH MU MHOM
MOJIEINIH TIPY COCTaBJICHUH TIopTdereii u3 Ooee TMKBUAHBIX U MEHEE TMKBUI-
HBIX aKIUH. YTIOPsIIOUYeHHBIC HA0OPHI aKIMi MpeCcTaBlIeHbI B Ta0. 3.1.

Tabnuya 3.1. Habops! akuuii U1 COCTaBICHUS OPTQemnei

HaGop Ne 1 2 3 4 5 6 7 8
1. Hed1s ROSN | LKOH | ROSN | LKOH | ROSN | LKOH | ROSN | ROSN
2. banku SBER | SBER | VIBR | VIBR | SBER | SBER | VTBR | SBER
3.Ta3 GAZP | GAZP | GAZP | GAZP | GAZP | GAZP | GAZP | NVTK
4. Metasl GMKN | GMKN | GMKN | GMKN | NLMK | NLMK | NLMK | GMKN
Hatop Ne 9 10 11 12 13 14 15 16
1. Hedrs LKOH | LKOH | ROSN | LKOH | ROSN | LKOH | ROSN | LKOH
2. banku VTBR | SBER | VIBR | VIBR | SBER | SBER | VTBR | VIBR
3.Ta3 GAZP | NVTK | NVTK | NVTK | NVTK | NVTK | NVTK | NVTK
4. Metaisl NLMK | GMKN | GMKN | GMKN | NLMK | NLMK | NLMK | NLMK

OdukcupoBaHHbIe cocTapisronme noprdenei: 5. Ynoopenus URKA, 6. Ces3zp MTSS,
7. DOuepreruka IRAQO, 8. Tpancnopt AFLT, 9. Yrons RASP, 10. Pureiin DIXY.

JKupubiM mpudToM BBIICICHBI BBICOKONMKBHIHBIE aKIMH, cOrTacHO http://stocks.
investfunds.ru.

B HImkenpuBeAeHHBIX MOJENAX MOPSIOK aKIHil B BEKTOPE JOXOIHOCTEH
JUTSL K&KI0TO Habopa COOTBETCTBYET MOPSIAKY B Ta0l. 3.1, Tae oTpaciu pac-
TTOJIOKEHBI 10 YOBIBAHUIO JINKBHTHOCTH OTHOCSIIIAXCS K HUM aKIHK. DTO 103-
BOJISICT BHIIBUTH BO3MOXHBIC 3aBICHMOCTH OIICHOK ITAPaMETPOB, OTHOCSIINX-
Cs K TOM MM MHOM aKIIUH, OT YPOBHS €€ JIMKBUIHOCTH.

JI1s kaXk10ro 3 HabOPOB aKI[HiA, MPEICTABICHHBIX B Ta0I. 3.1, paccMOT-
PEHBI IBE MOJICII BEKTOPA JJOXOTHOCTEH: MOJICIh Ha OCHOBE t-pacipe/iesieHus
C BEKTOPOM CTelNeHel CBOOOIbI, BKIFOYAIOIIAsk KaK YaCTHBIN CiIydail MOAETh
CO CKaJIIpOM CTereHeil cBOOOIbI, U MOJIENIb Ha OCHOBE HOPMAJIBHOTO pacmpe-
JICTICHUS.
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BekTop ycIIOBHBIX 0XKHIAHUI TOXOOHOCTEN akuuid E, (1) =L, onpenens-
€TCsl OTUHAKOBO BHE 3aBUCUMOCTH OT TUTIA PACIIPEIEIICHUS U €TO YpaBHEHHUE
cooTBeTcTBYeT Monenu VAR(1):

Mt:C‘i‘QI"H, (1)
e wu Q — npou3BONbHEIE ¢ X1 BEKTOp U X d MaTpuiia COOTBETCTBEHHO
(nns oneHMBaeMbIx Mozenei d =10). Beiie ObU10 OTMEYEHO, YTO JIArMPOBAH-
HOE 3HAUYCHHE JOXOMHOCTH OJHOH aKIUH MOXKET UMETh CTaTUCTHUYCCKH 3Ha-
YUMOE BIIMSIHUAE HA JIOXOJHOCTh JIPYTOHN aKIUU M3-3a CIOKHUBIIUXCS HA PBIH-
K€ MPUOPUTETOB U TUITMYHOTO TIOBEJICHUS HHBECTOPOB B TOW WMJIM MHOM CHU-
Tyauuu. IMeHHO 10 3TOW MpUYKHE B MOJIENb BBOAUTCA MaTpulia Q , odecre-
YMBaIOIIAs 3aBUCUMOCTh E, (1) OT 7, .

BexTtop mokoB AoxXxogHOCTEM akmuil ompenensieTcs  Kak
e,=r—FE,_(r)=r—c—Qr_, 1 ypaBHECHHE TUHAMMKH €TO YCIOBHOH KOBapua-

UMOHHOM MaTpuibl H, =V, (€,) Taxxe 3a1aH0 OQMHAKOBBIM BHE 3aBUCUMOCTH
OT THIa pacnpeseneHus. Vcnoap3yeTcs 10CTaTOuHO NOMyIIsipHast B 9KOHOMET-
puueckoii uteparype DCC-GARCH(1,1)” Mozenb, B KOTOpOW TUHAMUKA
YCIIOBHBIX JUCIIEPCHH U KOPPEILIIIHUI MOIEIUPYETCSI OTACTIBHO. YCIOBHAS KO-
BapUallMOHHas MaTpuua H, paznoxeHa B IPOU3BEACHUE JUArOHAIbHBIX MaT-
PHII yCIIOBHBIX CTaHAAPTHHIX OoTKIOHeHui D, = diagi{c,,,...,6,,} U yCIOBHOI1
KOPPEJSILIMOHHOM MaTpullbl R, ciieyromuM o0pazom:

H =DRD,. (2)
g kaxnoit ycnoBHo# aucniepcuu 3aaana crangaptHas GARCH(1,1) nu-
HaMHKa, TO €CTh
o), =0,+0g_;+Bor,; i=l..4d. 3)
[Ipennonaraercs, 4To HEKOTOPasi HOJIOKUTENILHO OIpeieNIeHHast MaTpHIIa
O, U3MeHsAeTCs B COOTBETCTBUH C ypaBHEHHEM

0,=(1-a-b)S+ae, g  +b0,,, “4)

e a>0, b>0, a+b<1, S — Marpuma 6e3yCIOBHBIX KOPPEISIUA BEKTOPA
IIOKOB €, M CTapTOBas MaTpuia (), MOIOXKHUTEIBHO ompeneneHa. Marpuia
O, NONOXUTEIBHO OIPe/eNeHa B KaKAblii MOMEHT BPEMEHH, HO HE ABILIETCA
KOPPEISILIHOHHOM MaTpULel. YCII0BHAs KOPPEISILIHOHHAs MaTpulia R, IOmy-
4aeTcss HOPMUPOBaHUEM MaTpullbl O, o hopmyie

R = diagiQ;,....0, Y0 diagl QL ... O} 5)

7 Dynamic conditional correlation, Mmonens, npeioxkentas B padore [7].
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OtmertuM, uro B kinaccuyeckoit DCC-GARCH mopenu B ypaBHenuu (4)
UCIONB3YIOTCSl HE MCXOIHBIE INIOKH €,,, & UX HOPMHUDPOBAHHBIE BEPCUU
N, =¢,/0,;. OnHaKo JeJeHue OKOB Ha CTaHAAPTHBIE OTKIOHEHHs CylIe-
CTBEHHO YBEJIMUYMBAET HEIMHEHHOCTHh MOJIENIU 110 TTapaMeTpam, 4To 3HaYH-
TEJILHO 3aTPYyAHSAET OIICHKY MHOTOMEPHBIX MOJIETICH, PACCMaTPHUBAEMBIX B Pa3-
nene 3. [1o 3Toit mpuumHe B rcnonb3yeMoi B HacTosimer pabore DCC-GARCH
MOJICIT B YpaBHEHUH (4) 3aJ1eiiCTBOBaHBI HMEHHO HEHOPMUPOBAaHHbBIE ITOKU
€,; . OTO yIpollleHHe HECYLIECTBEHHO BIIMAET HAa XapaKTep MOJIENH, HOCKOb-
Ky Marpuna (, B 1000M cirydae Hopmupyetcs 1o ¢opmyie (5). IIpn nepe-
X0JIe K HCHOPMHPOBAaHHEIM IIIOKaM MEHSETCS JINIIb MTOPSIOK OLCHKH I1apa-
MeTpa a.

HUcnonszoBanue moaenu DCC-GARCH Boirogso 1o aByMm npuduHam. Bo-
NEPBBIX, B JaHHOU Mozenu Marpuna H, B o000l MOMEHT BpeMEHH # TIOJIO-
JKUTENIBHO OIpe/iesieHa M0 IOCTPOCHHUIO, YTO CYIIECTBEHHO 00Ieryaer Tex-
HUYECKYIO MPOLIEAYPY BIYUCIEHHUS OLIEHOK apaMeTpoB Mozenu. M Bo-BTOpBIX,
DCC-GARCH mojens yunThIBaeT BO3SMOXKHOCTh U3MEHEHHS YCIOBHBIX KOP-
pensuuii JOX0JHOCTEH BO BpEeMEHH, HO MIPH 3TOM UMEET OTHOCHUTENBHO He-
MHOT0 [1apaMeTPOB 110 CpaBHEHMIO ¢ Ipyrumu MHoromepusiMu GARCH mo-
IeIsIMH, B KOTOPBIX H, Bcerna MOJ0oXKUTENbHO onpeencHa®,

B paznerne 2 6b110 IOKAa3aHO, YTO JUISI pACCMATPHBAEMBIX B JJAHHOU pabo-
TE BPEMEHHBIX PSJOB JOXOTHOCTEH aKIMi XapaKTepHa KIacCHYecKas KJIacTe-
pHU3anys BOJATHIFHOCTH, 8 U3MCHEHHE BOJIATIIFHOCTH JUISI Pa3INYHBIX aK-
UH IPOUCXOJUT B oTIpeieNieHHor Mepe cuaxpoHHo. Monens DCC-GARCH
MTO3BOJIICT YYECTh KaK KIIACCHICCKYIO KIACTCPU3AIMIO BOJATHIBHOCTH JUTS
OTIENBHBIX aKIUil, TAK ¥ BO3MOXKHBIE CBSI3U MEXIY BOJATHIIBHOCTAMU pa3-
JIMYHBIX aKIUHA. YUeT 3TUX CBSI3eH TOCTUraeTCs 3a CUeT HAIMYHA TapaMeTPpoB
aunb.

B npennonokeHuun, 4TO0 BEKTOP YCIOBHBIX CPEIHUX CIIEAYeT JUHAMMKE
VAR(1), a ycnoBHas koBapuanuoHHas Marpuia — nuaamuke DCC-GARCH(1,1),
paccMaTpUBarOTCs MOZIEIIH, OCHOBaHHBIE HA MHOTOMEPHOM HOPMaJTbHOM pac-
npeieiCHUH 1 MHOTOMEPHOM t-pacripe/ieICHUH C BEKTOPOM CTETeHeH cBOOO-
IBI, BKITIOYAIOMIEM KaK YaCTHBIA CITydail KIIaCCHYECKOe t-pacrpeiefieHne co
CKaJISIPOM CTETIeHEeH CBOOOIBI.

s Mozenu ¢ MHOTOMEPHBIM HOPMAJIBHBIM PacIpeeICHIEeM yCIOBHAS
(YHKIHS TUIOTHOCTH pacIipeieieH s BEKTOpa JOXOTHOCTEH UMeeT CTaHIapT-
HEBII BUI:

8 Pabora [22] conepskur 0630p muoromepHbix GARCH mozeseit.
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d 1
f.(r)=(2m) 2IH,I*aexp(—%m—u,>’H:‘<r,—u»), (6)

rae u, u H, onpenenstorcs popmynamu (1) u (2) — (5) COOTBETCTBEHHO.

JlaHHas MoJIeNTb yYUTHIBAET aBTOKOPPEIISALIUIO, TMHAMUYECKUE CBSI3H MEXK-
Iy JTOXOJHOCTSIMH, KJIACTEPU3ALMIO BOJATUIBHOCTEH, a TAK)KE CBI3U MEXKIY
BOJIATWJIBHOCTSIMHU JUIS Pa3IM4YHbIX akid. OTHAKO UCTIOJIb30BaHHE HOpMAJlb-
HOTO pacrpeiesIeHUs He TI03BOJISET YUeCTh HaJIMUUe TSHKEIBIX XBOCTOB Y OJl-
HOMEPHBIX MaprUHAIBHBIX PACIPEACICHHN TOXOMHOCTEH, UTO SIBISETCS CYy-
IIIECTBEHHBIM OrpaHn4YeHreM. B manHo# paboTe Mozieh Ha OCHOBE HOPMAJlb-
HOTO paclpe/ieiICHUs paCCMaTPUBAETCs B KadeCTBe 0a30BOM MMPOCTOMH CIIeIn-
(uKauy, ¢ KOTOPOi yI0OHO CpaBHUBATH MOJICITH HAa OCHOBE t-pacIpeeNIeHUs
CO CKaJIIPOM M BEKTOPOM CTETICHEH CBOOO/IBI, YUUTHIBAIONINE HATHINE TSIKE-
JIBIX XBOCTOB.

B pabore [2] npeamoxeHo 0000mIeHHE KITACCHIECKOTO MHOTOMEPHOTO
t-pacrpeneNeHus CO CKaISIPHBIM TTapaMeTPOM CTETIeHEH CBOOOIBI Ha CITydai
BEKTOpa cTereHel cBooob! (cM. Takxke [3], [4], [5]). annoe pactipenenenue
Jaet 0oJIble THOKOCTH JUIS yUeTa pa3iniuil B pacipeaeeHUsIX JOXOAHOCTe!
aKIUi, 4eM pacrpelieieHHue CO CKalsipoM CTeneHell CBOOOIbI, TOCKOIBKY MO~
SBJISIETCS] BO3MOYXKHOCTD MOJIETUPOBATH IKCIIECC PACTIPEACTICHHUS OTASIBHO IS
Ka)KJI0H TOXOMHOCTH. J{J1sl MOZIENT! Ha OCHOBE MHOTOMEPHOTO t-pacrpeiesIeHus
C BEKTOPOM CTeTeHeH cBOOO/IBI yCIIoBHAS (DYHKIIHS TUIOTHOCTH pacIipeelie-
HUS BEKTOPA JIOXOJAHOCTEH 3alUIIETCs CISIYIOINM 00pa3oM

oy T ST 1 Ly (gen [dj]]KJKM
f.(r)=(m) Fg(v)|A,| H[”z(" W (A (r -,) o

rae AJs BEeKTopa cTeneHel cBoooasl v=(v,,...,v,) H BeKTopa K=(X,...,K )’
BBITOJTHEHO

d+1
V=K, =0, vy, =%, = 7
A, — HeKOTOpas TIOJIOKHUTENLHO ONpeieeHHast d X d MaTpuIla, MHOTOMEpPHAst

ramma-dyukius () onpenensercs 4epes oqHOMEpHY0 I'() Kak

r,(v)=n * ﬁl"(vj —jT_])
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u (r,—u,)""’ o6o3HadaeT BekTOp U3 nepBbIX [d — j] KOMITOHEHT BekTOpa 7, — |, a

A" — marpuiy u3 nIepBbIX [d — j] CTPOK M CTOJOLOB Marpuubl A, .

Js Beraucienus (pyHKIMK IpaBaononoous Ha ocHose dopmyi (1) — (5)
U QyHKuuH miotHocTH (7) Tpebyercs nepeiftu oT Marpuisl H, Kk Marpuie
A,. B pabore [5] noka3aHo, 4T0O BEKTOp 7, , UMEIOIIHI (QYHKIHIO IUIOTHOCTH

(7), mokeT OBITH IIpE/ICTABNIEH B BUAE I, =, + P1, e P, — HWKHASA TPEYTOJlb-
Hasl MaTpPUIa C MOJIOKUTEIBHBIMU JHATOHAIBHBIMH 3JIEMEHTAMH TaKasl, 9TO
P P'= A, aBekrop 1 umeeT GyHKIMIO IIoTHOCTH (7) ¢ mapamerpamu [, =0,
A, =1, 1 TeM xe BEKTOpOM 1), 4To U A714 7, . Pacnpenenenue n He 3a8BUCUT OT
BpPEMEHH, U MMOITOMY MHIEKC ! JUIs Hero omymieH. B pabore [1] nokasaHo,

J+1 .,
4TO KOBapHALMOHHAs! MaTpHLa }/ (1) CyLIECTBYET IpH v, >T, j=1...du

. 2 o Dda-i
V(n)=dlag Y [ Jj=1l.4d
Ay —d+j-20502a,-i-1
Ipenmnonokum, 4T0 yIOMSHYTIE OTPAHUYEHHS Ha T BHUIOJHEHBL. Torma
YCJIOBHAsI KOBapHAL[MOHHAsi Marpuua H, 3anumercs B BHe

Var)=H =BV (mi.
IpencraBus koBapuaoHHyto Marpuny B Bune H,=UU/,tne U, —Hux-
Hsisl TPEYTOJIbHAS MATPHUIIA C TTONOKUTENIbHBIMH JIMAaTOHAIBHBIMU 2JIEMEHTAMU

(U, MOxeT OBbITh BEIYHCIIEHA JUIS TIPOM3BOIBHOI pasMEpHOCTH ¢ C IIOMOIIBIO
aJTOpUTMA PA3JIOKEHUST XOJIEIKOTO), TTOTy4YnM

11

i=d-j+2

2a d+j-2
=U, diag —d Sl J

YTO MO3BOJIAET BEIYUCIUT MaTpuily A = PP’

Crnemyer OTMETUTbh, YTO MOXKHO OBIJIO OBl M3HAYATILHO 33]1aTh TUHAMHKY
MOJIOKUTEBHO OMPEACICHHON MaTpuIlbl A, , HanpuMep, o GopMysiaMm, aHa-
aoruuHbIM (2) — (5). Ongnako B 9ToM ciaydae V, (1) He cienosana 661 DCC-
GARCH(1,1) turaMuke ¥ OBLTO OBl HAPYIICHO PABHOIIPABUE B CPABHEHUH C
MOJIETIHIO Ha OCHOBE HOPMAJIBHOTO paclpeeIeHusI.

Mopens Ha OCHOBE t-pacrpeieNIeHNs CO CKaJSIPHBIM ITapaMeTPOM CTeTie-
Hell CBOOO/IBI OTyYaeTCsl M3 MOJIEIIH C BEKTOPOM CTeTIeHel CBOOOIBI BBEC-
HHMEM OIPaHHYEHHUS V, =V, =...=V,. [Ipu 3TOM JIMIIb YIPOIIAIOTCS BBILIETIPU-
BesieHHBIE (GopMyITbl. CKaSIpHEIHA TapaMeTp CTEIEHEH CBOOOIBI JaeT BO3MOXK-
HOCTB YYUTHIBATh HAJTHMYHE TSHKENIBIX XBOCTOB Y MAPTHHAIBHBIX pactpeese-
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HUH JOXOTHOCTEH, OJHAKO B OTIMYHE OT BEKTOPHOTO MHapaMmerpa He
MIO3BOJISICT MOACIMPOBATH PA3JIMYHS B TONIIMHE XBOCTOB PACHIPEICICHIN IS
Pa3UYHBIX AKIHH.

Just xaxkporo u3 16 HabopoB akIuii, MpeCTaBICHHBIX B Ta0M. 3.1, 6buTH
ouenensl 10-mepHbie Monenu VAR(1)-DCC-GARCH(1,1) nns Bektopa 7, ¢
HOPMAJBHBIM paclpe/ielieHHEM, t-pacrpeieIeHHEeM CO CKaIsIpOM CTeTCHEeH
cBOOOJIBI M t-pacIipe/ielieHueM C BEKTOPOM CTereHel cBoOobl. OTieHMBaHUE
IPOU3BOIMIIOCH METOJIOM MAaKCHMAaJIbHOTO KBAa3UIIPABIOMOA00Ms HA OCHOBE
(yskmi rotHocTH (6) ¥ (7) ¢ HCIOIb30BaHUEM MEPBBIX 760 HaOIMOIeHUH
B BEIOOpPKE.

MHuoromepHOe HOpMalIbHOE pacIipeaeieHie yTo0HO I IPIMEHEHHUS Me-
TOa MAKCHMAaJIbHOTO KBa3HUIIPABIOIIOJO0HS, U IIPH €0 UCIIONB30BaHIH BhI-
YHCIHUTENBHBIC IPOOIEMBIL, KaK IMPaBUIIO, HE BOSHUKAIOT. OTHAKO 3TOTO HEJIb-
35 cKa3aTh 0 MHOTOMEPHOM t-paciipenesieHnn. B HacTosIee BpeMs H3BECTHO,
YTO BKIIIOUCHHE YHCIIA CTETIeHel CBOOOIBI MHOTOMEPHOTO t-pacrpeeacHus
B COCTaB apryMEHTOB, [0 KOTOPBIM MaKCUMH3HPYETCsl QDYHKITUS TPaBIOIIO-
no0us (kak, Harpumep, B [15]), sBseTca He BIIOJTHE KOPPEKTHBIM C BBIYHC-
JUTENBHOM TOUKH 3peHusl. Bo3HMKaloImue B cIydae TAKoro BKIIOUSHUS IPO0-
JIEMBI pacCCMOTpEHBI B padoTax [8], [9] u [16]. B cuiry Hanmmuus 3TuX mpooiem,
IIPH OLIEHKE MOZIETICH C MHOTOMEPHBIM t-pacipeieieHueM apaMeTphI CTeIe-
Hel cBOOOJIBI JKeIaTeIbHO (PUKCUPOBATh MEepell MaKCHMH3aIue QyHKITUN
npaspornonoous. OgHAKO B HACTOSIICH paboTe MPUMEHEHUE TAKOTO ITOX01a
K MOJICTIN C BEKTOPHBIM ITapaMeTPOM CTEICHEH CBOOOIBI HATAIKUBACTCS HA
npo0ieMy IpeaBapUTEIBHOTO BEIOOPA HHANBHIYAIHHOTO YUCIIA CTETICHEH
CBOOOJBI IS KXKIOW akuy. Ha maHHEI MOMEHT B IUTEpaType HE MPEUIo-
JKCH IPUHIIUT PEIBAPUTEIBLHOIO TOI00pa BEKTOpA CTEIIEHEH CBOOOABI TS
OPUMEHEHHS METOJ]a MAKCUMAJILHOTO KBa3umpasaononobus. [lostomy, 4ro-
05! H30€KaTh MPOU3BOIIA IPH OLICHKE MOZIETICH, B HACTOsIIEH paboTe BEKTOP-
HBII TapaMeTp CTeNeHei CBOOO/BI BCe e BKJIIOYACTCS B COCTAB apI'yMEHTOB
MaKCUMU3alluK PyHKIHUU Tpasaononodus. Kpome toro, s obecreueHus
paBHOIIPaBHs TPU CPABHEHUH OLICHCHHBIX MOJENEH CKaSIPHBIN mapaMeTp
CTETeHEH CBOOOIBI TAKKE TPUXOAUTCS BKIIIOUATh B COCTAB APTYMEHTOB OIITH-
MH3aIHH.

Yder Hanu4us TMHAMUYECKUX CBSI3€H, aBTOKOPPEISALNIM, a TAKXKe mepe-
KPECTHBIX KOPPEILIHNN MEXIy ToXomHOCTAME 10 akunii mpuBOANUT K 0OJIb-
oMy ymuciy napamerpos B paccmarpuBaeMbix VAR(1)-DCC-GARCH(1,1)
Mozeisx. B Monmenu ¢ HopMambHBIM pacipeelIcHueM, OCHOBAHHOH Ha (pyHK-
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UM TUIOTHOCTH (6), umeeTcs 187 mapameTpoB, a B MOZIEIAX ¢ t-pacipeesieHueM
CO CKaJISIpOM U BEKTOPOM CTereHel cBoOO/IbI, OCHOBAHHBIX HA (DYHKIIMH IUIOT-
HoctH (7), — 188 u 197 mapameTpoB COOTBETCTBEHHO. Takoe KOJIMYECTBO Ia-
paMeTpoB OCIOKHAET MPOLENYpPy OLEHKH Mojielieil U TpeOyeT akKKypaTHOTO
nox0opa CTapTOBBIX 3HAYCHUH TapaMeTPOB IS a[IeKBATHOM CXOMUMOCTH ONTH-
MU3AIUOHHBIX TIporieyp. CTapToBBIE 3HAUEHUS JJIsl BEKTOpPA ¢ M MaTPHIIbI O
noJ0MPaTuCh Ha OCHOBE PE3yNbTaToB OlleHKH 10-MepHBIX Moaeneit VAR(1)
JUTSL KKJI0TO U3 16 HAOOPOB aKIHid, TSt BEKTOPOB M, O, [3 ¥ TApaMETPOB CTe-
TieHel cBOOOIBI V — Ha OCHOBE OIIEHOK MapameTpoB oqHoMepHbIXx GARCH(1,1)
MOJIETICH ¢ t-pacTipeeTICHueM TS KayK 0! aKIiH, ISl MaTPHUIE S — Ha OCHO-
BE OIIEHKH 0e3YCIIOBHOM KOPPEILIIHOHHON MaTpHIbl JoxogHOCTeH. [ ma-
paMeTpoB a ¥ b B ypaBHEHHH IHHAMUKH KOPPEILIMOHHON MaTpHUIIEI (4) cTap-
TOBBIC 3HAYCHUS BRIOUPATHCEH BPYIHYIO.

OTMeTHM, YTO IS YCIOBHON KOBaPHALMOHHON MaTPHIIEI ABTOPOM OBLIH
onpoOoBaHkI U OoJiee cIoKHbIe n3BecTHBIE MHOTOMepHble GARCH Moznenw,
conepsxkauue 10 300-400 napamMeTpoB B 3aBUCUMOCTH OT CIOXKHOCTH MOJIE-
mu. OIHaKo B CHITy OTPaHHYEHHOTO 00beMa BBIOOpKH B 760 HaOMIOACHUN,
TaKHUe MOJICIIH IEMOHCTPHUPOBAIIH TUIOXYIO CXOIUMOCTD, U OBIJIO PUHSITO Pe-
meHne ocraHoBuThes Ha crierudurannn DCC-GARCH(1,1).

B tabn. 3.2-3.4 npencrasneHsl omnenku mnapamerpoB VAR(1)-DCC-
GARCH(1,1) Mmoxereii c HOpMaIbHBIM pacIpeielIecHUeM, t-pacrpeeiecHueM
CO CKaJISIpOM CTEICHEl CBOOOABI U t-pacipeieIeHIEM C BEKTOPOM CTEICHEH
cBoOoOBI 111 HaOopa akmuit Ne 1. PesynsraTel orleHHBaHUS MOIENen st
OCTaJIBHBIX HA0OOPOB KAYeCTBEHHO CXOXH C pe3yJibTaraMu st Habopa Ne 1.
[TonmyuyeHHBIE OLIEHKU CBUAETENBCTBYIOT O TOM, YTO PacCMaTpUBaeMble MOJIE-
JI¥ QICKBATHO YYHUTHIBAIOT SMIIUPUIECCKHE CBOMCTBA JAHHBIX, OTMEUCHHEIC B
paszerne 2.

CTaTHCTUYECKH 3HAUUMBIX MOJIOKHUTEIBHBIX MU OTPHUIIATENIHBIX TPEH-
JIOB B lIeHax akiuuii Habopa 1 He mpocnekuBaeTcs: OOJBIIMHCTBO KOMIIOHEHT
BEKTOpa ¢ HE3HAUYMMBbl. 3HAUMMBbIC TUHAMUYECKUE CBS3H MEXKY JTOXOIHO-
cTAMu, HaOmonasmuecs B 14-mepuoit Mmogern VAR(1) B pasnerne 2, mpucyT-
CTBYIOT H B IIOJYYEHHBIX 00JIee CIIOKHBIX MOJEIAX: B MaTpuIle  MMEIOTCS
KaK IOJIOKUTEIbHBIC, TAK U OTPHIATEIbHBIC 3HAYNMBIE 2JIEMEHTHI, KOTOPHIE
OTPaKAIOT CIIOKUBIIYIOCS HA PBIHKE THITHYHYIO PEaKIHNI0 HHBECTOPOB HA POCT
[eH TeX WM WHBIX aKIIHH.
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Knactepu3zanus BonaTuibHOCTEH B MOJENTH yUTeHA 3a CUET 3HAYUMBIX U
O6mm3KuX K 1 KOMITOHEHTOB BEKTOpa [3, a OIleHKa MaTpHIlbl S Onm3ka Kk 6e3y-
CJIOBHOM KOPPEISIIIMOHHON MaTpuIle JOXOTHOCTEH, MPUBEACHHOM B pa3ziede 2.
Haxkonerr, 7ocTaTouHO HU3KKE 3HAYCHUS OICHOK MapaMEeTPOB CTETIICHEH CBO-
0071b1 V yKa3bIBAIOT HA HAJTMYHE TSDKEJIBIX XBOCTOB y MaprHHAIILHBIX pacipe-
JeJieHuil toxonHoctel akuuil. [Ipu 5TOM OHM CyIIECTBEHHO Pa3IU4aloTCs B
ClTydae BEKTOpa CTEIICHEH CBOOO/IEBL, a CIICJOBATENILHO, TOJIIIHA XBOCTOB Pa3-
HUTCS OT aKIUH K aKIHH.

OTaensHO OTMETHM, YTO BRICOKOE 3HAUEHHE OLICHKH MTapameTpa b TOBOPUT
0 TOM, YTO €CJIH KOPPEIAINH JOXOJHOCTEH OONBIIMHCTBA aKIMil B Habope
BBIPOCIIH B KaKOW-TO MOMEHT, TO UX BBICOKHE 3HAYEHUS COXPAHSIOTCS eIle
JIOCTAaTOYHO MPOIOJKUTENBbHOE BpeMsl. JJaHHOE CBOWCTBO IOCTPOEHHBIX MO-
JIeJield B LIEJIOM COINIacyeTcsl C MHTYUTUBHBIM MPEICTaBICHUEM O BIHSHUU
HOBOCTeH Ha (GoHIOBEIC pHIHKH. OZHOBPEMEHHOE MOBHIIMICHNE KOPPEIIUit
JOXOHOCTEH MHOTHX aKIIHH 9aCTO MMPOMCXOINT IIPH BBIXOJE HOBOCTEH NIOJI-
TOCPOYHOTO XapaKTepa, HalpuMep, MAaKPOIKOHOMUYIECKHUX JJAHHBIX, U TTO3TO-
My BIHMSIHHE TaKUX HOBOCTEH Ha KOPPEJAIUH JOXOAHOCTEH COXpaHIeTCs B
TEUYEeHHE HEKOTOPOT0 MPOAOKUTENHFHOTO MepHoa ocie ux BbixoAa. O1eH-
Ka MapameTpa g 3Ha4MMa, HO UMEET 3HAUUTEIbHO MEHBIIHIA MOPSI0K, YeM
OLICHKA b BCIIENCTBHE TOTO, YTO B TAHHOW paboTe B ypaBHEHHH (4) HCIONb-
3yIOTCSl HCHOPMHUPOBAHHBIE IIOKH €, .

4. OnTumusanus noprdeJei

OcHOBBI COBPEMEHHOH OPT(ENBHON TEOPHH 3aJI0KEHBI B (DyHIaMEHTANb-
HbIX pabotax [17] u [21]. OGo3Ha4uuM yepe3 w, =(w,,,W,,,...,Wy,)” BEKTOp H0-
7€l akuuil B MOMEHT BpEMEHU ! B (PMHAHCOBOM NOpPT(ene, KOTOPIH HE0O-
XOUMO ONTUMU3MPOBATh T€M WM HHBIM 00pa30M B MOMEHT BPEMEHH 7 —1.
ITo onpenenenuto, s JaHHOTO BEKTOpPA BCETJA BHIIONHEHO Uw, =1, r1ie
1=(1,1,...,1y". IlonoxkuTeNbHBIE KOMIIOHEHTBI BEKTOPA W, COOTBETCTBYIOT AJIMH-
HBIM HO3HULAM II0 T€M MU HHBIM aKIHAM, & OTPHIATENbHbIe KOMIOHEHTHI —
KOPOTKHM IO3ULIUAM.

OTMeTuM, 4TO Ul pacCMaTPUBAEMBIX B JaHHOH pab0TEe POCCUICKUX aK-
LUH CYIIECTBYIOT ONIPEAE/ICHHbIE OTPAHMYEHNUS] HA KOPOTKHUE IPOIAXKHU, KOTO-
pBIC 3aTPYAHSIOT COCTaBICHUE TEX WJIN UHBIX (PUHAHCOBBIX MOpTdemnei. Jta
npo6iemMa B paboTe He pacCMaTPUBAECTCs U BO3MOKHBIE OTPaHUYEHHs Ha KO-
POTKHE NPOJaXKU IIPH COCTaBIeHNnH nopTdeneii urHopupyrorcs. Paccmarpu-

33



BaeMble 14 aKkuuii sABIAIOTCA ONHUMU U3 HauboJjee JIMKBUIHBIX HA POCCUH-
cKkoM ()OHJJOBOM PBIHKE, M OTPAaHUUYEHUS Ha UX KOPOTKHE MPOAAKU HE SIBIIS-
I0TCS JKeCTKUMU. TeM He MeHee MOoNyueHHbIe B paboTe BBIBOJBI U3 CPAaBHU-
TEJILHOTO aHaJM3a MoKa3aTenel nmoprdenei, ONTUMU3NPOBAHHBIX B PaMKax
pa3IMuYHBIX MOJIENIEN, BEPHBI B TOH CTENIEHH, B KOTOPOM OrpaHUYEHHS Ha KO-
POTKHE MPOJaKH HE MPEISATCTBYIOT COCTABICHHUIO 3THX NMOpTdereit.

J1st BeKTOpa yCIOBHBIX OXKHUIAHUH JOXOTHOCTEN U X YCIOBHOM KOBapHa-
IHOHHOI MaTpPHUIIBI MO-TIPEKHEMY HCIONIB3YIOTCS 0003Ha4eHus |, 1 H, co-
OTBETCTBEHHO. B Mozensx, paccMaTpuBaeMbIX B JaHHOW pabote, U, U H,
omnpenensiorces popmynamu (1) — (5). Uadopmammm o u, 1 H, 10cTaToqHO
IUTSL COCTaBJICHUS TIOPTQEIeH IBYX TUIOB: MOPTdEIs ¢ MUHIMAaIBHOU ITHC-
nepcuent J0XOJHOCTH PU HAJIMYMK OTPaHUYEHHUI Ha 0)KUAAEMYIO JOXOTHOCTD,
B YaCTHOCTH, IOPTQeEIsi ¢ MUHIUMAJIbHON AucTepcueii 6e3 orpaHmdeHHl, U
nopTdensi ¢ MAaKCUMaJIbHBIM OXKUJAHHEM JOXOAHOCTH MPU HAJMYUHU OTpaHH-
YEeHHUI Ha JUCTIEPCHIO JOXOAHOCTH. DTU NOPTQhenu yI0OHBI TEM, UTO IPH ONTH-
MH3aLUH BEKTOP BECOB aKIMil B HUX MOXET OBITh HAlJIeH aHATUTHYECKU.

[Ipu ontumu3anuu (GUHAHCOBOTO MOPTQETST HHBECTOP MOXKET HUCXOAUTH
U3 CBOMX IPEANOYTEHUH OTHOCUTEIBHO KEIATE€IbHOIO YPOBHS JOXOJHOCTH
noprgens. [lycts 7 — MUHUMaNIBHBIH IPUEMIIEMBIH YPOBEHb OKUAAEMOH 10-
XOIHOCTH TIOpT(dertst, yCTaHOBIICHHBIM HHBecTOpoM. HanbGosee ectecTtBeHHON
3aadeil A1 TaKOro WHBECTOPA SIBIISICTCS HAXOXKIIECHHE TOPTHENs C MUHH-
MaJIbHOHM JUCIIEPCHEN TOXOMHOCTH CPEeU MOPTQENeH ¢ 0KUITAeMOU TOXO/-
HOCTBIO HE HIDKE 7 . TakuM oOpa3oM, TpeGyeTcss MUHUMH3HPOBATE TUCTICp-
cuto noptdes:

wHw, = min
MIPU OTPAHUYCHUAX
Uw, =1,
ww,r.

[Ipumenssa Teopemy Kyna — Takkepa, HEeTpyaHO YOSIUTbCS YTO PELLICHHE

JAHHOMU 3a/1auyl YCIOBHON ONTUMU3ALUU BBINISAUT CACAYIOIIUM 00pa3oM:

cMy _ Hr_l ((“;H/_lur_FM:H[_Il)l+(71,H/_]l_H:Hr_ll)ux)
C VH(wH - P H v (FUH v H )

®)

rae abbpesuarypa CMV, kotopast B JaHHOH paboTe NCIONB3yeTCs I 000-
3Ha4YeHUs mopTdenei 3Toro Tuma, o3HadaeT ‘“‘conditional minimum
variance”.
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Ba)xHBIM 4acTHBIM Clly4aeM 3TOM 3a7a4ul SBJISAETCS MUHUMHU3ALUS JTHC-
MIEPCUU I0XOIHOCTHU NOpTdens 6e3 orpaHuYeHHs Ha yPOBEHb 0XKUIaeMOH J0-
XOJHOCTHU. YCTpaHEHUE OTPAHUYEHHS L)W, 2 F IIPUBOIUT K PELIEHHIO CIEYI0-

mIero Byuaa.
-
v Hv

" UVHW

rae AMYV o3Hauaer “absolute minimum variance”.

Y uHBecTOpa MOTYT OBITh TAKXKE HEKOTOPBIE MPEAIOYTEHUS OTHOCUTEIb-
HO JIOMTYCTHUMOM BOJIATUIIBHOCTH JIOXOTHOCTH (popMupyemoro noptdens. O6o-
3HAYUM YEpe3 V YCTAHOBJICHHBII MHBECTOPOM MAaKCUMAaJIbHBIN JJOITy CTUMBII
YPOBEHb JUCTIepCUu A0xoaHocTH moptdens. MckombiM moptdenem B 3ToM
CITyJae eCTECTBEHHO CINTATh HOPTQEIh C MAKCHMAIBHOM 0’KHUIaeMOM TOXO/I-
HOCTBIO CpeTH TopTdereli ¢ AucIepcnei TOXOAHOCTH He BRIIIE V . DTO 03Ha-
9aeT, YT0 ONTHMHU3AIHS TOPTQEISI IPOBOJUTCS ITyTEM PEIICHHS CIIeTyIoneh
3a/laui MaKCHMU3alUH:

)

Ww, = max
Wi
IIPU OTPAHUYECHUAX
Uw, =1,
wHw, <V .
JaHHast 3a1a4a Takke MOXET OBITh pellieHa ¢ TOMOIIEI0 TeopeMbl KyHa —
Takkepa, HO ee pellleHHe UMeeT HECKOIIbKO 00Jiee TPOMO3IAKHM BUJ, UEM pe-
HIEHHE 3a7[a41 YCIOBHOI MUHMMU3AIUY AUCIEPCUU, B CUITy HAIWYUS HEIIH-

HEWHOTO OrpaHuuYeHus. BEKTOp BECOB aKinii B ONTUMHU3UPOBAHHOM MOPT(hHe-
Jie TAaHHOTO TUTa UMEET CIEeYIOIINi B

1
o (WwH ' -(WH Y CH ) Y,
H{ : (1 Ht 11) ! [Mr ! u’vfl»z’l/]t{f—lz)gl : ) J _uth ll 1+Hr
W,CME — 1 (10)
rrr-1 _ rIF-I0\2 (17 17151 \2
l/H;] (l/H;ll)fl [H{Ht H{vfl't;l,[—;,[}li)gl H; 1) J —“.;H;ll 1+”-,

rae CME — ab6peBuarypa s “conditional maximum expectation”.

[Nepen Tem Kak MPOBOAUTH ONITUMU3AIINIO TOpTdenel A Moenel u3 pas-
JeTa 2, pacCMOTPUM NPUMEpP NOCTpoeHus 3¢ deKTuBHOTO (hpoHTa MOpThenen
Ha OCHOBE BBIOOPOUYHBIX CPEAHUX W KOBapHalHii joxonHoctei. B Tabm. 4.1 u
4.2 mpencTaBiIeHbl CPEAHUE 3HAYCHIS, CTAaHJAPTHBIE OTKIOHEHHS U KOpPeLs-
UM JIOXOTHOCTEH akiuid Habopa Ne 1, BRIYHCIIEHHBIE MO TIepBBIM 760 HaOIIO-
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JEHUSM, Ha KOTOPBIX MPOU3BOAMIIACK OIIEHKa Mojieneil u3 pazaena 2. cnonb-
3ysl 3TH Benu4uHbl B popmynax (8) u (10), momyduM ONTUMHU3UPOBAHHBIE
nopTQen Ha 0OCHOBE «0E3yCIIOBHBIX» CPEHUX U KoBapualui. Jlanee Bapbu-

pys mapaMeTpsl F U V , TOCTPOUM MHOKECTBO 3(h(PeKTUBHBIX mopTderneit Ha

mrockoctH (Var(R),E(R)),tne R — noxomHocts noprdens. [lomyuennas rpa-

HHLA 3¢ PEKTUBHBIX opT(eneil nzobpakeHa Ha puc. 4.1.

I'panuna 3pdexTuBHBIX opTdeneii Ha puc. 4.1 MOTHOCTHIO ONUCHIBACTCS
kak CMV, tak u CME noprdensmu. I1pu 3TOM HIXKHSS BETBb TPaHHUITBI d(-
(heKTUBHBIX TOpTdeTei, KoTopast Ha puc. 4.1 omyIieHa, IETUKOM JICKHUT B 00-
JIaCTU C OTPULATEIbHOIN 0XKUIAEMOM JOXOJHOCTBIO U I0ATOMY SIBJIIETCS HE-
peNeBaHTHOI Ha MPaKTHKE, HOCKONBKY JUIS JII000TO MOpT(es HIKHEH BETBH
MOYKHO HalTH TIOpT(desih Ha BepXHEH BETBH, UMCIOIIUH Ty e TUCIICPCHIO, HO
OoJplee OXUIAHUE JOXOAHOCTH. TakuM 00pa3oM, B JAHHOM citydae 3P Qek-
tuBHBIe opTdenn coBnanaroT ¢ CME moprdensiMu, mocKoIbKy B HUX MaK-
CHUMU3UPYETCS O’KUIaeMas JOXOJHOCTb.

Tabauya 4. 1. Cpenuue u cTaHAapTHBIC OTKJIOHEHUS JTOXOHOCTEN [uist Habopa akimit No 1

AFLT | GMKN | DIXY | GAZP | IRAO | MTSS | RASP | ROSN | SBER | URKA
Cpennee | —0,04 | 0,00 |-0,08| 0,02 |-0,03|-0,04 | 0,07 | 0,05 | -0,07 | —0,02

Crn.
OTKJL.

4,02 4,50 3,64 | 3,94 | 533 | 330 | 6,23 | 2,74 | 4,28 | 4,64

Tabauya 4.2. Koppensiuu 10XonHocTel 11t Habopa akuumit Ne |

AFLT | GMKN | DIXY | GAZP | IRAO | MTSS | RASP | ROSN | SBER | URKA
AFLT 1
GMKN | 0,81 1
DIXY 0,87 0,81 1
GAZP 0,71 0,66 0,72 1
IRAO 0,65 0,58 0,64 | 0,51 1
MTSS 0,75 0,78 0,77 | 0,61 0,60 1
RASP 0,47 0,47 0,44 | 0,29 0,32 0,45 1
ROSN | 0,44 0,46 0,46 | 0,36 0,37 0,38 | 0,28 1
SBER 0,61 0,59 0,65 0,56 0,52 0,61 0,35 0,32 1
URKA | 0,23 0,25 0,25 0,24 0,23 0,23 0,19 0,19 | 0,18 1
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Puc. 4.1. MHoXecTBO 3(pbekTBHBIX TTOpTdeeii 1t Habopa akiwmii Ne 1
Ha OCHOBE BBIOOPOUHBIX CPETHUX U KOBapHallMil JOXOTHOCTEH

[MoctpoerHOE MHOXKECTBO 3(h(HEKTUBHBIX TOPT(hEne MO3BOJSLET OIICHUTh
PHUCKH CTpaTerny, HalpaBJIeHHON Ha 0OecrieueHue TOro WM HHOTO YPOBHS
JOXOAHOCTH HOpTdhens. B naHHOM citydae OHH TOCTaTOYHO BBICOKH JaXKe IS
HeOOoIBIION TpeOyeMoil ToxomHoCTH. Tak, eciy HHBECTOp 3a1all B KaueCTBE
OpHEHTHpA OXXHIaeMyI0 10X0qHOCTE 0,1% B IeHB, TOPT(ENTh ¢ MUHIMATEHOH
BOJIATUJILHOCTBIO OyJIeT UMETh CTaHAAPTHOE OTKIIOHEHUE THEBHOM JJOXOHO-
ctu 3,7%. Ilpu opuenTupe Ha oxuaaemyro qoxomaHocts 0,2% B 1eHb, MUHU-
MaJibHas BOJIATUILHOCTh COCTaBUT yxe 5,4%, a npu opuentupe 0,5% ona
nocturher 11,1%.

Kak 65110 cKa3aHO B paszerne 2, i Kaxa0ro u3 16 paccMarpuBaeMbIX B
pabote Habopos akuuii 661K otieHeHbl VAR(1)-DCC-GARCH(1,1) monenu
C HOpMaJIbHBIM pacipeielieHHeM, t-pacipe/ieieHUeM CO CKaJIsipOM CTeTeHeH
cBOOOBI U t-pacrpeieIeHueM ¢ BEKTOPOM CTereHel cBo0osl. Ha ocHoBe
Ka)KJ0H U3 IOITyYeHHBIX 48 Mozeseit ObUTH ITOCTPOEHBI MPOTHO3EI TNHAMUKHI
BEKTOpA YCJIOBHBIX CPEJHHX |, U YCIOBHOH KOBapHallMOHHOW MaTpuusl H,
Ha iepuoz ¢ aBrycta 2011 . mo ¢peBpans 2013 1. (mocienaue 379 Hadmone-
Huil B BeIOOpKe). [lanee ¢ OMOIIBIO IOTyYeHHBIX psinoB [, 1 H, mo popmy-
nam (8) — (10) onpenensuuch Beca akIuil B MOPTHENIX, ONTUMHU3UPOBAHHBIX
no cxemam AMV, CMV u CME. B kadectBe napaMeTpoB AJisi OrpaHU4YEHUI
ucrosnp3oBanuchk ¥ =0,5 1 v =50. Ha ocHOBE BBIUHCIECHHBIX BECOB PACCUH-
THIBIUCH (PaKTUUECKUE JOXOIHOCTH ONTUMU3UPOBAHHBIX MopTdeneii. [1o
MOJIYYEHHBIM psiiaM (aKTHUECKUX JOXOTHOCTEH sl BceX mopTdeneit Obun
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paccuuTaHbl cpeJHUE 3HAYCHUS U CTaHJAPTHBIE OTKJIOHEHUs], KOTOpBIE MPU-
BeIeHbI B Ta0. 4.3.

ComnitacHo Ta6m. 4.3, 1 AMV noprdeneid MoJielld Ha OCHOBE HOpMaJTb-
HOTO pacrpeeieHus U t-pacipeieIieHUi CO CKaIsipoOM M BEKTOPOM CTeTeHEeH
CBOOO/IBI MOKA3bIBAIOT IPUMEPHO OJMHAKOBBIE Pe3yNbTaThl. CpeaHue T0XO01-
Hocti AMV noprdeneii i 3TUX MOJCNEH pa3IuvaroTcs B OOJIBIIMHCTBE
ciydaeB He Oonee yem Ha 0,02 NpOLIEHTHBIX MyHKTA (ajnee — I.I.), a CTaH-
JapTHBIE OTKIIOHEHHS — He Oonee 9eM Ha 0,03 m.m. Takum oOpa3om, HE OJHA
U3 MOJIeJIeH He UMEET ABHBIX IPEUMYIIECTB 10 CPAaBHEHUIO C APYTUMH B 3a-
nade abCONMOTHON MUHIMU3AINN AUCTIEPCHHU TOXOTHOCTHU TTOPTQETIS.

Jus CMV noprdeneit MuHnManbHasi (pakTHuecKas JUCTIEPCHs TOCTUTa-
€TCsl B MOJIEJIM C HOPMaJIbHBIM pacnpeaeneHneM. CTaHIapTHOE OTKIIOHEHUE
B 9TOI MOJIEJIN OKa3bIBAEeTCS HIKE, YEM B MOJIENIH HA OCHOBE t-pacpeieneHust
CO CKaJIIpOM cTerneHeld cBooonbl, Ha 0,1—0,3 I.II., ¥ HIDKE, YeM B MOJIEIH C
BEKTOpOM cTerneHel cBo6osl, Ha 0,3—0,4 .. [IpuMedaresbHo, 9TO JUIS BCeX
CMYV mnoptderneii yuaeT HaTUIUsS TSHKEIBIX XBOCTOB YBEIHMUUBACT (haKTHUe-
CKYIO JUCIIEPCHIO TOXOTHOCTH ONTUMHU3UPOBAHHOTO TopT(des, a y4der pas-
JMYUH B TSDKECTH XBOCTOB JIJIS PA3JIMYHBIX aKIMH YBETTMUUBAET €€ JOMOTHU-
TenpHO. OHAKO t-pacrpeesicHne ¢ BEKTOPOM CTETIEHEH CBOOOIBI JaeT X0-
PpoIITe pe3yNbTaThl ¢ TOYKH 3peHuUs (haKTHUECKOU cpeaHer qoxoqHoctn CMV
nioptdeneit. [l 6onpmuacTBa CMV niopTderneil, cocTaBIeHHBIX I Ha00-
POB aKIMii C BEICOKOW JINKBUIHOCTHIO (Ha0Ophl 1-9) cpemHsst JOXOTHOCTh
JUISL MOJIEJTA Ha OCHOBE t-paciipe/ieieHHs ¢ BEKTOPOM CTEIeHe CBOOOIBI BHIIIE,
4YeM B MOJIEIIM CO CKaJisipoM crerneHedt cBooobl, Ha 0,03—0,08 m.m. u BhIie,
YyeM B MOJIeNIM ¢ HOpMaJIbHBIM pacnpenenenuem, Ha 0,06-0,11 m.o. Jns na-
00pOB 13 MEHEE INKBUIHBIX aKIWH INAepa Cpeau MoJelel He HabmoaaeTcs:
CpeHMe 3HAaYEeHUs JOXOJHOCTEH A MoJieNiell ¢ HOpMaJbHbIM paclipenelie-
HHEM H t-pacTipeieNICHUsIME pa3irdarorcs He 6onee yeM Ha 0,02 1.1

Jns CME noptdeneii mo ¢gaxtudeckoit cpeaHeil 10X0qHOCTH JTUAUPYET
MOJIeNTb Ha OCHOBE HOPMAJIBHOTO pacipeaesnenus. CpeaHss JOXOAHOCTb 00b-
muHcTBa CME noprderneii 1ia Hee NpeBOCXOAUT CPEIHHUE TOXOTHOCTHU IS
MozieJieil Ha OCHOBe t-paclpeesieH’il Co CKaJsipoM U BEKTOPOM CTeTeHen
cBoOobI Ha 0,1-0,3 m.m. [Ipu 3TOM [T GONMBIIMHCTBA MOPTQeEIel ¢ HauMe-
Hee JTMKBUIHBIME HaOopamu akimii (Habops! 10—16) t-pacnpeneneHue ¢ BeK-
TOPOM CTeTIeHel CBOOOIbI YCTYTIAET MO CpeTHEN JOXOJHOCTH t-pacipeieICHUI0
CO CKaJISIpoM cTerneHeil cBobonbl. TakuM 00pa3oM, yueT pa3inyuii B TOJILIH-
HE XBOCTOB JJIS pa3JIMYHBIX aKIUK B TaHHOM ClIyyae CHH)KAaeT CPEHIOIO pe-
3yABTAaTUBHOCTH Toprosiu. Oarako st CME moprderneit Mogens Ha ocHOBe
t-pactpeneNieHus ¢ BEKTOPOM CTeleHel cBOOOBI JaeT, Kak MpaBmiIo, Hau-
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MeHbIIee (PaKTUIeCKOe CTAHAAPTHOE OTKIIOHEHHUE: B OONBIIMHCTBE TTOPTQe-
JIel OHO OKa3bIBaeTCs MEHBILUM, YEM B MOJIEJNIU CO CKAJIIPOM CTENIEHEH CBO-
60mp1, Ha 0,1-0,3 1.I1., ¥ HIDKE, YeM B MOJICIIM C HOPMaJIbHBIM pacipeselie-
Huem, Ha 0,2—0,7 n.m. st maHHBIX TOpTdeneld BONaTHILHOCTh CHIKASTCS
KakK 3a CUeT y4eTa HaJH4Yus TSHKEJIBIX XBOCTOB, TaK U 32 CYET y4eTa pa3Indus
B UX TOJIIUHE JUI Pa3IMYHbIX aKIUi.

Ha puc. 4.2-4.4 u3obpaxxena guHamuka croumoctd AMV, CMV u CME
nopTdeneit a1 Habopos akiwid Ne 1, 8 1 16, KOTOpbIe HMEIOT COOTBETCTBEH-
HO BBICOKHH, CpEIHUI U OTHOCUTEIBHO HU3KUM YPOBEHb JIUKBUAHOCTU. Tpa-
exTopuu cTomMocT AMYV noptderneit B MOensIx ¢ HOpMaJIbHBIM pactperie-
JICHUEM U t-pacrpeieIeHus MU TOCTATOYHO OTM3KH B CHITY OJIM30CTH CPETHUX
Y CTAHJAPTHBIX OTKIIOHEHUH JJOXOJHOCTEHN 3TUX opTdeneit, mpuueM 3To Ha-
Omromaerca BHE 3aBUCMMOCTH OT YPOBHA JIMKBUAHOCTH HaOopa akuuil. Ha
puc. 4.3 s TMKBUIHOTO Habopa akiuilt Ne 1 BUaHO, 9To cTouMocTh CMV
nopt¢erns, HOCTPOSHHOTO MO MOJEIIN Ha OCHOBE t-paclpeieieH s C BEKTO-
POM cTemneHei CBOOOIBI, IPEBBIIIACT CTOMMOCTD IMOPTQEeH, HOCTPOCHHBIX
Ha OCHOBE JApYyrux Mojenel HaunHasi ¢ ocenu 2012 1. K ¢espamto 2013 1. pas-
HUIA B CTOMMOCTHU MOPT(heEs ¢ MOJEIbIO CO CKAISIPOM CTETeHeH CBOOOIbI
coctaBmsier 10%. s qpyrux TUKBUIHBIX HAOOPOB aKkIUil 3Ta pa3HULA B
croumoctu CMV mnoprdeneir nocturaer k ¢pespamo 2013 . 20-30%. Ha
puc. 4.4 croumocte CME moprdenst Ne 1 s Mozenu ¢ HOpMalibHBIM pac-
MpeJIeIICHUEM BBIIIIe Ha OOJIbIICH YacTH TIepUoJia, YTO HAOIIONAeTCs U IS
6onpmmHcTBa ocTanbHBIX CME noptdeneit. Hopmanshoe pacnpenenenue
MOXET IMPEBOCXOAUTH t-paciipefiesieHue Uil paccCMaTpUBaeMbIX TaHHbBIX, TO-
CKOJIbKY YCIIOBHOE pachpezielieHne TOXOAHOCTE MHOTHX aKIUi OJIM3KO K
HOpMaJIbHOMY, KaK IOKa3bIBaeT puc. 2.2. B yacTHOCTH, TOJIIMHA XBOCTOB
YJIOBHOTO pacIlpeiesIeHus 10XOIHOCTEH HEBEIUKa.

Tabauya 4.3. Cpennue 3Ha4YSHUS U CTAHAAPTHBIC OTKJIOHEHHS TOXOAHOCTEH moprderneii,
ONTUMH3HUPOBAHHBIX 10 cxeMaM AMV, CMV u CME npu 7 =0,5, v =50

VDF SDF N |VDF SDF N |[VDF SDF N |VDF SDF N

Ne nabopa 1 2 3 4
AKIHI
AMV R 0,02 0,03 0,02|0,05 0,05 0,05| 0,05 0,06 0,05 0,08 0,08 0,08

1,34 1,34 132|128 1,28 1,26 1,37 1,37 1,35| 1,32 1,32 1,30
0,18 0,15 0,100,223 0,19 0,15| 0,28 0,24 0,19| 0,28 0,24 0,22
2,03 1,93 1,73| 191 1,80 1,66| 2,02 198 1,68 1,87 1,84 1,60

| =

CMV

o
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VDF SDF N |VDF SDF N |VDF SDF N |VDF SDF N

Ne nabopa 1 2 3 4

aKIMi

CME R 0,98 0,95 096|089 0,87 094| 1,29 1,29 1,34 1,06 1,08 1,24
6, 6,00 5,93 641|598 597 642|569 5,89 623|572 588 6,29

Ne Habopa 5 6 7 8

AKIUi

AMV R 0,04 0,05 0,04| 0,06 0,07 0,07| 0,06 0,07 0,07 0,00 0,01 0,00
o 1,36 1,36 1,33 1,28 1,29 1,28 1,37 1,38 1,35| 1,34 1,34 1,32

CMV R 0,23 0,20 0,17]0,27 0,22 0,19 0,34 0,26 0,23| 0,09 0,08 0,08
o 2,00 1,94 1,73| 1,87 1,73 1,62| 1,98 1,89 1,67 2,02 1,86 1,64

CME R 1,12 1,07 1,10| 1,02 0,97 1,05 1,42 1,30 1.42]| 0,57 0,59 0,70
6, 5,92 6,09 6,50|5,75 5,84 6,18|549 5,81 6,15|6,30 6,12 6,28

Ne Habopa 9 10 11 12

AKIUi

AMV R 0,09 0,09 0,09| 0,02 0,03 0,02| 0,03 0,04 0,03 0,05 0,06 0,06
G, 1,30 1,32 1,29 1,27 1,27 1,26 1,37 1,37 1,35| 1,31 1,31 1,30

CMV R 0,30 0,25 0,24| 0,06 0,07 0,07| 0,18 0,18 0,18 0,14 0,15 0,16
G, 1,890 1,79 1,59| 1,94 1,77 1,65| 2,00 1,94 164|185 1,84 1,59

CME R 1,17 1,11 1,28| 0,26 0,38 0,50 0,93 1,02 1,20| 0,55 0,71 0,88
6, 549 5,76 6,13| 6,04 594 628|591 6,02 6,11|5,76 5,84 6,07

Ne Habopa 13 14 15 16

AKIUi

AMV R 0,02 0,04 0,02|0,04 0,05 0,04|0,05 0,06 0,06]| 0,07 0,08 0,07
G, 1,36 1,36 134|127 127 126| 1,37 1,38 1,35| 1,29 1,30 1,28

CMV R 0,14 0,13 0,14| 0,12 0,13 0,11 0,22 0,20 0,23| 0,16 0,17 0,17
G, 1,99 1,88 1,65 19 1,79 1,61 1,94 1,85 1,65| 185 1,79 1,56

CME R 0,60 0,67 0,76| 0,43 0,53 0,56 0,92 0,95 1,20| 0,65 0,77 0,88
6, 6,18 6,17 6,29]592 593 6,18| 5,62 5,88 6,10| 5,64 5,81 6,08

O6o3Hauenus mozeneii: VDF — t-pacnpenenenue ¢ BekropoM creneneii cBoooass, SDF —
t-pacmpe/iesieHrue Co CKasipoM creneHert cBo0ozbl, N — HOpMallbHOE pacipe/ieieHue.
O6o3Hauenus noprenein: AMV — munumyM gucnepcun, CMV — MUHUMYM AUCIIEpCHU
npu oxunanuy He auke 1, CME — MakcuMyM OKHIQHUS TIPU JIUCTIEPCHH HE BBIILE V.
_ CepbIM BBIJICTIEHBL: naunboneias cpeau N, SDF u VDF ¢daktudeckas cpeHsisi JOXOTHOCTb
R v HaumeHbIIee (PaKTHYECKOE CTaHIApPTHOE OTKIOHEHHE 6R.
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