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BBEJIEHUE

AKTYaJIbHOCTh TeMbl HcciaenoBanuss. CoBpeMEeHHbIH (UHAHCOBBINA PHIHOK
XapaKTEPU3YETCS 3HAYMTEIBHON CIIOKHOCTHhIO MPOTEKAIOIINX HA HEM IPOLECCOB.
Bo3spacraroT pucku, NpoucXoauT TII00annu3aIis MeK/IyHaApOAHBIX PHIHKOB, YBEIH-
YUBACTCSl BOJIATUILHOCThH BAJIIOT, MPOLIEHTHBIX CTABOK, KYPCOB IIEHHBIX Oymar u
IIEH Ha CBHIPHEBBIC TOBAPHI W, KAK UTOT, ((MHAHCOBBIE PHIHKK CTaju OoJjiee HecTa-
OWJIbHBIMU, CJIOXXHBIMH, PUCKOBAaHHBIMH M JeperyaupoBaHHbIMU. CTaHAapTHBIC
METOJIbl MOJEJMPOBAHUS BPEMEHHBIX PSAJOB ISl aHAIM3a U IPOTHO3UPOBAHUA
MIPOIIECCOB, MPOUCXOANINX Ha (DMHAHCOBBIX PBIHKAX, B TAKHX YCJIOBHUSIX YacTO
JAIOT HEYJIOBIIETBOPUTEINIbHBIE PE3yJIbTaThl. MOXHO OTMETUTH pa3pblB MEXKAY
JNEUCTBUTEILHBIMA Y KOHOMUYECKUMHU PEAUTHSIMHA U SKOHOMUYECKUMH TEOPHUSMH.

B a1oii cBsizu moctpoeHue HopManbHBIX MOJEINIEH, MTO3BOJISIONIMX JTyYIIe MO-
HATHb CTPYKTYPY U MOBEIEHUE PBIHKA, KAK €IMHOIrO LIEJIOr0, TaK U €r0 COCTABJISIO-
IIMX, JOJTO€ BPEMs MPUBJICKAIU U MPOAOJDKAOT NPUBIIEKATh BHUMAHUE MPAKTH-
KOB W uccienoBareseil. B HacTosiee BpemMsi CTAHOBSITCS OCOOEHHO aKTyallbHBIMU
paboThI, TO3BOJIAIONINE XOTSI Obl B MUHUMAJIBHOW CTENEHU CMOJISTUPOBATh U 00b-
SCHUTH 3aKOHBI ATOTO pPbIHKA. DTH PaOOThl Ba)XHBI M JIJII MHBECTOPOB, MHTEpE-
CYIOIIMXCSI BO3MOXKHOCTBIO TPOTHO3UPOBAHUS MOBEICHUS 11eH (PMHAHCOBBIX aKTH-
BOB, U JUISl PETYJMPYIOLIUX OPraHOB, KOTOPBIX HHTEPECYET BO3ZMOKHOCTD BIVSTHUSA
Ha PBIHOK TaK, YTOOBI OH HAWIYYIIMM O0Opa3oM COOTBETCTBOBAJ IIEJISIM Pa3BUTHUS
SKOHOMUKHU.

B nocnennee BpeMs Bce 0Ooiblliee BHUMAaHUE YACISIETCS UCCIIEIOBaHUIO (Pu-
HAaHCOBBIX BPEMEHHBIX PAJIOB C TOYKH 3pEHUSI TEOPUH Xaoca. ITO JOCTATOYHO HO-
Basi 00J1aCTh, KOTOpasi MPEJCTaBIACT COOOM aKTUBHO pa3BUBAIOIIUMNCA pa3jiesl Ma-
TEMaTUUYECKUX METOJOB DKOHOMUKH. Maremarnueckas Teopus Xaoca, sBJISIOIasi-
Cid OJAHUM W3 HANpPaBJICHUN HEJIMHEWMHOW IMHAMUKH, MO3BOJSET BBIIBUTH CYII-
HOCTb ITyOMHHBIX YKOHOMUYECKHUX MPOILIECCOB, YACTO CKPBITHIX U HESIBHBIX, U Pa3-
paboTaTh OCHOBY JJISl IPUHSITHS PEUICHUN B TAKMX CUTYyaIlHsX.

Bo3spacranue uHTEpEca K HEMMHEMHOU TUHAMHUKE MOXHO CBSI3aTh B OCHOB-

HOM C JIByMs ()aKTOpaMy — HIMPOKUM PaCIPOCTPAHEHHUEM U JTOCTYIMHOCTHIO MOIII-
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HBIX MEPCOHAJBLHBIX KOMIIBIOTEPOB U OCO3HAHUEM BAXKHOCTH U3YUYEHUS JUHAMHKU
xaotuueckux cucrem. llosisienue [1K BbI3BaNIO K KU3HU SKCIEPUMEHTAIBHBIE HC-
CJeIOBaHUs, KOTOPhIE OKa3aJuCh HEOOXOIUMbI BBUAY HEMOIHOTHI TEOPETUUECKUX
NpeACTaBICHUA B JaHHOW oOsacTu. Te METOAbl M aaropuTMBI, KOTOPHIE €Ie CO-
BCEM HEJAaBHO HE MOTJIM OBITh MCIIOJIb30BaHbBI 110 NMPUYUHE UX OOJIBIION CIIOKHO-
CTH U PECYPCOEMKOCTH, C YCIIEXOM PEATU3YIOTCS ceiuac.

Pabora BbITIOJIHEHA B COOTBETCTBUHU C OJJHUM M3 OCHOBHBIX HaIlpaBJICHUM Ha-
YYHBIX UccleoBaHui MHCTUTYyTa MEeHeKMeHTa, MapkeTuHra u uHaHcoB «Cuc-
TEMHBIN aHaJi3 U YIPABICHUE S3KOHOMUYECKHUMHU CUCTEMAaMH C HCMOJIb30BAHUEM
COBPEMEHHBIX MaTEeMAaTUYECKUX METOJIOB U HH(POPMAITMOHHBIX TEXHOJIOTHIN.

Crenenb pa3padoTaHHOCTH MPOOJIEeMBbl.

3HAUNTEIBHBIN BKJIaJ B UCCIICIOBAHUE PhIHKA IICHHBIX OyMmar u pa3BUTHE TE€O-
pUY MHBECTHUIIMH B 1I€JIOM BHECIIH, TIPEXK/IE BCETO, Jaypearhl HobOeneBckux npemuii
(Jdx. Tobun (1981), I'. Mapkoui (1990), ¥V.®. Ilapn (1990), M. Illoync (1997), P.
Wurn (2003)), a Taxoke pan apyrux 3apyoexussix (I'. [x. Anekcannep, Ix. B. beii-
mu, I'. Jxenkunc, Jlx. Jluatuep, . Mepdu, JIx. Moccun, JI. Heascon, C. Pocc u
ap.) u oredectBeHHBIX (JI.O. babemko, A.B. Boponmosckuii, B.B. [laBauc, B.H.
Enponosa, [{.A. Expounkuii, FO.I1. Jlykammuu, .M. Mupkus, A.O. Henocekun,
E.M. YeThIpKHH U JIp.) YUYEHBIX.

[IpumeHeHne METO0B HEMTUHEHHOW TUHAMUKY K UCCIICIOBAaHUIO (DMHAHCOBOTO
pbiHKa 6pu10 Havato b. Manaensoporom, b. Jlebaponom, A. bpokom, /1. Cbe u npo-
nomkeno T. Bere, [. Copnerre, 3. Ilerepcom, I'.I'. Manuneukum, A.b. Iloramno-
BbIM, JL.II. SIBHOBCKUM, B.A. Ilepenenuna, E.B. ITonosoii, JI.H. Cepreesoii, M.M.
Jy6oBukoBsiM, H.B. CTapuenko u aApyrumu.

Heaun u 3apa4u auccepTauMoOHHON padoThl. [lenpio gaHHOrO ucclienoBa-
HUS SIBJIIETCS COBEPIICHCTBOBAHME W PAa3BUTHE METOJOJIOTHUUECKOIrO ammapara
T€OPUH HEJIIMHEMHOW JUHAMUKHU U CO3[aHUE HA 3TOW OCHOBE HOBBIX METOAWK aHa-
JIM3a MPOIECCOB MPOUCXOIAIINX HA POCCUMCKUX M MEXKITYHAPOIHBIX (DMHAHCOBBIX

PBIHKAX.
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Jlnst peanu3alnuu NOCTaBJIECHHOW 1M B JMCCEPTAIMOHHOW paboTe CTaBsITCS
CIEAYIOUIUE 3a/1aUN:

"  HCCIeOBAHUE MOAXOJ0B K OILICHKE CTOMMOCTH (DMHAHCOBBIX aKTHUBOB, pa3-
paboOTaHHBIX B paMKaX KakK JUHEHHOW, TaK U HETMHEWHOMN MapaIurMbl;

" [IPUMEHEHHE METOJIOJIOTMYECKOro anmnapara HeIMHEMHOW JUHAMHUKHU K MO-
JEIUPOBAHUIO U aHAIU3Y MPOIIECCOB, MPOTEKAIOIIMX HAa PhIHKAX LIEHHBIX OyMar;

" BBISIBJICHUE KPUTEPHUEB, MO3BOJISIIONIMX BHIOMpPATh (DMHAHCOBHIE AKTHBBI
JUJ1S1 ”HBECTUPOBAHMS;

" pa3paboTKa METOIWKH, TO3BOJIIONICH KiacCu(DUIMpoBaTh (PUHAHCOBBIC
Kpaxu ¥ UJICHTU(DUIIMPOBATH HATU4Ke PUHAHCOBOTO «ITy3bIPS»;

" pa3paboTKa METOJAMKU pacuera mapamerpoB mojenu Bere-W3unra, mo-
CTPOEHHOW Ha OCHOBE T'MIOTE3bI KOTEPEHTHBIX PHIHKOB;

" JCClIeIOBaHME MPUKIIAIHBIX BO3MOXKHOCTEH pa3pabaTbiBa€MbIX MOJENEH U
HIpONCAyp,

"  QOCYLIECTBJIEHHE MPOIPAMMHOM pealin3alu pacdera napaMeTpoB COCTOs-
HUS (PUHAHCOBOTO PBIHKA U TOPTOBBIX CUTHAJIOB.

IIpeamet u 00beKT HccaenoBanus. [IpeameTom ucciaegoBaHus B HACTOSALIEN
paboTe ABISAIOTCS MaTeMaTuyeckue, (U3NUYeCKue U YKOHOMUYECKUE UHCTPYMEHTHI
OIICHKH, aHAJIN3a ¥ TIPOTHO3UPOBAHMS CTOUMOCTH (DMHAHCOBBIX aKTHBOB.

B cooTBeTcTBMU C TOCTaBICHHOM LIETBI0, OOBEKTOM HCCIICIOBAHUS SBIISICTCS
3apyOexkHbIE U poccuiickue (GOHIOBBIE U BaIOTHBIC PHIHKU U CBSI3aHHBIE C HUMU
(bHHAHCOBBIE HHCTPYMEHTHI.

Metoponorus uccjiefoBaHusi. MeTOA0JIOrMYECKY0O OCHOBY HCCIIEIOBAHUS
COCTaBWJIM COBpEMEHHasi Teopus (PMHAHCOBBIX PHIHKOB, a TaAKXKE€ MOCIEAHUE TOCTH-
KEHHUSI B 00JIaCTH 3KOHO(MU3MUECKOTO MOojenupoBaHusa. B mporecce paboTel Han
JCCcepTaleil MCIOIb30BATTUCH TPY/bl OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
00J1aCTH YKOHOMETPUYECKOTO MOJIETUPOBaHUsI (PMHAHCOBBIX MPOIECCOB METOAAMU
HEJIMHEHHOW NUHAMWKH, aHAIW3a PhIHKA IEHHBIX Oymar, ()MHAaHCOBOTO M WHBE-

CTHIIMOHHOI'O MCHCI)KMCHTA.
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bbImy mCronbp30BaHbl MATEPUANIBI HAYYHOW NEPUOAMYECKON medatn, MHTep-
HET-PECYPCHI, apXUBBI KOTHUPOBOK LEH aKLIUN " UHJICKCOB

(www.finance.yahoo.com, www.rts.ru). 3TU JaHHBIE COCTABWIU SMIIUPUUYECKYIO

0a3y ucciaea0BaHuUs.

[Tpu BBITTOIHEHUH JUCCEPTALMOHHON pabOThl MPUMEHSIIUCH XOPOILIO U3BECT-
HbIe B TPO(HECCHOHATLHOM JIUTEpaType METOIbl HEMTMHEHHON TUHAMUKHU, HApSAY C
METO/IaMH 3KOHOMETPUYECKOT0, CTATUCTHYECKOTO U SKOHOMUYECKOTO aHAJIU3a.

O6paboTka naHHbIX TpoBoawiack Ha [[DBM ¢ wucnosib3oBaHHEM MaKETOB
CTaTUCTUYECKOr0 aHAIN3a JaHHBIX.

HuccepranronHas pabota BbINOJIHEHa B pamkax 1. 1.6. «Marematuyeckuii
aHaJIU3 ¥ MOJEIHMPOBAHUE MPOLIECCOB B (PMHAHCOBOM CEKTOPE 3KOHOMUKH ...», II.
1.9. «Pa3paboTka U pa3BUTHE MaTEMaTHUYECKUX METOJOB M MOJENEN aHaiau3a u
IIPOTHO3UPOBAHUS PA3BUTHUS COLUATBHO-3KOHOMUYECKUX MPOLECCOB OOIIECTBEH-
HOM KW3HU...» nacnopra crnenuanbHocty 08.00.13 — «Maremarnueckne U MHCT-
PYMEHTAJIBHBIE METOAbI SKOHOMUKI.

Hayuynasi nHoBM3Ha. B palore mnpeicTaBieH OCHOBaHHBIM Ha (U3HKO-
MaTeMaTUYeCKOM amrmapaTe Moaxoi, 00ecnedrBaronfi MOCTPOeHHEe MaTeMaTHie-
CKOM MOJIeNH JJi aHaln3a (UHAHCOBO-3KOHOMUYECKUX MTPOLIECCOB.

B pabote noistydyeHsl cleayrOnIMe pe3ysbTaThl, OTIMYAIOIIUECs HAYYHOU HO-
BU3HOU:

" BBEJICHO MOHATUE «YACTHUYHO JIETEPMUHUPOBAHHOTO BPEMEHHOIO PAJiay,
OoTpaxkalllee B JUHAMHKE CTOMMOCTH (PUHAHCOBBIX AaKTHBOB OIHOBPEMEHHOE
IIPUCYTCTBUE KaK CIIy4YallHOM, TaK U IETEPMHUHUPOBAHHON KOMIIOHEHTHI;

" BBIJIBUHYTa TUIIOT€3a O CTENEHH POCTa KOPPEJSLHUOHHON pa3MepHOCTH
YaCTUYHO JETEPMUHUPOBAHHOIO PsiIa B 3aBUCUMOCTH OT CTEIEHH JETEPMUHHUPO-
BAHHOCTH, MO3BOJISIONIAS KOJUYECTBEHHO OLIEHUTH MPOLEHTHYIO XapaKTEPUCTUKY
JNETEPMUHHAPOBAHHOW U CIIy4YallHOM KOMIIOHEHT B CTPYKTYPE psa;

* chopMyaupoBaHbl PEKOMEHIAIIMN 110 BHIOOPY (PMHAHCOBBIX aKTHBOB JJIS
WHBECTUPOBAHUS B 3aBUCUMOCTH OT CTENEHHU JIETEPMUHUPOBAHHOCTH LIEHOBOI'O

psilla aKTHUBA;


http://www.finance.yahoo.com/
http://www.rts.ru/
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" [pEeIJIOKEHAa METOJMKAa Ha OCHOBE T'MIIOTE3bl O POCTE KOPPEISLHUOHHOM
Pa3MEpHOCTH psijia, MO3BOJISIONIAs KIacCU(UIUPOBATh PUHAHCOBBIE KPaxH Ha JiBa
OCHOBHBIX THUIa U UJIEHTU(PULIMPOBATH HAJTU4YKEe (PUHAHCOBOT'O «ITy3bIPS»;

" [IOJIyY€Hbl PErPECCUOHHBIE YPABHEHUS! B pAMKaxX TMIIOTE3bl KOIE€PEHTHBIX
PBIHKOB 1 Mojenu Bere-M3unra ass pacuera yucia y4aCTHUKOB PhIHKA, CTETICHU
COrJJaCOBAaHHOCTH MHBECTOPOB M IMapaMeTpa, OTPaXKaroLIEro BO3JAEHCTBHUE HA Pbl-
HOK BHEIITHUX YKOHOMHUYECKHX (DAKTOPOB;

" [peNJIo’KEeHAa METOAMKA aHaju3a YUCla YYaCTHUKOB PhIHKA HA OCHOBE T'H-
N0TE3bl KOI'€PEHTHOI'O PBIHKA, OTIMYAIOIIASCS IOJO0KEHHEM 00 W3MEHUYHMBOCTU
YlClia YYACTHUKOB PbhIHKA B 3aBUCUMOCTH OT COCTOSIHMSI PbIHKA M paccMaTpuBae-
MOTO BPEMEHHOT'O UHTEPBAJIA;

" TIpeNJIO’KEeHA CTpaTerusi paboThl MHBECTOpPA HA (PMHAHCOBBIX PBIHKAX, OT-
JMYAIONIASICS  YYETOM MPEABAPUTENBHON HICHTU(PHUKAIMN TEKYIIEro COCTOSHUS
PBIHKA.

Ha 3amuTty BeIHOCSTCS cJieylolIie OCHOBHbIE MOJI0KEeHH:

" JIOHSTHE «YACTHMYHO JIETEPMUHUPOBAHHOTO BPEMEHHOIO psiAa», Kak psaa
coJiep Kallero KOMIOHEHTHI JETEPMUHUPOBAHHOTO U CIIy4ailHOI0O Xaoca,

" METOJIMKA OLICHKU «CTENEHU JETEPMUHUPOBAHHOCTH Psay, MO3BOJISIONIAS
BBISIBJISITH JIOJIIO CIy4YalHOM M JE€TEPMUHUPOBAHHOW KOMIIOHEHTHI B CTPYKTYpE psi-
na;

" METOJHuKa, MO3BOJISONIAs KiIacCu(UIMPOBATh (PUHAHCOBBIE KpaXu Ha JBa
OCHOBHBIX THIA W UICHTU(DHUIIMPOBATH HaTU4He (PUHAHCOBOTO (ITY3BIPS»;

" METOJIMKa OLICHKH MapaMeTPOB MOJIEIH KOT€PEHTHOTO PBIHKA, MO3BOJISIO-
11asi onpeAesuTh Pa3zy ppIHOYHOTO COCTOSIHMS;

" JI0JIO)KEHHE O NEPEMEHHOM YHUCIJIE YYaCTHUKOB PBIHKA B 3aBUCUMOCTH OT
€ro COCTOSIHMSI M O CBSI3U CTEIEHU COTJIACOBAHHOCTH MHEHUN MHBECTOPOB C MOCTO-
STHHOM XepcTa U3 TEOPUN HEJIMHEMHOW TMHAMUKH;

* cTparerusi paboOThl Ha ()MHAHCOBBIX PBIHKAX C y4eToM (ha3bl pPbIHKA, IO-
3BOJISIIOILASA MTOJYYUTh 00J€e BBICOKYIO TOXOAHOCTh U MEHBIIUN PUCK MO CpaBHE-

HHUIO CO CTpaTeFI/Iﬁ IMaCCUBHOI'O MHBCCTUPOBAHMA.
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AnpoGauus W BHeApeHHE pPe3yabTaToB PadoTbl. OCHOBHBIE PE3YJIbTAThI
WCCJIEIOBaHUSI JJOKJIAIBIBAJIUCH U 00CY X IAAJIMCh HA: CEMUHApAaX M HAYYHBIX CECCHU-
ax B IHCTUTYTEe MEHEIHKMEHTa, MapKeTUHTa U (pruHaHCcOB; MexayHapoIHON Hayd-
HOI 1IKoJe-ceMuHape «MeToJbl MaTeMaTH4eCKOro U KOMIIBIFOTEPHOTO IJIAHUPO-
BaHMS M MPOTHO3UpPOBaHUA B 3KOoHOMUKe» (Open, 2003, 2004); Bcepoccuiickoii
HAyYHO-IPAKTUYECKON KOHPEPEHIINN « DKOHOMHUYECKOE TPOTHO3UPOBAHUE: MOJIE-
mu u Meroasl» (Boponex, 2004); MexayHapoJHON Hay4YHO-NPAKTUYECKOW KOH-
bepeHMn «AKTyajabHble TPOOJEMbl COBPEMEHHBIX HAayK: Teopus U MpPaKTHKa»
(duenponerposck, 2005); VII MexayHnapogHoMm cumnosuyme «MaTemaTH4ecKoe
MOJIETUPOBaHUE U KOMITbIOTEepHBIe TexHoJorumn» (KucnoBozack, 2005); MexayHa-
POHOM HAyYHO-IPAKTUYECKON KOH(pepeHUun «IKOHOMUYECKOE MPOrHO3MpOBa-
Hue: MoJienu u Metoae» (Boponex, 2005, 2006, 2007).

[IpakTryeckasi 3HAUMMOCTb MCCIIEAOBAHMS 3aKIIOYAETCS B TOM, 4YTO chopmy-
JUPOBAaHHBIC BBIBOJBI M MPEIOKEHHS, pa3paO0oTaHHbIE MOJIETH U aJTOPUTMBI MO-
T'YT OBITh UCTIOJIB30BaHbl (DMHAHCOBBIMHU YUPEKIACHUSIMHU, YACTHBIMU HHBECTOPAMU,
pazpadoTunkamu UHGOPMAIIMOHHO-aHATTUTUYECKUX CUCTEM, APYTUMU CyObEKTaMU
PBIHKA [IEHHBIX OyMar B Ka4eCTBE MHCTPYMEHTAPUS JIJISl TTOTYUEHUS TOTIOTHUTEb-
HOM MH(pOpMalLIUU, CITIOCOOCTBYIOIIEH MOBBIINICHUIO CTENIEHM 00OCHOBAaHHOCTU HH-
BECTULIMOHHBIX PEIICHUI.

[IpenyioxkeHHbIE METOABI, MOJEIN M MPOrPaMMbl IPOLUIM YCHEUIHYHO BEPH-
(¢uKalMio Ha peanbHbIX BPEMEHHBIX pAJIaX aMEPUKAHCKOTO0 M POCCUUCKOro (u-
HAHCOBOI'O PHIHKA.

OtnenpHbIE pe3yJIbTaThl JUCCEPTALMOHHOIO HCCIEIOBAaHUS HAILIA IIPUME-
HEHUsl B MPAKTUYECKOHN AesTenbHOCTH PuHaHCOBBIX KoMmmanuii OO0 «Boponex-
ckas uHBecTuiinoHHas najigata»y u OO0 «Permurony, 4To MOJATBEPKAACTCS aKTaMU
BHeJpeHusi. HekoTopble MonoKeHus: IUcCepTaluOHHON padoThl, @ UMEHHO METO-
JIMKa OLICHKM MapaMeTPOB MOJEIH KOIE€PEHTHOI'O PbIHKA, MO3BOJISIIOLIAS OIpese-
JUTH (pa3y pPHIHOYHOTO COCTOSIHMSI, a TaK)Ke€ METOJMKA, IMO3BOJISIoNIas Kiaccu(u-
nMpoBaTh (DMHAHCOBBIE KPaXW HA JBAa OCHOBHBIX THUIA M MAECHTU(ULIHUPOBATH Ha-

Jan4re (PMHAHCOBOTO «ITy3bIPs» - BHEAPEHBI B YUEOHBI MPOLECC 110 HAIIPABIEHUIO
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«080100» «2OxoHomuka» MHCTUTYTa MEHEI)KMEHTA, MAPKETUHTa U (DUHAHCOB, T.
Boponex.

[Myoaukanmu. Ilo Teme ariccepTalliOHHOTO UCCAEAOBAHUS OMYOIMKOBaHO 15
pabot, B ToMm uuncie 1 crates B uznanuu, pekomengoannom BAK Poccun («Du-
HAHCBHI U KpeauT»), 1 moHorpadus, 1 crarbst B LEHTPAIbHOM XYypHaje, MPaKTh-
KYIOIIEM MpeaBapUTeIbHOE pelieH3upoBanue, 1 nporpamma s [I9BM , 6 padot
B COOpHMKAxX MaTepuajoB HAyYHO-MIPAKTUYECKUX KOHPEPEeHIH, 5 cTaTell B cOOp-
HUKAaX HAy4yHbIX TpYyJIoB. B MoHorpaduu [27] aBTOpOM NpemioxKeHbl METOANYE-
CKHME YKa3aHHs JJIs OLIEHKH JIOJIM JETEPMUHUPOBAHHON KOMITOHEHTHI JJI1 BPEMEH-
HBIX PSAJOB, a TAK)KE MTOKAa3aHa COTJAaCOBAHHOCTh JJAHHOTO MOKA3aTeNs C IoKa3are-
JIEM ONPEJIESIONUM CTENEHb IEPCUCTEHTHOCTH psifa. B paboTax BBIIIOJIHEHHBIX B
coaBropctBe [97, 98 101, 104], nMyHO aBTOPY MPUHAMIICKUT MPUMEHEHUE AJITO-
pUTMa OIpeesieHUs MPOLEHTa JETEPMUHUPOBAHHOIO Xa0ca K OLIEHKE (PUHAHCO-
BbIX Kpu3ucoB. B [101, 105, 106] B xo1e aMIuprUyYecKOil MPOBEPKU OIIEHEHA CTe-
MIEHb BIIUSIHUS CIIYyYalHOTO IIyMa Ha POCT KOPPEJSIIUOHHON pa3MEepHOCTH psiaa, a
TaK)K€ MPEJIOKEH AJITOPUTM IMO3BOJIAIONIMI BBIACIUTh B CTPYKTYpE psla JIeTep-
MUHUPOBAHHYIO U CIy4alHy0 KoMIoHeHTy. B paborax [102, 103] mpeanoxxeH HO-
BbIIi MHJIUKATOP TMO3BOJISIOLIMI ONPENETUTh ABISETCA JIM PHIHOK TPEHIOBBIM. B
[97, 98, 99, 100, 107] mosyueHbl pErpecCUOHHBIE YpaBHEHUSI AJISI pacuera qucia
YYaCTHUKOB PbIHKA B Mozenu Bere-M3uHra, cTerneHn corjiacOBaHHOCTH MHBECTO-
POB U BEJIMYMHBI, OTpaKarollel BO3/IEUCTBUE HA PHIHOK BHEIIIHUX IKOHOMUYECKHUX
dakTopos. B [99, 100] aBTop onpenaensieT BIUSHUE YIPABISIONMX [TapaMEeTPOB Ha
BUJl QYHKIIMU IJIOTHOCTU pacipeiesieHus: JOX0AHOCTH B Mojenu Bere-U3unra.

O0bem u cTpykTypa padorbl. J(uccepranusi COCTOUT U3 BBEICHUS, TPEX
IJ1aB, BBIBOJAOB M MPEIJIOKEHUH, CIUCKA MCIOJb3yeMOil uteparypsl U3 156 Ha-
MMEHOBaHUS, B T.Y. aHIVIOSI3bIYHBIX — 47, U npuiiokeHuid. OCHOBHOM TEKCT HU3J10-
xeH Ha 138 crpanumax, cogepkut 11 tabnui, 47 pucyHKOB.

Bo BBegeHnu 00OCHOBaHA aKTyaJbHOCTh TEMBI JMCCEPTAIMU, OMPEICICHBI

npeaMeT U 00BEKT HcclieoBaHus, c(hOpMyJIMpOBaHa 1eJib U MOCTaBJIEHbI 3a/1a4H,
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pELIeHHE KOTOPbIX HEOOXOAUMO JUIsl €€ JOCTUKEHUS, pACKpbITa Hay4yHass HOBU3HA
Y IIPAaKTHYECKasl 3HAYMMOCTb PE3YJIbTATOB HCCIIEI0BAHUS.

B nepBoii riaBe packpbIThl MPOOJEMbI aHaIM3a (UHAHCOBOTO PbIHKA U €ro
WHCTPYMEHTOB, TPHUBEJEH aHAIUTHYECKUN 0030p COBPEMEHHBIX MOAXOAOB K
OILICHKE CTOMMOCTH (DMHAHCOBBIX aKTHMBOB, pa3pabOTAHHBIX B paMKaX KakK JIMHEMW-
HOM, TaK U HEJIMHEWHOW MapaJIurMsbl.

Bo BTOpO# ri1aBe MCCIENYIOTCS YHMCIOBBIE XAaPAKTEPUCTUKU JIE€TEPMUHUPO-
BAHHOI'O Xa0Ca, U HA OCHOBAHUM SMIIMPHUYECKHUX PACUETOB BBIBOAUTCSA HOBas Xa-
PAaKTEpUCTUKA - NPOLIEHTHOE COJEPKAHUE CIYyYalHOrO M JETEPMUHUPOBAHHOIO
xaoca B (puHaHCcOBOM psiny. PazpaboTanHas MeToAuKa MPUMEHSETCS ISl aHAIHU3a
JUHAMUKKU HanOosiee rio0aibHbIX PHIHOYHBIX KPU3UCOB, CIIYYUBLIUXCS B MOCTEA-
Hel ueTBepTu XX BEKa.

B TpeTtbeii riiaBe aHaIM3UpPyeTCs TEOPHUS KOTEPEHTHOTO (PMHAHCOBOT'O PHIHKA
Ha npuMepe noseneHus unaekca SP-500. B otnuuue oT npenpiaymux yacted pa-
00THI 3/ech Tpenjaraercsi MHOTO(aKkTOpHass MOENb MOBEACHHUS (PUHAHCOBOTO
PBIHKA, B OCHOBE KOTOPOM JIEKUT Ppu3nyeckas Mojenb M3uHra mioTHOCTH BEPOSIT-
HOCTH pacripe/iesieHrss HAMarHH4eHHOCTH B (JepPOMArHETHKE.

B 3ak/1r04eHUM H3J105KEHBI OCHOBHBIE HAYUYHBIE PE3YJIbTaThl U BBIBOJBI JIAC-

CCPTALIMOHHOTO UCCIICIOBAHMNA.
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1. AICTOPUYECKHWH OB30P TEOPUH ®UHAHCOBOI'O
NHBECTUPOBAHUA

1.1. Knaccuueckue Teopum IMHAMUKHN (PUHAHCOBBIX PHIHKOB

TpaauimoHHO BBIJEISIOT TPU OCHOBHBIX HANpPABJICHUS B MOMCKAX HHCTPY-
MEHTOB JUIsl aHAJIM3a W MPOTHO3UPOBAHUSI (PUHAHCOBBIX aKTUBOB: TO (PYHJIaMEH-
TaJIbHBIN, TEXHUYECKUM U KOJUYECTBEHHBIN BUAbI aHanu3a [67]. Hauunas ¢ 1920-x
¥ BIUTOTH 70 cepeaudbl 1970-X IT. B ppIHOYHOM aHaau3e JTOMUHUPOBAIH (yHIA-
MEHTAIUCTBI (TIocneaoBaTed (pyHIaMeHTaIbHOTO aHAIM3a) U TEXHUKHU (TIOCIea0-
BaTeIM TEXHUYeckoro aHanusza). B 1950-e roasl Kk HUM 100aBUIaCh TPEThs IpyIia
— CTOPOHHHUKOB KOJMYECTBEHHOTO aHanu3a (rocienoBatenu bamiense). OnuH u3
ocHoBaresnell (pyHIamMeHTanbHOTO aHaim3a beHmxamun ['pexem ObLT TakkKe U OJI-
HUM M3 TIEPBBIX MPOMATraHJIUCTOM KOJIMYECTBEHHOrO MeToAa. I'pexem yTBepxkaa,
YTO, aHAIM3UPYsSI KOMIAHUIO, HUKOTJAa HE CIeIyeT pa3roBapuBaTh C €€ PYKOBO-
JICTBOM, a C()OKYCHPOBATHCSI CTOUT MCKIIOUUTEIBHO Ha YHUCIaX, TaK KaK PyKOBO-
JICTBO BCETJIa MOXET YOSAUTh aHAJTUTHKA B CBOCH TOUKE 3PEHUS.

C pa3BUTHEM KOMITBIOTEPHBIX TE€XHOJOTHUWA YMCTHIM (PyHJIaMEHTaJIbHBIN aHa-
JU3 Hayall CAaBaThb CBOM NMO3UIIMM, TEXHUYECKUN aHaM3 PACIHIUPATHCS 34 CUET
BKJIFOUCHHS B ce0s1 Bce OoJiee M3OMIPEHHBIX WHCTPYMEHTOB [38], a KOJMYECTBEH-
HBII aHaIM3 OKOHYATEIBHO OTACIWICS OT PyHAaMeHTaabHOro. KonnuecTBeHHUKU
CTaJIM TMOKYINaTh U MPOJAABATh AKIMHU HCKIIOYUTEIIBHO HA OCHOBAaHUHU KOJIMYECT-
BEHHOT'O aHan3a, He oOpalas BHUMaHUs Ha peajbHbI OM3HEC KOMITAHUH WJIH €€
TEKYIIYI0 PHIHOYHYI0 CTOMMOCTH (TaK, MHBECTHUIMOHHAS KOMAaHUsS IO YNpaBiie-
nuem JI.E. Iloy, http://www.deshaw.com, UCTIONB3ysl CIOKHBIE AITOPUTMBI OThI-
CKaHMsI MaJeHIIMX MpUpalleHUi LIeH Ha pbhIHKE, MOpoM oTBeyaeT 3a ueibix 50%
obbeMa ToproB Ha Hero-ilopkckoit GpoHmoBOM Oupike 3a JeHb). PaccMoTpum maH-

HBIC ITOIX0IBI 00JIee TTOAPOOHO.

dynaamenTaabublii ananu3. OynnamenTanbHbil ananus [28, 47] 0CHOBbI-
BaeTCS Ha M3Y4YEHUHU OOIIUX YKOHOMHUYECKHX YCJIOBHUH, COCTOSHHM OTpacieil 3Ko-

HOMMHMKH, ITOJOXCHHNHN OTACIIBHBIX KOMHaHHfI, YbH HeHHBIfI 6yMaFI/I o6pama}0TC5[ Ha
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pbiHKe. OTIMYUTENbHON YepToi (yHIaMEHTAIBHOTO aHAJIM3a SBIISETCS U3YUYCHHE
CYIIHOCTH IPOUCXOJAIINX Ha PBIHKE IPOLIECCOB, OPUEHTALMS HA YCTAHOBIICHUE
[NIyOMHHBIX TPUYMH M3MEHEHHSI SKOHOMHUYECKON CHUTyallud MYTEM BbISIBICHUS
CJIOXKHBIX B3aUMOCBSI3€M MEX]ly pa3JIMUHBIMU SIBJICHUSMU.

B nmpumeHeHuu K aHanu3y LEHHbIX OymMar MOKHO BBIIEIMTH CIEAYIOLIUE
ypOBHU poBeAeHUs (pyHAaMEHTaIbHOTO aHanu3a [14].

[lepBbiii ypoBEHb - aHAIU3 COCTOSIHUS SKOHOMHKH B LIEJIOM. DTa HHPOpMAIUsI
MIOMOTAET BBISICHUTh, HACKOJIBKO O0Iasi CUTyalust OJaronpusiTHa JjIs HHBECTUPO-
BaHHA. MakpO3KOHOMUYECKAs] CUTyalusi UMEET OIPOMHOE 3HAYEHUE, U HEYCTOM-
YUBOCTh HA 3TOM YPOBHE MOJKET IIOBJIMATH Ha 0KMJIAEMBIN JOXOJ JaXKe IO Iep-
cneKkTUBHBIM akTuBaM. K (pakTopaMm BIUSIOMIMM HA MaKpOIKOHOMUYECKYIO 00CTa-
HOBKY OTHOCSTCS HE TOJIBKO 3KOHOMHUYECKHE, HO U TIOJUTUYECKHUE U COLMAJIbHBIC
(bakTOopHI.

C TOukH 3peHUsl SKOHOMUKH, UCCIIEI0BATEIN BBIACISIIOT PSAAbl MAaKPO3KOHO-
MUYECKHUX UHAUKATOPOB, BO3/IEHCTBHE KOTOPBIX OKA3bIBAET OLYTUMOE BIUSHUE HA
¢unancoBble poiHKU. Tak, nns peiHka CLIA mMoxHO BbienuTs [61] cienyromiue
3aKOHOMEPHOCTH B Bo3jelcTBUH (cM. Tadu. 1.1):

Tadonuna 1.1

Bo3aeiicTBae pocTa MAKPOIKOHOMHMYECKHX HHAUKATOPOB HA BAJIOTHBIN 1
(hoH10BBII PHIHKH

Bausinue pocra MHAMKATOPA
OoJura-
Nuauxkarop Hoanap
Axnun 107071
CIIIA
(10X-Tb)
-1- -2- -3- -4-
Beaymue uHAMKATOPBI
BBII Poct Poct Poct
Jedunur miarexxHoro Oananca CHikeHue C.B. ' C.B.
Jlebunut ToproBoro d6airanca CHmKeHne C.B. C.B.
Nunexce Beaymnx HHAUKATOPOB Poct Poct Poct
Hedunut penepansHoro Or0KETA CHixeHue C.B. C.B.

! ¢.B.- cnaBoe BiausHUE
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-1- -2- -3- -4-
PoiHok Tpyna
YpoBeHs 6e3paboTHIIbI Cawxkenne | CHmwkenune | CHWKEHHE
3aHATOCTh B HECEIBCKOXO3SIIICTBEHHOM Pocr Pocrt Poct
CEeKTOpe
JIngHbIe TOXOBI /TUYHBIE PACXOIBI Poct Poct Poct
[Ipou3BoaUTENBHOCTH TPy A Pocr Poct Pocrt
[TepBuyHbIe 0OpaleHus 3a MocodreM 1o CHmxenune | CHumxenue | CHuxeHue
6e3padoTuiie
Nuduasuus
WNuaexc noTpeOuTenbcKux eH CHumxenne | CHUXeHUE Poct
NHpaexc npoMBIIUIEHHBIX 1IEH Cuamxenne | CHmxenue Poct
Hedastop BBII CHmxenune | CHuxeHue Pocr
HeaBm:KkumMocTh
Paspeuienns Ha cTpOUTENBCTBO Pocr Pocr Pocr
[Iponaxu HOBBIX JOMOB Poct Poct Poct
3aTpaThl Ha CTPOUTEIBCTBO C.B. Pocr Pocr
KonuyecTBo npogaHHbIX JOMOB Ha BTO- Poct Poct Poct
PUYHOM pBIHKE
Toprosus
Po3nuuHbIe Tpoaxu Pocr Pocr Pocr
3aka3bl TOBapOB JUIMTEIBHOTO M10JIb30Ba- Pocr Poct Pocr
HUSA
IIpoMbIILTIEHHOCTD
NHpexce npoMBIIUIEHHOTO POU3BOACTBA Pocr Poct Poct
KoaddummenT 3arpykeHHOCTH TIPOU3BO/I- Pocr Pocr Pocr
CTBE€HHEIX MOIIIHOCTEN
3aka3 MIPOMBIIIJIEHHOCTH Pocr Pocrt Pocrt
busnec-kaumar
Nupekc 1enoBoi akTUBHOCTH Pocr Poct Poct
NHupnexc akTUBHOCTH J€JI0BOI Accolualinu Poct Poct Poct
MeHeKepoB B Uukaro
WNunekc nosepus nmotpedutenei Poct Poct Poct
Wupekc HacTpoeHus noTpeduTeneit Pocr Pocr Pocr
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OTtmeTuM, 4TO A7l TOTO, YTOOBI MPABHJIBHO MOHATH CMBICT U3MEHEHHS IKO-
HOMHUYECKUX WMHIUKATOPOB U OLEHUTH MX IMOCJIEACTBUS, HEOOXOANUMO YUUTHIBAThH
LHUKJIMYECKUNA XapakTep d3KOHOMUKH [47]. OIHO M TOXKE 3HAYEHUE IKOHOMUYECKO-
ro MHJIMKATOpa MOXXET UMETh PAa3HbIi 3KOHOMHYECKHUI CMBICI B 3aBUCUMOCTH OT
TOTO, HA KaKOW CTaJlud SKOHOMUYECKOIO LHUKIA (PEIECCUU, BOCCTAHOBIICHUS HIIU
noJAbeMa) OHO HAaOJI01aeTCsl.

Bropoii ypoBenb (pyHIaMEeHTaIbHOTO aHaln3a — OTpacieBoi aHanu3. B pe-
3yJbTaTe MPOBEACHUS JAHHOIO aHalIM3a MHBECTOP BBIOMPAET OTPACib, MPEICTAB-
JSIOLLYIO U1 HErO MHTepec. Benp naxke B yCIOBHSIX MOIIHOIO 3KOHOMHUYECKOIO
N0/IbeéMa MHBECTHUPOBAHHME COBCEM HE B JIIOOYIO OTpaciib MOXET rapaHTUPOBATh
npUOBUIL U MO3BOJIUT N30€kKaTh NOTEPb.

B pamkax ¢yHIaMeHTaJIbHOTO aHaJlM3a BCE OTPACIH JAEIAT Ha CIeAyoLue
OCHOBHBIE TPYIIIIbIL:

1. Hapoxnparomuecs otpacian. Kak mpaBuio, MpeaupusaTHs 3THUX OTpacien
€Ille HE YCIIEJM BBIIYCTUTh CBOM aKLHWHU HA PBIHOK M IOTOMY, HE BCErJa MPsIMO
JOCTYITHBI HHBECTOPAM.

2. Pactymue otpaciau. K HUM OTHOCSATCS OTpaciu, KOTOPbIE HAaxoIATCS Ha
HayaJbHbIX ATallax CBOEr0 CTAHOBJICHMS, a TAKXKE IMEPEKUBAIOLINE B PE3YJIbTATE
BHEJIPEHUS] HOBBIX TEXHOJIOTUH TPAIULUOHHBIE OTPACIIH.

3. Crabunbnbie oTpaciu. OTpaciu, OTIMYAIONMINECS YCTOWYUBOCTBIO CBOETO
pa3BuTHs. B Takux orpacisx oObeMbl MPOAAK M MPUOBLIL OTHOCUTENIBHO CTa-
OWJIBHBI M YCTOMYUBBI JaK€ B IEPHOJIbI 3KOHOMUYECKHUX TPYJIHOCTEM. BioxxeHus B
LEHHbIe OyMaru KOMIIAHUW 3TOW OTPACIM MOKHO OXapaKTepPU30BATh BHICOKOM Ha-
NEKHOCTBIO, U, KaK CJIEeICTBHE, HU3KOH JOXOIHOCTBIO.

Tpertuii ypoBeHb (yHIAMEHTAILHOTO aHajdW3a — aHAIW3 KOMIIAHWUW, B XOJIE
KOTOPOTO M3y4aroTcsi (PMHAHCOBO-XO3SIICTBEHHOTO MOJOKEHHE KOMITAHWM 3a He-
CKOJIBKO TIOCTEIHUX JeT, d(PQPEKTUBHOCTDh YMPaABICHHs, MPOTHO3UPYIOTCS MeEp-
CHEKTHUBBI pa3BUTHA. VccaenoBarelp MbITAETCS OLEHUTHh ONPENEIUTh UCTUHHYIO,
CIIPAaBEJIMBYI0 CTOMMOCTbh HMCCIIENyEeMOro akThBa. CpaBHHBas TaKyl CIIPAaBENJIN-

BYIO CTOMMOCTb C TEKYILEH OLIEHKON pbIHKA (PRIHOYHOM LIEHOM ), 1eJIaeTCsl BBIBOJ O
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NEPEOIICHEHHOCTH WM HEIO0OLIEHEHHOCTH ToBapa. OCHOBOMOJIOKHUKAMHU TaKOTO
"cTOMMOCTHOTO" MHBECTHpOBaHUs cuuTatoTcs benmxamun ['pexem u J[pBugom
Honn.

MO>KHO BBIIEIUTH CIEAYIOIIME 3TAlbl B OLIEHKE CTOMMOCTH KOMIAHUHU U €€
akuui [29, 34, 56]:

1. Cbop makera (hunaHcoBoi nHpopmanuu. B kauecTBe UCTOYHMKOB HCCIIE-
JYIOTCSl JAHHBIE TOJOBBIX M KBapTAJIbHBIX OTYETOB KOMIIAHWUH, IMYyOJIMKAIUU B
npecce, MaTepualibl COOpaHuil aKIIMOHEPOB, MyOJIUYHbIC BBICTYIUICHUS PYKOBO/IH-
TeJel KOMIaHUM, UCCIIeI0OBAaHUS CIEIIMAaTN3UPOBAHHBIX OpraHU3aIil.

2. AHanu3 JaHHBIX O MOTOKAaX HAJIMYHOCTU. PaccMmarpuBasi MOTOKM Haauy-
HOCTHU OT OTepalfii, HHBECTOPY HEOOXOIMMO OTBETUTh Ha P BOIpocoB. Bo3pac-
TAIOT JIM TOTOKH HAJTUYHOCTU? SIBIISIOTCS JTU MO3UTHBHBIC TTOKA3aTENU MOTOKA Ha-
JMYHOCTHU CJIEICTBUEM BEICHUS OMepaluii 10 OCHOBHOMY Ou3Hecy? 3a CYeT uero
¢uHaHCHpyeTCA POCT KOMIaHUH?

3. Ananu3 Ganmanca kommaHuu. M3ydarorcs 3HaueHus: OalaHCOBBIX K03 hu-
[IUEHTOB KOMIAHUH 3a MOCJIETHUE KBAapTajbl, BKIOUYAs TEKyIuil kod(Quiment,
KO?(h(DUIIMEHT MTHOBEHHOW JTMKBUIHOCTH, 000POT JeOMTOPCKON 3a/107KEHHOCTH,
000paurBaeMOCTh TOBAPHBIX 3aMlaCOB, COOTHOUIEHUE COOCTBEHHBIX W 3aE€MHBIX
CPEICTB U T.1.

4. AHanu3 OTYETOB O MPUOBLIM 3a MOCJEAHHE KBapTaibl. [ onpeneneHus
TOTO PACTyT WX MAJAI0T MPOJAXKH U OTNepAllMOHHAS MPUOBLIb, CPABHUBAIOTCS TO-
Ka3aTeau KBapTalIbHBIX PE3YJIbTATOB IO OTHOLICHUIO K COOTBETCTBYIOIIUM IIEPHO-
JlaM TIPOLLIOro roja.

5. Ananu3 oTyeTa O 10XOAaxX BBICHIMX JOJDKHOCTHBIX JIMII, BKIIOYAs TaHHBIC
00 ux 3apaboTHOM miare, OOHycax W MPUHAAJICKANIMX UM JOJSIX aKIMA KOMIIa-
HUU.

6. OueHka TEeKylled CTOMMOCTH akiuil. i1 3TOro u3ydaroTcsi Takue Kodg-
dbunmenTsl, Kak: Kanutanusamnus, Profit Margin (nmpuOslmsHOCTE Mpoaaxk), Gross

Margin (BasioBas npu0Obuib), EPS (mpuObuis Ha akuuto), P/E (mokaszarens oTHoIIe-
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HUS LIEHBI aKIKMU K AoxoAy Ha akuuio), ROE (peHtabenbHOCTh COOCTBEHHOTO Ka-
nutaina), PR (mokasarenp BeITUIATHI IUBUACHIORB) U JIP.

7. Ilporuo3 croumocTtu akuuil. Ha ocHoBanuu uHGpOpMaMK NOJTYYEHHOU
IpU aHAIM3E HCCIEA0BATENb CO3/Ia€T MOJENIb MPUObUIM HUHTEPECYIOLIEH ero KoM-
MAHUU U MOJIEJb YMCTOM TEKyIIeH CTOMMOCTH Ha 0a3e OyAylIuX MOTOKOB HaJIUY-
HOCTH.

OtmeTuM, 4TO, KaK MpaBUiIO, IMEHHO (yHIaMEHTaJIbHAs OIlEHKAa KOMIIAaHWUU
ABJISIETCS OCHOBAHUEM JUISl IPUCBOEHUS €l peituHra. Peitunr [49] npencrasiser
co00i1 MHEHHE O CIIOCOOHOCTH M IOPUANYECKON 00S3aHHOCTH SMUTEHTA MPOU3BO-
JUTH BBIIJIATHI IO OCHOBHOW YaCTH M MPOILIEHTAM IO IEHHBIM Oymaram J0JTrOBOrO
xapaktepa. IIpenHa3HaueHre peMTUHIOB — MPOU3BECTH PAHXXKMPOBAHUE B paMKax
€IMHON W MOCIEA0BATEIbHON CUCTEMBI, OTHOCUTEIBHBIE YPOBHU PUCKA JOJITOBBIX
0053aTENBCTB U UX SMUTEHTOB. [Ipu 3TOM nyOnaMKanus pedTUHTa - 3TO HE COBET
KyIOUTh WK IPOAATh KaKy-I100 eHHYI0 OyMary. 9To HHpopMaIus K CBEICHUIO
WHBECTOPOB, YIPABJISIOMUX MOPTPEIIMH U IPYTUX YYACTHUKOB PBIHKA I[EHHBIX
Oymar.

CymiecTByeT 1Be OCHOBHBIC TPyl 00bEKTOB PEHTHUHTOBBIX OIEHOK (hHHAH-
COBOT'0 PbIHKA — PEUTUHTH LIEHHBIX OyMar u pedTUHTU (PUHAHCOBBIX MO3UIUHN y4a-
CTHUKOB PBIHKA.

PeliTunr nenHoit Oymaru emie Ha3bIBaIOT KPEIUTHBIM PEUTHHTOM (TO €CTh
CPaBHUTEIBHOM OLIEHKOW KpeauTHoro pucka). Illkana peillTuHra neaurcs Mexmy
KpailHUMH TOYKAaMH: LIEHHbIE OyMaru MHBECTHIIMOHHOTO KJIACcCa U CHEKYJIATHB-
HbI€ IIeHHbIe OyMaru. B cOOTBETCTBUU C MO3MUIIMEN 3aHMMAaeMOM Ha ATOW IIKaJe,
Takue areHTcTBa Kak Standard&Poors, Moody's Invstors Servise, Fitch npucsau-
BaIOT IIEHHBIM OymaraM KoMOWHanuu OyKB, 0003HAUYAIOIMIMX KayeCTBO I[EHHBIX
Oymar.

PeliTunru, ouenuBaronue (UHAHCOBYIO MO3HMIIMIO KOMIIAHUH, CTPOATCS Ha
ydeTe Habopa mokazarenei. Tak kommanus «A. M. Best Co» mpou3BOAUT OIEHKY
HA OCHOBAHMH KOJIMYECTBEHHBIX METOJIOB aHAJIN3a PEHTA0EIbHOCTH, COOTHOLUEHUS

COOCTBEHHBIX M 3a€MHBIX CpeacTB, JUKBUAHOCTHU AKTUBOB, Ka4YCCTBC I[I/IBepCI/I(l)I/I—
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Kauuu puckoB u T.0. Jpyroe arenrctBo «Waise Research Inc.» anmamusupyer
TOJIBKO O(HUIIMATIBHO MyOJIMKyeMyto MH(popMaruio (HarpuMep: JaHHbIE OallaHca,
OTYET O MPUOBLIAX U YObITKA U JIp.).

3a4acTyr0 MHBECTOPhI IPUHUMAIOT PEIICHHUE O MOKYNKaX aKIHWi KOMIIAHUU, B
TOM 4YHUCJIE, OPHUEHTUPYSCh Ha €€ peuTuHr. Kpome TOro, HEKOTOpbIE KPYIHbBIE
nopTdenbHbIe MHBECTOPHI, TAKHE KaK MEHCUOHHBIE (POH/BI, TPOCTO (OPMaIBHO HE
MOTYT COBEpILIATh ONEPALNU C KOMIAHUSIMHU, Y€ PEUTHUHI HU30K. lloaTomy mo-
BBIIICHUE PEUTHHra CONMPOBOXKIAETCS MPUTOKOM «CBEXKHUX)» JIEHEI TEM CaMbIM,
NOBBIIIASA KAIUTAIU3ALUIO0 COOTBETCTBYIOLIUX SMUTEHTOB.

HecMoTtpst Ha TO, 4TO, PyHIaMEHTAIbHBIN aHATU3, SBJISISICh MONBITKON 00BEK-
TUBHO OTPa3uTh 3KOHOMHUYECKHE YCJIOBUS (YHKIIMOHUPOBAHUS KOMMAHUM, OTMe-
TUM, 4TO cama GyHJAaMEeHTalIbHAsE HHGOPMAIIUS YacTO «HEUYETKAsD U «Pa3MbITas,
U, KaK CJIeJICTBUE, MUHTEPIPETALHs TaKOW HH(OPMAIIMU 3aBUCUT OT CYObEKTUBHOTO
MHEHHMS YeJOBEKa €€ MHTepnpeTupyroniero. Kpome toro, Te€, KTO MOIB3YIOTCSA
TUM THUIIOM MHBECTHPOBAHUS, OCHOBBIBAIOT CBOM PEIIEHUS HA MHPOpPMAIIUU, KO-
TOpasi, Kak MPaBUJIIO, YK€ U3BECTHA BCEM OCHOBHBIM YYACTHUKAM PbIHKA, a 3HAUMT,
uHGOpMAITUS MOXKET OBITh YK€ yUTEHA B 1IEHE aKIIHi.

Tem He MeHee, HA PHIHKE MOXKHO 3aMETHUTh, YUTO KOMIIAHWHU, UMEIOIINE (PyH-
JAMEHTAJIbHBIE NPEUMYILECTBA, B JOJITOCPOYHOM IUIAHE UMEKOT POCT KOTUPOBOK
aKIM{, IPEBOCXOJAIINN CPEIHEPBIHOUYHYIO NUHAMUKY. ECIM )K€ PBIHOK «ymam»,
TO aKIMW UMEHHO TaKMX KOMIIAHUM MaJaroT MEJUIEHHEE, a MpU BO30OHOBIECHUU
pocTta OBICTpPEEe OCTAIBHBIX BO3BPAIIAIOTCA K CBOCH MPEKHEH CTOMMOCTH. JTH
IPUYHUHBI YKa3bIBAIOT HA TOJIE3HOCTh MPUMEHEHHs (DYHIaMEHTAJIbHOTO aHAIHM3a
IpU OLIEHKH (PMHAHCOBBIX MHCTPYMEHTOB U JOJTOCPOYHON PabOThl cTpaTeruye-

CKOI'0 MHBECTOPA.

Texuuvyeckuit aHaaus. McToprudyecku TEXHUYECKUNA aHAJIN3 UMEJ JBA MECTa
poxnenus [75, 84, 89]. bonee panee — ato peonanbHas Anonuss XVII Beka, rae
ObL1 pa3paboTtan meton «Pocoky HO acw» uiu GoJiee MPOCTO - «SIMOHCKUE CBEUM».

3/1ech OH MPUMEHSJICS ISl MPOTHO3a IIEH Ha pucoBoil oupike. [1o3xke, TOIbKO B
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80-X rogax mpoIUIOro BEKa 3TOT METOJ MEPEKUBET CBOE BO3POKIAEHUE Onarogaps
C. Huncony, onucaBiiemMy «IIMOHCKUE CBEYM» B cBoeil kuure [63]. [ns 3amagHoro
YeJI0BEeKa MPEANOChUIKY MOSIBICHUSI TEXHUYECKOI0 aHalIu3a NosaBwiInch B 90-x ro-
nax XIX Beka ¢ cepuu nepemoBul] Yapnw3a oy B "Yomun Crputr Ixopuan".
[Tpuniunel, u3noxenuele Joy [59], nons3oBanuce UM Ui aHanu3a MHIEKCOB. B
HACTOSIIIIEE BPEMSI CYTh 3TUX IMPUHUMUIIOB MOXKET OBITh BBIPAXKE€HA TPEMS IOCTYJIa-
TaMU TEXHUYECKOr0 aHaJIn3a:

1. PoiHOYHas neHa yuutbiBaeT Bce. CyTh 3TOTO YTBEPXKIECHUS COCTOUT B TOM,
4TO JII0OBIE (DAKTOPHI (3KOHOMHUYECKHE, TOJUTUYECKUE, ICUXOJIOTMYECKUE U T.1.)
YK€ YUTEHbI PIHKOM M BKJIIOYEHBHI B IIeHY. V3 aHaJIOrnyHOro npeanoiaoKeHus uc-
XOJIUT U Teopus 3P(HEKTUBHOTO PhIHKA, IJ€ JAHHOE YTBEPKICHHUE IO OTHOLIEHUIO
K 9TOM Teopuu Oyzaer moapoOHO paccMoTpeHo. M3 mepBoro moctynaTa Cleqyer,
4YTO €AMHCTBEHHOE, YTO TpeOyeTCs AJis MPOTHO3UPOBAHUS — 3TO aHAIU3 rpaduka
1eHbl (puHAHCOBOTO akTwBa. Ho, kak cmpaBemmnBo 3amedaet D.Haitman [61], y
3TOr0 YTBEPKJIECHHUSI €CTh CIIOPHBIE MOMEHTHI. Tak, CylIECTBYET €CTECTBEHHOE OT-
paHnyeHue UHPOPMATUBHOCTU M 3HAHUH, MPUCYILEE KaK OTACIBHOMY YE€JIOBEKY,
TaK U PBIHOYHOMY cooOmiecTBy B neinoMm. Kpome Toro, cymiectByer oOparHas
CBSA3b MEXK/y PBIHKOM H JIFOJIbMH, TOPTYIOIIMMH Ha HeM. VI3MeHeHne IeHbl OKa3bl-
BaeT MpsIMOE BJIMSHUE HA NOBEAEHUE TpeniepoB. KpoMe Toro, cymecTByrOT NpH-
MEpBI TOr0, KaK OTJAEJIbHbIE MAPKETMEUKEPBI, UCIOJB3Ysl CBOE 3HAHUE O TOPrOBBIX
CUCTEMAX, «JABUTAIOT» PBIHKOM [75]. 1l03TOMY HaHHBIN MOCTYJIAT SIBISAETCS JIUILIb
TOJIBKO HEKHM BEPOATHOCTHBIM JOIYIIEHHUEM M OLEHKOM TOro, 4TO OOJIBLIYIO
4acTh UH(POPMALIMU PHIHOK YK€ TOYHO OLEHUIL.

2. PpIHOK moauuHseTCs TeHAEeHUUAM. B o01ieM ciyyae noj TeHIeHUUuen no-
HUMAaeTCs 3aBUCUMOCTh Kypca ()MHAHCOBOI'O aKTHBAa OT BpEMEHHU. BoJbIIMHCTBO
METOJIOB TEXHUYECKOI'0 aHaJIM3a HAIIPaBJICHBI HA BBISBICHUE TEHIACHIUU U CIE0-
BAaHME €1 B TCUEHHUE BCErO BPEMEHU CYyLIECTBOBAHMA ITOCHEAHEN. BTOpo# nocTyar
OTPaXKaeT TEHJEHLUNO3HOCTh, CBOMCTBEHHYIO UEJIOBEKY M IPEAIOIAraeT Clexyro-

IUE CIEICTBUA:
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- ICUCTBYIOIIUI TPEH/I, IO BCEH BEPOSITHOCTH, OyACT pa3BUBAThLCS Jajiee, He-
YKEJIM U3MEHUT HAIIPABIICHUE;

- IEUCTBYIOIIAsl TEHACHLIMS OyJeT pa3BUBAThCA 10 TEX MOp, OKa HE ocial-
HET.

BriensroT Tpu THIIA TPEHIOB:

- «bblunit TpeH1» - TPOJIOIKUTENBHOE JBUXKEHHUE 1IeHbI BBEpX. OnpeaeneHue
"OpIUMA" BO3HHUKIIO TIO QaHAJIOTHH C OBIKOM, MTOJHUMAIONIUM BBEPX Ha CBOMX porax
HEHY,

- «MenBexuit TpeHA»- MPOAOTKUTEILHOE ABUKEHHUE 1IEHbl BHU3. 37€Ch aHa-
JIOTHSI B TOM, YTO MEJIBE/Ib JIATIOW OITYCKAET LIEHY CBEPXY-BHU3;

- «boKOBOHM TpeHI» - TOYHEH 3TO JlaXke U HE TPEH]I, a MPOCTO «OOKOBOE JIBU-
KeHuey 0e3 ONpeIeICHHOTr0 HalpaBiIeHus, Kak Obl «B 00k». Emie Takoe nBukenue
Ha3bIBAIOT «QudT». K coXxalleHuto, 3TO JBUKEHUE IEHBI, SBISIONIEECS CaMbIM
CJIOKHBIM TIEPUOIOM JJIsi TOPTOBIIH, IPEBATMPYET M 3a4acTyIO CIIOCOOCTBYET pa-
30PEHHUI0 HEONBITHBIX TpeiaepoB. OTMETUM, YTO HA ONpEAEIeHUE TpeHAa U Ha-
IIPaBJIEHHO OOJIBIIMHCTBO METO/I0B TEXHUYECKOTO aHAIM3a.

3. PbiHok 3akoHOMepeH. IMEeHHO 3TO yTBEepXKACHHE JeKIapupyeT 1es1eco00-
Pa3HOCTh paclio3HaBaHUs MATTEPHOB Ha rpaduKe EHbI U SIBISIETCS HEOOXOAUMBIM
YCIIOBUEM HE€ TOJIBKO ISl TEXHUYECKOrOo, HO M ISl CTATHCTHYECKOIO aHajau3a.
@akTUYECKH Ha 3TOM OCHOBAHbI BCE SKCTPANOJISIIUOHHBIE METOJMUKHU MPOTHO3U-
poBaHus Oyaymiero. 3aKOHOMEPHOCTbh B PBIHOK BHOCUT IIA0JIOHHOCTh JCHCTBUMA
JIOJIEH U MTOBTOPAEMOCTh UX peakuui. [lomydaercs, 4To TEXHUYECKUM aHAINU3 SIB-
JSI€TCS CPEACTBOM CTATUCTUYECKOM OLIEHKH MACCOBOM YEIOBEYECKOM IICUXOJIOTHH.
CrpaBeyinBasi KpUTHKa 3TOrO MOCTYJIaTa CBA3aHa C TEM, MAacCOBOE MMOBEJEHUE Ha
PBIHKE OCHOBAHO HE TOJIbKO HA MacCOBOM MCHXOJOTHUH, HO U Ha METO/IaX, KOTOPHI-
MU TOJb3YETCS COOOIIECTBO TPEHIEpPOB, a 3TU METOJbI B CBOIO OYepe/b J0CTa-
TOYHO OBICTPO MEHSIOTCS U MOAUDUIIUPYIOTCS, CO3/IaI0TCSI HOBBIE.

Ha coBpemMeHHOM 3Talie CBOEro pa3BUTHUS MOYKHO BBIJIEIUTH CIAEAYIOIIHNE CO-

CTaBHBIC YaCTH TCXHHUYCCKOI'O aHaJIN3a:
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‘ TexHu4yeckKkunni
aHanuns

AHanus BonH 3nnuoTta _ AHanu3s rpacuKos

s

aHanu3 KoHdMrypauum BonH j) NMYyHKTO-UMMDPOBOR aHanna

aHanM2 cOoTHOLWEHKWA ] TpeHaoBLIE MOOSNK

]
NWHWKM CONPOTHBNEHNA,
AHanus LIHK“U'(E o nopaepxkn, e Mapka
Teopws foy [) CKOMb3ALLME KaHankl
_eopua Hoy |
ONFOCHOYHBIE LNKNb Knaccuyeckne Qurypel
meTon MaHHa

CE20HHEIE LMK

aHanu3 ANOHCKWNX ceeven

MeCAYHbIE, HEeenkHLIE W
OHEBHBIE LMKNBI aHanus ¢ Yicnamu
dDubEoHaun

AHanu3 UHAWKaTopoB aHarnms ranos

aHanu3 MHAWKaTopOoR ’) AHann3 obbma n
OTKPBLITOrO MHTEpEeCa

aHanum3a HanpaeneHwuA ?

aHanu3 HaknoHa I oueHKa MHTEHCUMEHOCTH

aHANU3 OCLUMNATOPOB \ou.en—ma CHIbI TEHASHUMM

CHUrHanesl gUBEpreHumM ?

CUrHane! NepekynneHHocTH,
nepenpoaaHHocTy

Puc. 1.1.CocTraBasiomuye TeXHUIECKOTr0 aHAJIN3a

PaccMoTpum HEKOTOpPBIE M3 ITHX HAMpaBICHUH 0oJiee ToPOOHO.

TexHu4yecknx aHATUTHKOB paHbIlle Ha3bIBaIM dapTucTamu (0T aHri. chart —
rpaduk). B konme XIX — mauane XX Beka rpaduku prCOBAIUCH MPOCTCUITUMU
croco6aMu, CpaBHUTEIIBHO MPOCTHIMH OBUTH M CpeACTBa WX aHanmm3a. OT Toro, Ha-
CKOJIBKO HATJISIAHBIM ObLT TpaduK JBUKEHHS IIEHBI, 3aBUCEN pe3yibTaT 00padoT-
KU 3TOro MaTepuana. B HacTosiee BpeMs Haubosee MMPOKO HUCIOIb3YIOTCS Clle-
TYIOIME OCHOBHBIC BUJIBI IPa(hUKOB:

nuHeHbIi rpaduk (line charts);

*  cTonbukoBbid rpaduk (bar charts);



-21 -
anoHckue ceeun (candlestick);

*  TpaduK KPEeCTUKOB-HOJIMKOB (point&figure);

npoduiib peinka (market profile).

He Oynem mompoOHO paccMaTpuBath, KaK CTPOSITCS 3TH TpaUKH, OTMETUM
TOJIBKO, YTO €CJIM MEPBbIC JIBa BUA MUCIOIB3YIOTCA B OCHOBHOM IS MOCTPOEHUS
HA UX OCHOBE DPA3JMYHBIX JIMHUW (TIOMIEPKKHU, COMPOTHBICHUS, (PUTYP), TO TO-
CIeIHUE TPU BHJA TPEICTABISAIOT, BIOOABOK, CaMOCTOSITEIIbHBIE WHCTPYMEHTHI
aHain3a (pa3iauyHble KOMOMHALMK 3JIEMEHTOB JAHHBIX TrpaMKOB MOTYT AaBaTh
CUTHAJIbI K COBEPILECHHIO TPAH3AKIIUH).

PaccmoTpenune rpaduueckoro u «MaTeMaTHYECKOTO» CPEACTB TEXHUYECKOIO
aHaiM3a OyJleT HEMOJIHbIM, €CJIM HE M0Ka3aTh NPUMEp CTaHJAPTHOrO pabovero okx-
Ha TEeXHUYECKOro aHanutuka. Ha puc. 1.2 mpuBeneH cToJOMKOBBIA TpaduK IEeH
akuuii komnanuu General Motors (co3maHHbIN MpU MOMOIIK TporpaMMmbl Metas-
tock Professional 6.0), neMoHCTpUpyOMKK OCHOBHBIE HHCTPYMEHTHI TEXHUYECKO-
ro aHaJu3a.

[TokaxkeM pabOTy 3THUX MHCTPYMEHTBHI Ha MpUMEpE JOTUKH BOMPOCOB, IIO-
SBIIIONINXCSA Y TEXHUUECKOTO aHAJIMTUKA MPU UCCIIEIOBAHNUE TAHHOTO Tpaduka.

OcHOBHOI1 3a/1a4eil TEXHUYECKOTO aHATUTHKA SBIISIETCS] ONpe/IeICHUE TPEH .
AHanuTUK ONpEeNeNsieT U U3MEPSIET TEHAEHIUIO C TEM, YTOObI ITIOTOM BECTH TOP-
TOBJIIO B €€ pycie. TeHAeHINIO XapaKTepu3yeT HampaBiieHue (Kak ObLJIO yKa3aHO
BBIIIIE — BOCXOJsIIEEe, HUCXOAAIIEEe U OOKOBOE), €€ MPOJIOKUTEIBLHOCTh (4eM
J0JIbLIE TPEH, TEM OO0JIbIIE K HEMY JIOBEpHS), U cuila (TO €CTh BEJIMYMHA YIJIa Ha-
KJIOHA TPEH/IA).

Ha puc. 1.2 Bocxonmsmmili TpeHI ONPEAEISIETCA MO TOMY, YTO Ka)Iblid Clie-
OYIOLIWNA JIOKAJIbHBI MUHUMYM LIEHOBOM TEHJEHUHUH OKAa3bIBAETCS BBIIIE MPEIbI-
nywero. [Ipu HUCXOAIEd TEHACHIIMNA KaXIbld CICAYIOMMUN JTOKAIbHBIM MaKCH-
MYM OKa3bIBa€TCsl HUKE NPEAbIAYILIETO.

Hanecs nuHMIO Ha MOCIIEIOBATENbHbBIE JTOKAIbHBIE MAKCUMYMBI, TPEUIEP MO-
YKET TMOJYUYUTh JIMHUIO COMPOTUBIICHUS (MMHUU «1»-«3» Ha rpaduke), COOTBETCT-

BCHHO, COCAMHHUB IMOCJICAOBATCIIBHBIC JIOKAJIbHBIC MUHWUMYMBI, Mbl CMOXCEM YBHU-
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JeTh JUHHUIO MOAJCPKKH (TMHUU «2»-«4»). JlaHHble THHUM OYyIOyT SIBISATHCS JIH-
HUSMU TpeHaa. Kax bl mpo0Ooii ieHoW JTUHUY TPEHAa CTaBUT MEpe]l aHATUTUKOM
BOMPOC — MPUCOEIUHATHCSA K MPOXOTHOMY ABM)KCHUIO UM HE BEPUTH €My M TOP-
roBath B MpoTUBOX0A. [IoMOYb B 3TOM MOTYyT moka3zaTesin o0bemMa TOpProBiu (UH-
JTUKaTOp 00ObeMa TOProB Ha rpaduke o003HaueH 1udpoi «9»). B ciyuae ucruaHo-
ro MpopbiBa — 00bEM pacTeT B HampaBlieHUH mpoxona (cMm. puc. 1.2 20-e yucna
Masi) U TaJaeT B OOpaTHOM HampaBlICHUH (B CIydae OTKAaTa K TOJBKO YTO IMPOWA-
JICHHOMY YpOBHI0). B nHOM ciyuyae mpo0oil MOKET OKa3aThCsl JIOKHBIM U HE JaTh
JabHEHIIeTo ABMKEHUS 1eHbl. OTMETHM, YTO MPOPHIB JIMHUU TpeHaa 20 mas Obu1

C IIEHOBBIM Pa3pbIBOM WK I1IOM (0003HaUeH udpoit «7», puc. 1.2).

m General Motors EE
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Puc. 1.2. Ilpumep HaHeceHHMs CPeICTB TEXHMYECKOI0 AHAJIN3Aa HA rpauKe LeH aK-
it komnannu General Motors (sHBapb-ceHT0ps 2000). Ha rpaduke uudgpamn 1-
3 0003HAYCHBI JIMHUHU CONPOTHBJICHNS, 2-4 — TMHUM NMOJAEPKKH, S — pa3BOPOTHAas
¢purypa «I'o10Ba u miieun», 6 — passopornas purypa «/IBoitnoe 1Ho», 7 — npumep
rana, 8§ — HHAUKATOP CKoJb3sIeill cpeanei (Moving Average) , 9 — uHAMKATOP 00b-

ema, 10 — ocunsIATOp OTHOCUTEbHOM cuJibl (Relative Strong Index).
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I'smm - 5T0 Takoe COCTOSIHME pBIHKA, KOT/IA II€HA OTKPBITHS CIEAYIOIIETO Bpe-
MEHHOT'O MHTEpPBAJIa CYIIECTBEHHO OTJINYAECTCS OT LE€HBI 3aKPBITUS IIPEABIIYILIETO.
['5mbI O XO4y TpeHJa PhIHKA MOKHO MHTEPIPETUPOBATh KaK WHIUKATOPBI CHIIbI
pbIHKA. ['311BI IPOTHUB X014 — KaK MHAUKATOP CUJIbI IIPOPBIBA.

[Tocne pa3MeTkM LEHOBBIX YpOBHEH M JIMHUN MOJAEPKKU/CONPOTHUBIICHUM,
AHAJMTUK MEPEXOUT K CIEAYIOLIUM BOTIPOCaM: BUAHBI JIH HA TpaduKax OCHOBHbBIE
MOJIeIM pa3BOpOTa TeHJAEHIMU? BuaHbl n Ha rpagukax MOAEIU MPOAOIKEHUS
TeHaeHIMU? Kakue HeHOBbIE OPUEHTHUPHI MOKHO YCTAHOBHUTB OT 3TUX MOJAENEN?

@urypamu (WIM LEHOBBIMU MOJEIISIMU) B TEXHUYECKOM aHAJIU3€ Ha3bIBAKOTCS
yCTONYMBBIE KOMOMHAIIMN [TMKOB U BIAJAMH, MOSBICHUS KOTOPBIX IMO3BOJISIET C OII-
PEAENEHHOMN 0JIEU BEPOSITHOCTH MPEMIIOI0KUTD O JTATBHENIIEM XOAE IBUKEHUS U
LIEHOBOM OpueHTupe 3Toro xoxaa. Ha puc. 1.2 ykazanel Gurypsl COmyTCTBYIOIINE
IPOAODKEHUIO MPEAIIECTBYIOMIENH TEHACHIUN U (UIYpbl Pa3BOPOTA TEHIACHIIMH.
OOpatum BHUMaHHE, 4yTO H300pakeHue (urypsl «l'onoBa u Mmiedny) MOXKHO YBU-
JI€Th U Ha pUC. 1.2, aHAINTHUK, BOBpPEMs PaCIO3HABILMM 3TOT MMATTEPH, MOT BOBpE-
Ms 3aKpbITh JUIMHHBIEC MO3ULUU U NPU NPOPBIBE JUHUU MOIAAEPKKU «2» COBEP-
IIMTh MPOAaXy. AHaIOTH4HO, purypa «IBoliHoe AHO» 0003HAUECHHAs HA PUCYHKE

uudpoii 6 o3Hayana nepeMeHy TPeH1a C «KMEJIBEKbEr0» «Ha «ObIYHii».

®urypst TA

@urypsl NpoaoKeHUSs Purypsl nepesoma
TeHAEeHIUN TEeHAEeHIUN

«®Dmary *  «l'omoBa m mIeum,
«BpIiMmen» nepeBepHyTas «I ono-
«Cxonsmuiics Tpe- Ba U IUICYW)
YTOJIbHUK *  «/IBoitHas BepuIUHAY,
U Jp. «JIBOMHOE JTHO»

«Kom»

«bpunamanT»

U Ip.

Puc. 1.3. Tunsl puryp TeXHH4eCKOro aHAJIN3A
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He Tonpko cpeactBamu rpaduyeckoro aHajin3a MOXHO YCTaHOBUTH TPEHI.
CeronHs, Kak MpaBuiio, rpadUyeCKuil aHAJIU3 UCIOJIb3YETCs JIUIIb ISl «Oerio»
pa3MeTKku pucyHka. Jla U caM pUCYHOK OyJeT HECTH BBICOKYIO JOJIO0 CyOBEKTH-
BU3Ma aHAMTUKA (HampuMmep, Tam, TJie OJIMH aHAIUTUK YBUIUT «J[BOitHYIO Bep-
HIMHY», BTOPOMl C HE MEHBIIMM pBEHHEM OyAeT yTBEpXKlaTh, 4TO 3TO ¢urypa
«IIpssmoyronsHuK»). bonee Toro, kK TOMy MOMEHTY, KOT'/1a aHAJTUTUK CyMEeT HapH-
COBaTh JIMHUM TOJJIEPKKH WIM CONPOTHUBICHUS - TPEHJ MOXET MHPOWUTH YikKe
00JbIIYI0 YacTh cBoero nytu. Iloatomy, s Oosee onepaTMBHOM U HaJEKHON
OLICHKHU TPEiIephl HCIOIB3YIOT aapaT UHANKATOPOB TEXHUYECKOTO aHAIH3a.

K cnoBy ckazaTh, Ha CEroIHAIIHUN JACHb CO3/1aHO HECKOJIBKO THICSY MHJIMKA-
TOPOB, pacyeThl KOTOPbIX YHU(DUIMPOBAHBI HA 0a3e MOX0XKHX KOMIIBIOTEPHBIX aj-
roputmoB. [1o 3HauenusM [95] TpeHI0BBIX UHIUKATOPOB M HAKIIOHY KPUBBIX K OCH
BPEMEHU MOXKHO CYIUTh O CHJIE TPEHJA U ero JIuTeabHoCcTH. CylIeCTBEHHBIN He-
JIOCTATOK TAKUX MHIMKATOPOB — B HEBO3MOXXHOCTH CIIPOTHO3UPOBATh AaJIbHEHIIEE
pa3BuTHE phIHKA Ha uXx 0a3e. Ha pucynke 1.2 mudpoii «8» o603HaYeH camblii TO-
NYyJIAPHBIA M CTapblii MHIMKATOP CKOJIb3sUIEH cpenHel (moving average (MA)).
JIvHUS CKONB3SLIEH CpeaHEW MOXKET PacCMAaTPUBATHCA B KAUYECTBE CUTHAJIBHOM.
Hampumep, 11eHa, KoTopas moJHUMAETCS C MOJO0KEHUS HIDKE CpeIHEH, MepeceKaeT
€€ U NPOAO0DKAET UATH BBILIE, MOXKET PACCMATPUBATHCS KaK CUTHAN K MOKyNKe. B
MIPOTHUBHOM clly4ae — K mpojaxe. Kak BUIHO, CKOIb3411ast CpeHsII BEPHO paboTa-
eT B mpenenax ycrolumBoro Ttpenja (puc. 1.2 mepuonbl Mail-vioib, aBrycT-
CeHTSIOph) U MpaKTHUeCKu HemHpopMmaTHBHA BO (idTe (puc. 1.2 mepuon ampenb-
Maii).

[lepeuncauM OCHOBHBIC BUIbI TPEHOBBIX HHANKATOPOB:

1. IIpocras ckonp3smas cpeanss (simple moving average (SMA)). Omnpene-
JISIeTCS KaK cpeHss apudMeTnieckasi BeIMUYUHA:

n—1
SMA4, =%§q_i , (1.1)

rac Ct_ MOCJICAHAA 110 BPEMCHHU LICHA 3a IICPUOL ¢, 7 — KOJIMYCCTBO YYACTBYIOIIHX

B pacCucTeC IICPpUOJI0OB BPCMCHHU.
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2. BsBemennas ckonb3smas cpennsisi (weighted moving average (WMA))
JIuHeliHas B3BEIICHHAS CKOJIB3SIIIAsi CPEIHSISI ONPEIEIsIeTCs CIeAYIONIMM 00pa-

30M:

C,_ .. +2C

t—n+1 t—n+2

+...+(n-1)C,_, +nC,

n

WMA™ = (1.2)

3. DkcroHeHIMaabHas CKOJIb3sMmas cpefass (exponential moving average
(EMA)). ®opmyna ans pacuera:
2
EMA, = EMA,_, +———(C, —EMA,_,). (1.3)
n+1
4. Tlonmocel bommnmkepa (bollinger bands). DTor MHCTpyMeHT pa3zpaboTan
JIx. BoinmuHXepoM C HCMOJb30BaHUEM JO0pPAaOOTaHHOW KOHIICTIIUU CKOJIB3SIIINX
cpeaaux.  CyTb 3TOr0 MHAMKATOpPA B TOM, YTO €CJIM K TEKYIEW PHIHOYHOM IIEHE
UCCIIeyeMOTo (PMHAHCOBOTO MHCTPYMEHTA NMPUOAaBUTHh MM OTHSTH JBOMHYIO BO-
JaTWIBHOCTh PBIHKA B Pa3MEpPHOCTSIX CTAHJIAPTHOTO OTKJIOHEHHUS, TO MOJYYUTCA
LIEHOBOM KOpHUIOP, BHYTPH KOTOPOTO ILieHa OyaeT Haxoautbes 95% BpemeHwu.
Bo3MoskeH BbIXOJ| 3HAYEHUS 1IEHBI 3a MPEJeibl TPaHULl N0JIOChl. BepxHue u H1x-
HUE OTKJIOHEHMS 3HAYEHHUH 3a MPEJeNbl MOJI0Chl, KOTOPhIE BO3BPAILAIOTCS IMO3KE
BOBHYTPb, CHUTHAIU3UPYIOT O MPEACTOSIIEM HM3MEHEHHM LEHOBOW TEHACHUUU.
Kpome Toro, BEposiTHO, 4TO IPOU30MUJIET CUIILHOE U3MEHEHHUE LIEHbI, €CIIH KOPUI0P
CTaHOBUTBHCA OoJiee y3KkMM. MaremaTtudecku rpaHulbl nojoc bommuHkepa pac-

CUHTBIBACTCI KaK

S=J((C, —MA)* +...+(C, ,, —MA,_,.)")/n, (1.4)
rae C,— 1eHa 3aKkpbITus BO Bpems ¢; MA,— ckonb3simas CpeHsis; 1 — KOJIMYECTBO
nHeil. Bepxussa rpanuna = MA, + S, awxass rpannna = MA, — S .

Kak OblJ10 MpOIEMOHCTPUPOBAHO BBIIIE, BCE MHIMKATOPHI TPEHIOBOIO aHa-
J¥3a XOPOIIO padoTalT B Mpeeiax yCTOMYMBOrO TPEHAa M MPAKTUYECKU Oecro-
ne3nbl Bo pudTe. Kak mokaseiBaeT mpaktuka [95], Ha perake meHee 30% BpemeHU

rocrmoaCTBYCT TCHACHIUA, 4 BCC OCTAJIBHOC BPCMA — OoKOBOE ABMIKCHHC, KOI'la

LOCHBI ABUTAIOTCA B IPCACIaX Y3KOI'O AMAIla30OHa. C OCJIBKO OXBaTa (1)J13Ta n aJis



-26 -
YCHENIHOTO CYIIECTBOBAHUS HA HEM, ObUT pa3pabOTaH KJIacC MHIUKATOPOB, HA3bI-
BaeMbIX ocuiuisiTopaMu. Kak ciecTBue, OCIMILIATOPBI XOPOIIo paboTatoT Ha 60-
KOBOM PBIHKE U TUIOXO BO BpeMs TpeH ia (1ToAat0T MHOTO JIOXKHBIX CUTHAJIOB).
Opaum n3 Hanboliee MOMYJIAPHBIX OCIUUIATOPOB SIBISIETCSI CTOXACTUK (Sstoh)
pa3zpaborannbiii Jx. JleitHoMm Gosiee IByX JIecATKOB jeT Hazaja. CTOXacTUK aHaIM-
3UPYET PACIOJIOKEHHUE IIEHBI 3aKPHITUS Oapa OTHOCUTEIHHO BHIOPAHHOTO BPEMEH-

HOI'O MHTCpPBAJIaA.

stoc=S7L 0, (1.5)
U -L

n n

rae C,— texymias nena; L — camas HM3Kas IIeHA 3a ocieqHue n nepuonos; U —

camasi BBICOKAs LI€HA 3a ITOCJIEIHHE 7 IEPUOIOB.

Wnest, nexamiasi B OCHOBE pacyeTa 3TOr0 MHAMKATOpa, 3aKJIIOYAETCS B TOM,
YTO €XEAHEBHbIE LIEHbI 3aKPbITUS MPU HAJIWYUM MOBBILIATEIBHOW TEHIECHUUU
OJM3KM MO CBOEMY 3HAUEHUIO K JHEBHOMY MakCUMyMy (WM, HA00OpOT, IpU Ha-
JUYUM TOHMKATEIbHOM TEHACHLMH — K JHEBHOMY MHHUMYMY). B ciydae ecnu
pa3pbIB MEXJy LIEHaMH 3aKpbITUS M JHEBHBIMH MaKCHUMyMaMH YBEJIMYHBAETCS,
WIA OHM JJakKe MPUOIMIKAIOTCA K JHEBHBIM MUHUMYMaM, TOTJa MOXKET IPOrHO3H-
poBaThCsl M3MEHEHUE TeHAeHIUU. OOpaTHOe BEpHO ISl OHMKATEIbHON TEHCH-
1.

Jpyrum BaKHbIM OCUMJUIATOPOM SIBJISIETCSI MHAEKC OTHOCUTEIBHOM CHIIBI
(relative strength index - RSI), pa3zpabotannsiit Y.YVangepom. Ha puc. 1.2. kxpuBas

3HaueHui RSI o6o3nauena unciom «10». @opmyna mis pacyera RSI numeet Bun:

RSI=100—— 00 (1.6)
1+ AU/ AD

riae AU — cyMMa pupoCcTOB KOHEUHBIX 1IeH 3a 11 JHel; AD — cymma yObUIN KOHEe-

HBIX II€H 3a 7 JTHEN.

OTOT MHJUKATOP MOKET MOJaBaTh CUTHAJIBI JUOO OJJHOBPEMEHHO C Pa3BOPO-
TOM II€H, MO0 C ONEPEKEHUEM, UTO SBISECTCS €r0 BaKHBIM JOCTOMHCTBOM. 3HaYe-
Hust RSI uamenstores ot 0 1o 100. Ecnu 3nauenune RSI pacnionaraercst B CUTHAIb-

HOIi 30He cBbIlIe 70 1 HAUMHAET MaAaTh, B TO BpeMsl Kak 1eHa (PMHaHCOBOTO MHCT-
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PYMEHTa BCE €IIE YBEIUUYMBACTCS, TO ITO MUHTEPIIPETUPYETCSA KAK CUTHAI K IIPOJa-
xe. Boixon 3Hauenuss RSI Beime 3nauenust 30 B COBOKYITHOCTH C HENIPEPBIBHBIMU
NaJaoMMU [IECHAMH aKTHBA MOYKET PACCMATPUBATBHCS KAK CUTHAI K IIPEACTOSIIIIE-
My HIOABEMY.

B nenom, nmro0ble MHAUKATOPBI U OCHMIIISITOPHI SIBISIOTCS HUYEM HHBIM Kak
UG pOBBIMU PUIBTPAMH, TaK KaK OHM M3MEHSIOT YAaCTOTHBIM CIIEKTp CHTHala B
HEKOTOPOM HampasieHuu. M TEXHUYECKOMY aHAJIUTUKY IIPUXOIUTCS CTAIKUBAThH-
Csl C Cepbe3HOM MPOOJIEMON HECTAIIMOHAPHOCTH BPEMEHHBIX PSIJIOB, U, KaK CJIE/CT-
BHE, BO3MOKHOCTBIO, YTO ONTHMHU3UPOBAHHBIE TEXHUYECKNE MHCTPYMEHTHI, XOPO-
10 padoTarouIMe B MPOIILJIOM, MOTYT IJIOXO paboTaTh B OyylieM. JTa HECTaIuo-
HapHOCTb MPHUBOJUT K TOMY, YTO CHEKTP LIEHOBBIX KOJEOAHUI OAHOIO U TOTO K€
pBIHKa OyZIeT 3aBUCETh OT BPEMEHH €ro BBIYUCIICHUSA. B 3TOM cMbIcie MHTEpEeceH
Mero B.KpaBuyka «AnanTuBHBIM METOH CIEOOBAaHUS 33 TEHIACHLMEH W PBIHOY-
HBIMH TTUKJIaMu» [38], OCHOBaHHBIN HAa TU(POBON (HUIBTPAIIUN U CHICKTPATBHOU
OLICHKE AUCKPETHBIX BPEMEHHBIX PsAA0B. KpaBuyk OTMEUaeT, 4TO HeCTaluoHap-
HOCTbh QHAJIM3UPYEMBIX JAHHBIX HE TOJIBKO HE SIBJISIETCS IIOMEXOM B OINPENECICHUU
HaIIpaBJICHUM TPEHJA, HO U SBISAETCS IPSAMBIM J10KA3aTeIbCTBOM HAJIMYUS TPEH-
JIOBOT'O JABMKEHUS HAa (PMHAHCOBBIX U TOBAPHBIX PHIHKAX, B YEM YaCTO COMHEBAIOT-
Csl CTOPOHHUKH (DYyHAAMEHTaIbHOT'O aHAIM3A.

[Ipu cpaBHeHMM TOJB3bI OT (DYHAAMEHTAIBHOIO M TEXHMYECKOTO aHaju3a,
OTMETHUM, UTO OHU Pa3JIMYAIOTCA B ABYX KIIFOUEBBIX MOMEHTax [60]: menn ananusza
U JaTbHOCTU B3rsifa. B (yHIaMeHTanbHOM aHalIM3€ TIABHOM IENBIO SBIACTCS
ONpEIEIICHUE UCTUHHOM, CIIPABEIJIMBOM CTOUMOCTH HccieayeMmoro akrua. Cpas-
HUBas TaKylO CHPaBEIJMBYIO CTOMMOCTb C TEKYIIEH OLIEHKON phIHKA (PHIHOYHOU
LIEHOI1), IeJ1aeTcsl BBIBOJL O MEPEOLIEHEHHOCTH WJIM HEJOOLIEHEHHOCTH aKTHBA.

B TexHHMuYeCKOM aHaM3€ IJIABHOM LIEJBIO SIBJISIETCS UCCIIEIOBAHUE TEKYILETO
COCTOSIHUSL PBIHKA, ONPEACIICHUE TOCIOACTBYIOIIEN TEHACHUMN U KIFOYEBBIX IiE-
HOBBIX YPOBHEM.

[Ipu cpaBHeHUU 1eNNe TEXHUYECKOTO U (PyHIaMEHTaIbHOrO aHaiu3a BUHO,

YTO OHHU YUUTHIBAIOT B CBOEH paboTe pa3Hble BpeMEHHbIE TOPU30HTHI. [lepBrIil na-



-28 -
€T BO3MOXKHOCTh CIIPOTHO3UPOBATH OJipKaiiiiee Oymyiiee, BTOPOM ke MO3BOJSET
3arysIHYTh B Jasiekoe. M TOJIhKO B COYETAHHMH ITHX JIBYX B3TJISI0B aHAJIUTHK TPO-
OyeT moJiyuyuTh HanboJiee peasibHyI0 KapTUHY Oyayiiero. M3-3a pa3HUIlbl B «J1alib-
HOCTH B3TJIsA71a» (DyHIaMEHTAIbHBIA aHATN3 MCTIOJIb3YeTCsS, B OCHOBHOM, HHBECTO-
paMm, pacCUMTHIBAIOIIMMH Ha Peau3aIyio JOJITOCPOYHBIX CTPATETHil, a TEXHUYE-
CKHMI aHAJIN3 MCTOIB3YETCS UTPOKAMHU, KaK MPaBUJIO, I KPATKOCPOUHBIX M CPEJI-

HECPOYHBIX CIECKYJISIIHAM.

Teopust 3¢pdexTuBnbIX poiHkoB. B 1900 r. JIyn bamense Obiia omy06mauko-
BaHa aucceprauusa «Maremarndeckas Teopus crekyysnuiny. OCHOBHas Hjes pa-
OOTbI COCTOMT B TOM, YTO, BBIPa)KasiChb COBPEMEHHBIM SI3bIKOM, BEPOSITHOCTHBIE
METO/Ibl MaTEMATUYECKON (PU3MKM MOTYT OBbITh MCIIOJIB30BaHbI Ul aHAJIM3a AUHA-
MUKH PBIHOYHBIX ILIEH, €CJIM OT CaMUX LI€H aKTUBOB MEPEUTH K UX NPUPALICHUAM

[42]. JI. Bamense [90, crp. 46] cunran, uro nensr S = (Slgf)) MEHSIIOT CBOH

3HaUYEHUSI B MOMEHTHI BpeMeHU t = A, 2A,..., (rne A - UHTepBall BpEMEHHU) Clie-

TYIOIAM 00pa3oM:
(A _
SV =8+E +E, .+ S, (1.7)
rae (é:m) - HE3aBHUCHUMBIC OJMHAKOBO PACIPEACIICHHBIC CIy4alHbIC BEIWYUHBIL,

NpUHUMAKIIME 3HaueHue + o+ A ¢ BeposTHOCTAMU 5. [IpenensHbIM mepexoqom
1o A— 0 mosryyaem Ciry4dailHbIi pouecc:

S, =8, +0W, 0, (1.8)

. 2
/1€ XapaKTEePUCTUKON BOJATUILHOCTH BBICTYIIAET O~ (AMCIIEpCHUs MpoIiecca).
B cnydae Hanuums okansHOTO TpeHAa 4 (KoadduimeHT cHoca):
S, =S8, +ut+oW,, 0. (1.9)
To ecTp, peub UAET O TOM, YTO PHIHOYHBIE IICHBI SBISIOTCS CIyYalHBIM MPO-
IIECCOM CO CTAI[MOHAPHBIMHU MPUPAIICHUSAMH, YTO TEIEPh MPUHATO HA3bIBaTh OPO-

YHOBCKHM JBHXCHHCM, WJIM BUHHCPOBCKHUM IIPOHCCCOM (HaSBaHHOFO TaK B 4C€CTb

H. Bunnepa [90, cTp. 23], noctpouBmiero aaHHeii npouecc B 1927 roay). Ctout
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OTMETUTbh, COBpEMEHHHKaMH paboTa bamense Oblia NpOUTrHOPUPOBAHA U MOTYYH-
Ja JOJKHOE IPU3HAHUE JIMIIb CITYCTS TOJIBEKA.

B 1953 rony nosiBunace padora M. Kengemna [128] ¢ koTopoi, MOKHO CUH-
TaTh, ¥ HAYAJCS COBPEMEHHBIN MEPUOJ HUCCIeOoBaHUN (DMHAHCOBBIX XapaKTEPH-
cTUK. B TO Bpemsi cpeau TOproBueB Ha (PUHAHCOBOM PBIHKE OBITOBAJIO MHEHUE,
YTO JIBIDKCHHE TICHBI TIOJIBEPKEHO HEKUM IMKJIAaM U PUTMaM, U TOJIBKO Oyraromaps
BBISIBJICHUIO 3TUX 3aKOHOMEPHOCTEW, M BO3MOXKHO JBWXeHue ueH. M. Kenpemn
XOTEJ U3YUUTh 3TY LUKIMYHOCTh B IMOBEACHUM LIeH akiuid. OH MmpoaHaIu3upoBal
CTaTUCTUYECKUE JAHHBIE LIEH 110 ABYM JAecsATKaMm akuui 3a nepuon 10 ner ¢ 1928
no 1938 rr. u Tak U HEe OOHAPYKUJI HU PUTMOB, HA LIUKJIOB, U 0OJIe€ TOrO, IMOBE-
JIEHUE LIEH BBITJIAJIEN0 TaK, KaK eciiv Obl «...Jlemon Ciydast u3BJI€Kas Cy4ailHbIM
00pa3oM YuCiOo... U JOOABISII €ro K TEKyIIeMy 3HAYEHUIO IS OTPENIEeTICHUs 11e-

HBL... B cleAyromuii MoMeHT». To ects [90, cTp. 44], norapudmsl nen S =S, Be-

o Hi
IyT cebst Kak ciydaiiHoe Omyxmanue, mecan i, =In—*—,10 S, =S ™, n>1,

n-1
rae M, ecTb cymMMa HE3aBUCHUMBIX CITy4allHbIX BEJIUYHH A ,..., h, .
[Tocne pabotr M. Kenzenna uatepec K U3y4yeHUIO TMHAMHUKN (DPHHAHCOBBIX TO-
Ka3aTese pe3Ko YBEIMYMUIICS, MOSBIIOCH BCe 0oJibllie paboT, coaepiKallux ap-
TYMEHTHI B MOJIb3Yy TUIIOTE3bI ciaydaitHoro Omyxaanus [136, 138]. OcobenHo cro-
uT oTMeTuTh paboThl II. CamysnbcoHa [144], KOTOpBIN BBEN MOHITHE TEOMETPHU-

YeCKOro OpOYHOBCKOI'O JIBM)KEHUSI (Ha3bIBaEMOE TaKXKe JOTrapu(PMUUYECKUM WIH

HKOHOMUYECKUM)
2
S, = Sye e (1.10)
rae t=0, W, - crangapTHOe OPOYHOBCKOE JBHKEHUE;

S

, - HEHa aKIuHh, IMOHUMAEMOC KaK CpC€AHEEC I'COMCTPHYCCKOC MCXKIAY LCHAMH

CIIpoca U IPEIJIOKEHHUS.
PaGotsl CamyanbcOHa yCTpaHsIM HEIOCTAaTOK Mojenu bamienbe, B KOTOpoOit

ICHBI AKTUBOB MOTIJIN IIPUHUMATDb OTPULATCIIbHBIC 3HAYCHU A
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[To3xe, B Teopuu pacuetroB bika-Iloynca [110] Moaens peIHOYHBIX 1IEH Kak
OpOYHOBCKOT'O JIBUKEHHUS ObLIa YK€ OCHOBHOM, Kakoil OHa SIBJISIETCS U AJig Oojee

MO3/IHUX HUCCIEJOBAHUM CTOXACTUYECKOW (PMHAHCOBOW MaTEMAaTUKHU.

B pesynprare wuccnenoBanud bamense ©W TEOPETHUECKUX  MOCTPOE-
HUH, BBITEKAIOIUX M3 TEOpUM OOLIEro SKOHOMHUYECKOIO pPaBHOBECHS U
TEOPUH PANMOHATLHBIX OXKUJAHUH, TMOSBWIACH THUMNOTe3a Y(H(PEKTUBHOTO PHIHKA
(Efficient Market Hypothesis — EMH). Pa6oTs1, craBmme ocnoBoit EMH, Obimu
cobpanbl KytHepom [116] B ero Tpyae noja HazBanueM «CiydaliHbIN XapakTep 1eH
dboHIOBOTO PBIHKA». B 3TOM KHUTE COMEep)KaTcsl JIOTHUECKUE MPEAMOCHIIKA TOTO,
yT0 B 60-X rogax Obu10 GpopmannzoBano @amd kak EMH. ['oBopst 006 3ddek-
TUBHOM pbiHKe, Pamd [123] umeeT B Buay ero 3p(PeKTUBHOCTH OTHOCHUTEIIBHO
UMEIOIIEHCSA Y YUYaCTHUKOB PBIHKA U OTHOCSINIEHCS K Aeiry uHbopMaiuu (To ecTh
Mbl UMEEM [IeJI0 HE C OMEepaluoOHHOM, a ¢ MH(popMaMOHHOW >PHEKTUBHOCTHIO

PBIHKA).

Hwxe mpuBenem noaxoa kK onucanuio 3HPEeKTUBHOTO phIHKA, OCHOBAaHHBIN HA
MapTUHTAJIBHBIX MOJEIAX 1IEH U JIOXOJHOCTeH (PUHAHCOBBIX aKTUBOB [56]. OTMe-
TUM, YTO MapTHUHTAJIbHAS MOJENb dPGEKTUBHBIX PHIHKOB SBJISETCS 0000IIEHHEM

MOJICIIH CIIyYalHBIX Oy KIaHUH.
[Iycts {P} - ciyuaiiHas 1OCJIEIOBATEIBHOCTh LIEH (DMHAHCOBOIO aKTHBA B

MoMeHTsI Bpemen t=0,1,2,... Ilycts /' ={®D, }, t>0, rne @, - cOBOKYIHOCTH cO-
OBITUI Ha phIHKE, HAOJII0IAEMBIX O MOMEHTA BPEMEHHU t BKIOUUTENILHO (MHPOP-
Malus, JOCTyIHAasl Y4acTHHKAa K 9TOMY MOMEHTY BpemeHH). B moroke F' ={D, }
nH(opmanus ¢ TeueHHueM BpeMeHU He yObiBaer, T.e. @, c @, < ...c ®. Ilpexn-

ITOJIOKHM, YTO II€HA aKTHBa Pt CKIaAbIBA€TCiA B 3aBUCHUMOCTH OT cOOBITHH th.

Torma ciyuaiiHas HOCIENOBAaTEIBHOCTD LIEH aKTUBOB {F} sBiseTcs MapTUHIa-
JIOM, €CJIH

E(Py|®,) <, (1.11)

+1
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E(P,)=E(P, |®,)="P, 0. (1.12)

Ecmu mocienoBaTebHOCTE IIEH akTUBOB {F} mpencrasiser coOoi ciydaii-

HBII MpoIiecc, KOTOPbIN SBISETCS MapTUHTAIOM OTHOCUTENBHO MOTOKA MH(POpMA-

mn F' ={®,}, To hrHAHCOBBIIl pHIHOK Ha3bIBaeTCs YPHEKTUBHBIM OTHOCUTEIHHO
noroka uadopmamyn F = {®d, }, t>0, unaue roBops, umeeTcsi NHHOPMALIMOHHAS

3¢ deKTUBHOCTH phIHKA. VICXOs U3 3TOM MOJEIH LIEH aKTUBOB, MBI MOXXeM C(hop-

MYJIMPOBATH CIEAYIOIIUE €€ CBOMCTBA!

¢ MOJCJIb OCHOBBIBACTCS Ha YCIIOBHBIX PACIPCACICHUAX BGpOﬂTHOCTGﬁ OCH

akTUBOB {F }, MOJIy4CHHBIX IIPH YCIOBHUH, YTO UCIHOJIB3YETCs ONpPEeICHHBIN Mo-

Tok uHpopmanun F ={D };

e Ha 3(p(EKTUBHOM PHIHKE HAWIYYIIMM MPOTHO30M II€HbI aKTUBA JJIsl OyAy-
IIEr0 MOMEHTa BpeMeHHU f+1 Mo JOCTymHONW B MOMEHT BPEMEHHU ! MH(pOpMaLuu

@, sBisieTcs 3HaUEHHE 1IEHBI B TEKYIINI MOMEHT BPEMEHH /.

['mmore3a 3pPEeKTUBHOTO phIHKA TIPEACTABISAET HE TOJBKO TECOPETUUYCCKHIA,
HO W MpakThueckuii narepec. [IoHATHO, UTO C MPUHATHEM WJIM OTKIOHEHHUEM Ka-
KOH MO0 mapajurMbl IIEHOOOPAa30BaHMsI CBSI3aH BBHIOOP YYaCTHHKAMH PHIHKA TOU
WM WHOM cTpaTteruu noBeneHus. 13 dopmynupoBkn EMH cnenyer [55, ctp. 83],
YTO €CIIM PBIHOK sBIAeTCS 3(P(EKTUBHBIM 10 OTHOLIEHUI0O K HH(POpMAIUU

F ={®,}, To uHBECTOpPHI HE NOJKHBI PACCUUTHIBATH HA PETYJIAPHOE IOJIydEHHE
JTOXOIHOCTH BBIIIE CPEIHEPBIHOYHOM, HCHONIB3Ys JHIIb HHpopManuio I ={D }.

Teoperuxu EMH Jlopu u ['amunbToH B cBoMxX paboTax mHcaiu, 9YTO OECIOJIe3HO
TPATUTh YCUJIUS IO JOOBIUE U aHATU3Y JIF000H HHPOPMAIUK [T TOTYUYSHHS TaKHX
JOXOJIOB.  DTHM YTBEP)KIACHHEM OHH «BBIOWJIM MOYBY W3 MOJ HOI» y mpodec-
CHOHAJIBHOI'O COOOIECTBA NUHBECTOPOB, U HE yIMBUTEIBHO, YTO HOBOCTH O O€cCro-
Je3HOCTH (DYHIAAMEHTATBHOTO M TEXHHYECKOTO aHalu3a JUIsi MPOTHO3UPOBAHUS
pBIHKA 3TO COOOIIECTBO BOCIPUHSIIO HE OYEHBb JApykento0Ho. B Teuenue mocnen-
HuX necsatuietrii XX Beka Teopus 3QPEeKTUBHBIX PHIHKOB MOBEPIIach JOPaA0OOT-

K€ JJIsl TOr0, YTOOBI OMUCATh pa3finyHble cuTyaruu HeadpexTuBHOCTU. bhuta pas-
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paGoTana oOuienpuHATas K HACTOSIIEMY BPEMEHH CHCTEMa KIacCU(UKALUU PhI-
HOYHOM 3 (PEKTUBHOCTH, COTVIACHO KOTOPOM HacCUUTHIBAeTCS TpU (HopMmbl dddek-
TUBHOTO COCTOSIHUS PBIHKA, ONHCHIBAGMBIX DPA3JIMYHBIMHA BapHAHTAMH THIIOTE3BI
PBIHOYHOM 3(P(PEKTUBHOCTH B 3aBUCUMOCTH OT BHJIa UCTIONB3YEMOUN HH(POPMAIIUHN:

o cJjabasi ¢opmMa TUNOTE3bl MPEANONIaraeT HCIOJIb30BaHUE WHMOPMAIUU

Buna F' - uHdopMaIus, MoydyeHHasi B pe3yJibTaTe UCClIeJOBaHUs U3MEHEHUM 1IeH,
00bEMOB TOPTOB, U Jp. B MPOIILIbIE NEPUOAbl. TOT (aKT, UTO B TEUCHHUE MOCIETHUX
TpeX JIHEW IIeHa KaKOW-TM00 aKIIMU BO3pacTaia, HUKaK HE TOMOXKET CIIPOTHO3HUPO-
BaTh €€ 3aBTpAIIHION 1IeHYy. Eciu Ha peiHke umeercs cinadas dopma EMH, o He
MMEET CMBICIIA 3aHUMAThCS TEXHUYECKUM aHAJIU30M.

e yMmepeHHasi popMa TUIIOTE3bI MPEANONAraeT MCIOJb30BaHUE HHPOpPMA-

22 1
uu Buga F(F° D F') - Bes goctynHas MHPOpMAIHsT BCEM yYacTHHKAM PhIHKA

JOLONHUTENbHAS K F: opurmanpHas  OTYETHOCTH O  (PUHAHCOBO-
IIPOU3BOJICTBEHHOM ITOJIOKEHHH KOMIIAHWM M NEPCHEKTHBAX KOMIIAHUH, Pa3Iny-
Hble (PYHIaMEHTaIbHBIC SKOHOMHUYECKHE WHIUKATOPHI (3HAYCHHS MPOIEHTHBIX
CTaBOK, 0OMEHHBIX KypcoB, nanueie BBII u 1.1.). [lpu 3TOM B mporecce nmoucka
JOTIOJIHUTEJIbHOW WH(OpMAIMU y4aCTHUKAMU PbIHKA, TMOCTEIHSS MEHSIET CBOM
cTaTyc ¢ KOHGUIECHIIMATBHON (MHCAIEPCKON) Ha MyOJIMYHYIO U OTPaKaeTcsl B 11e-
Hax.

e cuibHasi GpopMa TMIOTE3BlI IPEANoNaraeT MCIOIb30BaHNE HHPOPMAIIUU
303 2 I
Buga F~(F° D F° D F') - Bca Bo3MokHas WH(DOpMAIIUs, OTHOCAIIASACA K JCIy,

KOTOpasi MOKET OBITh M3BECTHA (BKIIFOYAsi MHCANUICPCKYIO MH(OpMAIHIO, H3BECT-
HYIO TOJIbKO COTPYJHHMKAaM PyKOBOJACTBOM Komrmanuu). CuibHas Gopma THIoTe-
3bl, B OTJIMYUE OT YMEPEHHOU (POPMBI, TOBOPUT O TOM, YTO PHIHKHU SIBJISIIOTCS d(]-
(EeKTUBHBIMH HE TOJILKO BCJIEICTBHE MPOBOJUMOTO MOUCKA M aHanm3a WH(popma-
1[MH, a BOOOIIIE, 10 CBOEH (PyH/IaMEHTaNIbHON U 0O0BEKTUBHOW MPUPO/IE.

Haubonee mnpuemsiemoil s cooOliecTBa MHBECTOPOB OKaszalach yMe-
peHHas ¢popMa TUnoTe3bl. JDTa GopMa HE MCKIIOYalia IOJIE3HOCTh MOMCKA WH-

(bOpMaI_II/II/I U IIOJIYYCHHC ﬂOHOHHHTGHbHOﬁ l'[pI/I6bIJ'II/I B TCYCHUC BPCMCHHOI'O
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MPOMEXKYTKa, Korja U KOHPHUACHIMANbHAS HWHPOPMAIHS MOCTETICHHO CTaHOBH-
Jach MyOJMYHOW M MPUBOAMWIIA K OJIArONpUATHOMY st THGOPMHUPOBAHHBIX 3a-

paHee UHBECTOPOB MOBEJECHUIO LIEHBI.

Ho pspmoBoro mHBECTOpa, HUKaK HE HA30BEIIb «XOPOLIO MHPOPMHUPOBAH-
HBIM», W, KpDOME TOT'0, OH PEAKO OIEPATUBHO pearupyer Ha IOCTYILIEHUE HOBOMU
uHbOpMaIH, OTHOCSIICHCS K JIey (4TO, KaK U3BECTHO, B TUIOTE3e d(H(PEeKTUBHO-
ro pbIHKA U ABJISIETCA NPUYUHOW U3MEeHeHus 1ieH). binaronaps stomy, EMH nipuse-
Ja K paccBeTy HOBbIX (DMHAHCOBBIX MHCTPYMEHTOB, 3a4aCTYIO0 OTPaXKAIOIIMX Mac-
CHUBHOE€ YIPaBJICHUE KaIllMTaJIOM, BKJIIOYas M Tak Ha3piBaemble «lHIEKCHbIE (OH-
Ibl». ONTUMaNbHONM MHBECTULIMOHHOW CTpaTerueid B ycloBUAX 3(()EKTUBHOTO
pPBIHKA OKa3bIBA€TCSl CTpaTerusi «Kynu v aepxkum». Crneuuduka sxe padotsl «MH-
JEKCHBIX (POHJIOBY» U COCTOMUT B TOM, YTO BBIOMpPAETCS ONpEAEICHHbIH UHAEKC aK-
Uil (HanpuMmep, AJi1 aMEPUKAHCKOIO PbIHKA LIEHHBIX OyMar, 3TO MOXET ObITh MH-
nexkc DJI30 win S&P500 u np.), u cpeAcTBa KIMEHTOB AUBEPCUMULIUPYIOTCS B
IPONOPUUU OJM3KOW K MPOMOPLMHM PacHpelleeHus] aKIUil B COOTBETCTBYIOIIEM

WHJICKCE.
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1.2. Teopust popmMupoBaHus ONTUMAJBHBIX NOpPTdeJiei

(PpMHAHCOBBIX AKTHBOB

Teopusi onTumasabHoro noprgens Toouna-MapkoBuua. Padotsr I'. Map-
koBula [131-133] 3a10uIM OCHOBY M CHITpJIM OMPEACISAIONIYI0 POJIb B CTAHOB-
JeHun Teopuu (GopmupoBaHus moprdens neHHex Oymar. Mapkoser copmymu-
pOBaJI HOBBIM TOJIXOJI K BHIOOPY M (pOpMUPOBAHUIO MOPT(ENS IIEHHBIX Oymar Ha
OCHOBE y4Y€Ta €ro OKMJaeMOil TOXOAHOCTU U pucKa. B panbHeiieM 3TOT moaxo.
noyiyuwsi pazgurue B padorax J[x. Tobuna, V. lllapna u ap. Mepbl OLIEHKH OKH-
JTAEMOM TOXOHOCTH (PMHAHCOBBIX aKTUBOB MHBECTOPOM BBIOMPAIOTCS MHIUBUIY-
aJIbHO, HauboJiee K€ M3BECTHBIE: METOJ KaUTAIU3ALMKU J0X0/I0B, MOJEIN HyJe-
BOT'O, ITOCTOSIHHOTO WJIM MEPEMEHHOI0 POCTa, METOJ, OCHOBAaHHBIM Ha COOTHOILIE-

HUU «IIEHA-T0X0» U JIp.

B pamkax manHoil Teopum [55] mpenmonaraercsi, YTO MHBECTOpP CTPEMUTCS
MaKCHMHU3UPOBATh OKUJAEMYIO JOXOJHOCTh TOPThEnss TpH 3aJaHHOM YpPOBHE
pucka 100 MUHUMHU3UPOBATh PUCK MPHU 3aJJaHHOM YPOBHE OXKUJAEMOU JTOXOJIHO-
CTH TIpU MTOMOIIU TUBEpCUPHUKAIINNA CBOUX BIOXKEHUU. PUCK B MO/IeNTH OIlEHUBAECT-
Csl CTaHJIAPTHBIM OTKJIIOHEHHEM (YTO TpeOyeT HOPMAaJbHOTO paclpeiesieHus Mpu-

ObLIEi), 1 YeM OHO OOJIbIIIE, TEM PUCKOBAHHEE BIOKEHUE B JAHHBINA MOPT(Eb.

st  ieMOHCTpanuu 3TOTO TMOAXOJa, Ha3bIBAEMOTO «PHUCK-IOXOJTHOCTHY,
MPUMEHSIEMOTO JIJI1 BbIOOpa HamOoJiee xKeaaeMoro noprdessi, UCMOIb3YIOTCS TaK
Has3bIBaeMble KpuBble Oe3pazmmuus. KpuBeie Oe3pa3nuuus — 3TO JUHUHU OTHCHI-
BaIOIIME OTHOIIIEHNE WHBECTOpPA K PUCKY M JOXOIHOCTH, TPEACTABIIAIOMINE COOOM
JBYXMEPHBIN TpaduK, rJae M0 OJHOW OCU OTKIIAJIBIBAETCS PHUCK (MEpOH KOTOPOTO
SIBJISICTCSL. CTAHAAPTHOE OTKJIOHCHUE O ), IO APYTOH OCH BO3HArpaxACHUE L,
(Mepoit KOTOPOTO SBJISETCS OXKMaaeMasi JOXOMHOCTh). Kakmass kpuBasi mpejcTas-

JgeT cOO0M MHOKECTBO PaBHOLICHHBIX HOpT(i)GJICﬁ COOTBCTCTBYHOIIMUX IIPUCMIJIC-

MOMY JJIsl ”THBECTOPA YPOBHIO PUCKA U IOXOJHOCTH.
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v

Puc. 1.4. I'paduk kKpuBbIX 0€e3pa3jn4usi HHBECTOPA

HNmerotcs ciaeayromue nmpeamoIoKCHusT OTHOCUTCIIBHO HpeI[HO‘-ITCHI/Iﬁ HHBC-

cropa [88]:

1. IIpennonokeHne 0 «HEHACHIILIIEMOCTH UHBECTOPay». TO €CTh HHBECTOP Jie-
JAIOUUH BBIOOP MEXy ABYMSI UJICHTUYHBIMH BO BCEM, KPOME OKHUIA€MOM TOXO/-

HOCTH, TOPTQENsIMH, BIOEpET NOpTdhesb ¢ O0NbIIeH 0KUAAEMON TOXOAHOCTHIO.

2. Ilpeanonoxenune o0 m3derannu pucka WHBECTOpoM. To ecTh mpu BrIOOpE
MEX]y IBYMSI UJIEHTUYHBIMU BO BCEM, KPOME pUCKA, TOPTQEISIMH, HUHBECTOP BBI-

oepet nopTdesb ¢ MEHBIITUM PUCKOM.

I[aHHBIe IMPCAIIOJIOKCHUA BBIPAXKAKOTCA B TOM, YTO KPHUBLIC 663p33J'II/I‘-II/I$I

HMEIOT HOJIOXKUTEIbHBINA HAKIIOH U BBIITYKJIBI.

Takum 00pa3zom, HHBECTOPHI C KPUBBIMU O€3pa3ziinyusi, H300paKeHHbIMU Ha
puc. 1.4, moprpenun A u B Oyayrt cuurtats paBHOUEeHHbIMU. [lopTdens D, umeer
OoJbIIee CTaHAAPTHOE OTKJIOHEHHE, YeM MOpTdesib A Mpu MOYTH TOM Ke caMoi
0’KHUJIAEMOM JTOXOJHOCTH U TIOTOMY SIBJISIETCSI MEHEE MpPUBJIEKAaTeIbHbIM. B ciyuae
u3zberanus pucka, noprenb, JEKAMI Ha KpUBOM Oe3paziuuus, NpoXoAsien
BBIIIIE U JIEBEE OCTAJIbHBIX KPUBBIX, U OYJET SBIATHCS HauOoJiee MPUBIEKATEb-

HbIM opTdenem. TakoBeiM, B HalieM mpuMepe, okasbiBaetcs noptdens C.
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3agada ONTUMU3ALMNKU CTPYKTYPhl COOTBETCTBYIOIIETO MOPTHEINs TOCTUKEHU-

cM BaﬂaHHOﬁ JOXOJHOCTHU /LlpC MHWHUMAJIbHBIM PHUCKOM HAa3bIBACTCA 33[[3‘-16171

MapkoBuiia 1 UMeeT CIAeAyIIUA BUA (JaHHas MaTeMaThyeckas (opMmaau3arus

npemioxena [[x. Toounom):

af):XTZX—>mXin, (1.13)
X'u=pu,. (1.14)

Bripaxxenue:
X'I=1 (1.15)

ABJIACTCA YCIIOBUEM HOPMHUPOBKH UCKOMBIX IICPCMCHHBIX.

% %
Bekrop X =(x;) - pemenue 3amaun MapkoBuna, onpeeiseT ONTHMAab-

HYIO CTPYKTYpY MopTdelis cpeau BCEX BO3MOXKHBIX MOPTQeENei ¢ 0KuaaeMon a0-

XOAHOCTBIO ,Llp. OTMCTI/IM, YTO aHAJIMTHYCCKHM OTa 3aJada MHUHHUMHU3allMU HC-

HpepLIBHOﬁ (bYHKHI/II/I C ABYMs OI'paHUYUTCIIAMU PCIIACTCA C IIOMOIIBKO MCETOJIA

HeomnpeAeeHHbIX MHOXKUTeNen Jlarpanxka [55, 218].

MHoxecTBO Bcex moprdeneit, KoTopoe MOxKHO copmupoBaTh U3 N LEHHBIX

Oymar, Ha3bIBa€TCS TIOCTHKUMBIM MHOXXECTBOM (cM. puc. 1.5).

[TopTdenu, sBusronMecs ONTUMAILHBIMA B CMBICTIE JTaHHOW 3amaum, . Map-
KoBeI[ Ha3bIBaeT 3G (DEKTUBHBIMU (JIPyroe Ha3BaHUE — ONTHUMAaIbHBIMU) MOPTdEIs-
MHU. MHOkecTBO 3¢ (deKTUBHBIX MOpTdeneit GopMUpyIOT 3PPEKTUBHOE MHOKECT-
Bo noptdeneir. Ha puc. 1.5 takoe mHO)kecTBO GopMupyetr GpoHT 3PGHEKTHBHBIX
noptdeneit — MHOKECTBO Mexay Toukamu E u S, nexaiue Ha BepXHEUW U JeBOU

IpaHuax JOCTHMKUMOI'O MHOKCCTBA.

Kakotii ke noprdenb u3 3T0ro 6ECKOHEUHOT0 MHOKECTBA BHIOEPET UHBECTOP?
Uro Obl OTBETUTHh HA 3TOT BOIPOC, HEOOXOAUMO HAa MHOXECTBO 3(()EKTUBHBIX
noptdenell HATOXKUTh KPUBbIE Oe3pa3nuuus KOHKPETHOro MHBectopa (puc. 1.6).

CpGI[I/I MHOXKCCTBaA HOpT(bCJICﬁ, OIITUMAJIBHBIC OJIs1 HHBCCTOpPA TC, B KOTOPHBIX IIPO-
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UCXOJMT MepeceueHre KpUBbIX Oe3paznuunii 1 ppoHTa 3(PHEKTUBHBIX TOPTQETIEH.
Ha puc. 1.6 takumu sBisitotcst moptdenu A, C, u D. CambiM 3P heKTUBHBIM Cpein
HuX sBisieTcss nopTdens C, MOCKONbKY OH JIEKUT Ha KPUBOMW, YTO BbILIE U JIEBEE,

KpUBOM, Ha KOTOPOI HaxoasTcst mopTdenu A u D.

K, S

v

Puc. 1.5. JocTm:kumoe u 3pPpekTiBHOE MHOKECTBO NOPTQeaei

\ 4

Puc. 1.6. Bb100op onTUMaJBHOI0 NOPT(esi ¢ yueToM KPpUBBIX 0e3pa3inyus

ITo3zxxe pabora MapkoBuiia Obuta jomojiHeHa uccienoBanusMu Jl. ToOuHa

[153], kOTOpBIN BKJIIOYUI B TEOPUIO 00 ONTUMAIILHOM CTPYKType mopTdess mpo-



-38 -
OJieMy pacnpeesieHUs] KaluTalla MEXAy PUCKOBBIMU U OE€3pUCKOBBIMH JIOJISIMHU.
[Toptdenb, chopMUpOBaHHBIN HE TOJBKO U3 PUCKOBOTO aKTHBA, HO U 0E3pHUCKOBO-
ro, Ha3bIBAa€TCs KOMOMHUPOBAHHBIM. Ero cTpykTypa 3amaercs ciaeayrouM BeIpa-

KEHUEM:
Ty _
X+ X =1 (1.16)
T . .
rie X =(x;,X,,...,Xy ) - BEKTOp, ONPENCISIIOUINI CTPYKTypy PHCKOBOM YacTH
noprges HHBECTOPA; X - A0 OE3PUCKOBBIX BIOKEHHN.

CTpyKTypa ONTUMAIBHOTO B CMBICIIE «PHUCK-IIOXOJHOCTHY MOpTdens Oyaer

SBJISITHCS PEUICHUEM 3aJ]aui, U3BECTHOM Kak 3ajada TobuHa [55, cTp. 229]:
or=X"> X - min, (1.17)
X
X' u+(1-X"DR, = up, (1.18)
rae R, - craBka JOXOXHOCTH O€3pUCKOBOIO aKTUBA 33 OJMH NE€PUOJ] BIAJCHUS;

HMp - OXKuAgaeMass 10XOOAHOCTh HOpT(bGHiI.

v

Puc. 1.7. MHO:KeCTBO ONITHMAJIbHBIX KOMOMHUPOBAHHBIX NMOPTdeJiei
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[Toptdernpb B TOUKE EpeCEUECHHI JUHUA O0E3pHUCKOBOTO aKTHBAa M (POH-
Ta 3¢ eKTUBHBIX NopTdeneit Ha3piBaeTcs T-moprdenem. IToT nmoptdeas BKIYa-
€T TOJIbKO PUCKOBBIC aKTHBBI, YTO O3HAYAET, YTO OH MPUHAJJICIKUT MHOKECTBY OII-

THMaJbHBIX MopTdenel, a ero KoopaAuHaThl (L, ,0,) SBIAIOTCS OOLMMH M JUIS

MHOY>KECTBa ONTUMAJILHBIX KOMOMHUPOBAHHBIX TopTdenceit u aisa ¢hpoHTa dddek-
TUBHBIX PUCKOBBIX mNopTdenei. ToOOMH mokazai, 4TO ONTUMAIBHOM CTPYKTYpOM
nopTdesst MOXKET OBITh TOIBKO OFHA, TPUYEM HE 3aBUCAINAS OT CKIIOHHOCTH WHBE-

CTOpa K PUCKY.

Poinounas moaens Hlapna. [Ipu nonbiTke onpenenuts KpuByto dPQexTrB-
HOT'O MHOKecTBa MapKoBHUIIa, HHBECTOP BCTPEYAETCA C OUYEBUAHBIMU TPYIHOCTS-
mu [146-147]. Tak, U3BECTHO, YTO IS KOPPEKTHOI'O CTATUCTHUYECKOTO OIICHUBA-
HUS TTapaMETPOB MOACIH HE00X0auMo, YToObl 00beM BBIOOpKHU (M) ObLT OoJIbIIe
o0beMa OlLEHHMBAEMBIX MapameTpoB (m), To ecTb M>m. Ecnu ans npumepa B3sTh
YCJIIOBHOE YHICIIO PAa3JIMYHBIX IIEHHBIX Oymar, TOPTyeMbIX Ha THIHUYHOW €BPOTICH-
CKOM WM aMepukaHcKoi Oupike, paBHoe 2000 U CTaTUCTUKY 1O Kakaou Oymare
BKJItOYasiend aanueie 3a 100 mocieaHux MecsiieB, TO MOJIy4YuM OObEeM BBIOOPKHU
M=T*N=200000, B To Bpems kak uucio mnapamerpoB m=N(N+3)/2=2003000, to
€CTh MPaKTUYECKU Ha MOPAA0K Oosbiine. Cama ke 3a/iaua OLEHUBAHUS TapaMeTPOB

CTaHOBUTCS HEPA3PELIUMOU.

3amaua onpeneneHuss KpuBor 3G(HEKTUBHOTO MHOKEeCTBA MapKOBHUIIA MOXKET
OBITh CWJIBHO YIPOIIEHA C TTOMOUIBIO0 BBEJICHUS TIpoliecca (pOpMUPOBAHUS 10X0/1A.
[Tpomieccom hopmMupoBanHms 10X0a HA3BIBACTCS CTATHCTHYECKAS MOJIEb, OMUCHI-

Baromias Kak 06pa3yeTc>1 A0XO0J I1I0 HCKOMY aKTHBY.

Peirounas monens lllapma, sBisromascs oqHOM U3 TaKUX MOJIEIIEH, 3TO OJI-
HO(aKTOPHOU MOJIENBIO, T/I€ B KauecTBE (hakTOpa BHICTYIAET JOXOAHOCTh PHIHOY-
HOTO MHJACKca (B KadecTBe (pakTopa MOTYT BBICTYIATh M APYTHMe dK30TCHHBIC ITe-
pEeMEHHbIC, HAIPUMEDP Pa3IuYHble MAaKpPOIKOHOMHUYECKHE MoKaszaTenn). B gacTHo-

CTH, OTO MIMpCAIoJaaract, YTo0 NI3SMCHCHUC JOXOIHOCTHU Rit HGHHOﬁ 6YMaI‘I/I I 3a me-
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pHOJL f 3aBUCUT OT U3MEHEHUs JIOXOAHOCTH PHIHOYHOIO MHIeKca ((pakropa) R, u

CBSI3aHO C HUM CJICTYIOIIUM O00pa3oM:
R.=a,+pBR, +<&,,(0=1,.,N,t=1,...,T), (1.19)
rae o, - K03(pGUIUEHT CMEILEHUS;

B, -xoaddurment nakiona. B ¢punancoBoil nmuTepaType 3T0T KO3 unneHT

HA3bIBAIOT OeTa-Kod()PUITMEHTOM aKTHBA;

&, -cilydaiiHasi NOTPEIIHOCTh JOXOJHOCTEH aKTHBOB (C TpaJWLIMOHHBIMH

MMPpCAITOJIOKCHUAMNU O CUMMCTPHYHOCTH, B3aMHOU HCKOPPCIINPYCMOCTHU U ITIOCTO-

SIHCTBE JIUCIICPCHUN).

Cama ’xe MoJelb HE MMEET CTPOroro 3KOHOMUYECKOIO0 OOOCHOBAHMS U HE
TpeOyeT TOMOJHUTEIBHBIX MPEINOIOKEHUN HU OTHOCUTEIBHO PHIHKA, HU OTHOCH-
TEJIbHO TOBEJECHUSI €ro ydyacTHUKOB. Ho, HeCMOTpsi Ha CBOIO MPOCTOTY, JaHHBIN
TIOJTXOJT JIGKUT B OCHOBE MHOTHX 00JIee CIIOKHBIX U PACIPOCTPAaHEHHBIX OHO(AK-
TOPHBIX U MHOTO(AKTOPHBIX Mojienel, Takux kak CAPM (Mozenb olieHku pruHaH-
coBbIX akTUBOB), APT (Moaens apoutpaxkHoro ouenuBanus), BARRA [88] u npy-
rux. OpnodakropHas mojaens lllapma, mmpoko ucmonbzyercs npu GopMUpPOBa-
HUU TIOpT(desis eHHbIX OyMar MHOTUMHU NMPAKTUKYIOUIMMU WHBECTOpPaMH (Hampu-

mep, http://www.stockexplorer.org).

CAPM. Mouens onenku ¢(unancoBbix aktuBoB (Capital Assets Pricing
Model). lannasa monens Obna pazpaborana Y. Hlapnom B 1966 rony u npu-
Hecsia aBTopy HoOeneBckyto npemuto. Moaens (paBHo kak u APT) ocHoBaHa
Ha SKOHOMMUYECKON MOJENIM PaBHOBECHS U IPEIIOJaraeT, 4To LeHbl (pruHaHCO-
BBIX MHCTPYMEHTOB JOCTUTaIOT CBOMX MCTUHHBIX 3HAYCHUN (3HAYEHUS MPHU KO-
TOPBIX JIOCTUTAETCsl YPaBHOBEIIMBAHME CIPOCAa M MPEJI0KEHUS aKTUBOB). B
teopeTudeckoM cmbiciie CAPM MoOXHO paccMaTpuBaTh Kak JAelbHEMIIee pas3-

BHUTHUC TCOPHUH MapKOBI/ILIa C JOIIOJHHUTCIbHBIMHU MPCAIIOJIOKCHUAMU 00 y4dacT-
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HUKaX pblHKAa U noctynHod uMm umHpopmanun. Kak ormeuaer Ilerepc [67, cTp.
37]: «CAPM o6beaununa runote3y d¢gdexruBHoro peinka EMH u matemaru-
YeCcKyr Teopuio noptdens MapkoBuiia B MOJEIN UHBECTOPCKOTO MOBEIACHMUS,
OCHOBAHHOW Ha PAllMOHAIBHBIX OKHUJAHHUSIX B pamMKax 0OIIeidl KOHIEMIIUU paB-
HOBECUSD.

Tak mpeamomaraercsi, 9To BCs WH(pOpManus OJAMHAKOBO JOCTyITHA BCEM
y4aCTHUKAM PBIHKA, OHU €€ OJIMHAKOBO MHTEPIPETUPYIOT, UMEIOT OJTHOPOJIHBIC
MPOTHO3bI U pallMOHAJIBHO PEarupyloT, 3a CUET Yero IEeHbl U JOCTUTAIOT CO-
CTOSIHUSI PaBHOBECHS. PBIHOK, yJOBIECTBOPSIONIMN BCEM ITHUM MPEIAOI0KCHHU-
sIM, Ha3bIBA€TCsl COBEpIIEHHBIM pblIHKOM. Kpome Toro, B monenu CAPM npen-
nojiaraeTcsl Hajiuuue 0e3pUCKOBOM LIEHHOW Oymaru (Hampumep, rocyaapCcTBEH-
HbIe OOJUTanuM WM OaHKOBCKHMH CUET), a Tak)Ke Oe3rpaHUYHas JICITUMOCTH
BCEX aKTHBOB.

B coctossHum paBHOBecust (OHIOBOTO PBIHKA MOYXHO BBIJEIATH CIETYIO-
e COOTHOIICHHE MEXJy OXHIAEMOU JOXOJHOCTHIO HEKOTOPOTO MOpTdens
aKTUBOB M 0XKHUJAAE€MOU JIOXOJHOCThIO ONTUMAIBLHOTO PUCKOBOTO MOPTdens, T.e.
T-nmoptdens:

- R
pp =R+ "2 5, (1.20)

Or
rae R, - 0e3puckoBblil akTUB ¢ (PUKCUPOBAHHON JJOXOIHOCTbIO;
My U O, - O)KujaeMas 10X0JHOCTb U pucK T-noprdens.

N3 3TOr0 CcOOTHOIIEHHS MOXHO BhIpa3uTh cBoicTBO CAPM (Teopema o
pazgenenun) [55, 246]: «OnTuManbHblil OPT(HENIb PUCKOBBIX LEHHBIX OyMar
JUIl BCEX MHBECTOPOB MMEET OJMHAKOBYIO CTPYKTYpy (cooTBeTcTByromyro T-
HOpTQENto U ONpelesieMyt0 BEKTOpOoM X ), KOTOpasi HE 3aBUCUT OT IPEJIOou-
TEHUH MHBECTOPOB OTHOCUTEIIBHO PUCKA U OKHAAEMOU JOXOJHOCTU HMOPTQEns.

OTcroza cieayer, 4YTo OMpeesIeHHEe ONTUMAIBHOW CTPYKTYphl HOPTQEns puc-

KOBBIX IICHHBIX 6yMar N y4CT HHAWBUAYAJIBbHBIX HOTp€6HOCT€ﬁ HHBCCTOPOB
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OTHOCHUTEJIBHO PUCKA U O0XHUIAEMOW NTOXOJHOCTH MOTYT OCYIIECTBIATBHCS pas3-
JEIIBHOY.

COBOKYITHOCTB BCEX PUCKOBBIX IIEHHBIX OyMar, oOpalaromuxcs Ha pblHKE,

HA3bIBACTCS PHIHOYHBIM TOopTdhenem. M-nopTdens — OyaeM Ha3bIBaTh PHIHOY-
. . T
HBI nopTdens, umerommid cTpyKTypy X, = (X371, X3s05e-sXv) - LTAK Kak Ha
PBIHKE TPEJIOIaraeTcsi COCTOSIHUE PAaBHOBECUSI U BCE MHBECTOPHI UMEIOT OJIH-
HAKOBYIO CTPYKTYpy HopTderns, coBmanammyw ¢ T-moprdenem, TO MOIydaeT-
ca,uro X ,, = X, 4, = 7, Oy =0 7.
Ecnu 0603HaunTh JAWHUIO, COEAUHSIOMYI M-mopTdens u 0e3pUCKOBBIN

aKTUB, TO TOJYYUM TPsAMYI0, Ha3dbiBaeMyto pbiHouHOUW nunueir CML (Capital

Market Line).

v

Puc. 1.8. JIuHuA pbIHKA KaNUTAJIA

CML onpenensiercst ocHOBHbIM ypaBHeHUeM CAPM:

~R
R +HM "o &5 (1.21)
Owm

Hp =

riae, R, - miata 3a 0XKHJIaHUE;

Uy — R,
—— - pBIHOYHAS I[€HA PUCKA.

Oy
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W3 Bcex BO3MOXHBIX MOpT(eneld mpeanonaraeTcsi, YT0 WHBECTOPHI Mpea-
MOYMTAIOT MMEHHO THopTdenu, exanme Ha PHIHOYHOW MPSMOM, MHOKECTBO
JIPYTUX BO3MOXHBIX MOpTheneil JexaT HIKe PeIHOYHOW JUHUUA. OTMETHM, U4TO
PUCK B 3TOM MOJENIIM OTHECEH K PHIHOYHOMY MOPTQENto, AJis U3MEPEHUs Ke
pUCKAa KOHKPETHOW IIeHHOW Oymaru HMCIHoJIb3yeTcsl JIMHEWHas Mepa 4YyBCTBH-
TEIBHOCTU I-OM IIEHHON OyMmaru K pUCKy, Ha3biBaemas OeTa-kod¢dduimeHTom
(cuctemaTudeckuil puck mo neHHou Oymare). bera ko3 dumueHTH PUCKOBBIX

IIEHHBIX OyMar {,Bl} 10 OTHOIICHHIO K M-TIopT(hEeNnto UMEIOT BUI:

_ Cov(R,,R,,) _ Oy

A D(R,,) 0-1%/1

,i=1,2,...N, (1.21)

rie R, - noxogHocTh LeHHOM Oymaru; R, - HOXOZHOCTb PBIHOYHOTO
noprdens;o,, - Kopapuauus i-oi OymMaru ¢ pbIHOYHBIM NOpTQeneM; o, -
CpeIHEKBaAPATUUYHOE OTKIOHEHHE JJIsl PIHOYHOT'O MOPTQens.

Jlns “HBECTOpa CTAHOBUTCS MOHSATHBIM, 4YTO BEJIWYHMHA JOMYCTHMOIO
pucka I KaxkJoi OyMmaru omnpenensercss KoBapuauuel 3Tod Oymaru c phl-
HOYHBIM nopTdeneM. DTO COOTHOILIEHHWE MOKAa3bIBAET, UTO MHBECTOPHI 0XKHIa-
IOT HOJYYUTh OOJIBIIYIO 0KUJAEMYIO IOXOAHOCTh, BKJIa/IbIBasi KallUTal B aKTUBBI C

OOIBIITNM O, U PpaClCHUBAIOT 3TO KakK IlIaTa 3a COOTBGTCTBYIOHII/Iﬁ PHUCK.

Tak kak M-noptdens sSBiseTcs ONTUMAIBHBIM MOpTQesieM IIeHHbIX OyMmar,

TO
—R
lBi :Ma i=1,2,...,N, (122)
Hy — Ry
a 3Ha4YUT
U, =R + B.(u,, —R,). (1.23)

Torga ucnonb3ys Beipaxkenus (1.22) u (1.23) MOXHO MOJYy4YUTh SKBHUBa-

JICHTHOC COOTHOIICHHUC, OIPCACIAOIICC CBA3b MCIKIAY 0XXKHUJaeMOM JTOXOIHO-
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CTHIO IIEHHOW OyMarw M KoBapuamuel ee JOXOMHOCTHU C JTIOXOJHOCTHIO PHIHOY-

HOT'O MopTdes:

(=R, + Zultu =R (1.24)
O m

7,

.HOCHGI[HI/IC COOTHOIICHUA ITO3BOJIAKOT CPpaBHUBATH OXKHUAACMBIC HTOXOIHO-

CTH LIEHHBIX OyMar Ip¥ W3BECTHBIX 3HaueHWsx {f;} u {0,.}, npu 3TOM camu

aKIM1 MOKHO pa3OuTh Ha cieayonue rpynnsl [55, ctp. 251]:

2
1. B =1, 0,,=0,,10T08 U, = M), . To ectb oOXumaemas HgOXO]I-

HOCTb aKIIMM HAXOJAUTCA Ha YPOBHC cpenHeﬁ prHO‘-IHOﬁ JOXOOHOCTH,

2. 0<B.<1, 0<o,, <0, Torna i, < i,,. AKUEE 06NAal0T MEHb-

MMM PHUCKOM, HO IIpHU 3TOM IIOJIYUAalOTCA MCHCC HOXOJIHBIMH. AKI_[I/II/I, IIpuHana-

JeXKalue K moJgo0oHo! rpymnme, Ha3bIBatoTCs 00OPOHUTEIIHLHBIMH.

2

3. p.>1,0,,>0,,, tornap, >, . To ecTb 10 aKUUsAM O0XHUAACTCS JO-
XOJHOCTb BbILIIE CPEJHEHN, HO ’TOMY CONMYTCTBYET OOJbIIUM pUCK. AKIIUU, IPHU-
HaJUJIe)KallMe K 3TOM I'pyIIe, Ha3bIBAKOTCS arpeCCUBHBIMM.

4. B.=0,0,, =0, rornay, = R,. B nannoM ciydae umeem neno c 6es-
PUCKOBBIM aKTUBOM.

JIaHHBIM CPaBHUTEJIBHBIM AHAIU3 IIONYJISIPEH B CPENE WHBECTULMOHHBIX
AHAJINTUKOB M HUCIOJIB3YETCS IPHU OCYLIECTBICHUHM aKTUBHBIX CTpPaTErnil MHBE-
CTHLMOHHOIO MEHe/KMeHTa. Kpome Toro, BO3MOXHa eunie OJHa KaTeropus
pa3OueHuss IMEHHBIX OyMar — 3To pa3OWBKa aklHWil HAa TPYIMIBI, CpaBHUBAA
«CIIPaBEIIMBYIO» OKUIAEMYIO TOXOIHOCTS L, B cooTBeTcTBUH ¢ CAPM Mone-
IbI0 ¢ (PAKTUYECKON PBIHOYHOM JOXOIHOCTBIO [/, 3a HEKOTOPBIHA IEPUOA BpE-

MECHU t:

0y = iy = My (1.25)
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[TonoxuTeapbHOE 3HAUYCHUE (X SIBISETCS CBHUJICTEIbCTBOM HEIOOLICHEHHOM
HCHHOﬁ 6YM3,FI/I Hu, CJICA0BATCIBHO, uenecoo6pa3H0 BKJIKOYAaTh €€ B HOpT(i)GJ'IB.
OTpI/IHaTGHBHOG 3HAYCHUE & O3HA4YacT, YTO L[I€CHA HAa aKTHUB 3aBBIIIICHA U UMEET

CMBICIT OO0 MPOJATH €ro, JIMOO COBEPIIUTH OTIEPAINIO «KOPOTKAS MPOJAKAY.

B 3aBepmiennn paccmorpenuss CAPM mozaenu, cTOUT OTMETHUTH, YTO XOTS
caMa MOJICNIb U SIBIISIETCSI CTAaHIAAPTOM ISl TF0O0W HOBOM MOJIETM WHBECTOPCKO-
ro NMOBEJEHMS, B 1I€JIOM, B HEl MOXHO BBIAEIUTH PsSJl CYLIECTBEHHBIX HEIOC-
tatkoB [67, cTp. 40]. CAPM 1no cBoemy cojepxkanuto Tpedyer 3pPeKTUBHOTO
pbIHKAa U HOPMAJIbHOTO (MJM JIOTHOPMAJIbHOTO) paclpeliesieHus, TaK Kak Juc-
nepcus npejarnonaraercs koHeynHo. Ha peanbHOM pblHKE, Kak OyJeT MOKa3aHo
HUKE, OOHAPYKUBAIOTCS IEPUOJIbI, KOTJAa HET HOPMAJIbHOI'O paclpeacieHus, a
ecThb (hpakTarbHOE, HE UMEIIIEee AUCIEePCHH, KOTOPYIO, KaK MEPY PUCKA, MOXK-

HO MUHHUMH3UPOBATD.

Hecmotpsa Ha kputuky CAPM monenu B HacTosilee BpeMsl MPOJOJIKAOTCS
paboThl 1o ee ynydieHuto. Hanpumep, Becbma 3GphEeKTHUBHBIN aJanTHUBHBIN BapH-

ant CAPM-Mozenu HeiaBHO ObLT pa3pabotan B padotax B.B. JlaBuuca [23-25].

APT. B otnnuuu oT kimaccudeckoil moaenu 3(O(PEKTUBHOTO PHIHKA, WCKITIO-
qaromel BO3MOXKHOCTH apobutpaxka, wmoxaenb APT (Arbitrage Pricing Theory -
apOUTpakHasi TEOPUs] OLECHUBAHUWS) MPEAJaraeT B HEKOTOPBIX Cilyyas BO3MOXK-
HOCTh YBEJIMYCHHS OXKHJIAEMOW JOXOJHOCTH MOPTdens 0e3 yBeIHYEeHUS PHUCKA.
Mopgens Oblna pazpaborana C.Poccom [141-142] u cnpaBeniuBa, Tak ke Kak U
CAPM, B ycrioBusix paBHOBECHUS PbIHKA U B HEKOTOPOM POJE SIBISIETCS 00001IeHN-
em CAPM. APT naet unBecTOpy BO3MOXKHOCTh MOCTPOEHUSI apOUTPaKHBIX TOPT-
denelt neHHbIX Oymar. B cTaTUCTHYECKOM CMBICIIE 3Ta MOJIENL 00Jiee CIIOXKHA,
yeM CAPM, nockoJIbKy OCHOBaHa Ha MOJICJIM MHOECTBEHHOM JIMHEHHON perpec-

CHU.

B MOZCIJIBHBIX IIPCAIIOJOXKCHUAX pPACCMATPUBAIOTCA HOXOIAHOCTHU {Rit}

(=1,2,...,N; =1,2,...,T) nns N aKTUBOB, Ha KOTOPbIC BO3JICUCTBYIOT CUCTEMAaTH-

YCCKHUC N HCCHUCTCMATHUYCCKHUC (I)aKTOpI)I. CucremaTnyeckue q)aKTOpBI — 9TO KOH-
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TPOJIUPYEMBIE U U3MepsieMble (GaKTopsl 77;,,1,, ..., 1], » OKa3bIBAIOILUE BIUSHUE HA
BCE€ AKTHUBBI, 3TU (PAKTOPBI OTPAXKAIOT CUCTEMHBIA PUCK, CBA3AHHBIA C MAaKpO3KO-
HoMmuueckuMu ¢akropamu (BBII, yueTHas craBka, oTpacieBoi MHAEKC, LIEHBI Ka-
KOTO-TO OMP>KEBOTO TOBapa U Ap.). BausHue cooTBeTCTBYIOMIMX (PAKTOPOB M PHC-
KOBBIE IIPEMUH, CBSI3aHHBIE C HUMH, OLIEHUBAIOTCS METOAAMU (PAKTOPHOTO aHAIU3a
(B TOT K€ MOMEHT, CTOUT OTMETUTh, YTO COTJACHO 3aMEUYaHUI0 U YOEXKICHUIO
NpakTHKYyOmMux TpeiaepoB [80], ucnonp3oBanne (PakTOPHOrO aHaIM3a HE JAET
cTaOWJIBHBIX pe3ysbTaToB). Hecuctemarnueckue pakTopsl — 3TO CaydailHble U He-
KOHTPOJIMpPYEMbIe COOCTBEHHBIE [UIsl Kaxkaoro aktuBa daxropsl {&, }. s uHBe-
CTOPOB UMEETCSI BOBMOKHOCTh TaKOW NUBEpCUPUKALINU MOPTdenel, 4To yCcTpaHs-
€TCsl BIUSHUE HECHCTEMATHYECKOro pucka. CHCTeMaTHYeCKUil pUCK HEBO3MOYKHO
TuBepcu(ULIUPOBATh, HO MOKHO YCTPAaHUTb, €CJIM KCIOJb30BaTh CHEIHMAIbHBIM
o0Opa3oMm cpopMuUpOBaHHBIE MOPTQETN aKTUBOB HEUTpAIbHbIE K M3MEHEHUIO CHC-
TEMaTHUYECKUX (PaKTOPOB (TO €CTh 00JIAaJAIOUINE HYJIEBBIM PUCKOM 10 OTHOIIEHHUIO

K 9TuM akTopam). Takue mopTdenu 1 Ha3bIBAIOTCS apOUTPAKHBIMU MOPTHETIMHU.

OTHOCUTENBHO pPBIHKA MPEANOIAraeTcs, YTO OH SIBJISIETCS IMOJHBIM U COBEp-
HIEHHBIM. J[71s1 phIHKA, HA KOTOPOM CYIIECTBYET m (DAKTOPOB pUCKA, MOJIEIb J0-
XOJIHOCTH i-T'O aKTUBA 3a OJIMH MEPUOJ BIAJICHUS ¢ OMUCHIBACTCS CIEAYIOUIEH MO-

JIEJIbIO JIMHEMHOW PETPECCUM:
R, =a +bn, +..+b, n +¢&,,31=12,...N), (1.26)

rae a, = E(R,) - oxunaeMasi JOXOAHOCTh aKTHBA NPH OTCYTCTBUH BIIHSHHS CHC-

TEMaTUYECKUX (PaKTOPOB;

b.,,b, b, - KOXPPUIMCHTBI PErpecCUr, MOKA3bIBAIOIINE BIMSHUE COOT-

i i2t2° 2 ~im

BCTCTBYHOIINX (I)aKTOPOB Ha JOXOJHOCTH aKTHBA.

VpaBHEHHE 3aBUCHMOCTH MEKAY OXHIAEMOW [OXOAHOCTBIO AaKTHBA L
(=1,2,...,N) u xosdpdunuenramu {b,} (/=1,2,...,m), U3BECTHOE KaK OCHOBHOEC

ypaBHeHue monaenu APT 3anuceiBaeTcs Tak:
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U, =A +Ab, +..+ 4 b, ,(=12,....N), (1.27)

m~im?>

IIpK 3TOM B Ka4CCTBC [-TO aKTHBA MOXET BBICTYIIAThb, KaK OTACJIbHAA LCHHAA 6y-

Mara, TaKk 1 HEKHUM HOpT(beJ'IB AKTHUBOB.

OcHoBHas npodJieMa, ¢ KOTOPOW CTAJIKMBAIOTCA MCCIIEOBATENH IIPH MOIBITKE
ucnosibzoBaTh APT cBsi3aHa ¢ TeM, kakue GhakTopbl BHIOPATh, CKOJIBKO WX BHIOPATH,
KaKoOM JOJKEH ObITh KpUTEPUHM BKIIOUEHHUs (AaKTOpa B UTOTOBYIO Mojelb. [ToHAT-
HO, 4TO HE BCE MHOTOOOpa3ue MOCTYHHBIX ISl aHANIM3a MOKa3aTeje BIUSET Ha
HoBe/ieHUE LIeHbl akTHBa. CTPOUTH K€ MOJEIb Cpa3y MO BCEM JOCTYIHbBIM (aKTo-
paM HE KOHCTPYKTHBHO — HE3HAYMMbIe (PaKTOpbl OyAyT UIpaTh PoJib IIyMa U MO-
I'yT 3HAYUTEIBHO MCKaXaTh PE3YyJIbTATHI, MIOJYyYEHHBIE C MIOMOLIBI0 Moaenn. Kpo-
M€ TOrO, JJI pa3HbIX aKTHBOB MO>KHO BBIJIEJIUTH pa3Hble (PaKTOPbI pUCKA, COCTAB U
KOJIMYECTBO (PAKTOPOB HA PEAIbHOM PBIHKE MOXKET MEHSITHCS BO BPEMEHH, CYIIIE-
CTBYIOT (DaKTOpBI, BIMSIHME KOTOPBIX CKa3bIBAETCS HE Cpa3y, a C KaKUM-TO Bpe-
MEHHBIM JIaroM (Kak HarpuMmep MoAOopoKaHHe He(THU Ha LEeHY aKUud HePTSHBIX

WJIM TPAHCIIOPTHBIX KOMIIAHMI1).

Kpome Toro, u cam pbIHOK, KaKk OyJET MOKa3aHO jAajiee, MEHIETCA CO BpeMe-
HEM M MO3TOMY nocTpoeHue monaenu APT, ¢ Hamel TOYKH 3peHus, BO3MOXKHO, HO
TOJIKO JIMIIb Ha KOPOTKUH MEpHoj BpeMEHU. TakuMm 00pa3oM, HCIIOJIb30BAHUE
3TOM MOJIENH B PEAIbHBIX YCIOBUSIX BO3MOXKHO JIUIIb HPU PETYJISIPHON aantauuu
ee nmapamerpoB. C Ipyroil CTOPOHBI, €CIIA MOJEb BCE BPEMSI MEHSIETCSI, TO BO3HHU-
KaeT rpo0seMa aieKBaTHOCTH 3TOM MOJENH, U IpodieMa MPOBEPKU KauecTBa CTa-

HOBUTCS MPAKTUYECKH HEPAZPEILIMMOMN

Mpl BuAMM, 4TO TeOopHsl apOUTPaKHBIX PHIHKOB JajeKka OT 3aBEpIICHHOMN
dbopManuza ¥ MOXKET CIYKHUTh JHUIIbL HEKOTOPOW TMIOTE30M AJisi HCClieI0Ba-
Huil. Kpome Toro, u B camux ypaBHeHusX APT ecTh orpaHnyeHue Ha NIpUMEHEHUE
JTAHHOM T€OPUHU, STUM OrPAHUYCHUEM SIBISIETCA HAJWYWE JIMHEUHBIX CBA3CH MEXIY
IIEPEMEHHBIMM, 3aJI0KEHHBIE B PETPECCUOHHBIE MOJIEIH.

JlanHast Mozienb, Kak ¥ pblHOYHAsE Monenb Lllapna, oTHOCHUTCA K (PaKTOPHBIM

MOICIISIM. CDaKTOpHaH MOJCIIb IMPCACTABIIACT coOou ITOIIBITKY Y4YCCTb OCHOBHBIC
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HYKOHOMHUYECKUE BO3JECHCTBHUSA, BIUSHUE KOTOPBIX OTPAXKAETCSI HA CTOMMOCTH LI€H-
HbIX Oymar. K atoii e rpynmne mojeneit otnocutcs Mojaeinb BARRA [88], paspa-
ooranHas B 1970-x Pozenbeprom, KoTopas KpoMe pbIHOYHBIX MOKa3aTejed yyu-
ThIBaJIa ((MHAHCOBBIE MMOKA3aTeNH (B YaCTHOCTH, JaHHbIe OanaHca) kommanuii. Ho-
Bas Bepcusi BARRA, nazeiBaemas E2, ucnonb3yer 68 pa3nuyHbiX (yHIaMEH-
TaJbHBIX ¥ IPOMBIIIICHHBIX (PAKTOPOB.
Pa3zpaboTke hakTOpHBIX MOJIEeH MOCBAIIEH IENbIN pa3iesl B 9KOHOMETPUKE,

C MECTOJaMH KOTOpOI\/'I MBI ITIOBHAKOMHUMCS B CICAYIOLIEM ITYHKTC.
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1.4. JxoHOMeTpHUYECKHE MOJEJIU U METObI

OmuuM U3 HamOoJiee UCTOJB3YEMBIX allllapaToB MO3BOJISIONIUM MPOBOJAUTH
aHaJIU3 U IMPOTHO3MPOBATH SKOHOMUYECKUE MMOKA3ATENN SBIAIOTCA YKOHOMETpUYE-
ckue (craructudeckue) monenu [1, 48, 50, 62, 115]. BuepBbie TepMUH «3KOHO-
MeTpus», Obul ucnonib3oBad 1. Cuomnoii B 1910r., OH cuuTan 1enbo 3TON JTUCIH-
TUTMHBI MAaTEMATUYECKOE OMUCAHUE PSJIOB YKOHOMHUYECKHX JAHHBIX M OTOOpake-
HUSl UX B TeoMeTpuyecko win rpaduueckoit popme. ITozxe, B 1933 rogy Hobe-
neBcKkui naypear Parmap @puin onpeaenus 5KOHOMETPUKY KaK CaMOCTOSATEIIBHOE
HaIlpaBJICHUE B JKOHOMUYECKOW HayKe, Ha3BaB OCHOBHOW 3a/Jaueil «pa3BUTHUE
SKOHOMHYECKOW MBICIIA B €€ CBSI3U CO CTaTUCTUKOM M MareMaTtukoi» [138]. B 50-
X TOZ[aX SKOHOMETPUYECKUE MOJIENH ObLITH 00BEKTOM UCCIEOBAaHUIN B HECKOJIBKHIX
HDKOHOMHYECKUX LeHTpax. B 60-x romgax pazBuTue MOJAENEH L0 MO MyTH UX pa3-
OWeHus: O CEKTOpaM U OTpaciiAM, 3aTeM, ¢ KoHIa 60-X Mojaelu yJIy4dllaliuch 3a
c4eT OOJIBIIEro YKCia BHYTPEHHUX B3aMMOCBSI3EH, IO YCIOXKHEHHE Mojeneil. B
80-¢ roapl B OOJIBIIMHCTBE CTPaH IKOHOMUYECKHE MPOTHO3bI OCHOBHIBAIMCH Ha
HKOHOMETPUUYECKUX MOJIEIISX.

BomnpocaMyu 3KOHOMETPUUECKOTO MOAEIMPOBAHUS U MPOTHO3UPOBAHMS  3a-
HUMAJINCh Takue ydyeHue kak Myp, Xaasenmo, k. /[xoHcoH, 3unbHep, T. bpayn
u nip. M3BectHbl paboThl poccuiickux yueHbix, Tak Ymxos 10.A., Epmumnos A.IL
3aHUMAJIUCh Pa3pabOTKON IKOHOMETPUUECKUX MOJIEIeH aMepUKAHCKON SKOHOMH-
ku, ArunmmuH A U. - ananm3om 3xkoHOMHYeckoro pocta, Jlamasa B.C. pa3pabatsi-
BaJ r100anbHbIE 5dKOHOMETPUYECKHE MOJICIIH.

C touku 3peHust GUHAHCOBBIX PHIHKOB OCOOCHHO MHTEPECHBI MOJEINH, TT03BO-
JSIOIIME TTPOTHO3UPOBATH 3HAUCHUS (PMHAHCOBBIX MOKazatesen [36]. DT MeTobI
MO>KHO Pa30UTh Ha JIBE TPYIIIbl: SKCIIEPTHBIE METOJbI U MOAEIIBHOE MTPOTrHO3UPO-
BaHUE.

Cpenn 3KCNIEPTHBIX OLIEHOK BBIACIAIOT WHAWUBUYAIbHBIE M KOJUJIEKTUBHBIE
OLICHKU (MOJy4YEHHbIE MyTeM OOpaOOTKM HMHIMBHUIYalIbHBIX OLEHOK 3KCIEPTOB).

JlanHBI METOJ HaIed MPUMEHEHHE B TEX 00JIACTAX, KOTJa OTCYTCTBYET JIOCTa-
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TouHass nHGopManusi 00 00BEKTE WM Tpolecce. B ciydasx Hamu4ust J0CTaTod-
HOM KOJIMYECTBEHHON WH(MOpMAIUK, IJIs MTPOTHO3UPOBAHUS MPOOYIOT MCIHOJIbB30-
BaTh CTATUCTUYECKUE METO/IbI.

MOHO BBIACIUTH TPU OCHOBHBIX KJIacCa IKOHOMETPUYECKHUX Mojienel [62]:

1. Mogenb BpeMEHHBIX AaHHBIX (pe3yJbTaTUBHBIA MPU3HAK BBHICTYIAET Iie-
PEMEHHOU BPEMEHHM WJIM NEPEMEHHOM, OTHOCALIENCA K APYTMM MOMEHTaM BpeMe-
HU).

2. PerpeccuonHas MoJielib ¢ OJJHUM YpaBHEHUEM (pe3yJbTaTUBHBIN MPU3HAK
— (yHKIHS PaKTOPHBIX TEPEMEHHBIX )

3. Cuctembl OJIHOBPEMEHHBIX YpPaBHEHUU (OIMHUCHIBAIOTCS CUCTEMaMU B3au-
MOCBSI3aHHBIX PErPECCHOHHBIX ypaBHEeHHU. Cuctema «OOBACHSIET» CTOJIBKO pe-
3yJIbTATUBHBIX MPU3HAKOB, CKOJIbKO MOBEJACHUYECKUX YPABHEHUN BXOJUT B CHUCTE-
MYy.)

PaccmoTpuM OCHOBHBIE 3Tambl MOCTPOEHUS SKOHOMETPUUECKON MOJEIIH:

1. Omnpenenenre KOHEYHBIX II€JIed MOJENH, ceUUKAIsI MOJEIH B MaTe-
MaTuueckoit popme.

2. Teopetnueckuii aHanM3 U3y4aemoro siBjIeHUs, ¢popMmupoBaHue u dhopma-
JU3aliys anpuopHor nHGOpMaIUK.

3. Bwibop obmiero Buaa MOJEINH.

4. COop undopmalum, aHAJIN3 €€ KaueCTRa.

5. OreHka mapamMeTpoB M KayecTBa MoJieNu (T.€. OLIEHKA €€ JOCTOBEPHOCTH
Y HaJIG)KHOCTH).

6. HMureprperaius noiy4eHHbIX pe3ynbTatoB. [IpoBepka oneHeHHON Moaenu
C TOYKH 3pEHUSI IOCTATOYHOW pealMCTUYHOCTHU, MOTYy4YaeMOu ¢ ee TTOMOIIIBI0 Kap-
THUHBI 00BEKTA.

AHanu3 aAuHaMuKd (PUHAHCOBBIX MOKa3aTesel (MHIEKCOB) CBSI3aH € MOCTpOe-
HUEM TOAXOMSIICH MOJCNH, TMPaBUIBHBIN BBIOOP KOTOPOW SIBIIIETCS COBCEM HE-
poCThIM JiesioM [83]. DkoHOMETpHKa MpeaaracT OoJbIIolH Habop pa3HooOpas-
HBIX «CTaHAAPTHBIX» MOJeJIel. B mepByr0 ouyepenp 3TO MOJAEIU CKOJIB3SIIETO

cpeanero nopsiika MA (q) (T.e. q UHTEpPBAJIOB B MOJIEININ), AaBTOPETPECCUU TTOPSIA-
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ka AR(p) (T.e. p BpeMEHHBIX J1aroB B aBTOPETPECCUOHHOM IPOILIECCE), CMEIIaHHbIE
MOJICJIM aBTOPETPECCUH M CKOJIB3SIIETo cpeaHero nopsaka (p,q) — ARMA (p,q).

Taxk, nporiecc ARMA(3,2) BRITISIUT CASAYIOIUM 00pa3oM:

Y

=a,taY +a,Y ,+aY ;+Beg,  +Be ,+u, (1.28)

rne £, =Y, —Y,;

1

U, - OCTaTOYHBII WiIeH OIUOKY B YPaBHEHUU.

ARMA mnpoiiecchl NpeanojaraloT, 4TO BPEMEHHBIE PSbl CTAllMOHAPHBI, TO
ecTb 00JIaJaloOT MOCTOSIHHOM cpeaHeit u aucnepcueii. OTMETHM, YTO B SKOHOMHKE
U (UHAHCAX peAKUe PAIAbl 00J1aal0T 3TUMH cBoiicTBamu. Manaensopot [130] ot-
METUJI, YTO «OOJIbIIME U3MEHEHHMSI 1IEH aKTUBOB BIEKYT 3a COOON OOJbLINE U3MeE-
HEHUS B CTOPOHY Kak BO3pacTaHUs, TaK M YObIBaHUS, B TO BpeMs KaK Mayble W3-
MEHEHHUs BJIEKYT Majble M3MeHeHMs. B dacTHocTH, (puHAHCOBBIE NEpEeMEHHbIE
UMEIOT CIOKOMHBIE MEPUOJIbI, 32 KOTOPHIMHU CIEAYIOT NEPUOJbl CPABHUTEIHLHOU
HECTAaOMJIBHOCTH, T.€. HECTAOMIILHOCTh SIBJIIETCS HEMOCTOSIHHOM, @ U3MEHSIOLIEHCS
BO BPEMEHUY.

Pazpabortannsie B 80-x romax merozast (111, 120-122) natot sxoHOMETpHYE-
CKHM€ MHCTPYMEHTHI MpeJicka3zanus Oyayiel HectabuwibHOCTU. Tak, B ciydae He-
CTa0MJILHOCTU M3MEHYMBOW BO BPEMEHHU, SKOHOMHYECKUM MOCPETHUKAM Pa3yMHO
TpeOOBaTh M3MEHSIONIYIOCS BO BPEMEHH MPEMHIO 32 PHUCK (paMKH aHalM3a KOTO-
poro 3anaetr monaenb ARCH mMaremaTudeckoro oXxujaHusi) B Ka4eCTBE MPHUHSTHUS
Ha ce0sl pUHAHCOBOrO pUCKa.

[Tonsatue ARCH (Autoregressive conditional heteroscedasticy — aBroperpec-
CUOHHAs YCJIOBHAasl reTepOCKeTaCTUYHOCTH) ObLIO BBeeHO MHIIIoM 1 0000111€HHO
bonnepcneitem no o6meit ARCH wimm GARCH. Ot Mojenu oTHOCATCS K HENH-
HEHHBIM CTOXAaCTUYECKHUM IPOIIECCaM B OTIMYHE OT JMHEHHO-3aBUCUMBIX MPOLIEC-
coB AR u MA.

Onpenenum xapakrepuctuku mogenu ACRH:

P
r=a,t.ar & (1.29)
i=1
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- ABTOPCIrpCeCCUOHHAA MOJACIIb JO0XOJHOCTH.
3,Z[CCB, TaK KaK O6yCJ'IOBJ'I€HO NpCaAbIAYIIUMHA 3HAUYCHUAMU, ABJISACTCA YCIIOB-

HOW CpEIHEN HOXOMHOCTHIO. MoOAEenupoBaHUE YCIOBHOM CpPEIHEW HMEET CBOEH
LEJBI0 OINpENCIEHUE psla KBaIpaTOB OCTAaTKOB (5t2 ), TIpU TOMOIIX KOTOPBIX
MO>KHO HaiTH ycnoBHy aucnepcuto. B mogenn ARCH npeanonaraercs, 4to oc-
TaTKA 00JIaJAI0T HEMTOCTOSIHHOM UCIIepCUeit h*. Torna
g =~h’z, (1.30)
rae z ~N(O0,I).
Takum 06pa3zom, ypaBHEHHE YCIOBHOM AUCIEPCUU HA OCHOBAHUM BPEMEHHBIX

PsI0B ¢ JIOOBIM YMCIIO JaroB (p) MpU pacueTe KBAJIPaTHBIX OCTATKOB, BKIIOYCH-

HbBIX B MOJZICJIb MOXXHO 3aIluCaThb TAK:
h2 _ L 2
t —ﬂo +Z/Bigt—i' (1-31)
i=1

Orta (hopma 3anucu u HazbiBaeTcsa auHenHol monensio ARCH (p).

Bo3MoxHBIE TPyAHOCTH, CBsI3aHHBIE ¢ Hcnosib3oBanneM ARCH-Monenn mo-

I'yT OBITH CBSI3aHEBI C HCOTPHULATCIIbHOCTBIO BCIMYHNHDBI Clil" , OTO H606XOI[I/IMO 1A

TOTO, YTOOBI YCJIOBHAs JUCHIEPCHs Bceraa Obuia mojoxkutenbHou. [1pu BkitoueHnun
OO0JIBIIOrO YHCIIAa JaroB 3TO OTPaHUYEHHE MOXKET ObITh HapyleHo. bosuiepcies
[82] u36exan mnunHOMaroBoit cTpykTypsl ARCH(q) mytem BkItoueHUs mpenibl-
OyIIMX 3HAYEHUI YCJIOBHOW AMCIEPCHU W Ha3Bajl 3Ty OOOOILIEHHYIO MOJEIbh —

GARCH-Mmozemnbo:
2 Z 2 d 2
hr = :Bo + Zﬂigt—i + Zaiht—i > (1.32)
i=1 i=1

2 . . .
rae & - Opelplaylire KBaJpaThl OCTaTKOB U3 YPABHEHUN YCIOBHOW CPEIHEH,
3uauenust kodpduimentoB @ u f >0 MO3BOIAIOT U30EKATh BO3ZMOXKHOCTH

MOSIBJICHUS] OTPUIIATEIBHBIX 3HAYEHUN YCIOBHBIX JIUCIIEPCUM.
OtmetumMm, uto 3Bosionus cemeiictea ARCH-Moeneil npuBesia K BO3MOXHO-
CTH OOBSICHTH BCce 0oJiee CIOKHBbIE ()EHOMEHBI B MOBEJICHNUHU 11eH (PMHAHCOBBIX HMH-

ctpymenToB. Tak moxaens E-GARCH(p,q) pa3paborannas ®. biskom (110) mo-
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3BOJISIET OOBSICHUTH 3(PPEKT acCuMeTpuu (BOJATHIHBHOCTh CTPEMHUTCS K BO3pac-
TAHUIO T0CJE MaJeHUs LIeH, TO €CTh Iocie yObIBaHUS BEJIUYMH Bo3Bpara). B Mo-
nenn HARCH(p) [118] xapakrep yObIBaHHSI aBTOKOPPEISUMOHHON GYHKUMU 15

KBAJIPaTOB BEJIWYHUH ht O0onee MmemieHHBIM, yemM B Moxaciasx tuma ARCH wu

GARCH. 3rot ke addext namsatu cBorictBenen u moxaensm FIGARCH [109].
OtMetnM, 4TO, HECMOTPsI Ha mnomyispHocTh cemercrBa ARCH-monenein B
NPUMEHEHUU K peabHbIM (PMHAHCOBBIM psAaM JAaHHBIM, OKa3ajioCh, YTO KaxKaas
U3 MOJIEJIEH OXBaThIBAET HEKOTOPBIE MIEPUOBI IOBEIECHUS AIMIIMPUYECKUX JaHHBIX
Ha pbIHKaX, HO HU OJIHA HE sIBJsieTcs yaoBineTBoputenbHoi. Kak 3ameuaer [lerepc
[68], kaxmast U3 HUX OoOpaIIaeTcs K JOKaTbHOMY CBONCTBY PHIHKOB U «MHOTHE U3
ITUX JIOKAJIbHBIX CBOMCTB CBSI3aHBI C HEKOTOPHIMU WHBECTULMOHHBIMH IOPHU30H-
TaMH, HO He co BceMu. [Iponeccer AR, Hampumep, xapakTepHBI [UIsl OY€Hb BBICO-
KOYAaCTOTHBIX JaHHBIX, TaKuWX Kak oaHoaHeBHas Toprosiiis. GARCH wumeer pac-
Ipe/ieJIEHUE C TOJICTBIMU XBOCTAMU U BBICOKMM MHKOM, HO OHA HE CaMOIOI00Ha;
napameTpbl GARCH kaxyTcs 3aBUCUMBIMU OT MEPUOJA U HE SIBJISIOTCS NOCTOSH-
HBIMU IIpU ToNpaBke Ha MacwmTad». Kpome toro, nocie orduabTpoBbIBaHUS MPO-
LIECCOB KPAaTKOBPEMEHHOMN MaMsTH, HU OJHA U3 MOJEJIed He OOHapyXWia JOJro-
BPEMEHHYIO NaMsTh, HAJIMYUE KOTOPOU MOKHO OOBSICHUTH IIPU MOMOIIM METO/I0B

HEJIMHEMHON TUHAMUKH.
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2. PABPABOTKA N UCITIOJIb3OBAHUE TEOPUN YACTHUYHO JIETEP-

MHUHUPOBAHHBIX BPEMEHHBIX PA10B K HCCJIEAOBAHUIO /1U-
HAMUKHU ®PUHAHCOBBIX PBIHKOB

2.1. AHaju3 OCHOBHBIX ()PAKTAIBHBIX XapAKTEPUCTHK

(puHaHCOBBIX PsAIOB

Ha cerogusimnuii 1eHb OCHOBHAs Macca JUTEPATYPbl, NOCBSIIEHHOW PHIHOY-
HOW DKOHOMMKE, OCHOBBIBACTCS Ha JIMHEUHBIX MOAENAX. TaKkue MOJIEIIN UMEIOT Or-
pPaHUYCHHYIO TMOJIb3Y, HE OTBEYAIOT PEAIbHOMY TOBEICHHUIO PBIHKA, HE JTAaOT 00h-
SICHEHUI BHE3AITHBIX CHJIBHBIX KoJIeOaHUN Ha (PMHAHCOBBIX pbIHKAX. MOXKHO OT-
METUTh Pa3pbIB MEXKAY NEUCTBUTEILHBIMU YKOHOMUYECKUMHU pPEATUSIMHU U IKOHO-
MUYECKUMU TEOPUSIMH.

B nocnennee BpeMs Bce Oosiblliee BHUMAHUE YIENSIETCS MCCIEA0BAHUIO (PU-
HAHCOBBIX BPEMEHHBIX PSJIOB C TOUKHU 3pEeHHUs Teopuu xaoca [6-7, 35, 76, 112,
129]. D10 MOCTATOYHO HOBAsi 00JIACTh, KOTOPAs MPECTABIISIET COOOM aKTUBHO pa3-
BUBAIOIIUICS pa3fiell MAaTeMaTUYECKUX METOJI0B IKOHOMUKH. MarTemaruueckas
TEOpHUsl Xa0ca, SBJISIOMIASCA OJHUM W3 HAIPABJICHUN HEJIWHEMHOM JUHAMUKH, I10-
3BOJISIET BBISIBUTH CYIIHOCTb TTTyOMHHBIX YKOHOMUYECKUX MPOLIECCOB, YACTO CKPHI-
THIX U HEABHBIX, U pa3pab0TaTh OCHOBY JJIsl IPUHSATHUS PEIICHUIN B TAKUX CUTYallH-
ax [31, 71, 126]. Bo3pacranue nHTepeca K HEJIMHENHON JTUHAMHUKE MOXKHO CBS-
3aTh B OCHOBHOM C JABYMs (hakTOpamMu — IMIMPOKUM PacCHpOCTPAHEHHEM U JOCTYTI-
HOCTBIO MOIIHBIX NMEPCOHATBHBIX KOMIIBIOTEPOB U OCO3HAHHEM BaKHOCTH HU3yye-
HUS JUHAMHUKU XxaoTudeckux cucreM. [lossienue 1K BbI3Bano K )KU3HU DKCHEPH-
MEHTAJIbHBIE UCCIIEJIOBAHMS, KOTOPhIE OKAa3aJuCh HEOOXOAUMbI BBUIY HEMOJTHOTHI
TEOPETUYECKUX MPEJCTaBICHUN B JaHHOU oOnacTu. OOHapy>KeHHbIE HA TIPAKTUKE
Xa0THYECKHUE CUCTEMBI MOPOAWIM BECbMa BaXKHbIE, TPYJIHbIC, HO UHTEPECHBIE 3a-
Jla4u Ha BCEX YPOBHSX: OT CaMbIX a0CTPAKTHBIX MAaTE€MaTUYECKUX JO KOHKPETHBIX

3a/1a4 IPUKIATHON (DU3UKH.
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MOHO BBIIEIUTH 1BA OCHOBHBIX 3Tala B PA3BUTHUU HEIMHEHWHOW JUHAMHUKMU:
[39, 54]:

1. Dran auccunatuBHbIX cTpyKTYp (1950-1980-¢ rr.). IlonsTue «auccumna-
TUBHBIX CTPYKTYp» Obl1o BBenmeHo W. Ilpuroxkunbim [69], ocHOBaTenem coBpe-
MEHHOU TEOPUU CIOKHOCTH, HOOEIEBCKUM JIAypPEeaToOM, U OTHOCUTCS MPEXKJIE BCETO
K JTUCCUMIATHBHBIM IpolieccaM (T.€. K ImpoIieccaM BsI3KOCTH, AU(PPy3HuH, TETIIONpo-
BOAHOCTH). Takue mpoiecchl MO3BOJISUIN HCCIEAYEMBbIM CUCTEMaM «3a0BbITh» Ha-
yalbHbIE JaHHbIE U CPOPMUPOBATH C TEUEHUEM BPEMEHH IMOAOOHBIE CTallMOHAp-
HbIE CTPYKTYpBI. 3ajjaya aHajau3a CBOAWIACH K ONPENEICHHUIO N3MEHEHMS M KOH-
dburypanuu CTpyKTyp NpH Bapyualliyd BHEIIHUX TAPAMETPOB U HAYAJIbHBIX JIaHHBIX.

CoOTBETCTBYIOIINK MAaTEMAaTUYECKUM aIllapaT HEJIWHEWHOW JWHAMUKH Ha
ATOM I3Tare OMpPEaeIIsIICS KauyeCTBEHHOM TEOpHeW BETBIICHHMM pemeHui audde-
pEHIMAIBHBIX YpaBHEHUN. DTH pa3ienbl MaTeMaTUKU MHTEHCUBHO pa3pabaThiBa-
muck co BpemeH A. Ilyankape (koHua XIX Beka), ycrnemHo NpUMEHSUICh B TEO-
puu KojiebaHui, (B TOM 4ucie U B I. BopoHexe, 1o pyKOBOJACTBOM Ipodeccopa
M.A. KpacHocenbCKoro), 4To He B MOCIEIHIO OYepelb 00EeCeunsio nepBhie yc-
IIEXU CUHEPIETUKH.

MartemaTnyeckuMu 00pa3aMu SMOXH CTAIM MPUTATHBAIOLME MHOXKECTBA (aT-
TpakTopbl) B ()a30BOM MPOCTPAHCTBE, IIPU ITOM MPOCTEHIINM aTTPAaKTOpaM — He-
IIOABMKHBIM TOYKaM — COOTBETCTBOBAJIA CTALlMOHAPHBIE, HE MEHSIOLINECS CO Bpe-
MEHEM CTPYKTYyphl, a ¢ 70-x romoB XX Beka - 0oJjiee CIOXHBIE CTPYKTYpPbl —
aTTPAKTOPBI, MPEACIbHBIE [UKIbI — PAa3JIUYHbIE ITEPUOAUYECKHE BOJIHOBBIE MPO-
LECCHI.

2. Drtan auHaMuueckoro xaoca (¢ Hayaia 1980-x IT. u mo Hacrosiee Bpems)
[41, 93]. TepMuH «A€TEPMUHUPOBAHHBINA WIIA TUHAMUYECKHIN Xa0C», MO KOTOPBIM
MOHUMAETCSl HeMpeackazyeMoe MOBEACHUE JACTEPMUHHUPOBAHHBIX CHCTEM, OBl
BBEJICH B HAayuHEIH 06uxox B 1975 r. T.-Y. Jlu u JIx. Hopkom. TepMuH «IuHaMHu-
YECKUI» (IETEpPMUHUPOBAHHBII) 03HAYAET, YTO OTCYTCTBYIOT UCTOUYHUKHU CIydaii-
HBIX (aykTyauuil. Ba)XHbIM NOHSITHEM JTAHHOT'O 3Tana craja YyBCTBUTEIBbHOCTh K

HAYaJbHBIM YCIOBHUSM: SKCIIOHEHIHMATbHOE pa30eranne IByX ONMM3KUX TPAeKTOpU
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JUIA KJlacca XaOTHYECKUX aTTpakTopoB. [Ipm 3ToM ckopocTh pasberaHusi MOXKHO
ONPENEIUTh MYyTeM BBIUMCICHUS MOJOKUTEIHHOW BEJIMUYMHBI HAUOOJBIIETO MOKa-
3arens JlsmyHoBa. BceneacTBue 3TOM 4yBCTBUTENBHOCTH CTAHOBUTCS HEBO3MOXK-
HBIM CPaBHUTH TPACKTOPUIO OOBEKTA M MOJENIH JUIsl OJHUX U T€X K€ MOMEHTOB
BPEMEHH, TaK KaK Ja’ke Maliasg OlIMOKa B HAYAJIbHBIX JAHHBIX OYJIE€T SKCIIOHEHIIU-
JIbHO HapacTaTb, YTO MPHUBEJET, B KOHEYHOM CYETE, K COBEPILIEHHO Pa3HbIM Tpa-
exTopusiM. [1oaToMy IPUXOAUTCSI OTPAHUYUBATHCS TUOO KPATKOBPEMEHHBIMHU TPO-
rHo3amu, 00 MCKaTh aJeKBaTHbIE CIIOCOObI CPaBHEHUsS MOBEACHUS MOJAEIU U
0o0beKTa (HAampuMep, BO3MOXKHO HMCIOJIb30BAHUE HEKOTOPBIX (PYHKIHMOHAIOB OT
TPAeKTOPUHU, OTPEICISIONIUX KOJTUUECTBEHHBIE XapaKTEPUCTUKHU Xaoca). K ocHOB-
HBIM THUIAM 3aja4, KOTOPbIE PEIIaJuCh HAa 3TOM 3Tale, MOKHO OTHECTH 3a/Jauu
aHaJIn3a BPEMEHHBIX PSAOB (B YACTHOCTH, HAXOXKJEHHUE TOPU30HTA MPOrHO3a), M0-
CTPOEHHUS MPOTHOZUPYIOUIUX CHUCTEM, OINpPEACNICHUs] 3aKOHOB JBUXKEHUS OOBEKTa
10 OTPAaHUYEHHOMY PsIy HAOIIOACHUMA.

MOXXHO OTMETUTBH, YTO HEOOXOJUMOCTH OOJBIION BHIOOPKH OYEHb TOUYHBIX
U3MEPEHUM, MPEAIIECTBYIOIUX COCTOSHUN OOBEKTa, JUIsl aJiTOPUTMOB HAXOXKIIE-
HUS KOJIMYECTBEHHBIX XapaKTEpPUCTHK Xaoca U IMOCTPOCHHS MPOTHO3UPYIOIINX
CUCTEM JENAeT 3TU AJITOPUTMBbI TOCTATOYHO «Kanpus3HbiMu». Kak ykas3biBaeTcs B
[54] «B To ke BpeMs KHUBbIE CyIIECTBAa TAKUMU JAHHBIMH JJI1 0Oy4YeHUsl HE pac-
MOJIaraloT, MOATOMY HESICHO, KaK UM ynaercs 3(P(GEeKTHBHO OPUEHTUPOBATHCA B
ObICTPO MeHstouleiicss oocranoBke. TakuM 00pa3oM, MOKHO CKa3aTh, YTO BO3HHK
HOBBIM KJIacc 3a7a4, BECbMa CJIOXKHBIN ISl pa3padOTUYMKOB IPOrPaMM U JIETKO pe-
1aeMblid OMOJIOTHUECKUMU CYyOBEKTaAMI.

CumBosiaMu 3ToH 31oxu [92] cranu cyOrapMaHMYeCKUid Kackaj, MHOXECTBa
Kantopa, artpakrop XeHoHa, cucrema Jlopenua. 3ametum, uto umeHHo 3. Jlo-
peHL B 1963 r. sBWJICS OTHUM W3 OCHOBOIIOJIO)KHUKOB TEOPUH Xa0Ca.

MOXKHO BBIJIEIUTH CIEIYIONIME TPUYNHBI, BEI3BABIINE MOBBIIICHHBIM UHTEPEC

Ha CCFOI[HSIHIHI/Iﬁ JACHBb K TCOPHH XaocCa:
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" HCCIeOBaHME Xaoca 00ECTeYMBAET HOBBIE KOHLIETITyallbHBIE U TEOPETH-
YECKHE CPEJICTBA, O3BOJISIOIINE OHAThH CJI0KHOE MOBEJAEHUE CHUCTEM, KOTOPOE HE
yAaBaJiOCh OOBSICHUTD IPYTUMU TEOPUSIMU;

" XA0TUYECKOE MOBEIEHUE YHUBEPCAJIBHO W MPOSBISAETCS B CAMbBIX Pa3HBIX
00nacTsAX, TaKUX, HAIpUMeEp, KaK B MEXaHMUYECKHX OCIMIUIATOPAX, AJIEKTpHUe-
CKHX IIEISX, XUMUUYECKUX PEAKIUSAX, HEPBHBIX KIIETKAX, HATPEBAEMbIX XKUJIKOCTSIX,
HIKOHOMHYECKUX CUCTeMaX, B TOM YHKCIIE, Kak OyJeT MoKa3aHo jajiee, U Ha (rUHaH-
COBBIX PBIHKAX.

Teopust xaoca [19] aBisieTcss OCHOBHBIM MOJIXOJAOM K aHAJIM3y TaK Ha3bIBae-
MBIX MaJIOMacIITaOHBIX Pa3phIBOB (PE3KUX CKAYKOB), KPYIMHOMACIITAOHBIMHU pa3-
phIBaMu 3aHUMaeTcsl Teopusi karactpod [3, 78]. DTOT TN pa3pbIBOB ObLIT BBEACH
P. Tomom B 1972 1. u E. 3umanom B 1977 r. KpynnomacmraOubie pa3pbiBbl (KaTa-
CTpOo(bl) MPOUCXOAST B OMPEACIECHHOM COCTOSIHUM MEPEMEHHBIX MPU U3MEHEHUU
JIPYTUX, YOPaBISIEMbIX NEPEMEHHBIX, KOTOPhIE JIOCTUTAIOT KPUTUUYECKUX Oudyp-
KaIIMOHHBIX 3HAYCHUN. B MpUMEHEHNN K 9KOHOMHUKE TEOPHIO KaTacTpo( BIepBhIe
npojaeMoHcTpupoBan E. 3uMaH B 3aj1aue 0 Kpaxe CHEKYJSTUBHBIX «ITy3bIpei» Ha
¢buHaHCOBOM pBIHKE. Teopus KatacTpod MpemioKuia aHaiu3 oOIIel CTPYKTYpbI
KPYIMHOMACIITA0OHBIX Pa3pbhIBOB, HO MOJBEPIIIACH KPUTHKE 32 OTCYTCTBUE MOJIEIIEH,
MO3BOJISIIOLIMX MPEJCKa3aTh UX HACTYIUICHUE.

O06a moaxoaa K TUHAMUKE Pa3pbIBOB U TEOPHUIO KaTacTpod, U TEOPHUIO Xaoca
MO>KHO pacCMaTpUBATh KAaK YaCTHBIE caydyau Oosee IIMPOKOW KaTeropuu - TEOpUu
Ooudypkamuii, MOCKOJILKY BHE3aITHbIC M3MCHCHHUS, pa3HbIe MO MacirTaldy, BO3HU-
KaloT B OM(ypKAMOHHBIX TOYKAX, IJI€ U MPOUCXOAAT CKAUKU Ha IJIABHBIX XaOTH-
YECKUX TPACKTOPUSX. BO3MOXXHBIM CHHTE30M 3TUX IMOIXOJIOB SIBISETCS MOPSIIOK.
Takoit npuem nipemioxer U. IIpuroxxkunom B 1977 1. u pa3paboTYUKOM CHUHEpPTE-
tuku I'. Xakenom B 1983 1. [86]. [lo ux MHEHUIO, 00a THIA Pa3PHIBOB SBIISIOTCS
OJTHOBPEMEHHO U 0oJbImuMH, U ManbiMu. [locnennue OyayT Bo30yXIaTh mepBhIS
py KOJEOAHUSIX CUCTEMBI BOJIM3M KPYIMHOMACIITAOHBIX TOYEK Oudypkammu, rie

OyIlyT MPOUCXOAUTH KaTacTpodnl. Takum o0pa3oM, XOTS Xa0C MOXKET BO3HUKATh
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U3 KaTacTpod B CMBICIIE TIOCTIEAOBATEIBHOCTH MEPEXOAHBIX OM(ypKaLnid, KaTacT-
podrl OoJiee BHICOKUX MOPSAIKOB MOT'YT, B CBOIO O4epe/lb, BOZHUKATh U3 Xaoca.

[Ipu ananu3ze XaOTUYECKUX SIBJICHUNA HEOOXOIUMBI HEKOTOPBIE MEphI (KpUTe-
puM), MO3BOJISIOIINE MOJYYUTh KOJIMYECTBEHHYIO OLIEHKY Xa0Ca, CPABHUTh TEOPE-
TUYECKHUE U DKCIEPUMEHTAIbHbIC HAOJIOJCHUS, BBIIBUTh OTIMYHUE XAO0TUYECKOTO
psiia oT ciaywaitHoro. B 3amade ¢opMupoBaHUs TaKMX KPUTEPHEB MCHOIB3YIOTCS
JIBa TIOAXO/1A.

B nepBom noaxozae akUEHT AeaeTcs Ha JUHAMMKE XaOTHYECKOW XapaKTepu-
CTUKHM. B pamkax 3TOro moaxoja NpuMEHSIOTCS TaAKUE KPUTEPHUH, KaK IOKa3aTellb
JIsmyHoBa (Mepa CKOPOCTU PacXOXACHUS TPACKTOPUM, HAUMHAIOIINXCS Ha COCE/-
HUX TOYKax), sHTponusi Koamoroposa (mapamerp, KOTOPBI 0TOOpa)aeT Koiauue-
cTBO MH(popmaruu Ha arTpakrope). Cro/ia ke MOKHO OTHECTU CTIIEKTPAJIbHBIN aHa-
J3, & UMEHHO CHEKTPaJbHYIO IUIOTHOCTh MOIIHOCTU U AaBTOKOPPEISALMOHHYIO
byHKIHIO.

Bropoli moaxon oTpaxaeT reoMETPUYECKYH) NPUPOJYy TPACKTOPUH B IPO-
CTPAHCTBE COCTOSIHUMN. JIaHHBIN MOAXO/ IIPEAIIoaracT UCII0JIb30BaHUE KPUTEPUEB,
orpezesnsieMbIX Yepe3 (PpakTalbHYIO U KOPPEIALUOHHYIO pa3MEPHOCTH.

®pakranabl. Kak ykassiBaer Ilerepc [67] — OKOHUATEIBLHOrO OIpPEICICHUS
dbpakTaioB He cymiecTByeTr. B mampHelimem monx ¢pakramom OyieM TOHHMATH
MHO>KECTBA, JEMOHCTPHUPYIOIIME Ha pa3HbIX MacuTadax pa3pelieHusi cBoei reo-
METPUYECKON CTPYKTYpPBI, CBOICTBA MOJ00US U COOTHECEHHOCTHU. TepMuH ¢pak-
Tan ObLT BBeACH B 1975 roay Omaromapst MareMatuky benya MannensopoTty [130]
— MUOHEpY B o0nacTu (pakranbHOi reomMeTpuu. OTMETUM, YTO MAaTEMaTUYECKUE
UJIe B 3TOM HarpaBlieHUH copmupoBainch eimie B XIX Beke B paborax I'. Kan-
topa, K. benmorpacca, /. Ileanno u ap.

Manens0poT coOpast HaOII0IeHUsT MATEMAaTHKOB, Kacatolrecs: 00beKTOB, HE
ONPEIEIUMBIX CIIOCOOAMH E€BKJIMIOBOM TeOMETpPUM (TaK Ha3bIBAEMBIX «MOHCT-
POB»), U CO3/aJl TEOMETPUIO BIIOJIHE PEealbHBIX 00pa3oBaHuil B mpupoje (Oepero-

Bas JIMHUS, TOPHbIE MAacCUBbI, 00JIaKa U T.1.).
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MO>XHO TPUBECTH TENBINA Pl GPaKTATHHBIX MHOXKECTB, PUTyMaHHBIX MaTe-
MaTHKaMu. ITo MHOXKecTBO KanTopa, cuesxunka Koxa, canderka CeprHHCKOro,
koBep CepnuHckoro u T.4. Ha mpumepe mHoxkectBa KanTtopa paccMoTpum Tmo-
cTpoeHue 3Toro (ppakrana (cM. puc. 2.1): pazaenum eIUHUYHBIA OTPE30K HA TPU
paBHbIE YaCTU U BHIOPOCHMM HMHTEPBaJ, 3aHUMAIOIIMNA CPEAHIOI0 YacTh. 3aTeM, Ka-
MBI TIOCJIEIYIONIMM OTPE30K CHOBA JIEJIMM HAa TPU YacTU U BhIOpAchIBaeM Cpej-
HIOIO TPETh, U TaK JO OECKOHEYHOCTH. 10, YTO OCTAHETCS B UTOTE, U OyHIeT SB-

JATHhCS MHOXKECTBOM KaHnTopa.

Puc. 2.1. IlocTpoeHne KJIacCH4€CKOr0 KAHTOPOBA MHOKeCTBA

B crarbe Proonsa u Takenca [143], omyOiukoBanHoi B 1971 romy, Obut
BBEJICH HOBbI MaTeMaTHYECKUil 00pa3 IMHAMHUYECKOr0 Xaoca - CTPaHHbIA aTTpak-
top. CnoBo "cTpaHHBIA" MOJYEPKHMBAET JIBa CBOWMCTBA AaTTpakTOpa. ITO, BO-
NEPBBIX, HEOOBIYHOCTh €r0 T€OMETPUUECKON CTPYKTYpbl. Pa3MepHOCTh CTpaHHOTO
aTTpakTopa SBJseTCs ApoOHOU ((PppakTanbHOI). BO-BTOPHIX, CTPaHHBIM aTTPAKTOP
- 3TO MPUTATHBAIONIAs 00JacTh IS TPACKTOPUH M3 OKpecTHBIX obnactelt. [Ipum
3TOM BCE TPAEKTOPUHU BHYTPHU CTPAHHOT'O aTTPAKTOPA TMHAMUYECKH HEYCTONYMBHI,
YTO BBIPAKAETCS B CHIIBHOM (PKCIIOHEHLMAJIBHOM) pacXOJUMOCTH OJM3KUX B Ha-
YaJIbHbI MOMEHT TPACKTOPHUM.

JUIs XapakTepUCTUKH aTTPAKTOPOB LIETECOO0Pa3HO BBECTH MOHSITHE pa3Mep-
HOCTU. Pa3MepHOCTh ompeneisieT KOJIM4ecTBO HMH(OpMaluH, HEoOXOauMoe s
3alaHUsl KOOPJAMHAT TOYKH, MPUHAJIEKALIEH ATTPAKTOPY, B paMKax yKa3aHHOU

TouHOCTU. CyIIecTBYET MHOTO CIIOCOOOB OMpEeNieHUsI Pa3MEPHOCTH MHOXKECTBA.

? CyliecTByeT MaTeMAaTHUECKHIl anapaT i IOpOXKIeHHs ppaKTatbHbIX GopM [67, cTp. 74], KOTOPHIil Ha3bIBAETCS
uTepaTUBHEIMU QyHKunoHanbHbIMU cucteMamu (Iterated Function System — IFS).
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Tak, ecnu uMeeTcs paBHOMEPHO PACHPEEICHHOE MHOKECTBO TOYEK BJOJIb OJI-

HOM HUKM N, MOXHO IOJCYMTATh MHHHMAIIBHOE 4HCII0 Ky0oB N (&) ¢ pebpom
&, HeOOXOMMBIX JUISl MOKPBITHSL  3TOro MHOXecTBa. Eciu uucno N, Benuko, To

quCJI0 KY6OB, IMOKPBLIBAIOMIUX JIMHUTIO 6yI[€T HN3MEHATHCS B 3aBUCHMOCTH OT &, KaK

N(g);l.
g

Ecnu ke MBI paccCMOTpUM MOKPBHITHE HE OTPE3Ka JIMHUH, a 00JaCTH HA TUIOC-

1

KOCTH, TO Hoxyuum N (&) = — .
£

O0a COOTHOILIEHUS UMEIOT BU/I
!
N(g)z—gD, (2.1)

rae D BeICTymaer Kak pa3MepHOCTb PACCMOTPEHHBIX MHOKECTB M XapaKTepU3YEeT
CKOPOCTh pOCTa YHUCJa SYEEK MOKPBITUS JAHHOIO MHOKECTBA IPH YMEHBLIECHUU
pa3Mepa siueex.
Jlorapugmupyst oJlydeHHOE COOTHOIIEHUE U ycTpeMisis & K 0, MOXHO 3a-
IIUCAaTh:
D = lim 22 V().
e~o log(l/ &)

Ecnu monydyeHHass pa3MepHOCTh OKaXXeTcsl Heleno (ApoOHOif), TO Takoe

2.2)

MHOECTBO Ha3bIBaeTCs (PpakTaabHBIM (OT ciioBa fraction — ApoOsw), a BenuurHa D
COOTBETCTBEHHO (PpaKkTalbHON pa3MepHOCThIO. DpaKkTaibHAs Pa3MEPHOCTh, OTPE-
JICJICHHASI C TIOMOIIIBIO MTOKPBITHSI MHOYKECTBA siueikamMu (PMKCUPOBAHHON (DOPMBI U
pasMepa, Ha3bIBaeTCs EMKOCThIO MHOXKECTBA.

VY Takou mMepbl, KaK €MKOCTbh MHOKECTBA, CYLIECTBYET CEPbE3HBIN HENOCTATOK
— €MKOCTHAasi pa3MEepHOCTh — 3TO T€OMETpUUecKasi Mepa, OHa HE YUUTHIBAET YaCTO-
Ty, C KOTOPOH TPACKTOPUS TOCEIIAeT JIEMEHT MOKPHITUSA. A TaK KakK CTpPaHHbBIC
aTTPAKTOPBI MMPOCTPAHCTBEHHO HEOJHOPOJIHBI, U HEKOTOPBIE 00JIACTH aTTpaKTopa
MIOCEIIAIOTCS Yallle IPYruX, TO HeoOXoauMa Takas Mepa, KoTopasi KaXablid HEemyc-

TOM AJIEMEHT MOKPBITUS 00siacTelt arTpakTopa B ()a30BOM MPOCTPAHCTBE B3BEIIH-



-61 -
Baja Obl C TOMOIIbIO OTHOCUTENBFHOM YaCTOTHI, C KOTOPOH OH MOCEIACTCS] TUITNY-
HOU TpaekTopuen. Takue pa3zMepHOCTH OTHOCAT K KJIACCYy  BEPOSTHOCTHBIX (ITO
Hanpumep, UH(OpPMaIMOHHAS Pa3MEPHOCTh, MOTOYEYHAs Pa3MEpPHOCTb, KOPpPEs-
LIMOHHAs pa3MEPHOCTH U Ap.).

NudopmanmonHas pa3MepHOCTb ONPENEseTCs CASAYIOMNUM 00pa3om

N(g)

log p.
. logl(e) .. ;p, &P
D, =lim————==lim—=—F—, (2.3)
0 log(l/g) 0 log(l/e)
rae 1(g) - xonnyecTBO HHPOPMALIUU, HEOOXOAUMOE JIJISl OMPEACICHUS COCTOSHHMS
CHCTEMBI B IpeJiesiax TOYHOCTH &; N (&) - YHCIIO SUeeK MOKPHITHS pa3Mepa &; P,
- BEPOSITHOCTh TOCEIIeHUs (Pa30BOM TpaeKTOpHeH I -To KyOuKa.

B cnydae moacueTa moTo4eyHOM pa3MEPHOCTH MPOU3BOAUTCS BHIOOPKA TOUEK

Ha TpaeKkTopuu N,, 3aT€M BOKPYI KaKoI-HHOy/Ib TOUKH ONMCBIBaeTcs cepa pa-
JMyca &£, ¥ MOJCYMTHIBACTCS YMCIIO BBIOOPOYHBIX TOYeK N (&) MOMAaBIINX BHYTPh

cdepsl. BepoaTHOCTH TOTO, YTO BHIOOPOYHAS] TOUKA OKAKETCs] BHYTPU Cdepbl paB-
Ha!

P(e) = N]\g‘g). 2.4)

0

B ciydae eciau TOYKHM Jiexkar BIAOJb JUHHH, TO P(£) Oyner nuHeiHa mo &:
P(e)=be upn ¢ >0, Ny > .
B ciIydae ecili TOUKH JIeXaT Ha 0071acTH IIockoetd, 0 P(g) = be’.

D
B obmem ciiyqae P(g) = be ™, orcrona pa3MepHOCTb B TOUYKE X; OyAeT cuu-

TaThCs, Kak

D :hmw.

2.5
p e—0 logg ( )

UToOBl MOMYyYUTh YCPEAHEHHYIO MOTOUYEYHYIO Pa3MEpPHOCTh, BEIOMPAIOT CIIy-

yaifHpiM oOpazoM MHOxecTBO M < N, M B KaxX[0il €ro TOUKE BBIYUCISAIOT

D, (x).
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Ha mpakTuke wcciaenoBareny 9acTo UCIOIB3YIOT KOPPEISIIMOHHYIO pa3Mep-
HOCTh. PaccMOTpHUM NOKPBITHE aTTpaKkTopa sSUYeHKaMU OJIMHAKOBOTO pa3Mepa & W
BpIOEpEM HayTaj JBe TOUYKHM, IPUHAUIeKALIME aTTpakTopy XU X,[41, crp.179].
BeposTHOCTB TOTO, 4TO OJIHA TOYKA MONAJET B i-10 sYeliKy paBHa p,. Ecau moma-
JaHue 00euX TOYEK B JAHHYIO SUCHKY MOXHO CUMTATh HE3aBUCHUMBIMHU COOBITHSI-
MH, TO BEPOSTHOCTH Oyjer paBHa p,. CyMMHpOBaB BeposTHOCTh 0 N(£) sue-

CK, IIOJIYYHUM BCPOATHOCTDb TOI'O, YTO ABC TOYKH PA3ACIICHBI PACCTOAHHUCM MCHBIIIC
£

N(s)

[Ipu ymensiiennn & cymma OyaeT yObIBaTh MO CTEIIEHHOMY 3aKOHY:
C(e)=e™, (2.7)

OTCrO01a, YTO S3KBHUBAJICHTHO, CYHICCTBYCT IIPCACII

N(e)
log( > p?)
D, =1im 8¢ NS 2.8)

=0 logg =0

[S—
o

(()e]
[35)

rae D, - KoppensiliMOHHAs pa3MEPHOCTb.

JU1st BBIYMCIIEHUS. KOPPEJSIMUOHHON PAa3MEPHOCTH MOXHO MCIOJIB30BaTh All-
roput™ ['paccOeprepa — [Ipokauuna. OH COCTOUT B CIEAYIOLIEM: ITYCTh Mbl UMEEM
HaOOp m-MEpPHBIX BEKTOPOB COCTOSIHUSA {xi,i =12,..,.N }, IIOJIyYEHHBIX W3 YHC-

JIEHHOT'O PELIEHUs YpaBHEHUN TUHAMUKH. Vcnionb3ys HEKoTopoe (Maioe) &, MOX-

HO MPUMEHUTD Halll Habop AaHHbIX 1151 orfeHKu C(&):

1
C(e)= NN
() ;pl N—)ooN(N 1)
X Wy EN ,UMO |1 X; =X ;| < Ef=
{UCJZOnClpl J MAKux,4mo | x XJ‘ } i (2.9)
— lim ZZ( x—X‘) C,(&)

N—)ooN(N 1)1—1] =1
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rae 6 - crynenyaras ¢ynkuus Xesucaiiga, O(s) =1, npu s >0 u O(s) =0 npwu
s <0.

Bemmuuna C, (£) - KOppeNsUMOHHBIA MHTErpaj, CIYXKHT (IPU IOCTATOYHO

OO0JIBIINX N, OOBIYHO TBHICIYU WIJIH JACCATKHU TBICSI‘{) CTaTUCTUYECKOM OHCHKOﬁ

CYMMBI C(E), rac MHACKC m ITOKA3bIBACT PAa3MCPHOCTL IIPOCTPAHCTBA BJIOKCHUA.

JIns1 BBIYMCIEHUS KOPPEIALIUOHHON pa3sMEPHOCTH, JIsl BIOKEHUS Pa3MEPHOCTH 1,

npoBoaAaT pacyer C (&) NpH pasIMYHBIX & WM CTPOSAT JIMHEHHYIO PErpeccuio B
ABOMNHBIX Jorapupmuueckux koopauuatax 1logC (&) u loge. TanreHc yria Ha-

KJIOHA MPSIMOW ¥ OyIIET SIBIIATHCS OLEHKOW KOPPENSAIMOHHON pazmepHoctH D

c

AJIA BJIOKCHHA pasSMCPHOCTH m.

Ha npakruke [41, ctp.180], rpaduk 3aBucumoctu C, (£) or &, npoBeneH-

HBII B TBOWHBIX JIOTapU(MHUIECCKUX KOOPAMHATAX, OTKIOHICTCS OT IPSAMOM JTUHUN
B 00J1acTH OOJIBIIMX &, CPABHUMBIX C pa3MepaMH aTTPAaKTOpa, U OUCHb MAJIBIX &,
KOrJ[a KOJIMYECTBO Map TOYEK CTAHOBUTHCS CIMIIKOM MaJlO JJIS XOpOIIeil cTaTu-
CTUYECKOM OLIEHKH (CM. puc. 2.2).

Ha npakTtuke, ecnu u3BeCTHAa IUHAMUYECKAs CHUCTEMa, KOPPEISAILIMOHHYIO
Pa3MEPHOCTh U Pa3MEPHOCTh MPOCTPAHCTBA BIIOKEHUS ONPEICIUTh HE TaK CIIOXK-
HO, TaK KaK WM3BECTHBI BCE KOMIIOHEHTHI BEKTOpa, OIMMCHIBAIOIIETO TOBEIACHUE
cuctembl B (pa3oBoM npoctpancTBe. Ho npu n3ydyeHnn GUHAHCOBBIX CUCTEM U3MeE-
peHHE BCEX KOMIIOHEHT, XapaKTEPU3YIOIIUX CUCTEMY, HEBO3MOXKHO, MOCKOJBKY
OHU MPOCTO Hen3BecTHhI. Korja Mbl HE 3Ha€M UCTUHHOTO (pa30BOT0 MPOCTPAHCTBA
CHCTEMBI, MOKHO HCMOJIb30BaTh MeTo TakeHca [151], mo3BossonMiA BOCCTaHO-

BUTb HEKOTOPbIE CBOICTBA aTTpakTopa (Hampumep, DD, U m ) N0 BpeMEHHOMY ps-

ny. OCHOBHas Ujies 3TOr0 METOJIa COCTOUT B MOCTPOCHHUH TICEB/I0-aTTPAKTOPA, TIe

B KayeCTBC KOMITOHEHT BEKTOpAa BBICTYIIACT cama 3aBHCsIIas rnepemeHHas x(7),
HO B3ATasi C HEKOTOPO BPEMEHHOMU 3aJICPKKON 7 :

s = (x(6), x(t + 1), x(t + 27)..., x(t + (m = 1)7). (2.10)

Tak kak KOMITOHEHTBI BEKTOPA, XapaKTEPU3YIOIIUE CUCTEMY, HE3aBHCHMBbI,

TO B KaueCTBE BPEMEHHOM 3aJ€p>KKH 7 BHIOMpAETCsl MepBOE 3HAUEHUE, MPU KOTO-
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pPOM aBTOKOPPEJSAIMOHHAS (PYHKIMS AOCTUTaeT MHUHMMyMa (Win oOpaiaercs B
HOJIb). [loCcKoJIBKY pa3MEpHOCTb BIIOXKEHMSI 71 HEU3BECTHA, TO B pE3yJIbTaTe IO-

CJICAOBATCIBHOI'O I[O6aBJI€HI/I$I KOMIIOHCHTBI IICCBAOBCKTOpa § IIPpH KaXKIAOM

m = 2,3... BBIYUCIAIOT KOPPEIALHOHHYI0 pa3mepHocTs .. Ilpum  yBennueHun
m, pa3MepHOCTh [, y/eT CXOMUTHCS K CBOCH MCTHHHOW BEIMYMHE, @ Ta pa3Mep-
HOCTb, Ha4yMHasg ¢ KOTOpoi D, mepecTaéT M3MEHATHCS, SBISETCS MUHHMaIbHON

Pa3MEPHOCTBIO BIIOKEHUSA, T.€. HAUMEHBLIEH 1IEJI0M Pa3MEPHOCTHIO POCTPAHCTBA,
COZIEPIKAILETO BECh aTTPAKTOP.

Kak mpaBmiio, cXoAMMOCTh HaONIIOAAaeTcs, KOrJa Pa3MEPHOCTb BIIOXKEHUS
BBIIIIE KOPPEISIUMOHHON pa3MEepHOCTH Ha TpH U OoJiee Lenbix uncna [67, ctp.185].
CxoauMocCTh 0OBACHSAETCS HAJIMUYMEM KOPPEISIHUI MEXIy TOUKaMHu BHYTpH (pakx-
Taja, KOTopas U COXPaHSAET CBOIO MCTUHHYIO Pa3MEpPHOCTh IMpPHU BIOKEHHH B pa3-
MEPHOCTh 00Jiee BBICOKOIO Mopsjka. TakuMm 00pa3oM, KOppeIsuOHHAs pa3Mep-
HocTh ['paccOeprepa-Ilpokayuna MOXKET SBIATHCS XOPOIIEH OIEHKOW ais (pak-
TaJbHOM Pa3MEPHOCTH.

C
100
1071
1072

1073

1074

1073 .

10041073 1072 107! 10° £

Puc. 2.2. KoppeasiiuOHHBIA MHTErPaJI: ATTPAKTOP X€HOHA, OllEHKA KOppeJis-

uMoHHOM pa3mepHoctH 1,21 mo anropurmy I'paccoeprepa-Ilpoxkauyuna

OTtMeTHM, 4TO JJI1 HAC OCOOCHHO BaXK€H CIIEAYIOMUNA (aKT — I IePUOoIuYe-
CKOTO pexuma, Ha (pa3oBoil aumarpamMmMe KOTOPOTO MBI BUAMM TPEACITbHBIN ITUKII,

3aBucuMocTh C (&) OT & JMHEIHA, HO COBEPIICHHO APYTYIO0 CUTYalHUIO MBI I10-
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JY4YUM B Cllydae HaJau4uus Oesnoro nryma. bemiblid myM MOXHO paccMaTpHBaTh Kak

CYIICPIIO3UITHUTIO OECKOHEYHOI'0 YHhcJIa KoJeOaTeIbHBIX MO, WU IIOTOMY OH MOXKCET

OBITH OIKCAH C TIOMOIIBI0 arTpakropa 1", ¢ oueHb GonbimM n. Ero Tpaekropus
IUIOTHO TOKPBIBAET JIF000e (ha30BOE MPOCTPAHCTBO pasMepHOCTH m < n. JleicT-
BUTENIBHO [93, cTp. 125], mpeanosokuM, YTO CTPAHHBIA aTTPAKTOP BIIOKEH B M-
MEpHOE MPOCTPAHCTBO, U B CUCTEMY BHOCHUTCA Oeblil yM. Toraga Kaxaas TOYKa
Ha aTTpakTope OYAET MpU ATOM OKPY>KEHA PAaBHOMEPHO 3aMOJHEHHBIM /-MEPHBIM

obiakoM Todek. Pagnyc 3toro obmaka omnpezaensercs aMIUIMTYJOM myMa &,. Ilpu
& >> &, 2TU o0Jlaka PacCMAaTPUBAIOTCS B ypaBHEHHM (2.9) KaK TOYKH, U HAKIIOH
rpadpuka 3aBucumoctu logC (&) or loge naer KoppesIMOHHBINA HOKa3aTelNb
arrpakropa. [Ipu & << &, 6omblIas 4acTh TOYEK NONAAET BHYTPh PABHOMEPHO 3a-

MOJIHEHHBIX d-MEPHBIX SYEEK M HAKJIOH COOTBETCTBEHHO OyjaeT paBeH m. Ilpu Ha-
JMYUU CIIy4alHOTO IIyMa KOpPPEISLUHUOHHAS Pa3MEPHOCTh 3aMETHO YBEJIMYHUBACTCA
C POCTOM pa3MepHOCTH BioxkeHus (puc. 2.3). Ho 11t koppensiunoHHOM pa3MepHO-
CTU JAETEPMUHUPOBAHHOW CHUCTEMbI BBIUYMCIICHHAS] KOPPEIALMOHHAS Pa3MEPHOCTh
NEpPEeCTaeT BO3PACTaTh, KaK TOJHKO KOPPEISIMOHHAS Pa3MEPHOCTh JAHHBIX OKa-

JKCTCA MCHBIIIC YEM PASMCPHOCTD BJIOKCHUA.

2 3 4

Puc. 2.3. Tpaduk ¢pynxuun aast 6eaoro myma logC (&) or loge. Moxkuo Bu-

A€Tb, UYTO KOPPECJIAINUOHHAA PASMEPHOCTD YBCJIUYNBACTCH ¢ POCTOM PAasMEPHOCTH

M npocTpaHcTBa BiaoxkeHus. Minocrpauus u3 kuuru (8, crp. 172].
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Takum o0pa3zoM, METOJ ONpPEACIICHUS KOPPENISIMOHHON Pa3MEpPHOCTH JlaH-
HbIX C MOMOILBIO BJIIOKEHUS HMX B MPOCTPAHCTBO MOAXOIALIEH Pa3MEPHOCTH, IO-
3BOJISICT OTJIMYATh JETEPMUHUPOBAHHBIN XaoC (IMHAMUYECKHUE HEPEryJISpPHOCTH,
onpeelisieMble BHYTPEHHUMH CBOMCTBAMHU aTTPAKTOpa) OT CiiyyaiHoro mryma. Ms3-
BECTHO YCIHEIIHOE MPUMEHEHHE dTOT0 MeToAa K 00pabOTKe HIMPOKOTO Kpyra pas-
JUYHBIX (DU3UIECKUX, METEOPOTOTHICCKUX, OMOJIOTUUECKUX W (HYU3UOIOTHUECKHIX
HaOmoaernit [125]. OcoOblii MHTEpeC s Ha3BAaHHBIX HAYYHBIX HANpaBICHUN
MOXKET MPEACTaBIATh 3ajadya O BBIJACJICHUU CTEIECHH JCTEPMUHUPOBAHHOCTU Ha-
onmoaeHui. Jlamee Mbl MPEACTaBUM PE3YJbTAaThl SMIUPUUYECKON OIIEHKU BIIUSIHUS
MYJIbTUIIMKATUBHOIO MIPUCYTCTBUS CIYyYAHOrO IIyMa Ha POCT KOPPEIALHOHHON
Pa3MEpHOCTH psifia, a Takxke OyneT MpeUIoKEH aIrOpUTM, MO3BOJISIIOUIUMN Bblje-
JUTh B CTPYKTYpE psAla I€TEPMUHUPOBAHHYIO U CIyYallHYI0 KOMIIOHEHTY. DTO Ja-
€T BO3MOXKHOCTh KJIaCCU(DHUIIMPOBATH Psibl HE MPOCTO HA JIETEPMUHUPOBAHHBIE U
Clly4aiiHble, HO MO3BOJISIET BBECTU MOHATUE «YACTUYHO JETEPMUHUPOBAHHOTO Psi-
na». OTMETUM, YTO aBTOPY HEU3BECTHBI APYTHME€ MCCIEAOBAHUS U METOAMKHU, pe-

HIaloIKe ATy 3a/1a4y.

IHocrosinnast Xepcra u R/S aHa/u3 BpeMeHHBIX pPsA/10B

OnnuM u3 HauboJiee MOMYJISIPHBIX METOJIOB HEJIMHEHHON TUHAMUKU SIBJISETCS
METOJI HOPMHPOBAHHOTO pa3Maxa (R/S-ananu3). B Tedenne Oosiee yeM MOITyBEKO-
BOTO mepuoja R/S-aHaliu3 MPUPOIHBIX, SdKOHOMUYECKUX, (DMHAHCOBBIX U Ap. Bpe-
MEHHBIX PSIIOB UCCIIEIOBATENN OCYIIECTBISIIOT Ha 0a3e OmyOJIMKOBAHHOTO B pabo-
te [127] anroput™Ma, Ha3BaHOTO B uecTh OputaHckoro yueHoro X.E. Xepcra.

Xepet — ruapodor, padborapmuii Haa HunbckuM mpoekToM U B TeueHun 40
JeT HaOMoAaBIIMi ypoBeHb pa3znuBa Huma. [lpencrosio pemuTs cleayonyo 3a-
navy: Kakod o0beM JIOJKHO UMETh BOJOXPaHWIMILE, YTOObI OHO HUKOIA HE Ie-
penonHsIoch U He nepeckixano? [Ipu moctpoennn Moaear 0OBIYHO HCTIOIB30BAIN
MPEANOJIOAKEHNUE, YTO HEKOHTPOJUpYEMash 4acTh MOCTyMNaroleld BOAbl (OCAIKH)

NPEICTaBIIAET CIy4YalHbII MPOIECC C HE3aBUCUMBIMU COOBITHSIMU (Hampumep, Oe-
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JBIA 1IYyM), YTO SIBISIETCS OOBIYHBIM MPEINOJIO0KEHUEM Ui OONBIION CUCTEMBI C
OOJIBILIMM YHCIIOM CTEIIEHEH CBOOOIBI.

[TpoBepsist 3TO TUMOTE3Y, XEePCT MPEIIOKIIT HOBYIO CTATUCTUYECKYIO Xapak-
TEPUCTUKY, SKCIOHEHTY Xepcta. OKazajaoch, 3TO XapaKTEpUCTUKA HIMPOKO IMPH-
MEHMMa K aHaJu3y BPEMEHHBIX psAJO0B (B TOM YMCIE Ul aHAIM3a pSAoB LEeH (u-
HAHCOBBIX MHCTPYMEHTOB), TaK KaK MCKJIIOUMTEIBHO YCTOWYHMBA M TO3BOJSET OT-
JUYaTh CIydyallHbIe Psi/ibl C HE3aBUCUMBIMU NPUPAILIECHUSIMU OT HECITy4alHbIX psi-
JIOB.

C momompio aaroputma R/S-aHanu3a MOXKHO BBISIBUTH CIICAYIOLIUE CBOMCT-
BaMU BPEMEHHOIO psJia: 3HaueHUe Iokazarenst Xepcra H U COOTBETCTBYIOIUMN
eMy «IBET IIyMa»; OIEHKAa Mephl YCTOMYMBOCTH BPEMEHHOTO psna (HaIMuue
TPEHI0YCTOMYMBOCTH C EPCUCTEHTHOCTHIO, XAOTUYHOCTHIO U aHTUIIEPCUCTEHTHO-
CThbI0); HAJIMYME JOJTOBPEMEHHOW MaMSATH U OLEHKA €€ INTyOHUHbI; HaJUYHe LUK-
70B. 3HaueHue H U «1BET IyMay SBJISIOTCS BaXXHBIMU (PpaKkTaIbHBIMU XapaKTepH-
CTHUKaMHU BPEMEHHOTO psJia.

[IpuBenem anropuTM BBIYUCIIEHUS IOCTOSHHOW Xepera [96].

[TycTh nmeeTcs psin HaOMIOACHUI

E={e}, i=12,..,N,

rae N — o011iee Yuciio HaOJTIOIEHU.

Bribepem (QuKcUpOBaHHBI BPEMEHHONW MPOMEXYTOK 1 =7 W OpraHuszyem
nukia o k=1 no N-n. Ilpu k=1 BeiOUpaem miepBbIe # HAOMIOJAEHUU €; €; ,...,e, U
BBIUNCIISIEM CPENHION M),. BpeMEeHHOU Pl HAKOIUIEHHBIX OTKJIOHEHUH OIPENeIs-

CTCA KaK

lezi(ei_Mln)am<n' (2.11)

i=1
Janee, mpu k=2 BbIOUMpaeM cepuro HAOIIOJICHUH e, €; ,...,e,+;. Kak U BbIlIe,

BbIUUCIISIEM cpeniHee M, u X5,

m+1

X,, =2 (e - M,,). (2.12)
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[ToBTOpSsISA mpoliecC BBIYUCICHUM Il BCEro nukia mno k=1 po N-n, moiyyum
N-n 3Ha4YE€HUI KyMYJISITUBHBIX OTKJIOHEHUN Xy, (K=1,...,N-n).

CreyromuyM 1aroM BBIYMCIISIEM pa3Max IMOCIEAOBATEIbHOCTU Psifa HAKOII-

JICHHBIX OTKJIOHEHHUM {ka} KaK:
R, =max(X,,)—-min(X, ). (2.13)
JIJ11 BO3MOXHOCTH CPaBHEHHS PA3IUYHBIX THIOB DPSAIOB XepCT MpeaIosKHII
pa3zennTh 3TOT pa3Max Ha CTaHJAPTHOE OTKIOHEHHE HCXOIHBIX HAOIIOICHHIA.

[Tycth S- BBHIOOPOYHOE CTAaHAAPTHOE OTKJIOHCHHE psija {el.}, i=12,.,N. Torma

R
HOpManu3ys pasMax R IyTeM JeneHus Ha S , MOTydaeM BEIWYHHY " G - oe3-

pa3MEpHYIO BapHallMIO psiia, KOTOpas OyAeT pacTH C YBEIMYCHHUEM BPEMEHHOTO
npoMexyTka 1 =n.

XCpCT BBCJI CJICAYOIICC COOTHOIICHUC!

% = (an)", (2.14)

rac a — HEKOTOopasd KOHCTAHTA, 7 - YUCJI0 Ha6HIOH€HHﬁ; H - nokazarensb XCpCTa.

[IponorapudmupoBas nociaenHee paBeHCTBO, MOIYYUM:

n(B/¢)= Hinn+Ina. (2.15)

OtknaneiBast mo ocu X Inn,a mo ocu y In(R/.S)monmyyaem Touku mo KoTo-

PBIM, HCIIOJIB3YS METOJ HAaWUMEHBIITUX KBaAPAaTOB, CTPOUM JIMHEHHYIO PErpeCcCHIo.
HakJ10H 1oJTy4eHHOM JTUHUU PErPECCUH U JIaCT 3HAUYCHUE ITOCTOSIHHOM XepcTa.

Ha momy4yeHHOM pHCYHKE 9acTO MOXHO HaOII0aTh, 4To /1 oTimuyaeTcs s
HEPBLIX U MOCIEIYIOIINX HECKOIBKMX 3HaYeHU 7. 3Hadenue Inn, mpu KoTopom
MIPOUCXOJIUT «IeperoM» rpaduka, TO €CTh IMEepPeXoJ Ha NPSIMYK C HAKJIOHOM
H =0.5 u ectb BenmmunHa, XapaKTepU3yIOIas JOJTOBPEMEHHYIO «IIaMSATh» PsJa,
a 7- 3TO BPEMs 3a KOTOPOE IOJHOCTBIO TepseTcs HHGOpMaIUs 0 KOHKPETHOM Ha-
OJIFOIEHUH.

ITocTosiHHast XepcTa MOKET MPUHUMATD CIICTYIONINE 3HAUCHHS, OTPAKAIOIITNE

CTCIICHD IICPCUCTCHTHOCTH psALa:
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» M =0.5 o3HauaeT, YTO BPEMEHHOM PsJ] COCTOUT U3 MOCIIEI0BATEILHOCTH
CIIy4alHBIX HE3aBHUCHUMBIX (HEKOPPEIUPOBAHHBIX) COOBITHIM. DTO TaK Ha3bIBAEMbIN
«OenbIil ymM» ¢ MaKCUMAJIbHOM XaOTHUYHOCTHIO MU HAUMEHBIIIEH MPOTrHO3UPYEMO-
cThi0. Mepa Koppensiuu, BeipaxkaeMas Gpopmyioi

C =207 _1 (2.16)
paBHa 0, TO €CTh HAcCTOsIIIEE HE BIUSAET Ha Oyaylee.

» Ecmm 0 < H <0.5 370 CBHICTENHCTBO aHTUIIEPCUCTEHTHOCTH psla, Ta-
KOM BPEMEHHOU psiJ| SIBISETCS «PO30BBIM IIyMOM». TO €cTh, eclii Takou psJi BO3-
pacrtan B mpeAblIylIui epuoj, TO BEpOsiTHEE BCETO, OH OyAeT yObIBaTh B IMOCIe-
IOyoIuii mepuoj, 1 Haodbopot. Uem Ommke H k Hymro, Tem Ommke koncranta C K
-0.5, K oTpHUIIATETBHON KOPPEISALIHHU.

* Cnyuait 0.5 < H <1 cooTBeTcTByeT «4YepHOMY IIyMy», 3TO Psi, UMEIO-
U TOJITOCPOYHYIO MaMATh. OTMETHUM, YTO TaKUE PAJIbI €lIe HA3bIBAIOT APOOHBI-
MU OPOYHOBCKHUMHM JBUKEHUSIMU (MM HECUMMETPUYHBIM CIIy4alHBIM OJTy>KJ1aHU-
em). [Ipu 3HaueHusAX nmocTossHHOUW XepcTa, 3aMeTHO npeBocxoasmux 0,5, paccmar-
pUBaeMbIi BPEMEHHOW psii SIBISIETCS MEPCUCTEHTHBIM WM TPEHI0YCTONYHMBBIM,
T.€. €CJIM PsJ BO3pacTaeT Wik yObIBaeT Ha MPOTSHKEHUU HEKOTOPOTO IMepuoja, To
BECbMa BEPOSITHO, YTO OH COXPAHUT ATy TEHJCHIIUIO KAKOE-TO BpeMs B OyIyIleM.
TpeHa0yCcTONYMBOCTh MOBEJCHUS YCUIUBACTCS MpU NpUOIMmKeHun H K equHule,
r€ psiJi CTAHOBUTCSI BCE MEHEE 3alIyMJICHHBIM U MMEET OOJIbIlIE€ MOCIIEI0BATEIIb-
HBIX HaOJrOeHUH onHOTO 3Haka. [lpu H >1 umeeM cuTyanuio CTallMOHAPHOCTH
Y HaJU4us TpEHa.

[IpumenuTeNbHO K (PMHAHCOBBIM JAHHBIM MOKHO MCIIOJIB30BaTh CJIEAYIOINIYIO
coJiepKaTelIbHyl0 U KaueCTBEHHYIO TPaKTOBKY: IMokazaresib Xepcta H u3mepser
BIMsIHUE MH(OpPMaIMKM HAa BPEMEHHOHW psii JaHHBIX. 3HaueHue H=0.5 moapasyme-
BaeT ciydyaiHoe OJIy)KIaHHWe, YTO SIBJISICTCS MOATBEPXKICHUEM TMIOTE3bl d(PPek-
TUBHOTO pbhIHKA. B 3TOM cilyyae cOOBITHSI HEKOPEJUIUPOBAHHBI, BCE HOBOCTH YK€
BIIUTAHBI M OOECIICHEHBI PBIHKOM. 3HadeHue H>(0.5 mompazymeBaer, 4TO cCero-
JTHSITHUE COOBITHS OyJeT MMETh 3HAYeHWE 3aBTpa U MOJdyuyeHHas uHpopmanus

IIPOJIOJKAET YYHUTBIBATHCS PBIHKOM HEKOTOpoe BpeMs cmycTs. M 310 He mpocTo
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MOCJICIOBATEIbHAS KOPPENAIHS, 3T0 QYHKIUS JOJITOBPEMEHHON MaMSTH, KOTOpas
o0ycioBnMBaeT UHPOPMALIMOHHOE BIMSHUE B TEUEHHE OOJIBIIUX MEPUOAOB Bpe-
Menu. Ecnmu xxe H<0.5, TO Mbl UMEET JEJI0 C AHTUIIEPCUCTEHTHBIM psAIOM. Takoii
pSI BOJIATUJIEH, T.€. 00Jiee U3MEHYHB, YeM PsiJl CirydailHblid. OH COCTOUT U3 YaCThIX
peBepcoB «cnag-noabem». Cpean pUHAHCOBBIX JAHHBIX ObLIO HAWAEHO Majo Mo-
TOOHBIX PSIOB.

[IpoBeputh OOOCHOBAHHOCTH pE3yJbTaTa MOXXHO, BBIYMCIHMB TOCTOSHHYIO
Xepcra y XaOTU3UPOBAHHOTO BPEMEHHOTO PAla, TO €CTh PAa, B KOTOPOM paspy-
II€HAa BPEMEHHAas MOCJIeI0BaTEIbHOCTh HAOMI0IeHU (HOMepa HaOII0IeHU nepe-
MeEIIaHbl C MOMOIIBIO TATYMKA CIyHYalHBIX yncen). Eciiu y XaoTu3upoBaHHOTO ps-
Ja mocTosiHHas XepcTa ctaHeT Onu3ka K 0.5, 3HaYUT, UCXOAHBIN PsII UMEN «J10J1-
FOBPEMEHHYIO MaMSATh», KOTOpas OKa3ajaach pa3pyLICHHOW B pe3ysbTare IepemMe-
muBaHus. Ecinu ke koHcTaHTa XepcTa HE U3MEHSIETCS IOCie CIIyYalHOro Iepe-
MEIIMBAaHUS PSAJA, TO €€ BEJIMUYMHY ONpPEAENSeT PSAl C HE3aBUCUMBIMH MpUpaIle-
HUSIMU U TOJICTBIMM XBOCTAMM» B PACIIPEICIICHUN BEPOATHOCTEN IOSBJIEHUS pas3-
JIMYHBIX 110 BEJIMYMHE 3HAYEHUM Pa.

MeTon HOpMUPOBAHHOTO pa3Maxa MOXET HE TOJIBKO KIacCH(pHUIIUPOBATH Psi-
JIbl HA YCTOMYMBOCTb, HO U JJA€T BO3MOXKHOCTH OOHAPYKUBAaTh HENEPHUOIUYECKUE

LUKJIBL. DTO MPOSBISETCS B BUIE H3JIOMa KPUBOH 3aBHCHMOCTHU In(R/S) B

¢Gyukuu Inn, noctpoenHol mo pesdynbraram HaOiromeHuid. lanubii dakr [40]
JieraeT 0COOCHHO MPHUBJIEKATEIBHBIM 3TOT METOJ ISl OIEHKH IHUKINYHOCTH Xao-
TUYECKUX BPEMEHHBIX PAJIOB, Korja npeoOpazoBanue Dypbe, OLICHUBAIOIIEE Tie-
PUOJANYECKUE LIUKJIIbI, HE CHOCOOHO BBISIBUTH HENIEPUOUUECKUE BPEMEHHbBIE PSJIbI.

Kak otrmedeno B [67], mas modydeHHs] TOCTaTOYHO TOYHBIX OIEHOK (pak-
TaJbHBIX XapaKTEPUCTUK BPEMEHHOIO psiJia ¢ MIOMOIIBIO aJropuT™Ma HOPMUPOBAH-
HOTO pa3Maxa XepcTa, TpeOyIOTCS PsJIbl IJTMHOK HECKOJIBKO THICSY MJIH JIaXKe I10-
psAllKa JIecaTKa ThICSY HAOMI0ACHUN. DTO 3aMeUaHne TTOKa3bIBaeT OTPAHUUYCHHOCTD
MPUMEHEHHUS MoKa3arens Xepera st GUHAHCOBBIX PAJIOB, TaK KaK CTOJIb OOJIbIIIOE
YUCJI0 HAOJIOACHUN CIUIIKOM BEIUMKO I10 CPABHEHHUIO C MPOJIOJDKHTEIHBHOCTHIO

TOPTYEMBIX TPEHJIOB.
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XepeT mpeuIoKuI SMIUPUUIECKYI0 (popMyTy (Tak Ha3bIBAEMbBIN «IMITMpPUYE-
CKuil 3aK0H XepcTay) Ui OlleHKH Beanuunsl H 1o 3Hauenuio R/ .S, koTopas mo-
3BOJIACT O6XOI[I/ITBC$1 JIMIIIb HECKOJIBKUMU NCCATKAMU H&6J’IIOI[€HPII>1:

_ (o log(R(r)/S(r))
H=H(r)=
log(z/2) ’ (2.17)

rAe 7 - KOJIMYECTBO HAOIIOACHUM.

Heobxoaumo yuutsiBaTh (67), 4TO 3TOT SMIUPUUYECKUN 3aKOH UMEET TEHCH-
U0 npeyBeanuuBaTh H, koraa oHo 6ombiie 0,7 u Ha000pPOT, MPEyMEHbINIATh, €C-
m H <0,4, ogHaKo JUII KOPOTKHUX PSIOB, MOKET OBITh MCIOJIH30BaH KaK pa3yM-
HOE MPUOIKEHHE.

Hpyrum criocoOoM orpeeneHrss NePCUCTEHTHOCTU psiia, SIBISETCS UHJIEKC
Bapuanuu, npeapioxenusii M.M. Jly6osukoBeimM 1 H.B. Crapuenko [26]. Unaekc
Bapualyy, aHAJIOIMYEH IOKa3aTello XepcTa, HO IMO3BOJSET MCIOJb30BaTh J1aH-
HbIX Ha JIBa TOpSIKA MEHbBIIE, YeM MPHU pacuere CcaMmoro IokaszaTesist Xepcera.

I[J'IH ImoacCucTa 9TOM BEJIUYHUHBI pacCMaTpuBacTCA PpPAaBHOMCPHOC p336I/I€-

Hue oTpeska @, ={a =1, <...<t, <...<t, = b} u cocrapnsercs BenuuuHa:

V,(5)= ZA (5). 2.18)

b—a

n

rae O = - JuinHa ara pasouenus, A4,(J5)- ammmmryna (pa3sHOCTb MEXKIY

MaKCHMAJIbHBIM ¥ MAHHMAIILHBIM 3HaYeHHeM) Ha (t;, t;]. Ecmn V,(0) ~ 6™ npu

0 —>0 (n— ), 10 V 1 OyIET ABIATHCA HWHAECKCOM BapHAIWH.

TpakToBKa 3HAYEHUS HHJACKCA aHAJOTUYHA WHTEPIpETAllMU TOKa3aTess
Xepcra, pu 3toM  H=0,5 cootBerctByeT v=0,5, H>0,5 coorBeTcTByeT v<0,5, a
TpakToBKa H<0,5 paBHO3HayHa v>0,5.

Pa3Butue R/S-ananu3 nonyuui B Tpyaax B.A. [lepenenuust u E.B. ITonosoii
[64-65]. B uacTHOCTH, OHM TPEUIOKWIN AITOPUTM IOCIENI0BATEILHOTO R/S-
aHayM3a JJ19 OLEHKH TJIyOHHBI MaMATH O Hayajie BPEeMEHHOT0 psijia, A€ sl OlEeH-

KM TIOKa3aTens Xepcera Kak pa3 UCHOJIb3YEeTCs «IMIIMPUIECKAN 3aK0H XepceTa». Ha
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OCHOBaHUM (GopMyJibl (2.17) cTpouTcs B IEKapTOBBIX JOrapu(pMHUUECKUX KOOPIU-
HaTax JIB€ TPACKTOPUH : IepBasi, Ha3biBaeMasi H-Tpaekropueid, COCTOUT U3 TOYEK C

xoopaumatamu (x_,y. ), tne x, =logz, r=34,..,n, a y_ BeUHCIAETCS CO-
rmacko (2.17): y. = H(r). Bropas, HaseiBaeMas R/S-TpaekTopuei, COCTOHT H3

TOYEK C KOOPAMHATAMH (x,,yf), rae x, =logz,a y° =log(R(z)/S(r)).

Ecnau paccmarpuBaembiii BpeMEHHOU psifi 00J1aiaeT JOJTOBPEMEHHOM mamsi-
ThIO, TO ero R/S-Tpaekropusi (HakT MCUEpIIaHUsd MaMsITH O Havalle psjaa JEMOHCT-
PUPYET TaKk Ha3bIBAEMBIM CPBIBOM C TPEHJA WIH, B APYTOl TEPMUHOJIIOTUN, CMEHOM
HaIlpaBJICHUs] TPEHJIa, BJOJIb KOTOPOTO CIIEIYET OINpEe/EeICHHOE KOJIMYECTBO Ha-
YaJbHBIX TOYEK R/S-Tpackropun [64-65]. Beimeyka3zaHHbI TEPMUH «CMEHA TPEH-
Jla» TOAPa3yMEBAET, UTO TOYKU R/S-TpaekTopuu, ciaeayromme mociae TOUYKd CMEHBI
TPEHJa, YK€ «HE BO3BpalllalOTCs» K NepBOHayaidbHOMY TpeHay. Ha ocHoBanuu
KOMITBIOTEPHBIX JKCIIEPUMEHTOB JJIsi BPEMEHHBIX pANIOB B paborax ObLI0 cdhop-
MYJIMPOBAHO CIEAYIOIIEE ONMPEACIICHUE TPEHI0YCTOMUUBOr0 HaYaJbHOIO OTpPE3Ka
BPEMEHHOI0 psifia, 3aKaHYMBAIOIIETOCS TOYKOW UCUEpIIaHKsl 3TOTr0 TpeHAa:

1. OnpeneneHHoe KOIUYECTBO [>2 TOYEK, OTHOCAIIUXCA K Hadamy R/S-
TPAeKTOPHUH, CIAEAYIOT BIOJIb JUHEHHOTO TPEH/IA.

2. Tlocne Touku / R/S-TpaekTopus MEHSET TPEH], MPUYEM, MOCIEAYIOIIHE

TOYKH 3TOM TPAEKTOPUU «HE BO3BPAIIAIOTCS» K IEPBOHAYATBHOMY TPEHY.

3. BpeMeHHOMU psAx OpIAHHAT < yr> ToueK H-Tpaekropuu npu nepexozie or y,
K ), NOJIy4aeT OTPHULATENIbHOE MpHUpAIleHue; Ipu 3ToM Touka / H-tpaextopun
HAaXOQUTCA B 30HC YEPHOrO Imyma, T.6. 3HA4YCHHME IIOKaszarens Xepcra
y,=H()>0,5.

ITpu noctpoennn R/S-TpaekTopuu U H-TpaekTOpUU HEOOXOAUMO YUHUTHIBATh,

4yTO R/S-aHanu3 B CUIIY aITOPUTMUUYECKON OCOOCHHOCTH HE BBIYUCIISIET KOOPIUHA-

Thl (X,,V,), COOTBETCTBYIOLIUE ABYM IEPBHIM YPOBHSIM HCCIIENLYEMOIO BPEMEHHO-

ro psiga, T.e. st 7 =1 u 7 =2. [loaToMy ¥ nipeaiaraeTcsi HyMepoBaTh TOUKHU yKa-

3aHHBIX TPAEKTOPUH, HAUMHAS C HOMepa 3.
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Kak mpaBuio, Touka cMeHbI TpeHaa R/S-TpaeKTOpPUH MOSABISAETCS C Jarom, B
CUJIy Y€TO HOMEp TOYKH CMEHBI TPEHJA 3TOM TPACKTOPUH SIBIISIETCS BEPXHEU OLICH-
KOM TJIyOMHBI TAaMATH O HavaJle pacCMaTpUBaeMOro BPEMEHHOTO psiia.

[Tomryuaemasi B pe3ynbTare NpoBEACHHOTO R/S-aHanu3a uHGopMaus O JruHa-
MHUKE TOYEK CMEHBI TpeHJa R/S-TpaeKTOpUHU yCTaHABIMBAET (PAKT HUKINYECKOU
OPUPOABl SBOJIOLMOHUPOBAHUS  PACCMAaTPUBAEMBIX BPEMEHHBIX PSAJOB U JIa€T
TOYHOE 3HaYEHUE I'PAaHHUILl IUKIIOB B COCTABE BPEMEHHOTI'O psija.

PaccMoTpeHHBIN BbIlIE MTOKa3aTellb Xepcra, Kak OyJeT MOKa3aHO B TPEThbe
IJIaBe, SIBJIAECTCS OJHUM M3 BaXXHEHIIMX IMapaMeTPOB MHOIOMapaMeTPUYECKON MO-
JI€H, IOCTPOEHHON MCXO/sl U3 THIOTE3bl KOTEPEHTHBIX PHIHKOB. B maHHON Moze-
71 OyZeT HpelyIoKEHO CBs3aTh SKCIOHEHTY Xepcra H ¢ moka3arenem MoBeIeHUs

TOJIIIBI K.
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2.2. IMNUpUYECKas OLEHKA BeJHYUHbI MYJIbTUIJIMKATUBHOM CIIy4YalHOM

KOMIIOHEHTBI BPEMCHHOI'O psijia

Uem HUKE KOPPEIALMOHHAS Pa3MEpPHOCTh Psifia, TEM MEHbBIIEE YHCIIO mapa-
METPOB 33JCHCTBOBAHO B OMMCAHWU CUCTEMBI. [Ipy M3yyeHHH BPEMEHHBIX PSJIOB
OyaeM pasznuyaTh T€ KOMIOHEHTHI PSAJIOB, KOTOPbIE 00pa3yrT CTpaHHBIE aTTPAK-
TOpbl B HEKOTOPOM (Pa30BOM IPOCTPAHCTBE BIIOKEHHSI KOHEUHOH pa3MEpHOCTH.
DTa KOMIIOHEHTa MMEET KOHEUHYIO KOPPETISLUHUOHHYIO pa3MEPHOCTh, U OyAeM ee
Ha3bIBaTh KOMIIOHEHTOW JIETEPMUHUPOBAHHOIO Xaoca. J(pyryro KOMIOHEHTY pAJa,
KOTOpas SIBJISIETCA, IO CYyTH, CIIy4allHBIM HEIpeACKa3yeMbIM IIIyMOM U UMeeT Oec-
KOHEYHYIO KOPPEJSIIIMOHHYIO Pa3MEpPHOCTh, Oy/leM Ha3blBaTh CIy4YaHON KOMIIO-
HEHTOM WM CIly4alHbIM XaocoM. [Ipu pocte pa3zMepHOCTH BIIOKEHUS U HAJUYWU
CIy4ailHOM KOMITOHEHTBHI CIEAYET 0KUIATh POCT KOPPEIALIMOHHON pa3MEpPHOCTH.

OcHOBHas TumnoTe3a, MoJyIeXkKallas MpoBEpKe, COCTOUT B TOM, YTO (pUHAHCO-
BbIE BPEMEHHBIE PAMbI 00J1a7al0T KaK JETePMUHUPOBAHHON KOMIIOHEHTOM, TaK U
ciyyaiiHOM KoMnoHeHToH. Kak Obl10 onmucaHo BbILIE, C YBEJIIMYEHUEM PA3MEPHO-
¢t m (Ha30BOr0 MPOCTPAHCTBA, KOPPEISALUOHHAS Pa3MEPHOCTh MOJHOCTHIO CITY-
YallHOTO TaKXXe pslla PacTeT ¢ NOpAAKOM pocta m. OKa3alock, YTO XOTS KOppe-
JSITMOHHAS pa3MEPHOCTD PAJIOB COAEPIKAIUX CIYYaHYI0 KOMIIOHEHTY O€CKOHEeU-
Has, HO CTEMEHb POCTA KOPPEISLMOHHOTO MHTErpajia 3aMeJIJIsIeTCsl C BO3pACTaHU-
€M JI0JIU IETEPMUHUPOBAHHON KOMIIOHEHTHI B psijfe. s aMIupruyecKoil mpoBEpKU
TUTIOTE3bI OBUTH HM3YyYEHBl PSbl M3BECTHBIX JIETEPMUHUPOBAHHBIX aTTPAKTOPOB
(cM. BeIpakeHus 2.19-2.26). MoaenbHble JaHHBIE 3HAYEHUM OTCUETOB OBLIN CO3-
JaHbl Tpy omotnu nporpammel Fractan 4.4 (http://impb.psn.ru/~sychyov/).

I'enepaTop Ban nep Iloas (1D) [a=1,b=10,3]
dx/dt=y

, (2.19)
dy/dt=a(l-bx")y—x

YpaBuenue Mekku-I'nacca[a=0.1,b=0.2,c=10, 1 =30]

Xpp)] =X + bxk;T —axy, (2.20)
1 + xk_z.
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I'enepaTop Ban aep Iloas 2D) [a=1,b=0.3,B=1, p=L1.5]

dx/dt=y

dy/dt=a(l-bx*)y—x+z (2.21)

dz / dt = B sin( pt)

OTtobpaxkenue Xenona [a=1.4,b=0.3]

{xkﬂ =1-ax; +by, (2.22)

Vi = Xk
Otoopa:xkenue Ukennl [a=0.4,b=6,c=0.9]

{xkﬂ =1+ c(x; cos(a, -y, sin(a,))
Yin = €(x; sin(a, ) + y, cos(a, ) (2.23)
a, =a-b/(1+x, +y,)

Cucrema Jlopenna [c=10,b=8/3, r = 2§]

dx/dt =—ox+ oy
dy/dt=—xz+rx—y (2.24)
dz/dt = xy — bz

Cucrema Pecciiepa [a=0.2,b=0.2,c=15]

dx/dt=-y—z
dy/dt = x + ay (2.25)
dz/dt =b+xz—cz

®yukuus Beitepmrpacca-MangeasOpora [D=1.5,b=1.5]

© (1-cosb"t
ReW ()= > —( D )

n=—00
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© (1—cosb"t

n=—00

(2.26)

I'ayccoB mym - ciyyaiiHasi BeJIMUYMHA C HOPMAJIbHBIM paclpe/ieieHueM, Hy-
JIEBBIM CPETHUM U CTAHAAPTHBIM OTKJIOHEHUEM G.

JUIs KaXI0ro W3 MEPEeYUCIICHHBIX JETEPMUHUPOBAHHBIX PSAAOB Dy, (31eMeH-
ThI KOTOPBIX  0003Ha4YUM d;, i=1..N) ObLIM CO3/1aHBI CICAYIOIIUE PSJIBI, COACPIKA-
1I1e B pa3HOM MPOMOPLUHUH CIYYaHYI0 Xa0TUYECKYIO KOMIIOHEHTY:

- TOJIHOCTBIO XaOTU3MPOBAHHBIN Psif (MOJIYYEHHBIN MyTEM CIYy4YallHOTO Iie-
peMenIMBaHus U3HA4YaIbHOTO psifa). O003HAUMM €ro Kak S psiji, ¢ JIEMEHTaMH i,
i=1..N;

D°S”? psiapt - pansl umetomme a% (0=0;0.1;...1) IeTepMHHHPOBAHHOTO
xaoca U f% (£=0;0.1;...1) cnydaitHoro. DJIEeMEHTHI PSIAOB ObUIM TMOJTYUYEHBI MO
cnenytomeit hopmyre:

z, =d" *s',i=1.N, a+f1. (2.27)
Ha3oem pszbl Buaa (2.27) 4aCTUHYHO AeTEPMUHUPOBAHHBIMHU PAJTAMMU.

Jlis Bcex psiioB Oblia HaiiieHa MOoCieA0BaTEIbHOCTh KOPPEIAILMOHHBIX pa3-
MEPHOCTEW COOTBETCTBYIOIIMX Pa3MEPHOCTAM BIOKEeHHMM. J[JI1 Kaxkaoro psaa mo
TUM KOPPEJSILIMOHHBIM Pa3MEPHOCTSAM IOCTPOEHA JIMHEWHas perpeccus. Uepes
K03 (PUIIMEHTHI HAKJIOHA MOJIYYEHHBIX perpeccuii Obljia MOCTPOCHA KBaJApaTuyHas
perpeccus, rae B KaueCTBE HE3aBUCUMOM MepeMEeHHON X B3STO 3HaueHue Kodhdu-
LMEHTA HAKJIOHA IPSIMOM PErpecCHH MOCIEA0BATEIBHOCTH KOPPEISLUOHHBIX pa3-
MEpHOCTEH, B KaYECTBE 3aBUCUMOM mepeMeHHou Y nons (% ciayuyaitHOTO Xaoca.

[TosydeHo cieayroniee KBaJIpaTuyHOE YPABHEHUE:
Y =-1.13X" +1.98X (2.28)

OneHka kadecTBa MOCTPOCHHOW PErpeccuu Mokaszalia, 4To Ko3((PUIIMEHTHI

perpeccuu 3Ha4YMMbl M cama perpeccusi aJiekBaTHa dMIUPUYECKUM JaHHBIM (CM.

puc. 2.4-2.6).
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Model is: Y=a"x"x+b™x (dimens modelnig)

Dep. War. . Y

Level of confidence: 95.0% [ alpha=0.050)

Estimate | Standard | twalue | p-level | Lo Conf | Up. Conf
|| errar df = 5b Lirmnit Lirmnit
a | 1135100 0.513257) -2.221139) 0.029661) -2.15550) -0.114699
b| 1.98663 074503 723728 0.000000 1.44099 2532396

Puc. 2.4. Ouenka k03 (pUIHEHTOB YPABHEHHUSA PerpeccMy HA 3HAYUMOCTh

MWadel is; ¥=a"x"x+b™x (dimens modelnie)
Dep. War @ Y
1 2 3 4 5

Effect ourm of Sgares OF Mean Squares | F-wvalue | p-value
Fegression 273776800 200000 13.68875 3439653 0.ao
Fesidual 3.42250 86.00000 0.073330
Total 30.80000 83.00000
Corrected Total 8.80000° &7 00000
Fegression vs. Corrected Total 27.377500 2.00000 13.6887/5| 135.3319 0.00

Puc. 2.5. Onenka kayecTBa ypaBHEHHS perpeccuu

Model: y=a™="2+b™x
y=(-1, 1351152 +(1,98669) "%

1.1
1.0 ¢
09r
08t
07t

06 -

04}
03}
0.2}
0.1}

00t

-0,1
-0,1

Puc. 2.6. 1. ¢p. BM, 2. or. Ukenwl, 3. c. Jlopenua, 4. c. Peccaepa, S.r. B.JLLIL. 1, 6. 1.
B.J.IL. 2, 7. otr. XeHoHa, 8. p.y. ML.I'. Ilo ocu X - k03¢ puuueHThl HAKJIOHA JIMHEH-

HbIX perpeccuii. [To ocu Y - 10451 % cay4aiinoro xaoca.
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Oka3bIBaeTcs, 4TO MPOCMATPUBAETCS YETKasl TEHACHIUS K YBEJIMYECHUIO Ha-
KJIOHA B PErpeccrr KOPPENSIIIMOHHBIX Pa3MEPHOCTEN MPU BO3PACTAHUU CITyHaHOU

Xa0TUYECKOM KOMIIOHEHTHI B psily HabmoaeHuu (puc. 2.6).

Pacuyer 0CHOBHBIX (ppaKTaTbHBIX XapaAKTePUCTHK (PUHAHCOBLIX PAA0OB

BbuIM mosty4eHsl MOCAEA0BATEIbHOCTH KOPPEISIIUOHHBIX Pa3MEPHOCTEN ISl
IEMHBIX HWHICKCOB KypcoB BamoT P/$ (pyOnw/amepukanckuii mommap, 3a 2000-
2003rr.), P/E (pybas/eBpo, 3a 2000-2003rr) 1 ko3 PUIIMEeHTh HAKJIOHA KOPpeis-
oHHbIX pazmepHocteit k$ u kE mis P/$ u P/E cootBercrBenHo. IloacraBus ko-
3 PUIMEHTHl HAKIOHA KOPPESIUOHHBIX pa3mepHocteit k$ u kKE B ypaBHeHHe
[2.28], momyunm, 4TO 3HadeHue [% ciydailHOro xaoca B psany pyOis/mosiap
=52,01%, B psany py6sb/eBpo =33,09%. Takum 00pa3zomM MOXHO ObUIO clienaTh
BBIBOJI O OOJIBbIIEH MEPCIEKTUBHOCTU paboThl Tpeiiaepa Ha poiHke P/E B cpaBHe-
HWH C peIHKOM P/$.

AHaJIOTUYHOE UCCEAOBaHUS ObLJIO MPOBEACHO JJII OOBIKHOBEHHBIX aKIIUM
POCCUICKUX AMUTEHTOB. KOHKPETHO paccMaTpyBaIMCh LIETIHbIE MHIEKCHI LIEH 3a-
KPBITHS OCHOBHBIX «T0JIyObIX (huIlIek» 3MUTEHTOB 3a nepuoj 1997-2003rr. I1o pe-
3yJbTaTaM pacyeTa MOJydeH CIEAYIOMmuN pe3yapTaT (cM. Tadm. 2.1):

Tabnuma 2.1

BbrunciieHne nNpoueHTa CJay4aiHoOro Xaoca akuum

IMHUTEHT % cay4. xaoca IMHUTEHT % cay4. xaoca
PAO EDBC 64,2 Pocrenexom 43,3
[Maznpom 65,4 CoOepbank 374
HopHukenn 57,1 CyrpyrtHedreras 56,0
Jlyxoiin 77,1 TarHedTn 28,3
FOkoc 69,6

[Tomy4yeHHBIN pe3yabTaT MOKA3bIBAET, UTO B LIEJIOM, IOBEICHUE LIEH AKIUN 3a
nepuon 1997-2003 rr. Ha poccuiickoM (POHIOBOM PBIHKE XapaKTepU30BaJIOCh He-
BBICOKOW J10J1€Ml MYJIbTUILIMKATUBHOTO AETEPMUHHUPOBAHHOTO Xa0Ca, YTO TOBOPHU-

JO O CJIOKHOCTH 06Hapy}KCHI/I$I HOJITOCPOYHBIX SaKOHOMepHOCTGﬁ B 3HAUYCHUAX
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neH. OO0 3TOM K€ CBUAETENHCTBYET pe3ysbTar ucciaenaoBanus uHaekca PTC (uH-
JIEKC MOKA3bIBAET JABM)KEHUE PhIHKA aKIUi B CPEIHEM), Y KOTOpOro [% ciydaiiHo-
ro xaoca coctaBuil 60,36%. Cnenyer OTMETUTh, UTO BBISIBJICHA IpyINa aKIHM
(Poctenexom, Coepbank, TarnedTs, CyprytHedreras, MK Hopunbckuii HUKENb)
C JIOCTaTOYHO HEBBICOKOM J0JIEN ciaydailHOro xaoca. /[ paboTsl ¢ 3TUMU aKUus-
MU TpeijiepaM MOXHO ObUIO Obl pEKOMEHA0BATh CUCTEMbI TEXHUYECKOTO aHalIn3a,
MIOCTPOCHHBIE Ha CIEIOBAaHUH 32 TPEHIOM.

Jlnst u3ydaeMbix (DMHAHCOBBIX PSAIOB ObLTA MOCYHMTAHA TaKXkKe Apyras (pax-
TaJdbHasl XapaKTEPUCTHKA - KOHCTaHTa Xepcra. Tak Kak mokasareiab XepcTa u3Me-
pseT CcTeneHb 3a3yOpEHHOCTH BPEMEHHOTOo, psAna, To yeMm Ommwke H k 0,5, Tem
O0JIbIIIE IITyMa B CUCTEME U TeM OoJiee sl T0I00€H CIIydaitHOMY .

B Tabnuue 2.2 Mbl BUIUM, 4TO OOJIbIIME BEIMYUHBI H COOTBETCTBYIOT (u-
HAHCOBBIM PsIJIaM COJIEPKAIIM MEHBIIYIO IO MYJIbTUIUTMKATUBHOTO CITy4aitHO-
ro xaoca. 9TO 03HAYaeT, 4To paboTa C ITUMH pslaMd O3HAYaeT MEHbBIIUN PUCK,

IIOTOMY YTO OHU COOTBETCTBYIOT JAHHBIM, COJIEPKAIIUM MEHBIIIE IIyMa.
TaOonuma 2.2

CpaBHeHMe 3HaUEHHUI MOKa3aTes s XepCcTa U MPOLEHTA CJIy4ailHOT 0 Xaoca

DUHAHCOBbII AKTUB 7o cay. Xeper Xeper
Xaoca  |MCX. JaHHBIX|Xa0T. JaAHHBIX
Py6ns/EBpo 33,09 0,58 0,50
Py6ns/[ommap 52,01 0,60 0,49
Wnpexc PTC 60,36 0,57 0,59
PAO EDC 64,20 0,59 0,53
["aznpom 65,40 0,53 0,65
HopHuxkens 57,10 0,66 0,47
Jlyxoiin 77,10 0,60 0,42
Pocrenekom 43,30 0,72 0,48
CGepOank 37,40 0,55 0,65
CyrpytHedreras 56,00 0,66 0,53
Taraedtsb 28,30 0,70 0,58
Oxoc 69,60 0,60 0,55
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Taonuma 2.3

CpaBHeHue NPOLEHTA CJYYAHHOI0 Xaoca AJsl Pa3HbIX ePHOI0B BpeMEeHHU

Sarent % cay4. xaoca | % cayd. xaoca
(1997-2003) (2004-2007)
PTC 60,36 39,1
PAO EDOC 64,2 423
lMaznmpom 65,4 414
HopHuxens 57,1 51,3
Jlyxoiin 77,1 72,2
Pocrenexom 43,3 49,8
Coepbank 37,4 45,1
CyrpyTtHedreras 56,0 41,2
TaraedTh 28,3 62,0

3a nmepuoa 2004-2007 rr. OONBIIMHCTBO aKIUK MOKA3aJI0 YMEHBIIIEHUE MPO-

OCHTAa cnyqaﬁHoro XaocCa B CTPYKTYPC OCHOBOI'O pAad, YTO OTPA3HIIOCH B YBCIIU-

YEHUU CTENEHU MPOTHO3MPYEMOCTH 3TUX akiuil. Kak crnencrBue, OONBIIMHCTBO

Y4aCTHHUKOB pPBbIHKA, pa60Ta}0H11/1x Ha CUCTCMaX TOProBJIH, OCHOBAHHBIX Ha CJICI0-

BaHUU 3a TPEHJOM, MMOTYUYUIHN CYUIECTBEHHYIO MPUOBLIb 33 ITOT MEPUO/I.

BbiBoa: HccienoOBaHUE YHUCIOBBIX XapaKTEPUCTUK (UHAHCOBBIX PSIOB IO-

3BOJICT BBIIBHUTDL TC q)HHaHCOBBIC HHCTPYMCHTBI, KOTOPLIC B TOM WJIM UHOHU CTeme-

HU JCTCPMUHHUPOBAHEI, U, CJICAOBATCIIbHO, ITIOBCACHUC KOTOPLIX MOZKCT OBITH Yac-

THYHO CIIPOTHO3HUPOBAHO MCTOJAMH TCXHHYCCKOI'O aHAJIN3a. OTMeTI/IM, 4qTo Ccyuic-

CTBEHHOE yMEHBIIIEHHE MPOILIEHTa clydaiHoro xaoca (mo [%=20-25%) moxet

CIIYXKUTb OIIaCHBIM CHMIITOMOM «HAAYyYBAHU:A ITY3BIPA» H, KdK CICICTBHUC, (1)I/IHaH-

COBOI'O KpH3HcCa.
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2.3. IIpumMeHeHrEe TEOPHH Xa0CA M IJIEMEHTOB TEXHHYECKOI0 aHAJIU3a K

HCCJICAOBAHMIO IMHAMUKH (DUHAHCOBBIX KPaX0B

AJTOpPUTM OmpeNeseHusl MPOoIEHTa CIy4aHOTO Xaoca ObLI MPUMEHEH IS
peiHOUHBIX MHAEKCOB (Hang-Seng, S&P500, Nasdaq, PTC) na untepBanax, npeai-
MIECTBYIOIINX U MOCJIEAYIONUX JaTaM CHJIBHBIX (DMHAHCOBBIX KPU3UCOB. BhIsgCcHU-
JIOCh, YTO MPOLIEHTHI I€TEPMUHUPOBAHHOTO U CIIYYalHOT'O0 Xa0Ca Pe3KO OTINYAIOT-
csi 10 W nocie (PUHAHCOBBIX KPU3HUCOB. B pe3ynbrare MpoBEIEHHOTO MCCIIEI0BA-
HUS 0Ka3aJ0Ch, YTO OOJBITUHCTBO PHIHOYHBIX KPU3UCOB MOXKHO Pa3ACiIUTh Ha JBa
OCHOBHBIX KJIacca.

Kpome Toro, kak Oynet moka3aHO HIXKE, HapacTaHUE JO0JIU JACTEPMUHUPOBAH-
HOM KOMITIOHEHTHI rpa)uyeCcKy BBIMJISAUT KaK MPOJAOJIKUTEIbHBIA HAIIPABICHHBIN
poct (wnu nageHue ueHsl). [lepen kpaxamu, CKOPOCTh JABMXKEHHSI TaKOrO poOCTa
HEIMOCTOSIHHA U, KaK MPaBUJIO, YCKOPSIETCS MO CTENEHHOMY 3aKOoHYy. byzaer mpen-
JIO’KEHA MPOCTasi MOJEIb rpadMYeCKOro aHallu3a, YYUTHIBAIOIIAs CBOMCTBO yCKO-
peHust pocta 1ieHbl (PMHAHCOBOTO MHCTpyMeHTa. [IpoBeneH aHanmu3 cuTyaluu Ha
poccuiickoM (OHIOBOM pPhIHKE Ha BO3MOXKHOCTH Kpaxa (Ha ocHoBanuu 2005 - Ha-
yania 2007 rr.), a TakKe aHalIU3 UHACKCOB JAPYTHX Pa3BUBAIOUIMXCS CTpaH, Maje-
HUE KOTOPBIX MOXET MOCTYKUTh TOTYKOM K KPU3UCY U Ha OT€UECTBEHHOM PBIHKE

aAKIIUI.

I'onkonrckmne kpaxu 1994, 1997 roga. Kak uzBectHo [72], 'OHKOHI O4YeHb
CHWJIBHO OPUEHTHUPOBAH Ha CBOOOJHBIN PHIHOK, XapaKTEPU3YETCs] HE3HAUUTEIbHBIM
YUCJIIOM OIrPaHUYEHUM JJI1 PE3UIAEHTOB UM HEPE3UACHTOB, (DU3UUECKUX JIUL WU
KOMITaHUW OTHOCUTEIHHO MPOBEICHUSI OTIEPAIIHiA, 3aiMOB U penaTpHaIiiy MpuobI-
JY U KanuTana. B cBs3M ¢ 3TUM, MOKHO OKUIATh, UTO CIIEKYJISTUBHOE NOBEICHUE
Y CTaHBIA MHCTUHKT OYyAYT HMPOSBISATHCS 37€Ch BO BCEIl CBOEH MOJHOTE.

Paccmotpum kpaxu 1994 u 1997 rogos (ua puc. 2.7 o6o3nauens I u 11 coot-
BETCTBEHHO). [lepBblii Mmy3bIpb, JONHYBIIKK B Havane 1994, o6o3naueH 1. I1y3bipb

3aKOHYMJICS TaK Ha3bIBA€MbIM «MEUICHHBIM oOBasiom»: 4 despans 1994 rona un-
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nekc Hang Seng mpu 3akpbiTuu gocturai otMetku 12157,6, a mecsu coycts, 3

MmapTa 1994 rona on 3akpbuics Ha ypoBHe 9802, uto coctassieT 19,4% oOuux mo-

Tepb. B TeueHue mociaeayronmx IByX MeCSIEB MHECKC MPOI0JDKA NaaaTh, OMycC-

TUBIIKCH A0 OTMETKHU 8421.7 npu 3akpbitun 9 Mas 1994 roga, uro cocrasiusier 30,7

% 001IKX TOTEePh MO CPABHEHHIO C YPOBHEM, JOCTUTHYTHIM 4 (eBpas.

Btopoii my3bIps 3akoHUMIICS B cepearHe aBrycta 1997 roga MeasieHHbIM, HO

HEMPEPHIBHBIM yracaHueM BIUIOTH 70 17 okTa0ps 1997 roga, korjga mpou3orien

pe3kuii ooBait: magenue ¢ 13601 na 17 oktsi6psa 1o 9059 na 28 okTs0ps, 4TO CO-

crasysger 33,4% o01wuX MOTEPS.

HONG KONG HANG SENG INDEX

az of 12-Hau-2004
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Puc. 2.7. Uunexkc Hang Seng

Hang-Seng
Hepron % cay4. xao-
ca
1987-1989 50,21
1989-1991 44,41
1991-1994 28,40
1994-1996 52,92
1996-1997 20,08
1997-1999 32,52
1999-2001 45,03
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TaOnuma 2.4
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Kpusucer CIIIA 1987, 1998, 2000 roaos. Kpuzuc 1987 rona. Kpax Ha ¢oH-
JOBOM pbIHKE 19 okTa0pss motpsc mpodeccuoHanoB Yoin-CTpUT, YHUUTOKUB
OKOJIO OJIHOTO TPWJUIMOHA JIOJUIAPOB CTOMMOCTH (POHIIOBOTO phiHKA. B UepHbiit
[Tonenensuux nnaekc Joy-Jxonc ynan Ha 22,6% no otmetku 1738,74. 910 ObLIO
caMoe KpyMmHOe NaJieHre, MPOU30IIEe/IIIee B TEUEHUE OJHOTO JHS, KaK B KOJIMYECT-
BEHHOM, TaK M B MPOIEHTHOM COOTHOIIIEHUH, 32 BCIO HCTOPUIO MHJIEKCA «TOTYOBIX
¢umek». OctanbHble phIHKK MocienoBainu 3a uHaekcom Jloy. Munexke S&P500
notepsn 6onee 20%, ynaB Ha 57,86 mo ypoBHsa 224,84. Nasdaq omycTtuics Ha
46,12 nynkToB 10 ot™MeTKH 360,21.BocTaHOBIE€HNE TTOTEPh 3aHAIO J0JITO€ BpEMSI.
Nunekc Jloy BEpHyJICA K CBOEMY JOKPHU3UCHOMY YPOBHIO JUIIb B sHBape 1989
rona, 15 mecsaneB cmycts. OxBaTbIBalIIeMy OOJBIIYI0 YacTh PHIHKA HMHJIEKCY
S&P500 monamoowicst mist atoro 21 mecsir.

Kpusuc 1998 ropa. /locturayB cBoero MakcMMyMa B cepeanHe UioHs 1998
rojia, amepukanckuii ¢GouaoBbidi uHIekCc S&PS500 K Hauamy ceHTIOpsi MmoTepsi
19%. Eiie Oosiee BreyatisieT NageHUE HMHAEKCA BBICOKOTEXHOJIOTMYHBIX KOMIIa-
Huii NASDAQ, koTophIii 3a 1Ba Mecsia norepsit 25%. IToT MeJIeHHbIH 00Ball H,
B YaCTHOCTH, aHAJIOTUYHOE MOBeJIeHNE (DOHIOBBIX PHIHKOB BO BCEM MHUpE, HayaB-
nieecss B CEpPeMHE aBryCTa, KaK MPaBUIIO, MPUIMCHIBAECTCS MaJCHUI0 HA POCCHIA-
CKHUX (PMHAHCOBBIX PBIHKAX, KOTOPHIE COMPOBOXKIAIUCH 00ECIICHUBAHUEM HAIHO-
HaJbLHOM BaJIOTHl U OTKA30M MPABUTENILCTBA TUIATUThH IO CBOUM JIOJITOBBIM 00s13a-
tenbcTBaM. J[. CopHerte [72] BBIABUHYI MPEINOI0KEHUE, U 3TO MPEANOI0KEHHUE
poBepsAETCS HAMU HUXKe, 4YTO coObITHs B Poccun MOTiM MOCTY>KUTh TOJTYKOM, HO
HE (PyHIaMEHTAIbHON NpuunHON. OH CYMTAET, YTO Ha (DOHAOBOM PBHIHKE ObLT HE-
CTAaOMIIbHBIN My3bIph, KOTOPBIA JTOCTUT CBOEH KyJdbMUHAIIUU B cepeauHe 1998 ro-
na.

Kpu3zuc 2000 roaa. Manexc Nasdag-KoMITO3UT CTPEMUTETBLHO PYXHYJII 10 OT-
Metku 3227 17 anpenst 2000 roaa, uro coctaBuiio 37% MoTepb MO CPABHEHUIO C
pexopaHbM ypoBHeM 5133, nocturnytbiM 10 mapta 2000 rona. Nasdag-koMmo3ut

COCTOUT B OCHOBHOM M3 aKLMKW KOMIIAHMM, OTHOCSIIUXCS K Tak Ha3piBaeMou Ho-
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BOIl DKOHOMHKE, TO ecTh K MHTepHeTy, MporpaMMHOMY OOECTIE€UeHHUI0, KOMITBIO-

TCPHOMY O60py,Z[OBaHI/IIO, TCICKOMMYHUKAIIUAM U TaK OAJICC.

TaOomnuma 2.5

S&P 500 Nasdaq

nepuoj %cay4. xaoca nepuos %cay4. xaoca

1983-1985 47,07% 1994-1996 36,03%

1985-1987 17,42% 1996-1998 16,03%

1987-1989 51,59% 1998-2000 32,40%

1989-1991 5,25% 2000-2002 20,02%

1991-1994 41,94% 2002-2004 45,61%

1994-1996 18,34%

1996-1998 18,88%

1998-2000 57,59%

2000-2002 19,32%
S4P 500 INDEX
ag of 12-Nay-2004
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Puc. 2.8. Unaexc S&P500
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MAS/MNMS COMPSITE (MASDAD STOCK
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Puc. 2.9. Muaexc NASDAQ

Kpax PTC 1998 roaa. B 1997 roxy npouzomnuio 00ibIoe MmajeHue HHAeKca
PTC, koTopoe npoaomkuiocs U cieaytomem rogay. B suBape 1998 r. nagenue un-
nexca PTC cocraBuiio okono 28%. B kadectBe "BHemHUX" mpuyuH 000CTpEHUS
KpHU31Ca MOKHO BBIJIEINTD: ObICTPYIO AeBaiibBalivio BaoT Oro-Boctounoit Azun
B Hauasne 1998 roga, CHIXKEHHE KPYMHEHIINX a3HaTCKUX (POHIOBBIX UHIEKCOB H,
Kak cjeacTBue, ociabieHue (pUHaHCOBOM yCTOWYMBOCTHM MHBECTHLIMOHHBIX KOM-
NaHUM JTaHHOIO PErHoHa, 3aKphIBAaBIIMX CBOM no3uuuu Ha Emerging Markets, B
ToM uncie B Poccun. K ToMy ke Ha IBMKEHUH KypCOB aKLUM, BBIMYIICHHBIX HE)-
TSAHBIMM KOMIAHUSIMM, HTPAIOLIMX CTOJIb BAXKHYIO POJIb Ha POCCUICKOM (OHIIO-
BOM PBIHKE, YPE3BbIYailHO HEOJIArOMPUATHO CKA3aJIOCh NaJieHUE 1IeHa Ha HEPTh Ha
MUPOBBIX pbIHKax. OcoOeHHO cuibHO - Ha 50-70% ynanu akiy UIMEHHO HEKOTO-
peix HeQTAHbIX KoMnanuii "TomckueTs", "Cypryraedreras” u ap. Cpenu BHYT-
PEHHUX NPUYHUH (3KOHOMHYECKHX U MCHUXOJIOTMYECKUX) MOYKHO BBIJIEIUTH CYyIIe-
CTBEHHBbIE KOJEOaHUs Ha POCCUWCKOM BAJIFOTHOM DPBIHKE U PBIHKE T'OCYJapCTBEH-
HOTO J10JITa.

B anpene mnonutuyeckas HeCTaOWIBHOCTb (IPAaBUTEIbCTBEHHBIM KPHU3UC
BIUIOTh /10 YTBEP)KJIEHUSI HOBOTO IpeMbep-MUHUCTpa 24 anpensi) u oOuias HeOna-

TONpUATHAsA KOHBIOHKTYpa NpHBENH K cHrkeHuto nHaekca PTC Ha 4%. B mae
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(brHAHCOBBIN KpU3KC (HAaKTHUECKH BCTYIWJI B HOBYIO CTAIHIO, YTO CBA3aHO Kak C
BHEIIHNMU, TaK U C BHyTPEHHUMU [IPUUNHAMH.

Ho ocHOBHBIMU IpUYMHAMU KpU3WCa CTald HEJOBEpPHUE 3aMaJHbIX WHBECTO-
POB K BO3MOXXHOCTHU [IpaBuTenbCcTBa pa3pemuTh B OMMKANIIEH MepCIEeKTUBE CIIO-
xuBluecs B Poccun skoHoOMuYeckre mpoOaemMbl, 0KUIaHUE JIEBATbBALIMK pyOJIs U
OTIAaCHO BBICOKAs JOJS PacXOJOB Ha OOCIyXMBaHWE TOCYJApPCTBEHHOTO J0JTra B
oOmelt cymme pacxofoB OrOKeTa, a TakKe BO3HUKIINE (OCOOEHHO B Ciyyae ¢
PAO “EDC Poccun™) onaceHus B OTHOLIEHMM TapaHTHIl MpaB akUuMoOHEpoB. Bce
ATO CTaJ0 MPUYMHAMHU BBIBOJA 3alaJHOTO KaluTala KaK ¢ PbIHKA TOCYJapCTBEH-
HBIX IIEHHBIX OyMar, Tak u ¢ pbiHKa akiui. [lagenue naaexca PTC B mae 1998 ro-
na coctaBuiio 38,77%. 3a Bech 1998 roa poccuiickuii pOHAOBBIN MHAECKC CHUZUIICS

Ha 51,88%, a ¢ 6 okTsa06ps 1997 rona mageHue nHAEKCA MPeBBICHIIO 66,5%.
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Puc. 2.10. Haaexc PTC

3HaueHHe NpoueHTa ciryyaiiHoro xaoca najaekca PTC k cepenune mapta 2007
rona =39,1% (ua 2007/02) nmoka3bIBaeT, YTO Ha PhIHKE (PUHAHCOBBINA «ITYy3bIPH»
OTCYTCTBYET. DTOT BBIBOJ IJIi MHOTUX MHBECTOPOB BHI30BET COMHEHHE, BEIb MH-
nexkc PTC 3a mepuog 2005 — 2007 rr. BsIpoc B 2,5pa3a. Tem He MeHee, «0310pOo-
BUJIa» PBHIHOK Koppekmus B Mae 2006 r. PeIHOK HaxoauTcsi BOJIHM3M CBOETO CIIpa-

BEJJINBOT'O YPOBHSI.
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Tabonuma 2.6

HNupexc PTC
nepuoj %cay4. xaoca
1995-1998 6,60%
1998-2000 29,08%
2000-2002 34,34%
2002-2004 21,70%
2004-
2007/desp. 1%

BoiBoabl. Takum 00pa3oM, MpoOBEACHHBIA aHAN3 MO3BOJISIET pa3AeiuTh Qu-
HAHCOBBIE Kpaxy Ha JiBa OONBIIMX KJlacca:

1. IlepBblii OCHOBHOM KJIAacC XapaKTEPU3yETCS BBICOKOM IOJIEW AETEPMUHU-
POBAHHOTO Xaoca JI0 Kpaxa ¥ 3HaYUTENbHBIM MPOLEHTOM CIIy4ailHOro Xaoca Mocie
kpaxa. Ha rpaduke Takas cuTyanus pacmo3Haercs Mo KpyToMy HOIbeMy JI0 Kpaxa
(0O0pa30BaHHOTO MPHUTOKOM CIEKYJISTUBHOIO KalHWTaja M BBI3BABIIETO CIEKYJIs-
TUBHBIA POCT IIEH aKTUBOB BO MHOIO pPa3 IPEBBIIIAIOIIETO WX CIPABEMIUBYIO,
GbyHIaMEHTAIbHYIO OIIEHKY) U TIOJIOTOMY «paccachblBaHUIO» (PUHAHCOBOTO ITY3bIPS
nocie kpaxa. K atomy tuny kpaxoB otHocsiTca ['oHkOHrckue kpaxu 1994 u 1997
roJioB, kpax Ha PoccuiickoMm ¢punancoBom peinke 1998 roga, kpax Ha Yomn-Ctpur
19 aBrycra 1987 roma, KOppeKuMsi aMEpUKAHCKOrO pbiHKa akiui B 1991 roay u
kpuzuc 1998 rona.

2. BTopoi BuJ KpPU3UCOB XapaKTEPU3YETCs] HEBBICOKOW NTOJNEN AETEPMUHU-
POBaHHOM KOMIIOHEHTHI 0 Kpaxa. B maHHOM cilydae Kpax MpPOUCXOJHUT U3-3a Ka-
KUX-TO BHEIIHUX MPUYUH, K KOTOPHIM MOKHO OTHECTU TMOJIUTUYECKHE COOBITHS,
IPUPOJIHBIE COOBITHS U APYTHE, KOTOPHIE U BBI3BIBAIOT MAHUYECKYIO MPOJAKY aK-
TUBOB. [IprMepoM KpU3HCOB BTOPOTO Kilacca sBisieTcsl Kpusuc unaekca SP500 B
2000 romy. B Toxke Bpemsi aKIMM BBICOKOTEXHOJOTMYHBIX KOMIAHUN (MHAEKC
NASDAQ) naganu 1mo oObIYHOM CXEME.

Htak, TpEBOKHBIM CUMIOTOMOM CKOPOTO KPU3HCA M PE3KOTO MAJICHUS PhIHKA
aKIUA MOXET CIYXUTh Majblii MPOIEHT CIy4ailHOro Xaoca Ha MOJbEME PBhIHKA

akuuil. [Ipoucxoaut pe3kuil pa3pbiB MEXIAY CHEKYJISATUBHOM CTOMMOCTBIO AKIIUWA U
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byHIaMEHTATbHBIME TTOKA3aTENIMU YKOHOMUYECKOTO Pa3BUTHS, KOTOPBIA 3aKaH-
YUBAETCS KpaxoM. Ecim e Takod pas3pbiB IPOMCXOINAT B OJJHOM M3 BEIYIIUX CEK-
TOPOB PBIHKA AKIIMM, HAIIPUMEDP B CEKTOPE BBICOKUX VMHTEPHET - TEXHOJIOTHM, TO
OOpYIIMBIIIUICS CEKTOp pPBIHKA BlIeUeT 3a co00M M Bech PHIHOK. Ho mys Bcero
pBIHKa HE OBLJIO CHEKYJISTUBHOTO POCTAa CTOMMOCTH aKLMW, CIEI0BaTENbHO, JO
Kpaxa IpPOLEHT CIy4allHOrO Xaoca Ha BCEM pPbIHKE ObLI 3HAUMUTENbHBIM. Pe3koe
NaJicHUE I0CIIe Kpaxa JaJlo YMEHBIICHUE IPOLEHTA CIIy4aliHOTO Xaoca, YTO U MPH-
BEJIO K CHM)KEHUIO ciiydanHoro xaoca B uaaekce SP500 B 2000 roxy. AHasorny-
HOM INPEICTABIIIETCS KOPPEKLU PbIHKA poccuiickux akuui B 2004 rogy B CBSA3M C
U3BECTHBIMU COOBITUAMU BOKPYT HeQTssHON KommnaHuu «FOKOC».

Takum 00pa3oM, HpeqIOKEHHBINH alITOPUTM, OCHOBAHHBIN HAa BBIYUCICHUH
IIPOLIEHTA IETEPMUHUPOBAHHOIO Xa0Ca, IPEACTABISAET HE TOJIBKO ITPAKTHYECKYIO
IEHHOCTh KaK MHCTPYMEHT IS MOJCUeTa YHMCICHHON BEJIMYUHBI, 0TOOpakaromen
BO3MOKHOCTb Kpaxa, HO €Ill€ U TEOPETUYECKYIO, KAK UHCTPYMEHT, ITO3BOJIAIOLIUN

6oJee riayO0KO MOHATH CTPYKTYPY U MIPUPOY KPAXOB.

N3BecTHbIe MeTOABI MpeacKasaHuss (PUHAHCOBBIX KpaxoB. Hapacranue
JOJIA IETEPMUHUPOBAHHOW KOMIIOHEHTHI I'paUUeCKH BBITVISIAUT KaK MPOAOHKH-
TEJNbHBIN HANPaBIECHHBIM POCT (MM majeHue 1eHbl). Kak Oyner mokazaHo HUXKeE,
nepes KpaxaMu, CKOpPOCTb JBHKEHUS TAKOI'0 POCTA HEIOCTOSIHHA M, KAK IPaBUIIO,
YCKOpSIETCSI IO CTENEHHOMY 3akoHy. Huke omuceiBaerca moaens CopHeTTe, KO-
TOpasi OTpakaeT 3TO HAONIOCHUE, U TIPeIaracTcsl MpocTas MOAeb rpaduyecko-
ro aHaju3a, YYHUTHIBAIONIAS CBOMCTBO YCKOPEHHS pocTa IeHbl (PMHAHCOBOIO MH-
cTpyMeHTa. MoJenp NpencTaBiIsieT MHTEPEC I MHBECTOPA KaK MHCTPYMEHT IS
pPAacCIIO3HABAHUS «ITY3BIPSI».

Mopean Copuerre. U3 mnocnegHux padoOT, MOCBAILIEHHBIX OMpPEIEIECHUIO
CHUMIITOMOB KpaxoB, HauOoJiee u3BecTHHI uccienoBanus Junpe Copaerre [72]. B
kaure «Kak mpenckaspiBaTh Kpaxu Ha (DMHAHCOBBIX PBIHKAX» OH JAeT 00CTOSA-
TEIbHBIM 0030p OCHOBHBIX KpaxoB XX BeKa, OMUCHIBAET HEKOTOPbIE MOJEIH,
OOBSCHSIONINE TPUPOLY KPaxoB, U MpeasiaraeT METOJ, MO3BOJISIOIIUN paclo3Ha-

BaTb NPCAKPU3UCHBIC CUTYyalluH. Cam COpHeTTG, ABJIIACH CIICIMAJIMCTOM ITIO ITOBC-
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JIEHUIO CIIOKHBIX CHCTEM, C YCIIEXOM MPUMEHS CXOKHE TEOpUHU ISl MpeAcKasa-
HUS 3€MJIETPSICEHUI.

B cBoeit pabore CopHeTTe ONUCHIBAET JIBE€ MOJIEIH, MPECTABIISIIONINE
KpallHUE TOYKH 3pEHUsS Ha ITy3bIPH M PUCK NOTEHIMAIBHOIO Kpaxa. B Mozmemsx
IpeanoiaraeTcsa OTCYTCTBHE apOUTPAKHBIX BO3MOXKHOCTEH U HAJIUYUE PAIHO-
HaJbHBIX areHtoB. Jlomyckas 310, COpHETTE MPUXOIUT K BBIBOAY, YTO YACTh WH-
BECTOPOB BeJleT ce0s TaKuM 00pa3oM, UTO LIEHbI OTPAKAIOT UMEIOIIYIOCS B HaJIU-
yuu MHGOPMALIMIO, U YTO PUCK CIPABEIJIMBO KOMIIEHCUPYETCS JOXOJAHOCTHIO MH-
CTPYMEHTOB. PalinoHanbsHOCTh MOHUMAETCS B TOM CMBICJIE, YTO LIEHBI (PMHAHCOBBIX
WHCTPYMEHTOB YCTaHOBJICHBI TaK, KaK €CJIU Obl BCE MHBECTOPHI ObUIM paliOHAIIb-
HbIMU [72, cTp. 145]. lanee oH q00aBisieT, UYTO «MEXAHU3MBbI, CTOSIIIIUE 32 PAIHO-
HaJIbHOCTBIO PBIHKA TAKOBBI, YTO KaXKJblii MHBECTOP, MCIOJIB3YIOLIUN DPBIHOK B
CBOMX MHTEpecax, MOJCO3HATEIbHO 3aCTaBIISIET IIEHbl OTpa)kaTh MH(OpPMAIUIO U
aHaJIN3 UHBECTOPA. PBIHOK B JaHHOM Cily4ae MOKHO CPaBHUTBH C OIPOMHBIM, OTHO-
CUTENIBHO JEIIEBBIM, TOCTOSHHO IPOBOJSALIMM T'OJIOCOBAHUE MEXaHU3MOM, KOTO-
pBIil GUKCHpyET OOHOBIISIEMBIN CIHUCOK rOJIOCOB MUJIJTMOHOB MHBECTOPOB, OTAAH-
HBIX 3a TOT WJIM WHOM IPOEKT, U roJIoca 3TH, C CBOK OYEPEb, MEHSIOT TEKYILHE
LEHBD».

Ob6e momenu OCHOBaHBl HAa B3aMMOJEUCTBUU MEXKIY JBYMS pPa3HbIMH U
B3aMMOJIONOJIHAIOIIMMH IPYT Ipyra TpyHnamu TPEHAEpOB: «IIYMOBBIMH» TpPEH-
J€paMH U pallMOHAIBHBIMU TPEiepaMHu.

B monenu «ynpasisiemoir puckom» [72, ctp. 155] noxpaxarenbHoe MmoBe-
JIEHUE Y KOONEPATUBHOCTh IIYMOBBIX TPEUAEPOB JIENAET, B ONPEIAECICHHbBIE HHTED-
BaJibl BPEMEHH, PHIHOK BCE MEHEE M MEHee CTa0MIbHBIM. PUCK Kpaxa pe3ko BO3-
pacTaeT, HO €CJId B 3TO BPEMS YCKOPSAETCA M POCT JOXOAHOCTH, OTPAKAFOIIMIMA
KOMIIEHCALlUI0 PACTYIIUX KpPaXxOB, TO PpPALMOHAIbHBIE TPEWUAEpPbl MHBECTULUU
YAEPKUBAIOT, W CBOM aKTUBBI HE MpoAaroT. Kiro4eBBIM MOMEHTOM B MOJEIH,
JIENAIOIIEH pallOHANIBHBIM HJICI0 O COXPAaHEHUU MHBECTHULIMNA HA PBIHKE SIBISAETCS
TO, YTO KpaX XOTbh M30€XKaTh W HENb3s, HO CYLIECTBYET HEKOTOpPAsl BEPOSITHOCTb,

YTO ITY3bIPb HC «KCXJIOITHCTCs», a IIOCTCIICHHO «CAYCTCSD).
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BrlienazBaHHbIe yCIIOBUS OTCYTCTBHS apOUTpaka W HAIMYWE PAIMOHATh-
HBIX OXHUJAHUI MOKAa3bIBAIOT, YTO M3MEHEHHUE LIEHbI, CBSI3aHHOE C PHIHOYHOM J0-
XOJIHOCTBIO, JOJKHO BO3MEIIATh CPEAHUN YOBITOK OT MOTEHIMAIBHOTO Kpaxa, U
€XEJIHeBHOE MpHUpAIICHHE IIEHbI OyAET U3MEHSTHCS IPOMOPIIMOHATEHO PUCKY Kpa-
xa. Uem BbIllIe pUCK Kpaxa, TeM OO0JIbIlIe MPUPAILICHHUE LIEHBI.

KoaddummenT kpaxa — 370 BEpOSITHOCTHAS Mepa TOTO, YTO OOJbINas Tpymmna
TpeiIepoB OJHOBPEMEHHO HAYHET MpOJaBaTh. 3aMETUM, YTO OCHOBHYIO 4YacCThb
BPEMEHHM JIEUCTBUS TPEUIEPOB HE COTVIACOBAHHBI, U KOJIUYECTBO 3asBOK Ha Mpoja-
Ky U TMOKYIKY HNPUMEPHO OJMHAKOBO. COTrJIacOBaHHOCTh areHTOB BO3MOXKHA IO
INPUYMHE CETEBOM OpraHU3alK COIMAIbHBIX OTHOILIEHUN (CeMbs, 3HAKOMCTBA, U
T.Jl.) U BBICOKOH CKOPOCTHIO Tiepefaur uHdopManuu (TeaeoHHbIe TUHUHU, TENe-
BujsieHus, UurepHet u nip.). JIroau CKIOHHBI IOJIpaXaTh MHEHUSIM OKPYKAIOIINX U
KOTJla chjia ATOro moapaxkanus K mpuOnrkaeTcss K HEKOM MOPOTOBOM BeTHMYMHE

Kc, OobIIHe I'pyIibl THAWNBUAYYMOB HAYUHAIOT PA3ACIIATh OJHO U TOXKC MHCHHC

M MOT'YT HadaTh JIEWCTBOBATh CKOOPIMHMPOBAHO. TakK Kak Kpax COOTBETCTBYET
CKOOPAMHUPOBAHHOM paclpojiaXke, TO YTOObl OH MPOMU30IIEN, HEOOXOAUMO HalM-
Yue, 0 MEHbIIEH Mepe OJTHOM OONBIION TPYIIIbI, KOTOPas aKTUBHO MPOJIAET. Y Be-
JUYEHUE TUIIUYHOTO pa3Mepa Ipymmbl, Kak yka3piBaeT COpHETTE, pU MpUOInKe-

Huu K Kk K TIpOMCXOAUT 1O CTEIIEHHOMY 3aKOHY U OTpa)kaeT UJIEH0, YTO PUCK Kpa-

Xa YBEJIMYUBACTCS NIPU YBEIMUYCHUU B3aUMOJICHCTBUSI MEXKy Tpeiliepamu.

VYcnoBus OTCYTCTBUSI apOUTpaka COBMECTHO C PAIIMOHATBLHBIMHU OXUIAHUS-
MU TIO3BOJISIIOT YTBEPXKJaTh, YTO LIEHOBBIE MpUpAIIEHUS OyIyT MUMETh TAKOE K€
noBeicHNe, Kak u Kod3pduimeHt pucka. Takum oOpa3oMm, OJHUM U3 MPU3HAKOB
HAJBUTAIOIIETOCS Kpaxa SBIAETCS TPEHIIOBOE IMOBEJICHHE PhIHKA CO CTENEHHBIM
yCKOpeHueM IieHbl. OTMEeTHM, YTO OOHApYX)EHUE U KBATU(UIIMPOBAHUE CTETIEHHO-
r0 YCKOPEHHUS BeChMa 3aTPyJAHEHO Ha MPAKTUKE B MPHUCYTCTBHH IIIyMa OeCIopsi-
JIOYHOCTH TPAEKTOPHUU 1IEeH Ha (PMHAHCOBOM pHIHKE.

B Mogenu «ynpapisieMol 1ieHOM» Jioruka oOpaTHasi, 37€Ch lIeHa yIpaBiseT
pPUCKOM Kpaxa, a He HaoOopoT. [llymoBeIe Tpeiiaephl, HaOMOAas 32 POCTOM IICHHI,

HAYHUHAIOT IIOKYIIaTb BCC OoJbIIIe aKHHﬁ, 4qTO IMPUBOIUT K I[aJ'IBHCI‘/’IHICMy POCTY
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neH. [Ipu oTCcyTCTBHM BO3MOXXHOCTH apOUTpa)xa COBMECTHO C pallMOHAIbHBIMU
0’)KUJIAHUSIMH BO3PACTAHUIO BOJATUIILHOCTU LIEH MO YCKOPSIOWIECHCS TPAaeKTOPHH,
COIYTCTBYET CHWJIbHBIM pOCT pucka. PanmoHanbHble Tperaepsl, npeanonaras, 4ro
POCT IIEHBI HE TOAKPEIUIeH (aKTaMH, OICHUBAIOT BO3MOXHYIO KOPPEKIIHIO, KOTO-
past MO>KET MPUBECTH LIEHY Ha3aJ K CIpaBeAJIMBOMY, GyHAAMEHTAIBHOMY YPOBHIO.
A 3HAYUT, 3HAYUTEIBHO PACTET PUCK Kpaxa BCSIKHUM pa3, KOrja CyIlIeCTBEHHO pac-
TeT 1eHa, uto u otmevaeT . CopHerre: «Korma neHa B3MbIBaeT B CBA3U C MOApa-
YKaHUEM, CTaHOCThIO, CIIEKYJIALMEN U CIIy4allHOCThI0, KOA(DPHUIIUEHT yrpo3bl Kpa-
Xa pacTeT eme ObICTpee, T0ITOMY MPOM30MAET Kpax W BEPHET LIEHY Ha3al, OJImKe
K ee (pyHIaMEHTaNbHOW BeaM4MHE. MeXaHu3Mbl KpaxoB 3aIyCKarOTCs CIy4aiHo,
ynpasisieMble KO3()(QUIIMEHTOM yrpo3bl Kpaxa, KOTOPBIN SIBJISETCA BO3paCTarOLIEH
byHKIIMEeN my3pIpHOM 1IeHBI. B HacTosieit hopMyIupoBKe, YeM BBIIIE 1I€HA My3bl-
Psi, TEM BBILLIE BEPOATHOCTh Kpaxay.

O06e Mozenu, 1 MOJICITb, YIIpaBJisieMasi PUCKOM, U MOJIeTTh, YIIpaBiseMas 11e-
HOM, ONMMCHIBAIOT YaCTH PHIHOYHOW pPEaJIbHOCTH M 00€ MOKAa3bIBAIOT, YTO CTEIEH-
HO€ YCKOPEHUE IIEHbI HECET B ce0€ OMACHOCTh BO3MOXHOCTH Kpaxa.

B kauecTBe MHCTpyMEHTa pacno3HaBaHus Kpaxa, CopHeTTe mpeajiaraet Me-
TOJ, OCHOBAHHBIM HA MAapaMETPUUECKON MOATOHKE HEKOTOPBIX MOJEIEN psAIOB
JVHAMUKYU K JICMCTBUTEIBHBIM 3HAYCHUSIM LIEHOBBIX MHJAEKCOB. HailieHHyI0 3aKo-
HOMEPHOCTbH OH Ha3bIBACT «3aKOHOM JIOTOMEPUOIUYECKUX KosiebaHuiy. OCHOBHAs
ujes JIOrONEePUOIUYHOCTH 3aKJIFOYAETCSl B TOM, YTO PHIHKHU Mepe] ITyOOKuM maje-
HUEM, UMEHYEMBIM OOBIYHO KPaxoOM, PacTyT MO SKCIOHEHIIUATbLHO-CTCTICHHOMY
3aKOHY, TPOMOYJIMPOBAHHOMY JIOTONIEPUOUUECKUMHU KOJIEOAHUSIMU.

B kauecTBe mnpumepa MOXHO MPOWUJUIIOCTPUPOBATH H3MEHEHUE MHJIECKCA
S&P500 B nepuon kpaxa 1987 roma. Ha puc. 2.11 Mbl BUIUM pOCT LIEH MO yCKO-
pstoieica Tpaekropuu. Ilmocamu o00o03HaueHa KpuBasi COOTBETCTBYIOIIAS Clle-

JYIOIIEH NTapaMeTPU3alyy MO CTEMIEHHOMY POCTY:
I,(ty=4,+B,(t, )", (2.29)
rne A4,,B,, 5, t

C

- mapaMeTpsl NOATOHKK. CHHIYJISIDHOCTH B MOMEHT [, IIpel-

cTaBysgeT co0o0il BpeMs, Korjaa o0Bai Haubosee BEpOsSTEH.
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Ha puc. 2.11 BuUHa 0COOEHHOCTh YCKOPEHHUSI — MPUCYTCTBUE CUCTEMATHYeE-
CKUX OTKJIOHEHUH KOJIeOaTEeJbHOIO THMHA. DTy OCOOEHHOCTh MOXHO Y4Y€CThb, HUC-
MOJIB3YS JIMHEHHYIO JIOTONIEPUOANYECKYIO POpMYITy

I.(t)=A,+B,(t,—t)* +C(t, 1) cos(wlog(t, —1)/T).  (2.30)

OTO0  BBIp@XEHHE MPEACTABISET MPUMEP JIOTONMEPHOANUECKON KOPPEKIHH
JI0 YMCTOTO CTEMEHHOrO 3aKOHA JJis1 HaOI0jaeMol IEpEeMEHHOM, JeMOHCTPUPYIO-
el CUHTYJISPHOCTh B TOUKE f., U yUYUTHIBAET TAKUE YEPThI IPEAKPUIUCHOIO MO-
BEJICHMSI MHJEKCA, KaK pacTYyIUi CTENEHHOW TpeH[ (BTOpOE ClaraéMoe) U rumnep-
OO0NMMYECKYI0 TAPMOHHUKY C YCKOPSIOIIMMHCS KOJIEOaHUSIMH U 3aTyXarolled am-
IUIUTYA0M MO Mepe MPUOIMKEHUS K CXJIONBIBAHUIO «ITY3bIps» (TPEThE CIIaraeMoe).

Jlns unnexca S&PS00 (1987 r.) HAaWIydIIIUM COOTBETCTBUEM JIJIsl CTETIEHHOTO
3akoHa (2.29) ssnserca A, = 327,B8,~ 79,0, =0.7, t. = 87.65. [lna BeIpakeHus
(2.30) 4, =412, B, ~-165,C=12, B, ~033, @w~74,T=2,¢t ~87.74.

s uanexca Dow Jones (1929 r.). [Tapametpsl noaronku ypaBuenus (2.30)
A, =571, B, ~-267,C~143, f,~045, @ ~7.9, t, ~1930.22. TIloxa-

pPOOHOCTH IIPOLIETYPbI OJATOHKHU ONKCaHbI B [ 149].
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Puc. 2.11. Ucrounuk JI. Copuerre. Kak npeacka3siBaTh Kpaxu Ha (PMHAHCO-

BbIX pbIHKaXx. — M.: UnTepHeT-Tpeiaunr, 2003. —230 c.
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IBoawnusa naaexkca S&P500.
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Puc. 2.12. Ucrounuk [[.CopHerre. Kak npeacka3biBaTh Kpaxu Ha (puHAHCO-
BbIX pbIHKaX. —M.: UnTepHer-Tpeiiaunr, 2003. -230 c.

DBoonuda naaexkca Dow Jones.

J171st mosib30BaTelisl, BBUY MHOXKECTBA UCIIOIb3YEMbIX MMapaMeTpoB (IOTOHKA
OCYIIECTBIISIETCS 10 ceMu napamMerpam!), npumeHeHne metoga COpHETTE MOMKET
NPENCTaBIIATh CYLIECTBEHHYIO BBIYMCIHUTENbHYIO TPYAHOCTh. B maHHoW pabote
MBI XOTENH OBl MPEUIOKUThL WHCTPYMEHT TpaUIecKoro aHain3a, KOTOPHIH C OJ1-
HOM CTOPOHBI YUUTHIBAET 0OHAPYXeHHYIO0 COpHETTE 0COOEHHOCTh TOT0, YTO PhIH-
KU TIepe]l TIIyOOKUM MaJeHUEM PACTYT MO 3KCIOHEHIIMAIbHO-CTENIEHHOMY 3aKOHY,
C IPyrodl CTOPOHBI MPUBJICKATENCH MPOCTOTON M 3()PPEKTUBHOCTHIO MCIIOIH30BaA-
Hus. OTMETUM, UYTO aBTOPY HEM3BECTHBI JAPYTrHe pabOThl IEMOHCTPUPYIOIIUE BO3-

MOXXHOCTb IIPUMCHCHUA JJaHHOTO MHCTPYMCHTA K IIPOTHO3WUPOBAHUIO KPaxoOB.

«Criagnout metp». @urypa texuuueckoro aHanuza «CkiagHoil metp» (na-
nee CM) 6wu1a npennoxena B 2000 roay B. JIuxoBuaoBsiM B xkypHazie [46] u pac-
CMOTpPEHa Ha MpUMEepEe BHYTPUIHEBHON TOPTOBIM HA MHUPOBOM BAJIIOTHOM pBHIHKE

FOREX (cuctema toprosnu JInxoBugoBa OCHOBaHHasi Ha 3Tou (Urype 3a nepuo
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1998-2001 rr. mokazana okoio 70% mpUOBUTBHBIX CACIOK). ABTOP OTMEYAET, YTO
Ha «KPYIHBIX BPEMEHHBIX MaciuTabax ¢urypa MOSBISETCS JAOBOJBHO PEIKO,
dbopmupyeTcst JoJTr0, a MOTOMY JJisi TOPrOBIM 0COOOro MPaKTUYECKOrO MHTEpeca
He npeacTasiser». HecMoTpst Ha 3T0 3aMevaHue, HaMU ObLIM IIPOBEJEHBI HUCCIIE-
JIOBaHUsl, MOKA3bIBAIOUIUE MMOJb3Y MpuMeHeHus ¢Gurypol «CKIagHol MeTp» ais
(GoHIOBOTO phIHKA HA OOJBIIMX MHTEPBaJaX BPEMEHHU, B YACTHOCTHU IS OIpejie-
JIEHUS «ITY3BIPS».

CM nosBisieTcss Ha YCKOPSIIOIIMXCSl PhIHKAX U MpeJCTaBisieT co00 Tpu 1o-
CIIEZIOBATEIbHO COCTUHEHHBIE JIMHUU TPEHIa, Kaxaas U3 KOTOPBIX UMEEeT Bce 00-
jee KpyToul yron HakioHa. Ha puc. 2.14 nudpoit 1 obo3HaueHa JIUHUS TpeHAA,
IIPOBEJIEHHAs 4Yepe3 IEPBOHAYAJIBHOE HANPABIECHUE DPACTYyLIEro pbiHKA. [lamee
MPOUCXOAUT OoJiee OBICTPHINA MOIBEM, (POPMUPYIONINI BTOPOM Jyd (JMHUS TOJ-
JIEPKKU 2), U, HAKOHEI, enle 0ojee KPyTol yroj moabeMa LeHbl, COOTBETCTBYIO-
MU TpeTbeMy JIydy Gurypsl (TuHus noanepkku 3). [IpopsiB KHU3Y 3TOrO Jyya U
0003Ha4YMJT OKOHYaHHE OBIYBEro PhIHKA.

Kak ormeuaer B. JIuxoBuaoB: «CKIIAIHON METp PEryISIPHO MOSABISETCS Ha
rpauKax Mocjae SHEPIUYHBIX, YCKOPSIIOIMIMXCS ABM)KEHUH PBIHKOB. Bece KoMIbio-
TE€pHbIE TEXHUYECKHUE UHJIMKATOPHI B TaKW€ MOMEHTBI IIPOCTO OECIOJIE3HbI: TPEH-
JIOBBIE TIOKA3bIBAIOT OYEBUAHBIN (haKT HATUYMS TPEHA, a OCHUIUIATOPHI HACTOIBKO
NEepeKyIUIeHb! (WM IeperpoaHbl), UTO TOJIKY C HUX TOKE HUKAKOT0».

Tot ¢akr, yto CM npuroneH ais aHaav3a AUHAMUKH YCKOPSIOIIMXCSA PbIH-
KOB, HaBeJI HAC Ha M0 00 MCIIOJIb30BAHUU JAaHHOW (DUTYpHI TEXHHUYECKOTO aHa-
Ju3a s onpeneneHus «myssipein». Hanomunm MaeHne CopHeTTe, KOTOpbIA CUU-
TaeT, YTO «KPaxH PbIHKOB CIy4YalOTCs Yallleé BCEro Mociie MpPOJ0KUTEILHOTO yC-
KOPEHHOT0 pocTa LeHb». Ho B To BpeMs kak uHCTpyMeHTapuil CopHeTrTe Ui Oml-
peneneHus Mmy3blps OCHOBAH HA MapaMETPUYECKON MOATOHKE K 3HAYEHUSIM LEHO-
BOTO PsAJia MOJIEIBHOTO CTENEHHOTO Psifia C JOTONEePHOIUUYECKUMH KOJICOAHUAMHU U
IPAaKTHYECKU HEJOCTYIEH MJsl pSAJOBOrO MHBECTOpA, ONpeiesieHue Ha rpaduke
¢urypsl «CkiaagHOH MeTp» JOCTYIHO AaKe HauumHaroleMy Tpenaepy. Kpome To-

ro, HIPUMCHCHHC CM 1no3BoasgeT U30€KaTh TUIMMMYHBIX OIIMOOK HOBHYKOB THIIA
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«MOKYNKU Ha MakcumyMax». CHpaBeAMBOCTH pajd OTMETHUM, YTO 3Ty OIIMOKY
COBEpLIAXOT HE TOJBKO HAYMHAIOLIME, HO U CTOPOHHMKU «UIPBI BIOJIb TPEHAA»,

BJIWBIIHNECCA B HCTO B HAACKIC HA I[aHBHefIIHI/Iﬁ POCT.

Kpome Toro, Ha menkux macmradax BpemeHd CM mpUMEHUM HE TOJIBKO Ha
ObIYBMX, HO U Ha MeJBEXbUX pbhlHKax. Ha pucynke 2.13 MenBexbs BOJHA pbIHKA
pa3BopayMBaiach C MOCIeN0BaTeNbHBIMU yckopeHusMu. ChopMupoBaB Havaio
HUCXOJSILEro TpeHaa (MepBblil JIyd HOBOTO CKJIaJHOIO METpa), [IeHa MOIUIA HIKE
Y Hallla HOBBIA MEJBEXKUM TpeHJ (BTOPOM Jyd), a 3aTeM M ele 0ojee KpyTou
TpeHa (Tperuii yiyd). IIpopsIB KBEpXy TpEThEro jyya (CUrHaJ K IOKYIIKE) CBOE-

BPEMCHHO CUTHAJIM3UPOBAJI O 3aBCPIICHNN MCABCIKBCT'O PBIHKA.
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Puc. 2.13. «Cxnagnoii meTp» Ha 30-munyTHOM rpaguke, OAO «JIykoiin»

Jlns npumenennss CM K aHa3y phIHOYHOW CUTYalMH WU BBIABIECHUIO IMOTEH-
L{MAJIHBIX KPAaXxOB MOKHO MCIIOJI30BATh CIEIYIOIIHUNA AITOPUTM:

1. Bolaenenue TpeHAOBBIX IPOMEXKYTKOB (MMITyJIbCOB) (PUIYpPBI JIs1 OIpeie-
JeHust o0uel CTpyKTypsl my3bipsa. Tak, Ha puc. 2.14 natunckumu mudpamu I, 11,

IIT 0603HaYEHBI COOTBETCTBYIOIINE TTPOMEKYTKH.
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2. Ilo xaxxaoMy MMIYJIbCY MPOBOASTCS TPEHAOBBIE JIMHHM, KOTOPBIE U CTa-
HOBSTCSI JIydyaMH (PUTYpBI.

3. CrposTca mpomoKEHUs MepBoro u Broporo Jyywyed. Ha puc. 2.15-2.16
MO’KHO 3aMETHUTh, UTO MOCIIE «IPOOUTHUS» TPETHEro Jyya [IeHa aKTUBa MaJacT ellle
HWKE U yIMPAETCS] B YPOBEHb CONIPOTUBIIEHUSI, KOTOPBIM BBICTYIAET NPOJOKEHHE
BTOPOTroO Jiyya. /(s Tex, KTo He ycnen pacnpoaarbh akTUBbI, OTCKOK OT 3TOTO YPOB-
HSl BBEPX JIa€T XOPOILYI0 BO3MOYKHOCTh CAENaTh 3TO. TpeinepaM, UTParOIIUM KO-
POTKHE TMO3ULIUH, MPOOUTHE MPOAOIHKEHHS] BTOPOIO Jydya TaKKe JaeT XOPOIIMid
OPUEHTHP JUIsl OTKPBITUA NO3ULMU. HakoHel, NpoiomKeHne NepBoro Jryva siBiis-
ercs 3(pPeKTUBHBIM cHUTHAJIOM. Eciau pbIHOK HE NMpoOMBAaeT 3Ty JMHHUIO Cpasy
SHEPTUYHBIM XOJIOM, TO B OOJBIIMHCTBE CIy4aeB My3bIph OKOHYATENIBHO «CAyBa-
eTCs» KaK pa3 B AMANA30HE MEXKIY IPOJOJDKEHHUSIMH BTOPOrO WU IEPBOrO Jy4eH,
IJle ¥ MPOUCXOANUT KOHCOJIUIAIMS LIEHBI Nepe NOCIeAYOIIMM pocToM (puc. 2.17-

2.20).

Puc. 2.14. Cxema popMupOBaHMS CKJIAAHOTO MeTpa
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[Tpoummoctpupyem noctpoenne CM Ha npuMepe HEKOTOPBIX U3BECTHBIX

«ITy3BIpEN»:
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Puc. 2.15. ®opmupoBanue ckiaaaHoro merpa Dow Jones Industrial, 1927 - 1929 rr.
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Puc. 2.16. ®opmupoBanue ckiagnoro merpa SP500, 1986 - 1987 rr.
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Puc. 2.17. ®opmupoBanue ckiagnoro merpa SP500, 1997- 1998 rr.

FCOMP@ LAST-Dally DZ/01/2001; T H=2872.47 L=277261 W=-1977415160

¥ basoo.oo

“A+anon.og

. }2s00.00

Puc. 2.18. ®opmuposanne ckiagnoro merpa NASDAQ, 1998 - 2000 rr.

IIpumenenue CM k anaam3y poccuiickoro ¢onaoBoro poiaka (2005 -

2007 rr.). Ha puc. 2.19 Buano, yto npodutue ungekcoM PTC tperwsero syua B
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Mmae 2006 r. oka3zanoch BEpPHBIM MPHU3HAKOM Hayaja CyLIECTBEHHON KOPPEKLIHH Ha
pbIHKE. PBIHOK IIpOoAOIIKal mafaTh JO CEPEAUHBI UIOJIS, TA€ U Hallell MOAJIEPKKY B
00JacTH NMpoOIKEeHHs TiepBoro jyda. Hanomuum cienyroiiee Hadmonenue: «Ec-
JY PHIHOK HE MPOOMBAET MEPBBINA JTy4 Cpa3y HEPIMUHBIM XOJIOM, TO B OOJIbLINH-
CTBE CJIy4aeB Iy3bIpb OKOHUYATEIBHO «CIyBAae€TCsH» KaK pa3 B JUANa30HE MEXKIY
IPOJOJDKEHUSMH BTOPOIO M NEPBOrO Jy4yeH, I/Ie U MPOUCXOAUT KOHCOJWIALMS
LIEHBI [IEPE] MOCIEYIOIUM POCTOM». AHAJOTMYHYH0 KaPTUHKY MOYKHO YBHJIETh
Ha rpaduxke (2.20).

[Tocne «cmyBanus my3bips» B Mae 2006 roga, ppIHOK IIPOJIOJIKUAI POCT, C IMe-
PUOIMYECKMMU KOPPEKLUSAMHU MEX]y JHMalla30HOM IEPBOro M BTOporo Jyya. Ilo
MHEHHUIO aBTOpA, JIMHUS NEPBOro Jydya, B 00JACTH KOTOPOW celuac M HaXOJIUTCA
3HaueHue uHjaekca PTC, u oTpaxkaer cnpaBeyIMBbIA ypOBEHb MHJEKca. UTO moa-
TBEP)KJAET paHHEE CHEJIaHHbIN BBIBOJI, MOJYUYEHHBIH MIPU MOACUETE MPOLIEHTA Je-

TEPMUHUPOBAHHOTO Xa0Ca.

FTSI_IMNDER LAST-Daily 034 472007 H=1761.3300 [ =1750.7400 Y=0
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Puc. 2.19. Unaekc PTC, 2005-2007 rr.
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Puc. 2.20. ®opmupoBanue «CKIaqHOro MeTpa»

OAO «I'azmpom», 2005-2006 rr.

Cnenaem BaxHoe 3aMmeyanue. OIHUM U3 MOCIEAHUX APKUX COOBITUN HAa MHU-
poBOoM (DMHAHCOBOM pPBIHKE SIBIJIOCH HenaBHee (28.02.07) kpymnueiimee 3a 10 et
najeHue kuraiickoro uuaekca Shanghai Composite Ha 8,8%, 4uTO mpuBeNo K mna-
HUKE Cpelli NHBECTOPOB BO BCEM MUpPE. AHAJIUTUKH OECIIOKOSTCS, 4uTOo, eciu B Ku-
Tae MupaMuja OKOHYATENIbHO PYXHET, 3TO OKAKET CHJIbHOE HETraTUBHOE BIIUSHUE
Ha BECh MUPOBOU (PMHAHCOBBIN PHIHOK.

[Ipumensia durypy «CxnaaHON METp» K aHAIU3y CUTYallMd KUTAHCKOTO WH-
JIeKca 3a MOCJEeHHUE JIBa T'0Jla, MOKHO YBUAETH (CM. puc. 2.21), 4TO UHIEKC YKe
JBaXK/Ibl TecTUpoBai TpeTuil nyd ¢urypsl. [lepBoe TecTupoBaHue - KOppeKUUs
uHgekca B Mae 2006 r. mporuia HeTOCTaTOYHO TIIyOOKO (TMajeHne COCTaBUIIO OKO-
70 14%, B To BpeMsi kKak HU (DOHAOBBIX PBIHKAX JIPYTUX Pa3BUBAIOLIMXCS CTPaH
okoisio 20-30%), U 10 cuX MOp MPOLEHT JAETEPMUHUPOBAHHOIO Xaoca Ha PHIHKE
Kuras Benuk, a 370, Kak ObUTO MOKAa3aHO BBINIE, OTPAXKEHUS HaIU4YUs (PUHAHCO-
BOTO «ITy3bIpsi». Bo3MokHOE MpoOUTHE TPETHEro Jiyda MOKET BbI3BaTh 3(DPexT

«IOMHHO» Ha BCCX MHUPOBLIX PBIHKAX.
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Puc. 2.21. ®opmupoBanune «CKJIAJTHOI0 MeTPa» KUTANCKUNA MHIEKC

Shanghai Composite, 2005-2006 rr.

Takum 0Opa3oM, MOXKHO CENaTh BBIBOM, YTO HE CMOTPSI HA TO, YTO IO CBOEH
JMHAMHUKE POCCUMCKUNA PBIHOK akiui Kk cepenune mapta 2007 roga He mpeapacio-
JIOXEH K MaJCHUIO0, HECTaOMIIbHASI CUTYallus Ha MUPOBBIX PBHIHKAX B JIyYIIIEM CITy-
yae MOXKET IPEISITCTBOBATh JAJbHEUIIIEMY POCTY, a B XYIIIEM - TIOBJICYb MTEPUOT

CTarHallym u IaJacCHMsI.
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3. TEOPUA U NTPAKTUYECKOE UCITOJIb3OBAHUE I'MITOTE3bI KO-
I'EPEHTHbBIX PBIHKOB HA OCHOBE MO/IEJIM BET'E-U3UHI'A

B Tpetbeli riaBe aHaNM3UPYETCsl TEOPUS KOT€PEHTHOTO (PMHAHCOBOTO pBhIHKA
Ha npumMepe noseaeHus uHaekca SP500. B otnuune oT npeaplaymux 4yacTteu pa-
OOTBI, 3[€Ch MpeJuIaraeTcsi MHOTO(aKTOpHAsi MOENb MOBEACHUS (PUHAHCOBOTO
PBIHKA, B OCHOBE KOTOPOH JIEKUT (puznueckas Mozaenb M3uHra nioTHOCTH BEposiT-
HOCTH pacrlpeeleHns HAMArHUYEHHOCTH B (heppOMarHeTuke (HalmoOMHHUM, KCTaTH,
YTO pelieHue 3HaMmeHuToro ypaBuenus bmka-Illoynca nenooOpa3zoBaHus OMIINO-
Ha ObuT0 TosTyueHo Yepuwuiem Ha 10 et panee B 1963 roay npu penieHuu Ter-
JoBOTrO ypaBHeHus AU dy3un B TBEpAoM Tene). B oTiinuue oT ynoMsiHyTol Moze-
mu bika-1lloynca [110], 6azupoasiieiics Ha Teopun 3GHEKTUBHOTO PhIHKA U HE
JIOTTyCKaBIIIE BO3MOYKHOCTH JOJITOCPOYHOIO NMPOTHO3WPOBAHHUS LIEH, TEOPUS KO-
TEPEHTHOr0 phIHKA [155] momyckaer, 4To B HEKOTOpBIE NEPUObI BPEMEHU PBHIHOK
B OOJIBINIEH WJIM MEHBIIEH CTETIEHU CTAHOBUTCS MMPOTHO3UPYEMBIM. Y 1aJIOCh MTOKa-
3aTh, YTO XapPAaKTEPUCTUKHU COCTOSIHUS PhIHKA CBSI3aHbBI C XapaKTEPUCTUKOM «J10JI-
TOCPOYHOU NaMATW» XepeTa, U3y4YaBIIEHCs BO BTOPOM IJ1aBE, XapaKTEPU3YIOLIEH
HACTPOEHUE YYACTHUKOB PHIHKA; IPUBECTU (OPMYJIbI pacuera JJisd XapaKTepUCTU-
KM, OTBEYarolledl 3a BHeIIHWE (hyHAaMEHTalIbHbIE SKOHOMUYECKHE U TOJUTUYE-
ckue GakTophl U, HAKOHEII, B OTJINUKE OT (pusmdeckoit moaenu M3unra, B KOTOpoi
IPEANnoiaraeTcs MOCTOSHHOE YMCI0 HAMarHWMYMBAIOIMIMXCSA 3JIEMEHTOB, NTOKA3aHO,

4TO YHCJIO YHYAaCTHHUKOB PbIHKA HAIIPAMYIO CBA3aHO C TCKYIIHM COCTOAHHUCM PbIHKA.

3.1. I'mnoTre3a KOrepeHTHbLIX PLIHKOB

Teopun xaoca mbITaeTcs MpeACKa3aTh JBMXKEHHE PHIHOYHBIX IIEH C TOYKHU
3pEHHs] HEIMHEMHBIX JETEPMUHHUCTHUYECKUX MOJENEH. B IPOTUBOIIONOKHOCTE €
runore3a korepeHTHoro peiHka (Coherent Market Hypothesis — CMH) siBnsiercs
HEJIMHEWHOW CTaTUCTUYECKOU Mojienbio. Mojens Oblia pazpadborana Tonucom Be-

re u onucana B 1990 roxay B cratee [155]. B ocHoBe Monenu Bere ncnons3oBaHa
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TEOpHsI COLMAIIBHOM HMMMTALIMM, KOTOpas B CBOK OYEpENb SIBISECTCA Pa3BUTHUEM
¢uznyeckoil Mmoaenu M3uHra onuceiBaroias KOrepeHTHOE MOJIEKYJISIPHOE TIOBEIe-
Hue B (heppoMarHeTuke (T.e. B MeTaie, 00JaJaroeM BBICOKOM MarHMTHOW IMPO-

HHUIIAEMOCTBIO).

Mopeas U3unra. Kak ormeuaer Ulpenep [92, ctp. 458], 6onpmmucTBO u-
3UYECKUX MOJIENIE HACTOJBKO CJOKHBI, YTO MPUXOJIUTCS IOJararbCs JIMIIb Ha
JIOCTaTOYHO MPOCTBHIE MOAETU pealbHOCTU. OAHOM W3 TAKUX MOJEIIEH SBISETCS
MOJIelb CIMHOBBIX CHCTEM, Ha3BaHHAs B YECTh HM3BECTHOro (u3mka OpHecTa
M3uHra u craBlias B HACTOSAIIEE BPEMsI OCHOBOM I CO3JAaHUSI CTATHCTUYECKUX
Mozenel (ha30BbIX MEPEXO0B B PA3IMYHBIX 00JACTAX (PUBHKHU.

s mpumepa [155], paccMOTpuM MOAENb B MPUIIOKEHUH K (eppoMarHeTH-
KaM, MpeCTaBIAIoIuUe cO00N yA00HbBIE CUCTEMBI, B KOTOPHIX MOXHO HaOII0aTh
(dazoBbie MEepexonbl pa3IMYHbIX THMOB. B KkadecTBe mpumepa ¢eppoMarHeTHka
BO3bMEM OpycoK >kene3a. B mogenu M3unra crivabl (MarHUTHbIE MOMEHTBI) MOTYT
IPUHUMATh TOJIBKO JIBa BBIJIEJIEHHBIX HANpPaBJICHUS — JUO0 BBEpX (MOJIOKUTEIb-
HBIM CIiUH), 100 BHU3 (OTPUIIATEIBHBIN CIIMH). Y POBEHb MAarHUTHOTO TOJISI OyIeT
3aBUCETH OT JABYX MapaMeTpPOB: CBSI3U COCEIHUX MOJIEKYJ (BHYTPEHHSSI KIACTEpH-
3alMsl) ¥ HaJIU4HsI BHELTHETO TOJIS.

Ecnu xene3nplit Opycok Harper, ciydailHble CTOJIKHOBEHHUSI COCEIHHX MOJe-
KyJd OyAyT SIBIATHCA NPUYMHON XAOTHUECKOIO0 MOJEKYJSIPHOTO ABMXEHUs. Bpems
OT BpEMEHH, OOJIbIIasi YaCTh MOJIEKYJ MOXKET ObITh HAlpaBieHAa BBEPX HIW BHU3,
HO B CPEIHEM, Pa3HUIA MEXIY KOJIMYECTBOM MOJIEKYJI HANPaBJICHHBIX BEPX WIIU
BHU3 OyJeT paBHa HYJIIO, U KaK Pe3yJbTaT Mbl Oy/J€M UMETh HOPMAJIbHOE BEPOAT-
HOCTHOE paclpeeIcHHeE.

Ecnu temmnepatypa kene3Horo Opycka MOHMXKAETCS HUXKE KPUTHUYECKOW OT-
METKH, TO B3aUMOJEICTBUE MEKIY COCETHUMH MOJIEKYJaMHU YCUJIMBAETCSA U HAYU-
HAaeT NPEBBIIIATH CIyYailHble TEpMajbHbIE CHIIbL. B ciiydae, ecinu rpymnmna MoJieKyJ
HAYHET JBUKEHUE B ONPEJCICHHOM HaIpaBiI€HUH, TO COCEIHUE MOJIEKYJIbl TAKKe

MOCTIEAYIOT B 3TOM HampaslieHuH. Bckope chopmupyroTcst 6omblnne rpymnmnbl Kak
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TIOJIOKHUTENIBHO, TaK M OTPUIIATEITLHO HAIMPABICHHBIX MOJICKYJ, KOTOPhIE Ha MaK-
POCKOIIMYECKOM YPOBHE CTaHYT NMPUYMHOW JIONTOBPEMEHHBIX (IYKTyallMid Mar-
HUTHOTrO 1oys. OJIHAKO, €CIIM HET BHEIIHEr0 CMEIICHHMS, NMEIOMIEr0 TCHICHIINIO
BBIPAaBHMBATH TPYIIBI B TOM WM WHOM HaIlpaBJICHWH, CpeHee 3HadYeHue OyneT
OCTaBaThCS PABHBIM HYJIIO.

Ecnmm, B 3TO Bpemsi, Ha OpyCOK jkelie3a BO3JEHCTBYET BHEITHEE MarHUTHOE
1oJie, To OOJBITMHCTBO TPYIIIT MOJIEKYJI OyIyT BRICTpAUBAaTHCS B OJHOM HaIlpaBiie-
Hun. CiydaliHble TepMabHBIC CHJIBI BCE €Ie OyAyT SBISATHCS MPUYUHON M3MEHE-
HUW B MAarHUTHOM TI0JIe, HO TIOKa BHEITHEE T0JIe OyIeT OCTaBaThCA TEM K€ CaMbIM,
a TeMmreparypa He OyAeT BBIINIC KPUTHYECKOTO YpPOBHS, OOJBIIMHCTBO MOJICKYJI
OyIyT OCTaBaThCS BHICTPOCHHBIMU IT0 HATIPABJICHUIO BHEITHEH CHUTHI.

Taxum oOpaszom, momens M3uHra mpemiaraeT yaoOHYIO MOJIENb, KOTOPYO
MOXHO TPHMEHSTh K CHCTEMaM, COCTOSHHE KOTOPBIX OMPEICIAETCS YPOBHEM

BHYTPEHHEU KJIaCTEPU3ALMHU U BO3IEUCTBUEM BHEIIHUX CHUII.

Teopusi counajpbHO UMUTANMM. Teoprs cOUMATBHON UMHATALIMM CTajla W3-
BecTHOM nocie nosisneHust padbotsl E. Kamnen u JI. [llanupo, ubs cratbst «A theory
of Social Imitation» BeiIa B cBet B xxypHajie Physics Today B 1974 roay [114].
CToHuT OTMETUTH, YTO OTIIPABHOWU TOYKON JaHHOW TEOPHH MOKHO CUHTATh padOTy
Bonbdpanra Beiimxa [156]. ['maBras uaes Belinnnxa ocHOBBIBAJIACH HA TIPE-
MOJIO)KEHUH, YTO MOBEJICHHE WHJIMBUIYYMOB B COLIMAIbHBIX rpynnax (K KOTOPbIM
MO>KHO OTHECTH U PbIO, MIABAOIIUX B KOCSKAX, M MOJET NTHIl B CTasIX, U CBETIISIU-
KOB, MEPLAIOIINX B YHHUCOH, U JIFOJIEH, MOATBEPKACHHBIX TEHACHIIUSAM U HACTPOE-
HUSIM MOJIbl) MOAOOHO MOJIEKyJlaM B Opycke xene3a. [Ipu HEeKOTOpBIX YCIOBHSX
OHU BeayT ceOsl HE3aBUCUMO JIPYT OT jApyra. B apyrux ciyyasix, MbIILIEHHE TeX
K€ CaMbIX MHIUBUIYYMOB TOJIIPU3YETCS, TO €CTh JIMYHOCTH OyAyT NEeHCTBOBATH
KaK TOJINA, U MHIWBHUAYAJIbHOE PALMOHAIBHOE MBIIUICHHE 3aMEHSETCS KOJUJIEK-
THUBHBIM.

Kak 3amernn eme B XIX Beke Yapnwsz Makkeit [51]: «Jlroam, kak HEKTO yaad-

HO BBIPA3UJICS, MBICJIAT CTAI0OM; BbI Y3HACTC, YTO CTAAOM KC OHU CXOJIT C yMaA, 4 B
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CO3HAHHME MPUXOAAT MEIJICHHO U MOOAMHOYKE». TakuM ke o0pa3oM, Opycok ke-
jie3a, MOJBEPKEHHBIN BIMSHUIO MATHUTHOTO TOJI JOCTAaTOYHO MPOJOJIKUTEIHHOE
BpEMsI, CTAHET CUJIbHO MOJISIPU30BAaHHBIM, M, TOJIBKO MOCJE NPEKPAILECHUS BIAUSHUS
BHEIIHUX (PaKTOPOB, MEJICHHO BEPHETCS K HEMIOJIAPU30BAHHOMY COCTOSIHUIO.
daktryecku Belux pacmumpuil XOpouio U3BECTHYIO Mojienb (peppomarHe-

tu3Mma M3unra na MoJIpr3atvio MHCHHA B COOMAJIbHBIX I'PYIIIIaXx.

I'mnore3a xorepentHoro poinka. B 1990 rony Tonnc Bere B cratee [155]
IPEIOKIIT TUIOTE3y KOT€PEHTHOTO pPhIHKA. 3a OCHOBY Bere B3s1 TEOpHUIO COLM-
JIbHOM MMUTALMM A MOJEIMPOBAHUS MOJSPU3ALMU OOIIECTBEHHOTO MHEHUS.
OH TpennoNIoKU, YTO CYIIECTBYET CBA3b MEXAY PHIHOYHOMW MOJSIpU3aluen u J0-
XOJTHOCTBIO LIEHHBIX OyMar.

OTtmeTuM, 4TO B MpUMEHEHUH Mozenu M3uHra Kk MOAEIUpPOBAHUIO JOXOJHO-
cTeil (MHAHCOBBIX MHCTPYMEHTOB, CIEAYET YUECTh HEKOTOpPhIe 0COOEHHOCTH (POH-
JOBOTO pblHKA. B ornuume ot Opycka xkene3a, (JOHAOBBIM PHIHOK MpPEJCTaBISIET
co00# OTKPBITYIO CHUCTEMY, YTO MPEAINOJaracT HEMpPEPHIBHBIN MOTOK JEHEKHBIX
CPEICTB AJI1 COXpaHEHHsI BO3MOKHOCTU (Da30BBIX MEPEXOJ0B OT «Oecrnopsaka» K
Oosiee OpraHu30BaHHOMY cOCTOsiHUIO. [lo aHasorny, MOXKHO MPUBECTU B IPUMEP
Ja3ep, Hy>KJAIOUIUICs BO BHEIIHEH HaKa4yKe AJIs MOAEepKaHusl HEMPEPHIBHOTO TO-
TOKa 3JIEKTPOHOB ISl U3JIy4eHUs cBeTa. Eciu moTok sHepruu B Jiazepe HEAoCTa-
TOYEH, OH OyJET U31y4yaTh JIUIIb CIA0bIN, «CIIyYailHbIN» CBET.

MOo>KHO TIPEINONI0KUTh, YTO MPOMBILIUICHHbIE TPYNNbl Ha (POHJOBOM pPBIHKE
SBIISIFOTCS aHAJIOraMHM MOJIEKYJ B OpycKe »kenes3a, U YTO JOXOJHOCTb PbIHKA IEH-
HBIX OyMar NpOMOPIMOHATBPHA PA3NMUYUI0 MEXKAY YHCIOM HWHBECTUIIMOHHBIX
Ipyni, TOPTyIOMIMX Ha MOBBILICHUE, U YUCIIOM, TOPTYIOLIUX Ha MOHWXEHue. PbI-
HOYHBIE JOXOJHOCTH MOT'YT O€CIOpPSIIOYHO KOJIe0aThCsl OKOJIO HyJIs (KaK B Iepe-
rpeToM OpycKke Kenes3a), IM00, MPU 0COOBIX YCIOBUSX, OHH MOTYT JE€MOHCTPHUPO-
BaTh BBICOKYIO CTENEHb MOJSPU3AINH, KOTOPAsi COMPOBOXKAAETCS OOJIBLION pa3HU-
el B IOXOJAHOCTH MEXIy WHBECTOpaMu. B manpHeileM Takvue MOHATHS KaK MH-

BECTOD, Tpeilaep, TOproeer OyAeM CUATaTh CHHOHUMAaMU.
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Jlis mepenoca Moaenu M3uHra Ha peIHKK KanmuTaia MPEIToIOKUM CIEAYI0-
mme gomymieHus. IlycTe » — 49nciao WHBECTUIIMOHHBIX TPyNN Ha (PMHAHCOBOM
pPBIHKE (YMCII0 MHBECTOPORB). MHEHHE WHBECTOPOB, OXKHIAIOIINX POCT KOTHPOBOK,
MO>XHO O0O3Ha4YUTh, KaK «+» (OyleM Ha3bIBaTh €ro MO3WTHUBHBIM WM OBIYBUM),
aHAJIOTUYHO, MHEHIE MHBECTOPOB, OXKHUJAIONINX IMaJeHIe KOTUPOBOK, 0003HAUYUM
KaK «-» (OyaeM Ha3bIBaTh €ro OTPUIATEIHHBIM WM MEIBEKBUM), IPU 3TOM B JIIO-
00l MOMEHT BPEMEHH HMHBECTOP MOKET MOMEHSTh CBO€ MHEHHE Ha MPOTHUBOIIO-

noxHoe. O6o3HaunM p, (1, ,n_) BEpOATHOCTb M3MEHEHUS] MHEHUS C IUIIOCA Ha
MHHYC, a p_, (n,,n_)- BEepOSTHOCTh U3MEHEHHU MHEHUS C MUHYyca Ha Iumoc. He-
00X0/IMMO BBIPa3UTh (GYHKIHIO pacipeiesieHus BepositTHocTel f(n, ,n_,1).

MO>XHO NOJIYYUTh CIIEAYIONIEe KNHETUYECKOE BhIpakeHue [85]:

df[n,,n_;t]
dt
+(m_+Dp_,(n, =L,n_+1)f[n, —Ln_ +1t]- (3.1

—n.p,. (n+’n—)f[n+n—;t] - n_p_+[n+,n_ ]f[n+n_,t]

=, +)p, (n, +Ln_ =D f[n, +Ln_-1¢t]+

B sTOM ypaBHEHHH CYMMHPYIOTCS BCE BEPOSTHOCTHBIC TIEPEX0/IbI BO MHCHHSIX
WHBECTOPOB, IIPOM3OIIE/IINE 32 KOPOTKHIM MHTEPBaI BpeMeHH Af, OTHOCUTEIIBHO
HEKOTOPOTO MOoJIoKeHUs (cM. puc. 3.1).

f{n.+1. n-1)
oo SEEDDDD

p-(n-+1.n-1) p+(ns. n)

f(n:. n)

o0 CDDDEED

po(n.-1.n+1) P+ (0. 1)

oo CDDEE

f(n--1. n+1)

Puc. 3.1. IIpumep BepOSITHOCTHBIX NEPEX010B
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Jlnis onucanus mpeobafaroield TEHACHIIMA Ha PhIHKE (MO3UTUBHOM MM He-
raTUBHOM) BBEJEM IEPEMEHHYIO ¢. OTa MEPEMEHHas OTPAKAeT BEJIUYMHY pPBbl-

HOYHOW MOJIIpU3allui MHEHUN YYaCTHUKOB PBIHKA:

11
—(n. -n)/2n;qe|——;~|. 2
qg=(n,—n_)/ n,qE[ 2,2} (3.2)
MBI MOXEM IepenucaTh paclpeieieHHe BEPOATHOCTEH, HUCIONb3ysS ¢ U
1
Aq:;:
L @=np 1= p @ (3.3)
Aq —\q)=n.p,_ +9—_Aq2qp+—qa .
1 _ _ b1
@=L =G p (), (3.4)
Hcnons3yst 5TH BeIpaKEHMs, BeIpaxkeHue (3.1) MOXKHO yIIPOCTHUTE:
Mgt 1 1 _ _ _
N Aqw+_(q+Aq)f(q+Aq,t)+ Aqw_+(q Aq) f(q—Aq,t) s
1 1 '
M@0 (00
Torna
@=L @fa@n+ 2w @ f@nsg+
dt qv _Aq +—q qa aq Aq +—q qa
L @r @)+ @ @n-2 . @ f@0Ag) -
20> Mg T ’ Ag o N T ’ (3.6)
10* 1 N 1 _
_EQ Aqw_+(q)f (g,1)Aq") Aqw+_(q)f (g-1) Aqw_+(q)f (g.1))=

=§(<w+_ @ @D @)+~ L (v (@) +w. @) (@A)
q 20q

Omnpenenum K (q) - koapdunuent apeiida, Q(q) - koaddurnuent muddysuu:
K(q) =[w_ (9)—w, (9], (3.7)
Ag)=[w, (@) +w_ (9]Aq. (3.8)

B pesynbrare nonyuum ypaBuenue dokkepa-Ilnanka mis pacnpeneineHus Be-

POSITHOCTEMN:
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d 0
ACR) =——[K(q)f(q,t)]+——[Q(q)f(q,t)] (3.9)
t oq
3TO ypaBHeHI/IH B HACTHBIX HpOI/IBBOI[HBIX pemaeTCﬂ I/IHTerI/IPOBaHI/IeM
1 K(q)
) - 2 3.10
Jula) = Q() p{ 1 0@ q} 10

I'ZI€ ¢ — 3TO HOPMUPYIOLLAsl KOHCTAHTA.
Kak Obu10 ykazaHo Bbllle, Benux 1no aHajioruv Mexay MOBEJECHUEM UHIM-
BUJYYMOB B COLIMAJIBHBIX IPYIINAX U MOBEJECHUEM MOJIEKYJ B (peppoMarHure cje-

JTaJI TIPEJIIOJIOKEHNE O BEPOATHOCTSX mepexonoB p. (q)u p_. (gq). Ou npenmo-

JIOKWJI, YTO UHAUBUIYYMbI TIOJIBEPTatOTCsl BO3JICHCTBUIO ABYX CUJI: CUJIE BHYTPEH-
HEro B3aWMOJICHCTBUSA MEXy CAaMUMU HWHAMBUAYYMaMU | CWJIE BIMSHUS BHEIII-
HUX OKPYKaIOIIUX YCIOBHM.

CormocTaBiisisi MHEHUSI «+» WIH «-» C HalNpaBJICHUEM CIHHA, aHAJIOTUYHO C
Mozenblo M3uHra, BEpOsSITHOCTHBIE MEPEXOAbl IKCIIOHEHITUATBHO 3aBUCSIT OT BIIUS-

HHA BBIICOIMMCAHHBIX JIBYX CHUJI M PABHBI:

%”1)} = aexpl- (kg + )], G.11)

p.In.nl=p, (9=a exp{

pln.nl=p . @)=a exp{%} = aexplt (kg + )], (3.12)

rae [/ — mepa CrnocCOOHOCTH K aJIalTalliy 10 OTHOIICHUIO K cocelisiM; H — mapameTp
npeanoyTuTesbHoro MHeHus (H >0 mokas3pIBaeT, 4TO MOJOXKHUTEIbHOE MHEHHUE
NPEIIOYUTACTCS OTPHUIIATEILHOMY); ® - KOJUIGKTHBHBIN IMapamMeTp OOMIECTBEHHO-
ro MHeHus (B ¢usmke coorBercTByeT napamerpy k1, rme k, - mocrosHHas
boneumana, T — TemnepaTypa); ¢ - 4aCTOTA MPOLIECCOB IIEPECKOKOBY.

Ucnonszyst  Beipakenus (3.7) u (3.8) MOXKHO MOJTYYUTH:

K(q) = a[sinh(kq + h) — 2q cosh(kq + h)], (3.13)

0(q) = [cosh(kq + h) — 2gsinh(kqg + h)]. (3.14)
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[To amanoruu ¢ Mozenpio VM3WHTAa mpU MOJACTAHOBKE UYMCICHHBIX 3HAYCHHM
(3.13) u (3.14) B (3.10) MOXKHO MOJYYHUTH JIBa TUIIMYHBIX pe3yiibrara. [lepBoiii co-
OTBETCTBYET BBICOKOTEMIIEPATypPHOMY TIPENETy, U BOSHUKACT M3-3a YAaCTHIX TIEpe-

MEH MHEHHS MPH HU3KON aJanTalliil HHIUBHIYYMOB k << kaumu%CKm , TAKUM 00-

pa3oM, MOJIy4aeTcs OJHOLICHTPOBOE pacipeesieHue MHeHu (g Oynet konebaThes
OKOJIO HyJIs1). Jlpyrasi cuTyanusi BO3HUKAET, KOrJa rnapaMerp COLUalIbHOrO KJIMMa-
Ta ® yMCHbBIIACTCS, WM YK€ KOHCTAHTA CBSI3M MEKIy WHBECTOPAMHU yBEIUYNBACT-
Csl, BO3HUKAET JIBE€ I'PYIIIbl MHEHHI KOTOPBIE U OMHCHIBAET «IOJISPU3ALNI0» PhIH-
Ka.

Pacnpenenenne ppIHOYHBIX JTOXOAHOCTEH f(g) Bere comoctaBui ¢ pacnpene-
JIEHUEM BEPOSITHOCTEN MOJIPU3ALMH U JaJI CICAYIOUIYI0 MHTEPHPETALNIO yIIpaB-
JSIOIIUX MapaMeTPOB CUCTEMBI:

h — pyHIameHTanpHOe cMelleHne (pe3yabTaT BIAMSHUS BHEITHUX SKOHOMHYE-
ckux ycnosuil). [lapamerp Bappupyercs ot -0,02, 4T0 COOTBETCTBYET HEraTUBHBIM
OKpPY’KaIOIIUM YCJIOBUSIM (TO €CTh TE€M, BIMSHUE KOTOPBIX MOTEHIIMAIBHO MOMKET
YMEHbILIATh CTOMMOCTh LIEHHBIX OyMar, 4To MOKET NMPUBECTH K MEJIBEKbEMY PbIH-
Ky), 10 3HaueHus +0,02, COOTBETCTBYIOIIETO MO3UTUBHBIM OKPY>KAIOIIKUM YCIOBH-
M (COOTBETCTBEHHO, 3TO TaKUE yCIIOBHUS, BIUIHHE KOTOPBIX NOTCHIIMAIIBHO MOXKET
YBEJIIMYUTH CTOUMOCTb LIEHHBIX OyMar, 4TO MOXKET MPHUBECTU K ObIYbEMY DPBIHKY).
3Ha4yeHUs, JIEKAIIUE OKOJIO HYJII, COOTBETCTBYIOT HEUTPAIBHON dKOHOMHUYECKOU
CUTYALHH.

k — pbIHOYHBIE HACTPOEHUS UJIU MTOKA3aTeNlb CTEIIEHNU COITIACOBAaHHOCTH MHBE-
cTopoB (B [67] - «moKa3aTenb MOBeAEHUs TOIIbD). [lapaMeTp MOXeT mpuHUMATh
3HadyeHus ot 1.3 mo 2.2. Ilpu 3Ttom k=1.8 COOTBETCTBYET MOTHOCTBIO CAyYaHOMY
BPEMEHHOMY DPsAy. MBI IPEIIIOIOKUIN, YTO CYLIECTBYET CBSI3H MEXAY IIOKa3are-
aem k m nokazarenem Xepcrta H. DTy cBsi3b MOXKHO BBIPAa3UTh COOTHOLIEHUEM

H=k-13 (8)

HeiictBurensHo, B ciayyae k=1.8, To H=0.5 — MbI nonyuyaem cirydaiiHbIi pbl-

HOK. Ecnu k Bo3pactaeT u paBHO 2, To Bo3pacTaeT U nmokasartenb Xepcera =0.7, 4To

O3HAYaeT MPUCYTCTBUE Ha phIHKE «pekuMma Tomb». Eciu k magaer nuxke 1.8, To
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UMEEM aHTUIEPCUCTEHTHBIA PAM, YTO Ha MPAKTHUKE OTPaKaeT «MUI000pa3zHoe»
OOKOBOE JIBUKEHUE.

N — uncno creneHe cBoOOIbI, UM KOJUYECTBO YYaCTHUKOB pbIHKA. byaem
Ha3bIBaTh YYACTHUKOM PBIHKA - TPYIIy UHBECTOPOB CO CXOAHBIMA MHBECTHUIIMOH-
HbIMU JIEUCTBUAMHM M OXHUIAAHUSMH OTHOCUTEIBHO JAJbHEWILErO0 HANpPAaBICHUS
peinka. Jlanueiii nmapamerp Bere mpennonaraer ¢ukcUpoBaHHBIM M paBHBIM 186
(KOJIMYECTBO MPOMBIIIICHHBIX TPYII).

Bausinne uM3MeHeHMH YNPABJIAKIIUX NAPAMETPOB HAa BHA (QYHKIUH
IVIOTHOCTH BeposiTHOCTH. Hamy HammcaHel mporpamMmbl B ITAKETE MaTeMaTH4e-
ckoit 06pabotku nanHbix MATHcad (cM. mpunoxkenue 1), mo3osisironiue dddek-
THBHO MCCJIENOBATh MAaTEMATHYECKYI0 MOJAEINb, cooTBeTcTBYyOmYyr0 CMH. OnHa
U3 IPOTpaMM PacCUUTHIBAET U CTPOUT KPUBYIO (QYHKIIUH IJIOTHOCTU BEPOSTHOCTHU
(3.10) npu U3MEHSIOUIMXCS YIPABISAIONUX MapaMeTpoB. B mpunoxenuun 2 npuse-
JI€HBI COOTBETCTBYIOLIUE TPa(UKH.

®a3pl pbIHKA. lI3MeHEeHHE yNpaBIAOIIMX MMapaMeTPoOB MEHSET (opmy
dbyukiuu BeposiTHOCcTH (3.10). KomOuHanus 3HaueHu mapaMmeTpoB CUCTEMBI JaeT
OCHOBHBIE PHIHOYHBIC COCTOSHHUS ((Pa3bl phIHKA):

1. DddexTuBHBIN PHIHOK, TO €CTh PHIHOK, B KOTOPOM (DMHAHCOBBIE MHCTPY-
MEHTBI BeyT ceOs Kak CIIy4aliHbIi BPEMEHHOM Psif, U, CIeI0BAaTEIbHO, TAKOH PhI-
HOK HE MOXET OBbITh IPOTHO3UPYEMBIM. B 3TOM cilyyae MHBECTOPHI JCHCTBYIOT HE-
3aBUCHUMO JIpYT OT JIpyra, 1 MHPOpMalllsi MTHOBEHHO OTpa)KaeTcs B LIEHaX.

2. llepexonHble COCTOSIHUSA PBIHKA. BO3ZHMKAIOT M3-3a BO3PACTaHUs «TPYIIIO-
BOT'O CO3HAHUS», TO €CTh MPOUCXOJUT HEKOE CMEIICHUE B HACTPOEHUSX MHBECTO-
pOB.

3. Xaotuyeckuil phIHOK. PHIHOK, Ha KOTOpOM (DMHAHCOBBIE HWHCTPYMEHTHI
00Ja1at0T «0JTOCPOYHON MaMAThIo». HacTpoeHus ”HBECTOPOB B JAaHHOM CJIy4ae
XapaKTEPHU3YIOTCS TEM, YTO OBICTPO PaCIpPOCTPAHAIOTCS B «TPYIIIOBOM CO3HAHUM,

a pyH/IaMEHTaJIbHBIE YCIIOBUS HEUTPAIbHBI WM €111 HE OTPE/ICTICHHBI.
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4. KorepeHTHBI1 pBIHOK, B KOTOPOM O0O3HA4Y€Hbl (PYyHIAMEHTAJIBHBIE TEH-
JEHLHUH, U, KPOME TOTO, KaKk U B CiIy4yae 3, IPHUCYTCTBYET «IOJITOBPEMEHHAs Ia-
MSATB». JTO YaCTO TPEHOBBIE PHIHKU C HU3KUM PUCKOM JJIs TOJTyYEHUS! TPUOBLIH.

5. AHTHNEpPCUCTEHTHBIN PHIHOK, TO €CTh PHIHOK, HA KOTOPOM (PHMHAHCOBBIE
WHCTPYMEHTHI BEAYT ce0sl KaK aHTUIIEPCUCTEHTHBIM BPEMEHHOW psiji, COOTBETCT-
BEHHO, BEPOATHOCTh CMEHBI TEHACHIIMH OOJIbIIIE, YEM BEPOSITHOCTH €€ MPOIOIKE-
Husl. HacTpoeHus: NHBECTOPOB KpaiHE U3MEHYHNBBI.

Ha nwxenpuBeaeHHOM puc. 3.2 MpOMILTIOCTPUPOBaHA 3aBUCHUMOCTb PBIHOY-
HOTO COCTOSIHUSL ~ OT Mpeo0JIaJaroniero HacTpos MHBECTOPOB U (yHIaMEHTAllb-
HBIX SKOHOMHUYECKUX YyCJIOBUW. Huke KpUTHYECKOro mepexoJHOro mnopora (mpu
k=2) Ha pbIHKE MpeodiagacT COCTOSTHUE CIIydyalHOTo Oy Kaanus. Belie nepexo-
HOTO 1OpOora, B ciiyyae ecii (pyHJaMeHTaJIbHbIe JaHHbIE TO3UTUBHBI, IPOSIBIIAETCS
KOTePEeHTHBIN OBIYMN PBIHOK, e€clii (DyHIaMEHTalbHbIE JITaHHbIE HEraTHBHBI, TO
MO>KHO YBUJETh KOI€pEHTHBIN MeABex Uil pblHOK. Korna gpyHaaMeHTanbHble 1aH-
Hble HE 00eCleunBalT YUCTOIO HAMpaBICHUs JJIsl HHBECTOPOB, TOJIYyYaeM XaoTH-

YECKUU PBIHOK.

DyHAaMeHTAJIbHOE A

cMeluenne h KorepenTHslit Obrumii

PBIHOK
(HM3KUH PUCK, BBICO-
Kasl TOXO/THOCTb)

AHTUNIEPCUCTEHT- CrnyyvaitHoe OmypKa- XaoTHYECKU Pexum
HBIN pBIHOK HUe PBIHOK TOJIIIBI
. . (BBICOKUH PHCK,
(HM3KUH PHUCK, (HM3KUH pUCK, IIT k
HU3Kask TOXOAHOCTD) HU3Kas TOXOIHOCTD) HU3Kasi I0XOAHOCTh)

KorepenTHslii MesiBe-
KWW PBIHOK
(HM3KUH PUCK, BBICO-
Kasi IOXOJTHOCTh )

Puc. 3.2. 3aBucumMoCcTh PHIHOYHOTO COCTOSIHMSA OT h 1 k
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Tabmuna 3.1 npeacTaBiasieT TEOPETUUECKHUE OKUIAEMbIE€ TJOXOJHOCTU U CTaH-
JApTHBIC OTKJIOHEHHS ISl Pa3IMYHBIX KOMOWHAIIMN yIPaBJISIONIMX IMapaMeTpOB.
[Ipy oaMHAKOBBIX U3MEHEHUSX B (PyHIAMEHTAIbHBIX JAHHBIX /4, TPOUCXOIUT HE-
JUHEHHOE M3MEHEHHE OKHMIACMBIX JIOXOJHOCTEH. B ciaydae ciywaiinoro Omyskma-
HUS BJIMSHUSA W3MEHECHHH B ()YHIAMEHTAJIBHBIX JaHHBIX 3HAYUTEIHLHO MEHBIIIE,
4yeM B MEpUoJ pekuma Toimnbl. Ha KOrepeHTHBIX phIHKaX BEJIUYMHA OKUJIaeMOU
JIOXOJTHOCTH O0Jjiee YeM B JiBa pasa MPEBBINIACT 3HAYCHUE CTAaHAAPTHOTO OTKJIOHE-
HUS, 9TO HAOJIOJICHUE JJaeT KOJIUYECTBEHHBIN CIIOCOO OMNpeseeHUusI KOTePEeHTHOTO
peXuMa Ha phIHKAX KamuTania.

Taonuma 3.1

TeopeTnyeckue oxkugaeMble JOXOAHOCTH U CTAHIAPTHBIE OTKJIOHEHMS J1JIs1

Pa3JIMYHBIX KOMOMHAIMI ynpaB/silolux napamerpos (mpu N=186)

DyHa. Cp. ok. no- | CranpaprTHoe
T
®da3a pbIHKa K Ycaosus XOIHOCTD OTKJIOHEHHE
h M(q) o(q)

1,6 0,02 5 8

AHTUIIEPCUCTEHTHBIN
1,6 0 0 8

PBIHOK

1,6 -0,02 -5 8
1,8 +0,02 8 10
CrnyuaiiHoe Oityx1aHue 1,8 0 0 10
1,8 -0,02 -8 10
2,0 +0,02 14 12
[TepexoHbIE COCTOSTHUS 2,0 0 0 16
2,0 -0,02 -14 12
KorepenTHslit Ob14mii 2,2 +0,03 +27 8
PBIHOK 2,2 +0,02 +25 11
2,2 +0,005 +10 21
XaoTHUECKUN PHIHOK 2,2 0 0 23
2,2 -0,005 -10 21
KorepentHsliil MmeaBexuil 2,2 -0,02 -25 11
PBIHOK 2,2 -0,03 -27 8
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Curyanusi ciay4yaitHoro Ouay:kaanus. OyHKIUS IUIOTHOCTH BEPOSITHOCTEN
(3.10) MokeT OBbITh 3HAUUTENILHO YIMPOIIEHA, €CIU MOBEJICHUE UHBECTOPOB HE SIB-
JsIeTCs TPYIIIOBBIM, TO €CTh Koraa £<2. Eciu mpeanonoxuTs, 94To GyHIaMEeHTaTb-
HbI€ JaHHbIC HEUTpanbHbI (TO ecTh A=0), To QYHKIHS MOXKET OBITh BHIPAKEHA B
cnenyroiei popme:

2
q

L o (3.15)

flg)=

OANT

Taxum oOpazom, MbI IOJTy4aeM IIOTHOCTh BEPOSITHOCTH HOPMAJIBHOTO 3aKOHA
pacupeneneHus, OTPaXKaIoIee COCTOSHUE WCTUHHOTO CIYyYalHOTO ONy>KIaHUS
(puc. 3.3).

JIOXOTHOCTH PBIHOYHOTO MHJIEKCA ¢ MOTYT OBITh PaCCMOTPEHBI KaK 4acTHIIA,
MOIaBIIas B MOTEHIMAIBHBIA KOJIOJIEL MO/ IEUCTBUEM clydarHbIX cil. Kosomen
Oyner uMeTh (HOpMy CHUMMETPUYHOM Yallld C JHOM OKOJIO HYJS. DTO OTpa)aer
JEeUCTBUE CIyYallHBIX CWJI HA YaCTUIly, BJIMSHUE KOTOPBIX OBICTPO OociabeBaer, u
OHa BO3BpaniaeTcs Ha JHO. TeopeTuyecku, ciaydaiHbie OMyKIaHUs Ha phIHKaX Ka-
nuTajga, B 3aBUCMMOCTH OT (yHIaMEHTAJIbHBIX JaHHBIX, MOTYT BBI3BaTh KakK He-
3HAYNTEIbHBIC CTAOMIbHBIC TPUOBLIN, TAK U HE3HAYUTEIHHBIC CTAOUIBHBIC YOBIT-
ku. Kak 3ameuaer Bere, ncropudyecku, TeM HE MeHee, cllydaiiHoe OJyKJIaHHE Ha
pPBIHKAaX COMPOBOXKAACTCS, B CHIIy TPAaH3aKIIMOHHBIX U3JIEPKEK, CTAOMIbHBIMU He-
3HAYUTEIBHBIMU YOBITKAMH W HawOOJIee YacTO acCOUUHMPYETCS C MEIBEKbUMU

PBIHKaMM.

f(q)

Puc. 3.3. N=220 h=0 h=0
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Ilepexon k pe:xxkumy ToJmbl. B ciyyae Hebonbioro Bo3pacranus k 10 2 (Be-
JUYMHA KPUTHUYECKOrO MEPEeXOHOro Mopora) Mpu HEU3MEHHBIX (pyHAaMeHTalb-
HbIX ycioBusix (A = 0), mucnepcust B ypaBHeruu (3.10) cTraHOBUTCS OYCHB OOJIb-
II0OM, U HOPMaJbHOE pacIpeneseHe IS MIIOTHOCTH BEPOATHOCTH JOXOJHOCTEH
pBIHKA (KaK ¥ MOJIEJb CIIyYallHbIX ONy>kKaaHui) Ooiibliie He mpuMeHuMa. OyHKIUS
IJIOTHOCTH BEPOSITHOCTU CTAHOBHUTCS Oo0jiee MMPOKOM U MIOCKOM. MBI monyyaem
CUTYyAaIlMI0 HEyCTOMYMBOTO nepexona (puc. 3.4)

Ecnu Ha peIHKE CO cily4ailHbIM OJIyKIaHUEM JBUKEHUE YACTHUIIbI B TOTEHIIH-
aJIbHOM KOJIOAIIE PE3KO 3aTyXaeT, UTO O3HAYaeT, 4TO IPPEKThI OT CIydyalHbIX BO3-
JENUCTBUN HA YacTHUIy OyIyT OBICTPO AMCKOHTHUPOBAHBI, TO MPH BO3PACTAHHH K,
YacTHUI[a HAYMHAET CBOOOJHO KOJIEOATHCS OT OJHOTO KPAaHEro MOJOXKEHUs B JIpY-
roe BHYTPH MOTEHIIMAILHOTO KOJIOALA. DTO MPEAINoiaraeT BbICOKYI0 Hea(h(HeKTHUB-
HOCTb PBIHKA, HA KOTOPOM MOXHO O0KHMJaTh OOJIbIINE U MPOJOKUTENbHBIE epe-
MEIICHUS B HACTPOCHUAX HHBECTOPOB. Ha phIHKE MPHUCYTCTBYET «I0ITOBPEMEHHAs
namsaTh» (TakuMm oOpazom, uHbopmMaIs He oOecIieHeHa), HUMEIOTCS TPEH b, U OHU
COXPAaHSAIOTCSI, TOKa HOBast UH(pOpMaIHs He U3MEHUT HX.

Ha puc. 3.4 uzoOpaxeHa kpuBasi BEpOSITHOCTHOI'O pacIpeieieHus, KoTopas
COOTBETCTBYIOT CUTYyaIlMM HECTAOMJIHLHOTO Mepexoa OT CIIy4yalHOTo Oy>KIaHus K
PBIHKY, Ha KOTOPOM TPUCYTCTBYET PEXKHUM TOJIBI. [loTeHIIMaIpHBIA KONOACI MIPH
nepexoJie K peKUMy TONMbI OyJeT UMETh MOUTH TOPU30HTATIBHOE JHO Ha IIHPOKOM
JMana3oHe OKUJIAEMbIX TOXOAHOCTEH. B ATOT mepuosn HECTaOMIBHOCTH MOXKET
CIIyYMTHCS BCE UTO YTOJIHO.

OTO0 cilydail, KOrJja Ha pbIHKE MPUCYTCTBYIOT HEUTpasibHble (DyHIAAMEHTalb-
HbIE HOBOCTH, B TOT K€ MOMEHT HE3HAUMTEIHHOE CMEIIeHNE B XapakTepe (QyHma-
MEHTAJIbHBIX HOBOCTEH MOXET IMPUBECTU K CKOCY KPUBOW pacHpeleseHus B CTO-

POHY 3TOI0 CMCIICHH:.
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f(q)

~F
Dn—

q
Puc. 3.4. N=220, h=0, k=2

Xaornueckune poiHkH. Korja nmokasaTenb MOBEJAEHUS TOJMNBI K MPEBBIIIACT
BEJINYUHY KPUTUYECKOTO YPOBHS Kyypym=2, @ PyHIaMEHTAIbHBIE JaHHBIE HEUTpAIIb-
HBI 1100 oueHb Mabl (4 ~ 0), mogens M3unra Oymer IeMOHCTPUPOBAThH ABOMHOE
JTHO TMOTEHIIMAJIBHOTO KOJOJIAa U COOTBETCTBEHHO OMMOJIAbHYIO (PYHKIIMIO pac-
npeACICHUsT BEPOSTHOCTEH (r00asi MO3UTHUBHAS WM HETaTUBHAs HWHQpOpMAaIus
MOXKET MPUBECTU K paJlKaIbHBIM IIEpEMEHaM, 3TO M OTpaxkaeT (QYyHKIUS TJIOTHO-
CTH BEPOSTHOCTU 00pasys aBe BepIIUHBI). [IposBiIsieTCs] BRICOKHMIT YPOBEHB TOJIS-
pU3aIy Cpeld MHBECTOPOB, HO IMPHU OTCYTCTBHHM CHUJIBLHOTO (yHIAaMEHTAJIBHOTO
CMEILIEHUS] UM TPYJHO BBISIBUTH YETKOE HAIPABJICHUE, B CTOPOHY KOTOPOTO MOTJIa
OBl ABUTATHCS TOJTA, OYyh TO B MEJIBEKbEM JTNOO OBIUbEM TPEH/IC.

3a HemocTaTKoM (DyHJIaMEHTaIbHON MH(pOPMAIMU MHBECTOPHI OTCIC)KHUBAIOT
JNEUCTBUS IPYT JIpyTa, MOITOMY JIOOBIE CITyXH MOTYT CTaTh MPUYMHOM MAHUKH, Be-
pOsITHa BO3MOXKHOCTh BHE3AITHOTO CMEIIICHUS B HAIIPaBJICHUH ¢ OBIYBETO B MEJIBE-
b€ WIM Ha000pOT. BEposSTHOCTh CHIIBHOTO CMEIICHUS B HACTPOCHUSIX WHBECTO-
pPOB YBEIMYHMBAETCS, KOTJa MpeolIiagaroniee HanpaBJICHHE WHBECTOPCKOTO Ha-
CTpOsI UJET Bpa3pe3 C HAIpaBJICHUEM BHEIIHETO CMEIICHHUS B (yHIaMEHTAIbHBIX
JTQHHBIX.

Kak npumep, MOKHO TIPUBECTH TIEPUO/I, MPEAIIECTBYIONIUNNA KpaXy aMepUKaH-
ckoro (¢oHI0BOTO phiHKa B 1987 rony. B 310 Bpems Ha pbiHKe HAOIIOAICS PEKUM

TOJIIIBI. CDYHI[aMeHTaJ'IBHBIe 9KOHOMHNYCCKHEC  YCIIOBHA ObLIN HeﬁTpaano—



-116 -
meaBexbu (h=-0,005) 1 0OBSCHSIUCH, MOHETAPHOU TOJUTUKON, KOTOPYIO MPOBO-
nuna OenepanbHas PesepBuas Cucrema.

Ha npotsokenuu nocneHux 6 JeT NPOIEeHTHAsI CTaBKa MOCTEIIEHHO COKpalla-
nachk ¢ 14 no 5,5%, Ha 3TOoM ypoBHE B 5,5% CTaBKa ocTaBaJIach MEPBbIC 8 MECSIIEB
1987 roma. K aTomy MOMEHTY PBIHOK MOJHsIICS Oosiee yeM Ha 25% 3a mocieaHuit
roJl, ¥ Ha pbIHKE Npeobanan Obranii HacTpoil nHBecTOpoB. U BOT 4 ceHTa0ps 1987
I. TOSBUJIACH CHJIbHAS HETraTHBHAs HOBOCTH I (puHAHCOBBIX phIHKOB — DPC mo-
BBIIIIAET YUeTHYIO0 cTaBKy Ha 0,5% U SICHO MOKa3bIBa€T HaMEPEHHUE MPOBOJUTH B
JaTbHEUIIIEM CIEPKUBAIOIYI0O MOHETAPHYIO TOJIUTHKY.

Ha puc. 3.5 nmokazano BeposITHOCTHOE paclpejiesieHue, OTHOCsIIeecs K Ie-

puony, npeamecrsoBaBmieMy Kpusuncy 1987 rona.

f(q)

q
Puc. 3.5.N=220, h=-0.005, k=2.2

Ha puc. 3.6 nzobpaxeno asmxenue unaekca SP500, cooTBeTcTByIOIIEE 3TO-

My pacupeaesICHUI0
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Puc. 3.6.1lpumep ¢a3bl «XaoTH4eCKOro pbiHKka» nHaexkca S&PS500 1987r.

[lo pyHKIMU MIIOTHOCTH BEPOSATHOCTH BUAHO, YTO BEPOATHOCTH OBIYBETO CO-
CTOSIHUS PbIHKA OCTAaeTCs €Ille BIOJHE BO3MOXKHOM, U, 0oJjiee TOTro, Ha PhIHKE IPHU-
CYTCTBYET PEKHUM TOJIIIbI, TEM HE MEHEE, Ha PEKUM TOJIIBI HATOXKUIUCH MEABEKbU
(byHIaMeHTalbHbIE HOBOCTH, @ 3TO MOXET BBI3BaTh MOTEHLHUAIHHO OMACHYIO CH-
Tyaluo. /[axke He3HaUMTEIbHbIE HETaTUBHBIE UMITYJIbChl MOTYT HAIIPABUTh YacTH-
1y (pBIHOYHYIO IOXOJHOCTh) Yepe3 HeOOIbIION Oapbep B LICHTPE MOTEHIIUATLHOTO
KOJIOJa B 00Jiee BEPOSITHOE COCTOSIHME YMCTOTO MEABEKBETO HACTPOS U OTPHUILIA-
TeabHOU noxoaHocTu. Crienrduyeckue HOBOCTH, MPEANIECTBOBABIINE Kpaxy, Obl-
JY MEHee BaXKHbl KaK MPHUYMHA, HEXENU Mpeoliaaaromnias KOMOMHAIUS HACTPOs
MHBECTOPOB U (DyHAAMEHTAIbHOTO CMEIICHUSI B TAHHBIX.

XaoTH4eCKu PHIHOK MOXET OBITh OMKUCaH Kak kBazu-3pextuBHbIN. [loka Ha
pPBIHKE MPUCYTCTBYET PEXKHUM TOJIIBI, JTI000€ HANpaBleHUE ABM)KCHUS B KOTHPOB-
Kax IEHHBIX OyMar MOXeT ObIThb YCTOMUYMBBIM, €CIU MOJJCPKUBACTCS XOTSA Obl
c1aObIMU HOBOCTSIMHU, «IOJIOIPEBAIOIIMMU» ABUKEHUE B 3TOM HampaBlieHUU. Ta-
Kasi CUTyallMs CyliecTBoBasa B nepBbie 8 mecaues 1989 roga, korna xopouune HO-

BOCTH OTPAKAJIMUCH B BBICOKUX PBIHOYHLIX IOCHAX, a IIJIOXHC, HaO60pOT, B HU3KUX.
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Puc. 3.7. Ilpumep ¢a3bl «Xa0THYECKOr0 pbIHKa» HHAeKkca S&PS00 1989r.

B 10 xe camoe BpCMms, HGO6XOI[I/IMO OBITH OCTOPOKHBIM, TdK KdaK BBICOKOC
CTaHIapPTHOC OTKIOHCHHC, CBA3dHHOC C PACIIPCACICHHUCM BCpOHTHOCTefI Ha puc.

3.5, oTpakaeT BBICOKYIO CTENEHb PUCKA HA XaOTUYECKOM PBIHKE.

KorepenTnblii Oblumii pbiHOK. Korjna cuiibHble MO3UTHBHBIE (yHIAMEH-
TaJdbHBIC JaHHBIC (4>>() HAKIAIBIBAIOTCS HA PEXUM TOIMBI (A>2)— cuTyarus Oia-
TONPUATCTBYET PA3BUTHIO KOTEPEHTHOTO OBIYBEro phIHKA. TakoW PHIHOK MOXKET
OBITh PACCMOTPEH KaK XaOTUUYECKUN PHIHOK, HA KOTOPOM MEJIBEXbsI CTOPOHA I0-
TEHIIMAJIBHOTO KOJIO/IIIa BHICOKA, U COOTBETCTBYIOIIAS € MPOHOPIIHS BEPOSITHOCT-
HOTO pacrpeiesieHns] YMEHbIIIAeTCs.

Ha puc. 3.8 npencraBnena GyHKIMS TUIOTHOCTH paclpeiesIeHus] KOT€pEeHTHO-
ro OblubEro peiHKa. PacmpeneneHue MMeeTr JOCTATOYHO JUIMHHBIA XBOCT, YXOJs-
IMH JaJeko B OTpHUIATENbHYI0 4acTh. MoJenb MOKa3bIBaeT, YTO, HECMOTpPS Ha
OBIYbU YCJIOBUS, BCE )K€ OCTAETCS HEOOJIbIIAsi BEPOSTHOCT MOTYyUYCHHS] HA PHIHKE
yObITKOB. Ha TakoMm pbIHKE PUCK MOTEph HU30K, U 00IIasi BOJIATUILHOCTh MalaeT.
JlaHHBIE YCIIOBHSI KaK HeJb3s 00Jiee MOAXOAT JJIsl COBEPIICHUS MOKYTOK IIEHHBIX

Oymar.
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0.29T
0.14T

574737271 01 2 3 45
q
Puc. 3.8. N=220, h=0.02, k=2.1

TuUnu4HBIA TpUMEP KOT€PEHTHOTO PhIHKA MOXHO HAOII0aTh, KOT/Ia BO3pac-
TalOT CBOOOHBIC JIeHEKHbIE HaKOMIeHUs. [ mogaepkanusi ObIYbEro KOrepeHT-
HOTO PbIHKa HEOOXOJUMO IMOCTYIIEHHE CBOOOAHBIX JACHEKHBIX CPEACTB (IO aHa-
JOTUM — I Jlazepa I MNOAJNEPkKAHWS JOCTATOYHOTO KOJIMYECTBA BBICOKO-
YHEPTrEeTUYECKUX AJIEKTPOHOB JJI U3TYyUCHUS CBETa, HEOOXOMMa BHEIIIHSS HaKay-
ka). [ToaToMy 4acTo KOrepeHTHbIE PHIHKU MOKHO HaOJ0/1aTh, TOT/1a, KOTJIa BEJIU-
YMHA JEHEKHBIX PE3EPBOB OYEHb BBICOKA.

Jlis mpumepa, Ha POCCHUICKOM (DOHIAOBOM PBIHKE MHOTHUE MPAKTUKYIOIIHE
Tpeitaepbl 0OpaliaroT BHUMAaHUE Ha OCTATKU JEHET KOMMEPUECKUX OaHKOB Ha KOp-
pecnoHIeHTCKUX c4yeTax B LleHTpanpHOM OaHke. DakTOp M3OBITOYHOMN JIMKBUTHO-
CTH SIBJISIETCS CUTHAJIOM TOT'O, YTO YacCTh ATUX JE€HEr MOXET MOWTH Ha (HOHIAOBBIN
PBIHOK Y ITOAJEPKUT POCT KOTUPOBOK.

Kak ormeuaet Bere, Gomnblas 4acTh JOJTOCPOYHON PHIHOYHOW MPUOBLIH TO-
Jdy4aeTcsi Oxarogapsi KOrepeHTHbBIM pblHKaM. Koryia KorepeHTHbI phIHOK 3aKaHYH-
BAETCS U HACTYMAET COCTOSHUE XAOTUYECKOTO PBIKA WM CIIYYalHOTO ONyXIaHUS,

CJIMIIKOM ITO3JHO HAACATHCA HA ITOJIYYCHHUC N0X0Hda OT HHBCCTHHHﬁ.

KorepenTHnbie MeaBexkbu pbIHKH. KorepeHTHBIE MEIBEKbU PHIHKHU TOSIBIISI-
I0TCS, KOT/Ia Ha PbIHKE MPUCYTCTBYIOT CUJIbHBIE HETaTHBHbIC (yHIAMEHTAIbHbBIC

nanuble (4<<0) BKyIle C MOBEJACHUEM MHBECTOPOB B pexkume Tourbl (£>2). Ilo cy-
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TH, 3TO 3€pPKaJbHOE OTPAXKEHHUE KOTEPEHTHOTO OBIYbero phiHKA. KorepeHTHBIN
MEJIBEXKUN PHIHOK MOXKET OBITh PACCMOTPEH KaK XaOTUYECKUU PHIHOK, HA KOTOPOM
ObIUbsl CTOPOHA MOTEHIIMAIBHOTO KOJOJIIIa BHICOKA U COOTBETCTBYIOIIAsl €d Mpo-
MOPILMST BEPOSITHOCTHOTO pachpenesieHusi yMeHblnaeTcsi. CTaHIapTHOE OTKJIOHE-
HUE TaKoe K€, KaK U y KOTepeHTHOT0 ObIYbEero PhIHKA, OJHAKO OXKHUIACMBIA yOBbI-
TOK CXOJIEH C aHAJIOTUYHOUN MPUOBLUIbI0 HAa ObIYbEM pPBIHKE. XOPOUIUM MPUMEPOM
KOT€PEHTHOT'0 MEJIBEKbET0 PhIHKA MOKET ObITh Kpax 1929 roma Ha aMmepukaHCKOM
(GhOHIOBOM PBIHKE, KOTOPBIM IJTUJICS HECKOJIBKO JIET.

1——
0.867
0.71T
0.57T
0.437

0.29T
4T

=5-4-3-2-1 01 2 3 4 5
q
Puc. 3.9. N=220, h=-0.03, k=2.2

Ha puc. 3.9 npusenen npumep mogo06Horo psiHka. OyHKIUS MJIOTHOCTU Be-
POATHOCTH CHJIBHO CKOILIEHA BJI€BO, HO OCTAaeTCid AJUHHBIA TOJOKHUTEIbHBIN
XBOCT, YKa3bIBAIOIIUNA HAa TO, YTO JHH MOJIOKUTEJIbHBIX JOXOJHOCTEH phIHKA OC-
TAIOTCSI BO3MOYKHBIMH, JIaX€E €CJIM UX BEPOATHOCTU OYEHBb MaJjbl. [lon0XKUTENbHBIC
dbyHIaMEeHTaIbHbIE HOBOCTH MOTYT HMMETh MEHBIIHI 3(P(HEeKT Ha PHIHOK, YeM OT-
pUIaTeNbHBIC TOH ke BeaMunHbl. Ha Takux phIHKax, coBepiias KOpOTKHE Mpoja-
KU, TpEHIep MOXKET MOJIYYUTh MPUOBLUTL CPABHUMYIO C JOXOIHOCTHIO MIPH MHBE-

CTUPOBAHUU Ha ObIYBEM PBIHKC.
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3.2. PazpaboTka cnoco00B noacYeTa XapaKTepUCTHK

mojaeau Bere-U3unra

B cBoeii pabote Iletepc obOparaeT BHUMaHHE YUTATElICH Ha TO, YTO CTaH-
JapTHasl OLEHKAa JaHHBIX MapaMeTPOB B MOJEIM HE BaKHA U cama AUHAMHUYECKAas
IpUpoJa KOTEPEHTHOTO PbIHKA M JI€TaeT MoJeib ajekBaTHoU [67]. bonee Ttoro,
Bere npennonaran, 4To Mbl HE CMOKEM TOYHO y3HAaTh 3HAUEHUs [TapaMeTpoB k U A,
U JlaXe Yy3HaTbh, MOJIOKHUTENbHBI JIU OHU, HEUTPAJIbHBI WJIM OTpUUATENbHBI [155].
Tem He MeHee, HaM yJaJIoCh MPEIOKUTE METO, ITO3BOJISIOIINN TOCTATOYHO TOY-
HO OIpPENEIUTh 3HAYCHHUS YIPABIAIONIUX [MAPAMETPOB, U, KPOME TOrO, MOKA3aTh,
YTO YHCIIO CTENEHEH CBOOOIBI PHIHKA 3aBUCHUT OT €T0 (Pa3bl.

MBsI NpeAnonoXuiii, 4TO CYLIECTBYET CBSI3b MEXKIY ITOKa3aTelIeM HacTpos
TOJINBI k ¥ MoKa3aTenem Xepcera H. DTy CBSI3b MOXKHO BbIPa3uTh COOTHOIIEHUEM

H=k-13. (3.16)

JletictButenbHO, B ciaydae k=1,8, To H=0,5 — MbI TIoJlydaeM cIy4ailHbIN PbI-
HoK. Eciu k Bo3pacraer u paBHO 2, To Bo3pactaer u Xepct =0,7, 4TO O3HAyYaer
MPUCYTCTBUE HA PBIHKE «PEKMUMA TOJIIBD.

Takum oOpa3oMm, MoKaszaTellb HACTPOEHUS TOJIMbI BBIYUCISETCS JOCTATOYHO
JIETKO, TaK KaK CYIIECTBYET HECKOJIbKO HAJEeKHBIX CIIOCOOOB pacuera mokazaTess
Xepcta [64-67, 96]. [lns pacyeTa uncia cTeneHel cBOOObI PhIHKA U TTOKA3aTes
(yHIAMEHTAIbHOTO CMEIIEHUsI /I HAMH HMCHOJb30BAJIMCh MPOLIEHTHBIE MpUpalle-
HUS JTHEBHBIX 3HaueHuil uHaekca S&PS500 3a nepuop c siuBaps 1998 rona no aB-
ryct 2004 roga. Bes COBOKYIMHOCTh JaHHBIX ObLTa pa3OuTa Mo 2-MeCSYHBIM HH-
TepBajam, U Jajiee, IyTeM NOAroHKM ypaBHeHHs (3.10) s kaxaoro MHTEpBaia
OBLITM HalJICHBI COOTBETCTBYIOIIME 3HAUYCHUS TTapaMeTpoB Kk, h, N.

Jlnst onpeneneHus 4yuciia cTeneHed cBOOOJbI PhIHKA ObUT MOJYYEH CIIETYIO-
mwmii rpaguk (cm. puc. 3.10), Ha KOTOPOM HAKOIIEHHAs CyMMa OUIMOOK O3Ha4aeT
BEJINYMHY PACXO0XKICHUS MEXKY TEOPETUUYECKH PACIpPENECICHUEM U AMIIUPUYECKUM

pacnpeneneHueM ¢ N cTeneHs MU CBOOOIbI.
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Puc. 3.10. Onpenesienue yncia creneHeil cB000AbI pbIHKA

Ha ocnoBe Munumm3zanuu omub6ok cucremsl (3.10) npenaraercs cieayromiee
ypaBHEHUE PETPECCHH 3aBUCHMOCTH BEIMYHUHBI (yHIAMEHTAIBHOTO CABUTA /i OT

MaKpOIKOHOMHYECKUX MHIUKATOpoB (puc. 3.11.):

R= 85676209 RY2= 73404128 Adjusted R*2= BEO1G386
F({10 367=9 9359 p=,00000 =td.Error of estimate: 00293

Beta =td. Err. B otd. Err. t(3E) p-level
M=45 of Bata of B
MO | 1714111 673938 -0,00000023648 0,000000 -254343 0015416
cu -26 322610 97135 -0 001665869318 0000596 -2 39922 | 0021732

Llen. uH. Pl 1058 2923 1590365 053930429532 0 079201 B,505927 0,000000
Llen. wH. PRI | -23 2429 10 58328 -0,119581313%90 0052359 -2 26206| 0029514
Llen. uH. H= B 0496 223857 003021698679 0011183 -2,70205 0010444

LR~ 10,7162 514780 0,00000000025 0000000 203170] 0044540
CRk -35 4460 13 23165 -0,00000576533 0000002 -2 B7Y855| 0011064
RO 26 7427 B.38410 000000000157 0000000 418895 0000173
LR"IP 24 9752 ¥ 34630 000000000002 00000000 339943 0001664

GDP*MEMS | -61 4600 11 23506 -0,00000019373 0,000000 -5 470355| 0000004

Puc. 3.11. Utoru perpeccum 1Jisi onpeeeHus] KOHCTAHTBI

dynapamenTaabHoro casura h

Ha puc. 3.11 MO- Manufacturers' New Orders: Durable Goods;
CU- Capacity Utilization; PI - Perconal Income (uienmHo# nnaekc);
PPI - Producer Price Index: All Commodities (1iemHoi HHACKC);
HS - Housing Starts: Total: New Privately Owned Housing Units Started (memroi

HHJIEKC);
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UR - Unemployment Rate;
CPI - Consumer Price Index For All Urban Consumers: All Items;
IPI - Industrial Production Index;
GDP - Gross Domestic Product;
M2*MS - M2 Minus*M?2 less small time deposit.

Kak BUIHO U3 pe3ynbTaToOB MOJCIUPOBAHUS, Bce KOAPPUIUEHTH YpaBHEHUS
perpeccur CTaTUCTUYECKH 3HAYMMBI, 3HAYMMO U CaMO YPABHEHUE PETPECCUU IS
BBIYKCIICHUS (PYHIaMEHTaIbHON NOCTOSHHOM h.

[Tpu TmatensHoMm uccneaoBanuu (GyHkuuu (3.10) TpUMEHUTENBHO K JTHEB-
HBIM JoXomHocTIM uHaekca SP-500 okasajioch, YTO HaWJACHHBIM JUAIa30H YHcia
creneHedl cBoO0bI peiHKa 180-220 siByisieTcs yCpeIHEHHBIM IO BCEM COCTOSTHUSIM
pBIHKA. TO €CTh B CPEIHEM YMCIIO YYACTHUKOB phIHKAa SP500 MOXXHO cuMTaTh paB-
HbIM 220. 3aMeTuM, 4YTO 3HAUYEHHUE CTENIEHU CBOOOJBI PhIHKA MHTYUTUBHO MPEJIJI0-
*eHHoe Bere u paBHoe 186 - momamaer B mpremiIeMbli quana3oH 3HaueHuil. Ho
MBI CYATAEM HE BEPHBIM CIEAYIOIINE MPEAIIOJIOKEHUS, BbICKa3aHHble Bere [155] n
noBropeHHblie Ilerepcom [67]. IlepBoe, uTo N SBIIAETCS NMOCTOSTHHOM, U BTOPOE,
YTO «paBeHCTBO N=186 miM KakoMy-aub0 IpyroMy 4HCIy He SIBISETCS CYLIEeCT-
BEHHBIM». MBI cuMTaeM, 4TO B 3aBUCUMOCTH OT COCTOSIHUS PbIHKA YUCIIO CTETIEHEN
cBO0OO/IBI CHIIBHO U3MEHsIETCs. BplTo momyueHo crneayromniee ypaBHEHUE 3aBUCUMO-
cti N OT Jpyrux ynpaBJSIFOLIUX [1TApaMETPOB MOJIEIH:

N =-27666k —12560|h| + 64278 In(k) + @ (3.17)

Regression summary for Dependent Yariable: n (JanHele Ana noucka saecumocti Moot hu k1.sta)
R= B9152356 RY= 79481425 Adjusted R7= /7263201
F(4,37)=35 831 p< 00000 5td.Errar of estimate: 110 93

Beta  Std.Em B std B | 37 | p-level
N=41 of Beta of B
k | -228 F911107 0521 -27766,4| 12997 65| -2,13626 0,039339

modh | 0289 01359 125599 590341 212743 0040113 R
LN | 179605 84,3572 B42789 3012419 212895 0032935 I
K318 27717 23915 1012878 220969 0033304 R e

Puc. 3.12. Utoru perpeccun s onpenejsenust N
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OTmeTuM, 4TO BCe KOI(PPHUIIMEHTHI ypaBHEHHUSI CTATUCTUYECKU 3HAUMMBI, 3HA-
quMO U caMo ypaBHeHue. [Ipu aTom cpeansis omumoOka nporno3a =110,93.

OxkaspiBaeTcs, ¢ yBenuueHueM (yHAaMEHTAIBHOrO Apelda phlHKA U MOCTO-
SHHOW XepcTa, YMEHBIIIAETCS] YHCIIO CTENeHEeH CBOOOMBI PhIHKA. 3aBUCUMOCTH OT
byHIaMEHTAIbHON COCTaBJISIONIEH JUHEHHas, a B 3aBUCHUMOCTH OT TOCTOSIHHOM
XepcTa MPUCYTCTBYIOT HeNMWHEHHBIE 3(D(PEKTh ocnadusiomue JTMHEHHY0 3aBUCH-
MocTb. [losydaercs, 4To eciiv Ha pbIHKE HEUTpalibHbIe (PyHIaMEHTaIbHbIE JaHHbIE
(TeM caMbIM OTCYTCTBYIOT 3HAUMMbl€ MHBECTUIIMOHHBIE HJIEU) U CIA0bIil HACTPOU
TOJIIBI, TO KOJIMYECTBO CTENEHEN CBOOOIBI PhIHKA - MaKCUMalibHO. Ha pbhIHKE MHO-
ro rpynn (MxX KoiaumdecTBo MoxkeT nocturatb 500), kaxaas U3 KOTOPBIX MPOBOJUT
CBOIO MHBECTHUIIMOHHYIO MOJMUTHKY C Pa3HbIM BPEMEHHBIM TOPU30HTOM, U B CpE-
HEM, BIMSIHMSI UX HAa PHIHOK HHUBEJIMPYETCS, PHIHOK JpeliyeT B «OOKOBOM TpEH-
ne». B mepuonbl %e KOrepeHTHBIX PHIHKOB (TO €CTh KOTJIa €CTh CHIIbHbBIE TO3UTHB-
HbI€ WM HETaTUBHBIE JIaHHBIE BKYIIE C ITOBEJEHUEM MHBECTOPOB KAK TOJIIbI) YHC-
JI0 YYaCTHUKOB PBIHKA COKPAIIAETCA U MOYKET YMEHBIINUTHCS naxe a0 5-20. ITo
MOXXHO OOBSICHUTh UX OOBEAUHEHUEM B OojblIMe Tpynnbl. B mepuoa cUiIbHBIX
OBIYBUX TPEHJIOB, PABHO KaK W B IMEPHUOJI CHIIBHBIX MEJBEKbUX, CUTyaIlusi MHBE-
CTOpaM, Kak MPaBUJIO, TOHSATHA M BOIIPOCA: YTO JI€NIATh — MOKYNaTh WU MIPOJABaTh
HE CTOMT, KOJMYECTBO MHEHUN YMEHBIIAETCS, TEM CAMbIM YMEHbBIIAECTCS U KOJIU-
YECTBO IPYINI UTPOKOB.

Ha Oonpmmx mHTEpBanax BpeMeHU (B JAHHOM CJlIy4yae Mbl MMEIHU JIENO C
JTHEBHBIMU JIOXOJIHOCTSMHM Ha JBYXMECAYHBIX MHTEpBajax) BIUsSHHE (PyHIaMEH-
TaJbHBIX JTAHHBIX OYEBUIHO. JIOTMYHO 3a4aThCA BOMPOCOM, HACKOJIBKO CHIIBHO
BIUSIOT (PyHIAMEHTAJIbHBIE JaHHbIE HAa MEHBIIMX MacumTabax BpPEMEHH, HANpHU-
Mep, €CJIM UCII0JIb30BAaTh YacOBbIE JOXOJHOCTH, WK Aaxke S-MuHyTHbIE. 1 Oonee
TOTO, OT YEeTo B JaHHBIX CIIy4asx OyAeT 3aBUCETh YUCIIO YYaCTHUKOB PbIHKA?

B nomnsITKe OTBETUTH HA 3TH BOIIPOCHI, BO MHOT'OM HMEIOIINE TEOPETUYECKHIA
MHTEPEC U PACKPBHIBAIOLIUE AJI1 HAC OCOOCHHOCTH MOBEIEHUSI PIHKOB BHYTPH TOP-

TOBOI'0 JHsA, MBI IIPOBEJIN COOTBCTCTBYIOIIHUEC HUCCIICTOBAHUS.
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JU1s1 4acoBBIX JaHHBIX ObUIM MCHOJB30BaHbl KOTHUpOBKH SP500 3a Bech 2003
ron (Bcero monyuuiock 1600 3Hauenwmii). [IpoBenst ananu3s, oOHAPYKUIOCH, YTO
HAKOIUIEHHAs! CyMMa OUIMOOK OTKJIOHEHUS! ()YHKLUHH MIIOTHOCTH BEPOSITHOCTHU J0-
xonHocTel (3.10) OT rucTOrpaMMbl pacTpeIeICHHs THEBHBIX JTOXOHOCTEH Oyaer
muHuManeHa nipu N=500. [Tomydaercs cieayroiiee ypaBHEHHE 3aBUCUMOCTH N OT

JOPYTHUX YIPABIAIOMMX [TAPAMETPOB:

N = 28655k —14184k —15300k>. (3.18)

[Ipu aTOM cTaHgapTHas onMOKa MporHo3a paBHa 122,48.

Jlnst 5-mMunyTHBIX noxomHocted uuuaekca SP500 (uronb-aBryct 2003 rona)
OBUTM TIOJYYEHBI CXO0XHUE PE3yJIbTaThl. YpaBHEHHE 3aBUCUMOCTU N OT yHpaBIIsiO-
HIMX [TapaMeTPOB 0KA3aJ0Ch MPOCTON JUHEHHOM 3aBUCUMOCTBIO OT A

N =732k . (3.19)

OOpatuM BHMMaHUE, YTO CTaHJApTHAs OIIMOKAa MPOrHO3a YMEHBIIMIACH OT-
HOCHUTEJIBHO PETPECCUM Ha YACOBBIX JAHHBIX U paBHa 71,24.

Ntak, Ha YUCIO YyYaCTHUKOB PHIHKA HA YACOBBIX U S-MUHYTHBIX JAHHBIX KO-
HOMHUYEcKue (pyHIaMeHTanbHbIe (PaKTOPHI BIUSIHUS HE OKa3bIBAIOT. PHIHOK MOITHO-
CTBIO 3aBUCHUT OT IOKa3aTelisd MOBEJICHUS TOJMbI. BCesi COBOKymHas IpyIina UHBE-
CTOPOB SIBIISIETCS PA300IICHHOM.

Kpome Toro, ecu cpaBHUTH pa3zdpoc pyHAaMEHTaTILHOTO cMeleHus h Ha psi-
JaX JTHEBHBIX, YACOBBIX U MATUMHUHYTHBIX JIOXOJHOCTEH, TO MBI MOJYYUM Clie-
OYIOIWN pe3yabTat (cM. Tad. 3.2):

TaOaxuma 3.2

CpaBHenue h

CrannmapTHOE OTKJIIOHEHHE h THEBHBIX JOXOJMHOCTEH 0,051
CrangapTHOe OTKJIOHEHHUE h 4acoBBIX JOXOIHOCTEN 0,023
CrangaptHoe oTKIOHeHuE h 5-MuH. toxogHOCTEN 0,018

Mgl BuaMM, 4TO pa3zdpoc 4 mpu nepexoje K MEHbIIMM MaciiTadaM BpEMEHH
YMEHbILIAeTCs. DTO MOATBEPHKAAET Halll BBIBOJ, UTO (PyHIaMEHTAJIbHbIE TaHHbIE HA

MaJIbIX IPOMCKYTKaX BPECMCHU IMCPECTAOT YUUTHLIBATHCA, © B OCHOBHOM, YHCIIO
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YYaCTHHKOB PbIHKA, KaK U MOBEJCHHUE PhIHKA B LIEJIOM, 3aBUCHUT OT MOKa3aTels Mo-
BEJICHUS TOJIIbI. DTUM MOXHO OOBSICHUTH 3(PPEKTUBHOCTh MPUMEHEHHUS TEXHUYE-
CKOTO aHalin3a Uil BHYTPUIHEBHOW TOProBiu. [loaydeHHBIN BBIBOJ IMO3BOJSET
TOBOPUTH O TOM, YTO ISl TPEUAEPOB, Y€ BPEMEHHOW TOPU30HT TOPrOBJIU MPOCTU-
paercs Ha MECSILbI, I YCHEMTHON TOPTrOBIN OJHOTO TEXHUYECKOTO U CTaTUCTUYE-
CKOro aHanu3a OyJeT HEeJIOCTAaTOYHO M 00sA3aTEIbHO HAJ0 YUYUTHIBATH PE3yJbTatr
BHEIITHUX SKOHOMUYECKUX YcinoBud. Takum oOpa3om, rumore3a KOT€PEHTHOTO
pBhIHKA JaeT yA00HYIO0 MOJIEIb JI U3YYEHUS U3MEHSIOMMNXCSI COCTOSIHUN PhIHKA U,

KpPOME TOTO, ITO3BOJISIET 00Jiee KAaUeCTBEHHO pa300paThesi B €r0 CTPYKTYPE.
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3.3. TectupoBaHue cUCTEMbI TOPTrOBJIH, OCHOBAHHOI HA PACIIO3HABAHUU
(a3bl ppIHKa

OCHOBHOM BOIIPOC, KOTOPBIA CTOUT MEPEN TPEUAEPOM, MOKHO O3BYUYUTH TaK:
«B KakoM COCTOSSHUM HaXOJUTCA PHIHOK B JaHHBIM MomeHT»? Tak kak OT mpa-
BWJIBHOTO PACIIO3HABAaHMS TEKYIIMX YCJIOBUHM 3aBHUCST, B MEPBYIO OYEPEAb, NpPH-
MEHSEMbIE HHCTPYMEHTBI aHanu3a. B cilydae ecinu Tpeuaep MCIOJIb3YET B CBOEH
paboTe TEeXHUYECKUM aHAJIU3 - 9TO BBHIOOP MEXIY TPEHIIOBHIM WU (DIITOBBIM
aHaJIM30M, WM BOOOIIE, pEelIeHUEM TMOKa HE TOproBatrh. s OTBeTa Ha JAHHBIH
BOIIPOC U MOKET MOMOYb HHCTpyMeHTapuii CMH.

Hwxe Oyner npemyioxkeHa mpocras CCTeéMa TOPTOBIIM, OCHOBaHHAsI Ha pacIio-
3HaBaHUM (pa3bl peiHka. OCHOBHAs UEs CUCTEMbl OCHOBaHA Ha U30EraHuu MepHuo-
JIOB, KOTJIJa PHIHOK BEJET ceOsl KaK CIydalHbIN WJIM XaOTUYECKHM, U TIOTBITKE HH-
BECTHPOBATh TOJBKO TOTrJA, KOT/Ia MOBEICHUE PbIHKA HAIOMHWHAET KOTE€PEHTHOE.
[TapameTpbl pbIHKA OBLIM MOJCYUTAHBI I KOPOTKHUX, ABYXMECSYHBIX MEPHOIOB
BPEMEHHU, YTO HAKJIAJAbIBAET HEKOTOPBIE YCJIOBUsA HAa NMPUMEHEHUE TEOPUU KOre-
PEHTHBIX PHIHKOB. Tak, Ha TaKUX KOPOTKHUX MEpUOaaX, MoKazaTesib Xepcera (a 3Ha-
YUT U MOKa3aTellb MOBEJICHUS TOJIBI) PEAKO MPEBOCXOIUT BEJIMYUHY paBHYIO 0,7
(mnst k£ cOOTBETCTBEHHO 2), KpOME TOT0, CaMO KOJIMYECTBO JAHHBIX IS MOJICUEeTa
(B cpenneM 40 TOProBhIX JIHEHM) HE MOXKET JaBaTh ICUCTBUTEIBLHO TOYHYIO OLICHKY
9TOro Imokasareiyid. TeM He MeHee, 3HaueHue H koneoOmomieecs okoiio 0,5 - ssBHOE
CBUJIETEIBCTBO O TOM, YTO PBHIHOK B JAHHOM Mepuoje MoJo0eH ciayyaliHOMy. A
3HaueHne H Omuskoe k 0,6 MOKa3bIBaEeT, UTO HA PBIHKE MPHUCYTCTBYET HedDPek-
TUBHOCTB, TO €CTh MOXXHO OXHUJATh OOJBIINE U IPOJOJDKUTEIBHBIEC TIEPEMEIICHUS
B HACTPOEHUSX MHBECTOPOB, @ BKYNE C IMOJOXKUTEIbHBIMU UM OTPULIATEIBHBIMU
(byHIaMEHTAIbHBIMU YCIOBUSIMU U TPEHJIbI (COOTBETCTBEHHO OBIYMI WM MeEBe-
KUHN).

Beenewm cnenyromuye TOproBel€ IpaBuiIa:

» [lokymnka, korga H>0,58 u h>0,002;

* [Ipomaxa, ecnu h cTaHOBUTCS OTPUIIATENIBHBIM MM HEUTPATIbHBIM;
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» JIponmaxa, ecnu H npubmmxkaercs k 0,5.
3unauenus H u h BeIOpaHbl myTeM ONTUMHU3ALUU CTPATETUH.

[TapameTpsl MOAETH BBIYUCISUIACH JIUIIB JJIS MTOCIIEIOBATEIBHBIX JIBYXME-
CSYHBIX MTPOMEKYTKOB BpeMeHH. TeM caMbIM, YCIIOBHUSI TOPTOBIIH 1O 3TON CUCTEME
MeHee YJ0OHbI, Y4eM MOTJIM Obl OBbITh. ITO OOBACHSETCS TEM, UTO SKOHOMUYECKHE
HOBOCTH Ha KaKJIOM JIBYXMECSYHOM MPOMEKYTKE BPEMEHHU BBIXOIST HE BCE Cpasy
B OJIMH JICHb, a IPUOIMU3UTEILHO PABHOMEPHO B TEUCHHE BCETO MEPHOJIa, /1a U TO-
Ka3aTeNnb XepcTa MOCTENEHHO MEHSETCS KaKIbId HOBBIM JICHb C TIOSBICHHEM HO-
BBIX II€H, U OBUIO OBI JIOTMYHO OTCIICKMBATh M3MECHECHHS dTUX IIOKa3aTesel, Hc-
MoJIb3ysl cOOoTBeTCTBYIOMIME popmyisl (3.16 u puc. 3.11.), mocie kaxaoro pado-
4yero AHs (WK pa3 B HECKOJBKO JHEN).

DTO 3aMe4YaHUE MOXKET SBJISATHCS OTIPABHOW TOUKOM ISl JAJbHEHIIUX HC-
CJIEIOBAaHUN CHUCTEM, MOCTPOEHHBIX Ha TMIIOTE3€ KOTePEHTHBIX PHIHKOB. Peakiuio
MPEIJIOKEHHOW HaMH CHCTEMBI MOXKHO CUMTATh 3amo37aJION, TEM HE MEHee, MPo-

JEMOHCTPUPYEM PE3YJIbTAThl TOPIOBIM JAXKE 110 3TON MPOCTOU CUCTEME:

+ 1300
+ 1290
£ 1280
1270
+ 1260
+ 1250
+ 1240
£ 1220
+ 1220
+ 1210
+ 1200
£ 1190
£ 1180
E 1170
+ 11860
+ 1150
£ 1140
£ 1130
+ 1120
+ 1110
+ 1100
£ 1000
+ 1080
= 1070
+ 1080
+ 1050
£ 1040
+ 1030
= 1020
+ 1010
+ 1000
a0
8930
870
60
50
940
930
820
a10
ann
&40

Puc. 3.13. Unpexe S&P500, 19981

1. 01-02.1998r. N=290, h=0,004, H=0,63.

3 3neck u nanee PHUCYHKH CO3JIaHBI MPH ITOMOIIY IIPOTPpaMMBbl TEXHIUECKOTO aHaii3a qaHHbIX Metastock Profes-
sional 6.0
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Mel BHUAIHWM ITIOJIOKHUTCIIBHBIC (l)yHI[aMeHTa.HBHBIC YCIIOBUA U AOCTATOYHO BBI-

COKO€ 3HAYCHUC I10Ka3aTCJIsA XGpCTa. B KOHIEC AHBapA IPpUHUMACM PCHICHUC O I10-

KyIke uHaekca no uese 1049,34.

2. 02-04.1998r. N=310, h=0,002, H=0,63.

VY nep>xuBaeM Mo3UIIHIO.

3. 05-06.1998r. N=250, h=0,001, H=0,52.

Prinok HaxoauTcs B (haze ciydaitHo OmyxaaHus. JJaHHOE COCTOSIHME PhIHKA

BKYIIC C HGfITp&J'IBHBIMPI 9KOHOMHYCCKHNMH YCIIOBHUAMU NACT CUTHAJ K 3aKPBITHUIO

no3urmu 1133.84.
4. 07-08.1998r. N=240, h=-0,002, H=0,64.

Bne prinka.

5. 09-10.1998r. N=180, h=0,007, H=0,66.

Becbma xoporue ¢hyHaaMeHTalIbHbIE YCIOBUS U CUJIBHBIN HACTPOI TOJIIIBL.

[Toxynka B koH1e OKT0pst 1098,67.
6. 11-12.1998 N=220, h=0,005, H=0,64.

Y nep:kuBaeM mO3ULHIO.
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T 1140

Puc. 3.14. Uupexc S&P5S00, 1999r.
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7. 01-02.1999r. N=50, h=-0,005, H=0,46.

HNHTepecHbIN ¢ TOYKH 3pEHUS aHAJIM3a AMAaNa3oH. 3/1€Ch SBHO MPOCIECKUBACT-
cs cuibHas «Obopbba meaBeneil ¢ ObikamMu». Ha momnb3y panpHeiiero najaeHus
pPBIHKAa CBUJIETEJILCTBYIOT HETaTUBHbIE (PyHIAMEHTaJIbHbIEC JAHHBIE U Pa3BOPOTHAs
¢durypa texuuueckoro ananusa « TpoiiHast BepinHa». Toinmna Obuta pa3douTa Ha KO-
aU4ecTBO pbIHOYHBIX rpynn (N=50), 3aMeTHO yCTynaroliee CTaHAapTHOMY 3Haue-
Huto (N=220), kpome TOro, y TONmbl He ObTO eauHoro Hactpos (H=0,46), uto, B
KOHEYHOM HUTOTrE, U HE J1aJi0 BBUIUTHCS B MEJBEKUU TPEH] C MPOOUTHEM YPOBHS
1210. Tem He MeHee, 3akpbiBacM no3unmio 1238,33.

8. 03-04.1999r. N=120, h=-0,002, H=0,54.

®a3za «Cnyuaiinoro Omyxaanus». PeIHOK Bee enie He cpopMUpoBal €IUHOTO
MHeHUs. be3 no3unui.

9. 05-06.1999r. N=230, h=0,005, h=0,53.

®a3za «CnyuaiiHoro Omyxaanus». be3 nozuuui.

10. 07-08. 1999r. N=340, h=-0,001, H=0,007.

CuIibHBIM HACTPOU TOJIBI, HAJIOKEHHBINA HAa HEUTpalibHbIE clladbie QyHAa-
MEHTAJIbHbIC JAHHBIE, 1aJl XaOTUYECKUM, BBICOKOPUCKOBAaHHBIN PBIHOK. be3 mo3u-

(V)

1005028

11.09-10.1999r. N=180, h=0,002, H=0,67.

Cornacuo npaBmity Ne2 n3meHenue 31aka h u Beicokoe 3nauenue H narot
CUTHAJI K MOKYIIKE B KOHIE OKTs0pst o 1342,44.

12.11-12.1999r. N=230, h=0,005, H=0,58.

VY nep:kuBaeM NO3ULHIO.

13.01-02.2000r. N=120, h=0,004, H=0,54.

HecMoTtpst Ha Hemtoxue pyHaaMeHTaIbHbIe PaKTOPhl PHIHOK B «CITyYaiHOM»
daze. He puckyem u npojaemM aktuB 1o 1366,42.

14.03-04.2000r. N=120, h=0,001, H=0,66.

XaoTu4HbIN PeIHOK. be3 no3umui.

15.05-06.2000r. N=110, h=0,007, H=0,58.
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CunpHbIE 5KOHOMHUYECKHE (PAaKTOPBbI, HO c1a00BaThIi HACTPOU Toumbl. Tem He

MEHEE, OTKpbIBaEM Mo3ULIMIO 1o 1454,6.

une uly |August Mavermher |December 20|D1I

Puc. 3.15. Uuaexc S&P500, 2000r.

16.07-08.2000r. N=480, h=0,001, H=0,7.

XaoTUYHBIN PBIHOK. 3akpbiBaeM no3unuto. [Ipogaxa mo 1520,77.
17.09-10.2000r. N=240, h=-0,004, H=0,65.

daza Oau3Ka K KOTEPEHTHOMY MEABEXKbEMY PhIHKY. be3 mo3uiiuii.
18.11-12.2000r. N=60, h=0,004, H=0,54.

®da3za «CiyuaiiHoro Oy aaHus». be3 mo3uiuii.

19.01-02.2001, N=160, h=-0,001, H=0,67.

XaO0THUYHBIN PBIHOK. be3 mo3unuii.

20.03-04.2001, N=20, h=0, H=0,65.

XaoTU4HbIN PHIHOK. be3 no3umui.

21.05-06.2001, N=370, h=-0,001, H=0,66.

XaoTUYHBIN PBIHOK. be3 mo3unuii

22.07-08.2001, N=140, h=-0,004, H=0,57.

[TepexonHou pbIHOK. be3 Mmo3uIuii.

23.09-10.2001, N=50, h=0,005, H=0,8.



- 132 -
Xopomme GyHAaMeHTalIbHbIE JaHHbIC, HAJTOXEHHBIC Ha TPYIIIIOBOE MOBEC-

HUE TOJIIbI, BBI3BAJIM Pa3BOPOT MeABEXbEro priHKa. [lokynka mo 1084,10.
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24.11-12.2001, N=200, h=0,005, H=0,6.
VY nep:xuBaeM NO3ULHIO.
25. 01-02.2002, N=150, h=-0,004, H=0,55.
ITepexoanoii peIHOK, BeIcOKOE h 1 H kone6mromeecs okoio 0.55.
ITponaxa 1106,73.
26.03-04.2002, N=310, h=-0,015, H=0,65.
KorepeHTHbIl MenBeX)UM PIHOK. be3 mo3uiuii.
27.05-06.2002, N=80, h=-0,010, H=0,55.
KorepenTHblii MeaBexuil peIHOK. be3 mo3uiui.
28.07-08.2002, N=30, h=-0,013, H=0,73.
KorepenTHeiii MeaBexuil peIHOK. be3 mo3uiui.
29.09-10.2002, N=20, h=-0,002, H=0,65.
KorepenTHelii MeaBexuil peIHOK. be3 mo3uiui.
30.11-12.2002, N=110, h=0, H=0,56.

ITepexonHoM pbIHOK. be3 nmo3unuii.

—
May Lty August 2004

Puc. 3.18. Uuagexc S&P500, 2003r.

31.01-02.2003, N=260, h=-0,001, H=0,67.

XaoTUYHBIN PBIHOK. be3 mo3unuii
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32.03-04.2003, N=120, h=0,002, H=0,61.
IToxynka o 916,92.
33.05-06.2003, N=230, h=0,001, H=0,63.
XaotnuHbli peIHOK. [Ipogaxa mo 976,23.
34.07-08.2003, N=320, h=0,005, H=0,63.
ITokynka mo 1008,01.
35.09-10.2003, N=270, H=0,004, H=0,58.
Y nep:kuBaeM mo3ULHIO.
36.11-12.2003, N=270, h=0,003, H=0,57.
ITponaxka mo 1111,92.

LI T T T T T T T T T T T II T T T T T T L T T T 1 T T T
ber (2004 |Februar\t March |Anri| hday |.June |Ju|v |.J

Puc. 3.19. Ungexc S&PS500, 2004r. (AHBapb-UIOHB)

37.01-02.2004, N=480, h=0,001, H=0,53.
daza ciyyaiinoro Oyxaanus. bes3 mo3ummii
38. 03-04.2004, N=480, h=0,004, H=0,63.
IToxynka mo 1107,3

39.05-06.2004, N=350, h=0, H=0,6.

PriHOK mos106eH xaotnunoMy. Ilpomaxka mo 1140,84.
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Wrak, B pe3yapTaTe TOpro.iu 3a nepuoi ¢ gespais 1998 no urons 2004 roxga
ungexkc SP500 Beipoc ¢ 1049,34 no 1140,84 (na 91,55 enunHuil 3HaUCHUN UHACKCA,
YTO MOXKET SIBJIATHCS MPUOBLIBIO, IOJYYEHHON MO CTPATETUN «IOKYIIAl U IEPKI»
3a 3TOT MEPUOJ). 3a ITOT Ke MEePUO TOPTOBIIA IO CUCTEME C YUeTOM (ha3bl phIHKA
3a CYET MOMBITKM M30€raHus CilydyalHbIX U XAaOTUYHBIX PHIHKOB, TO €CThb C MEHb-
IIMM PUCKOM, Jajla HAaKOIJICHHYI0 HpuObUib 533,69 eaunun uHpekca (Tabiuuna
3.3).

Bcero Obuio coBepilieHO 8 CHENOK, BCE U3 HMX OKa3ajduch NPHUOBUILHBIMH,
CKOpEl BCEro, 3TO MPOCTO CJIEICTBHE MAJIOTO KOJIMYECTBA CIENOK.

Tabnuma 3.3

Pe3yabTaT TOProB.iu MO cTPaTeruv n30eraHus XaOTUYHbIX H

CJIYyYaHHBIX (pa3 pbIHKA

Ne Ilepuonnbr | Ilena Ilena | IIpuoslab/ | Hakonennas
C/IeJIKH | TOPTOBJIM | IOKYIIKH | IPOAAKM |  YOBITOK npuoObLIbL

1 2-3 1049,34 | 1133,84 +84,5 84,50

2 5-7 1098,67 | 1238,33 +139,66 224,16

3 11-13 1342,44 | 1366,42 +23,98 248,14

4 15-16 1454,60 | 1520,77 +66,17 314,31

5 23-25 1084,10 | 1106,72 +22,62 336,93

6 32-33 916,92 976,23 +59,31 396,24

7 34-36 1008,01 | 1111,92 +103,91 500,15

8 38-39 1107,30 | 1140,84 +33,54 533,69

JIJ1sl OLIEHKHM PHCKa MBI UCIOJIB30BAIHM KOA(P(HUIIMEHT KOJIe0IeMOCTH OCTATKOB
psAlla TOCNE BBIAEICHUS JIMHEMHOM PErpeccur, MOCTPOCHHOM MO KakaoMy u3 39
IPOMEXYTKOB. {7151 3TOro BBIUKCIIACH OCTATOYHAS CyMMa KBaJpaToB IO Clie-

nytomen Gopmyre:
n
=2 (7(x) )’ (3.20)
-1
rJe n — YUCIO JHEH B KaKAOM IEpPUOJE; ), - LieHa 3aKpbITHA MHAEKCA [ -TO

aHs; V' (X;) - 3HAYCHHUE LIEHBI 3aKPBITHA I-TO JHS, TOCTPOCHHOE IO YPaBHEHHIO

perpeccuu.
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Ouenka pucka

Taonuma 3.4

Ocrartou- Ocrartou-
Ne nepuona | Hasi cyMmma | Ne mepuona | Hasi cymma

KBA/IpaToB KBA/IpaToB
1 6656,01 21 19493.,45
2 9871,43 22 11366,92
3 8416,04 23 51063,51
4 27032,55 24 8139,86
5 38514,44 25 7903,61
6 12968,06 26 7355,14
7 11767,12 27 16355,08
8 17808,25 28 81850,07
9 21560,32 29 55631,79
10 32761,77 30 10934,11
11 29656,20 31 11620,52
12 9866,78 32 9813,86
13 22804,25 33 9788,04
14 101113,11 34 4435,96
15 29771,89 35 5918,62
16 21045,42 36 4931,53
17 23590,92 37 2541,73
18 27271,30 38 13036,91
19 44677,14 39 5592,97
20 93988.45

N3 Tabnuiet 3.4 BUAHO, YTO CpPEeAHEE 3HAUCHHE OCTATOUYHOW CYMMBI KBajpa-
TOB B nepuo Toproeiau 10693, a cpegHee 3HaueHUE 3TOTO MOKA3aTelsl B OCTAIb-
Hble niepuoasl paBHO 30124,82.9T0 noka3bpIBa€T, 4YTO PUCKH TOPrOBIU MO JAHHOU
CHUCTEME CYIIECTBEHHO HM)XE PUCKOB MAaCCHUBHOTO YIpPaBJIEHUS CTPATETHH JIH-

TCJIBHOI'O BIIaACHUS aKTHBOM.
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SAKIIFOYEHUE

B mucceprannonHoit paboTe Ha OCHOBE BBIMOJHEHHBIX TEOPETUYECKUX H
MPUKIIAIHBIX UCCIEOBAHUM B 00JIACTH MPOTHO3UPOBAHUS CTOUMOCTH (DUHAHCO-
BBIX aKTUBOB C(HOPMYIUPOBAHBI CIEAYIONINE BHIBOIBI:

1. IIpocmaTpuBaeTcss 4eTKass TEHACHIUSA K YBEJIWYECHHUIO HAKJIIOHA B perpec-
CHH KOPPEIALMOHHBIX Pa3MEPHOCTEN MPU BO3PACTAHUU CIYYANHOM XAOTHYECKOU
KOMITOHCHTBI B Py HaOMOAeHHH. DTOT (HaKT J1aeT BO3MOXKHOCTh HJICHTH(UIIH-
pOBaTh B TMHAMHUKE PSJa OJJHOBPEMEHHOE MPUCYTCTBUE KAK CIIyYalHOM, TaK U Je-
TEPMUHHAPOBAHHON KOMIIOHEHTHI, YTO MO3BOJISIET BBECTH MOHATHE «YACTUYHO JE-
TEPMUHHUPOBAHHOTO PSAay.

2. OUHAHCOBBIE BPEMEHHBIE PsJIbI UMEIOT B CBOEUM CTPYKTYpPE HE TOJIBKO CITy-
YallHy}0 KOMIIOHEHTY, HO W JI€TepMHHUpPOBaHHYyI0. Huskas nojis MynbTUILIMKA-
TUBHOI'O JIETEPMUHUPOBAHHOTO Xa0Ca TOBOPUT O CIOKHOCTH OOHAPYKEHUS JIOJITO-
CPOYHBIX 3aKOHOMEPHOCTEH B 3HAYEHUSX IIEH (DMHAHCOBHIX aKTHBOB. CyIIECTBEH-
HOE YMEHBIIICHHE IONM cCiy4daitHoro xaoca (10 P%=20-25%) MOXKET CIIyXUuTh
OTACHBIM CUMIITOMOM BO3HMKHOBEHUS «ITy3bIPS» U, KaK CJeNCTBUE, (PUHAHCOBOTO
KpH3Hca.

3. Bknagel 1eTEpMUHUPOBAHHOIO M CIIYYalHOTO Xa0Ca PE3KO OTINYAOTCS A0
U nocne (UHAHCOBBIX KpU3UCOB. B pe3ynbrare mpoOBEIEHHOTO MCCIISI0BAHMS BbI-
SICHWJIOCH, YTO OOJIBIIMHCTBO PHIHOYHBIX KPU3HCOB MOXKHO Pa3JeiuTh Ha JIBa OC-
HOBHBIX Kjacca. Hapacranuwe noiau AeTEpMUHUPOBAHHOW KOMIIOHEHTHI rpaduue-
CKU BBITJIAJIUT KaK MPOJIOKUTENbHBIN HAMPaBIEHHBINA pOCT (WJIU MaJIeHUE LEHBI).
[Iepen kpaxaMu CKOPOCTh JBHMXKEHHUSI TAKOTO pOCTa HEMOCTOSAHHA U, KaK MPaBUIIoO,
YCKOPSIETCSl TIO CTETIEHHOMY 3aKoHY. Mogenb rpadudeckoro ananuza « CkiaaHoN
METpP» YUYUTBIBAET CBOMCTBO YCKOPEHHS pOCTa 1I€Hbl ()MHAHCOBOTO aKTHUBA U MO-
KET OTpakaTh HATNYNE (PUHAHCOBOTO «ITY3BIPSD».

4. TlpennoxeHa METOAUKA, MO3BOJISIONIAS] B PAMKAX THUIIOTE3bl KOT€PEHTHBIX
PBIHKOB B Mojiesid Bere-M3nHra 4nciieHHO MOJACYUTATh 3HAYECHHUE YKClla YYaCTHU-
KOB DPBIHKA, CTENIEHb HACTPOS MHBECTOPOB U BEJIWYMHY, OTPAXKAIOUIYI0 BHELIHUE

9KOHOMHNYCCKHUC YyCIIOBHUA. HOKaSaHO, 4dTO, B OTIIMYHC OT CYHICCTBOBABIINX PAHCC
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MPEANOJIOAKEHUM, YTO YUCIO YYACTHUKOB PhIHKA MOCTOSSHHO, 3Ta BEIUYMHA TaKKe
U3MEHSETCS B 3aBUCUMOCTU OT COCTOSIHMSI pbIHKa M BPEMEHHOIO MHTepBasia. Ha
YHUCJIO YYACTHUKOB PhIHKA Ha KOPOTKUX HMHTEpBaJIaX (BHYTPUIHEBHBIX) SKOHOMHU-
yeckue pyHaaMeHTaIbHbIe (PaKTOPhl BIUSHUS HE OKa3bIBAIOT, @ PHIHOK MOJIHOCTHIO
3aBUCHUT OT IOKa3aTelis MOBEJIEHUS WHBECTOPOB. DTOT BBIBOJ MO3BOJISIET OObBsIC-
HUTH (PPEKTUBHOCTh MPUMEHEHHUS TEXHUYECKOTO aHalu3a I BHYTPUIHEBHOU
toproeiu. C Apyroil CTOpOHbI, AJisl TPERAEPOB, Y€l BPEMEHHOU TOPU30HT TOPTOB-
JIU TMIPOCTUPAETCS HA MECAILbI, JI1 YCHEITHON TOPTOBIM OJHOTO TEXHUYECKOTO U
CTATUCTUYECKOTO aHan3a OyJIeT HEIOCTATOYHO M 00S3aTENHHO HAJO0 YUHUTHIBATH
pe3yJIbTaT BHEIITHUX YIKOHOMUYECKUX YCIIOBHIA.

5. [lpuBenenHass B paboTe cTpaTeruss Ha MOpUMEpe IUHAMHUKUA HHACKCA
S&P500 noka3biBaeT MPaKTUYECKYIO NPUTOJHOCTD MOJIX0/1a, OCHOBAHHOT'O Ha yye-
Te (a3bl peIHKA s TOproeiu. Jlokazana 3¢pexkTUBHOCTH pa3paboTaHHOU MeTo-
JUKH, JJIsI MOACIUPOBAHUS MPOTHO3UPOBAHUS U aHANIM3a MOBEICHUS SKOHOMHYE-

CKHX IPOIIECCOB MPOTEKAIONUX Ha (PMHAHCOBBIX PHIHKAX.
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Ipunoxenue 1

ITPOI'PAMMHAS PEAJIM3ALIUA BBIYUCJIEHUSA TAPAMETPOB

MOJAEJIX KOI'EPEHTHOI'O PBIHKA

h :=0.02
k=21
N =220

sh(q) := sinh(k-q + h)
ch(q) := cosh(k-q + h)

K(q) :=sh(q) — 2-q-ch(q)
1
Q(q) = ﬁ-(ch(q) —2-g-sh(q))

K(y)
= ——d
g(q) o) y

-1
2

f1(q) = Q(q)-e> &9

f(q)
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hurst :=a

k:=hurst + 1.2 h:=-0.02,-0.015..0.0Z
k=2 N:=1

gl =1

g2 =1

g3 =1

g4 =1

g5 =1

g6 =1

G=gl+g2+g3+ g4+ g5+ gb
G=1 ORIGIN:=1

|gl - f(—4.11,-0.02,N)| |gl — f(—4.11,-0.015,N)| |gl — f(-4.11,-0.01,N)| |gl — f(—4.11,-0.005,N)| |gl — f(-4.11,0,N)| |gl — f(—4.11,0.005,N)| |gl — f(-4.11,0.01,N)| |gl — f(—4.11,0.015,N)| |gl — f(—4.11,0.02, N)|
|g2 - f(-2.47,-0.02,N)| |g2 — f(-2.47,-0.015,N)| |g2 — f(-2.47,-0.01,N)| |g2 — f(-2.47,-0.005,N)| |g2 - f(-2.47,0,N)| |g2 — f(-2.47,0.005,N)| |g2 — f(-2.47,0.01,N)| |g2 — f(—2.47,0.015,N)| |g2 — f(-2.47,0.02, N)|
|g3 - (~0.83,-0.02,N)| |g3 — (~0.83,-0.015,N)| |g3 — f(~0.83,-0.01,N)| |g3 — f(~0.83,-0.005,N)| |g3 — f(~0.83,0,N)| |g3 — f(—0.83,0.005N)| |g3 — f(~0.83,0.01,N)| |g3 — f{—0.83,0.015,N)| |g3 — £(~0.83,0.02, N)|
|g4 - (0.83,-0.02,N)| | g4 - (0.83,-0.015,N)| | g4 — (0.83,-0.01,N)|  |g4 — £(0.83,-0.005,N)|  |g4 — £(0.83,0,N)|  |g4 — £(0.83,0.005,N)|  |g4 — £(0.83,0.01, N)|  |g4 — f{0.83,0.015,N)|  |g4 — £(0.83,0.02, N)|
|g5 - f(2.47,-0.02,N)|  |g5 - f(2.47,-0.015,N)|  |g5 — f(2.47,-0.01,N)|  |g5 — f(2.47,-0.005,N)|  |g5 - (2.47,0,N)|  |g5 - £(2.47,0.005,N)|  |g5 - f(2.47,0.01,N)| |5 - f(2.47,0.015,N)|  |g5 — £(2.47,0.02, N)|
|g6 — f(4.11,-0.02,N)| | g6 — (4.11,-0.015,N)| | g6 — f(4.11,-0.01,N)| | g6 — (4.11,-0.005,N)|  |g6 — f(4.11,0,N)|  |g6 — f(4.11,0.005,N)| |6 — f(4.11,0.01, N)|  |g6 — f(4.11,0.015,N)| | g6 — £(4.11,0.02, N)|

Sl(—MI’ +M2,1+M +M4,I+M5,I+M6,l

funN(N) = |M «

1 3,1

Sz<—M1’ +M2’ +M3 +M +M5’2+M6,2

2 2 ,2 4,2

S3<—M1’3+M2’3+M3’3+M4’3+M5’3+M6,3
S4<—M1’4+M2’4+M3’4+M4’4+M5’4+M6,4
S5<—M1’5+M2’5+M3’5+M4,5+M5,5+M6,5
566M1,6+M2,6+M3,6+M4,6+M5,6+M6,6
S7eM1)7+M2)7+M3’7+M4,7+M5’7+M6’7
SSeMl)gﬁ- M2)8+ M3,8+M4,8+M5,8+M6’8

S9eM1)9+ M2)9+ M3,9+M4,9+M5,9+M6’9

-0.02 -0.015 -0.01 -0.005 0 0.005 0.01 0.015 0.02\
«
S1 S2 S3 S4 S5 S6 S7 S8 89}

funN(200) =1
funN(210) =1



- 155 -

funN(220) =1

|g1--4.11-0.02N)| |gl-f(-4.11-0.015N)| |gl-f-4.11-0.0IN)| |g1-f-4.11-0.005N)| |gl-f4.110,N)]| [gl-f-4.110.005N)| |gI-f4.110.0IN)| |gl-f—4.110.015N)| |gl—-f—4.110.02N)| )

|g2—f2.47-0.02N)| |g2—{-2.47-0.015N)| |g2—f(-2.47-0.01N)| |g2—f(—2.47-0.005N)| |g2—-f—2.470,N)| |g2—f-2.470.005N)| |g2—f—=2.470.01N)| |g2—f-2.470.015N)| |g2—f(-2.470.02N)|

N = | M | g3—f-0.83-0.02N)| |g3—f-0.83-0.015N)| |g3—f(—0.83-0.01N)| |g3—1f(—0.83-0.005N)| |g3—f-0.830,N)| |g3—f-0.830.005N)| |g3—-0.830.01N)| |g3—f-0.830.015N)| |g3—f(-0.830.02N)|

|g4-0.83-0.02N)|  [g4-0.83-0.015N)] |g4-0.83-0.0IN)| [g4-70.83-0.00N)| [g4-R0.830,N| [g4-£0.830.00N)| [g4-50.830.0IN)| [g4-£0.830.015N)] [g4-70.830.02N)|

|g5-12.47-0.02N)|  |25-R2.47-0.015N)| |g5-f2.47-0.01N)| |g5-f2.47-0.005N)| |g5-f2.470,N)| |g5-f2.470.005N)| |g5-f2.470.01N)| |g5-f2.470.015N)| |g5—f(2.470.02N)|
|g6-f14.11-0.02N)]|  |g6-f4.11-0.015N)| | g6-f(4.11-0.01N)| |g6-1f(4.11-0.005N)| |g6-f4.110,N)| |g6—f(4.110.005N)| |g6—K4.110.01N)| |g6—f(4.110.015N)| |g6—f4.110.02N)| )

STeM, M, My M+ M+ M

S2My t My p T My 5+ M, 5+ Mg )+ Mo
S3My 3+ My 3 My 3+ M, 5+ M 3+ M 5
S4M, y+ M, My M+ M+ M,
SSMy s+ My 5+ My s+ M, g+ M s+ M 5
S6-My g+ My gt My o+ M, o+ Mg o+ M o
STMy 7+ My 7+ My 5+ M, 5+ Mg o+ M 5
S8M) g+ My gt My g+ M, g+ Mg o+ Mg

S9EM, g+ M, g+ My g+ M, o+ M o+ M o

MinS<migS1,S2 53, S4S5S6S7,S§S9

StN1 := funN(n)
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IIpuinoxenue 2

BJIUAHUE U3SMEHEHUH YIIPABJISIOINX TAPAMETPOB HA BUJI
OYHKIMUUA IIVIOTHOCTHU BEPOATHOCTHU

Bausinue nmokasareJis nmoseaeHus Tonbl K Ha (pa3oBbie mepexoanl

k=03 h=0 N=186 k=13 h=0 N=186
1T
f(q) f(q)
| |
345 345
q q
Ox. doxo0Hocmb=0 Cm. omkn=3,97 Ox. doxodHocmb=0 Cm. omkn=6
k=2 h=0 N=186 k=22 h=0 N=186
1T 1T
0.86T 0.86T
0.71T 0.71T
f(q) 0.57T f(q) 0.57T
_q 04371 _q 043T
0.29 0.29T
0.14-\ /\%;/-\
p—t—t—1— Tt 1 ————
=574-3-2-1 01 2 3 45 =5=4-3-2-1 01 2 3 45
Ox. doxoOHocmb=0 Cm. omkn=13,7 Ox. doxoOHocmb=0 Cm. omkn=21,6
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Biausinue pynaamenTanbHoro cMeunieHust h

h=-0.02 k=2 N =186

h=-0.01 k=2 N=186

=5-4-3=2-1 01 2 3 4 5

q
Ox. doxoOHocmb=3,49 Cm. omkn=13,6

1T
0.86T
0.71T
f(a) (0 ol
—_— —_— 0.437T
0.14‘\
=i p—t—t—— —
4 5 574-3-2-1 01 2 3 45
q
Ox. 0oxo0Hocmb=-12,5 Cm. omkn=11,5 Ox. 0oxo0Hocmb=-6,8 Cm. omkn=13
h=0.005 k=2 N=186 h=0.03 k=2 N=186
1T 1T
0.86T 0.86T
0.71T 0.71T
" 0.57T 0.57T
ﬁ 0.43T 2 0.437T
0.29T 0.29T
14T 0.14 T,
A S e IR

p—t—t—t== — i
574321 01 2 3 45

q
Ox. doxoOHocmb=16,7 Cm. omkn=9,8
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Biausinue uymnciia y4acTHUKOB pbIHKa N

N=20 h=0 k=2

N=100 h=0 k=2

=5-4-3=2-1 01 2 3 4 5

q
Ox. doxoOHocmb=0 Cm. omkn=13,6

1T 1T
0.86T 0.86T
0.717T 0.71T
f(q) 0.57T fq) 0.57T
—_— 0.43T —_— 0437
0.29T 0.29T
0.14-\
p—t==—— —
574-3-2-1 01 2 3 45 574321 01 2 3 45
Ox. doxodHocmb=0 Cm. omkn=21 Ox. doxodHocmb=0 Cm. omkn=15,7
N=220 h=0 k=2 N=500 h=0 k=2

1T 1T
0.86T 0.86T
0.71T 0.71T
" 0.57T " 0.57T
@ 0.437T ﬂ 0.43T

0
Ad47T

=t — i
574-3-2-1 01 2 3 45

q
Ox. 0oxo0Hocmb=0 Cm. omkn=11

N=220 h=0.02 k=2

N=500 h=0.02 k=2

1T
0.867T
0.71T
0.577T
0.43T
0.29T

f(q)

y

—5-4-3-2-]

q
Ox. 0oxo0Hocmb=13,3 Cm. omkn=10,6

| I, S
012 3 4

1T
0.86T
0.71T
0.57T
043T
0.29T
0.147T

L gt

=5-4-3-2-1 0 1

f(q)

q
Ox. 0oxo0Hocmb=16,5 Cm. omkn=6,5
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Viex, Ne L4 o £6. 03 200z

CnpaBka 0 BHEAPEHHER
METOMHKH TOALIETA CTENEHH NPOTHOAHPYEMOCTH KOTEPOBOR
G:0HI0BOr0 PLINKA,
paspaborannoi ®nnaaToseiM LA,

MeTomHKH H0ACUETA CTENEHH IPOTHO3HPYEMOCTH KOTHPOBOK (POHAOBOTO PHIHKA,
npeanoxentas unarossm JLA., npamenaercs B 000 «BopoHekckad HHBECTHIFOHHAT TANATA»
¢ mapra 2005 roaa.

C HOMOIIBI CHCTEMET 00pabOTRH JAHHEIX €KEMECAINO MPOBOANTCS ouemca axuui
poccuiickux SMHTEHTOB, ofpamaromuxca B Poccriicko# Toprosoit Cucreme. lIpHveHeHre
METO/IMKHE BIIOYAET RECKOALKO 3Tanos: 1. Ha 0cHOBE noicueTa BE/DFIHHEL AeTepMIHHPOBAHHOH
KOMIIOHEHTH B CTPYKTYpe PHHAHCOBEIX PSLA0E BROHPAKOTCA TE aKIHH, B KOTOPHIX 0JA 310
KOMIIOHEHTH TPEBBIMIAeT KPHTHISCKOE 3Hauenue; 2. K BrOparusv nerHbv Gymaram
NPHMEHAIOTCA IONFOCPOYHEIE CHCTEMEI TOPTOBIIH, OCHOBAHHEIC Ha CTICAOBAHMH 32 TPSHAOM; 3.
EciH BeIIHYAHA JISTCPMUHHPOBAHHOH KOMIIOHEHTE! (PHHAHCOBOTO AKTHBA CTAHOBHTCA CIIHILKOM
penmKa (mpespimaer 75%), T0 BO3MOIXKHO IOHOE NGO TACTHIHOS 3aKPHITHE TO3HIMEH 110 AKIHAM
SMHTEHTA, TAK KAK HHBCCTHPOBAHKE B AKLWH JaHHOH KOMIIAHHY MOXKET OTPAXKATE BRHICOKYIO
CTENCHb PUCKA, IIPHCYINYIO (PHHAHCOBEIM «ITY3RIPAM,

DxoHOMITICCKAs S EKTHBHOCTS, IIPOBOIMMEIX HA OCHOBE METOIHIECKHX paspaboTox H
TOProBbIx cucTem @unarosa J.A. coctasuna 69 % TOACBHX, YTO ABJIASTCA XOPOIIKM IIOKA3aTEIeM
U PACKOBOTO POCCHICKOTO fusneca.

JHpeKTOp N0 PasBUTHIO

000 «Boponexckad HEBECTHIHORHAN TaTaTa» &%%f_____ué%y Bepxonaitko M.3.

RATEA Ry,
"

MDC.T h B,
o s,

e %’mxwfm M4
/«f %‘M@M(f? %ﬂmﬁ 4

OO0 "BopoHexckas memﬁ@g&ﬂiﬂﬂn ﬁ'i'fcl'i ~
IMymxuncxa ¥, A.1, Boporex, 394036, ten. 0732)35&505 555-805, taxc 71-28-42
OKTIO 29687383, OTPH 1023601563468, HHH/KIIIT 3666007300/366601001
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REPLIGON LTD

KOMILIEKC «PEIIJIAI'OH»

394062, Bopouxex, nep. [leruosoit, 1. 5
tenehon/daxe (0732) 70-10-70, (0734) 37-41-24

or O8.1R 2006 Ne pf /1-24%

Cnpapka 0 BHepeHHH METOAHKH pacro3faBauus ¢gaibl PhIHKA,
pazpaborannoii @riaatosuim LA,

000 «Kommnexe «Pemiuron» ucnonsiyer npemnoxennyio GuiatoseM J[LA. cTpaTerHio TOProBI,
OCHOBAHHYVIO HAa PAacTIOZHARAHMM TeKyIIcH (a3t PhIHKA MPUMEHUTCARHO K OLEHKAM XOTHPOBOK AKuu# W
HECKCOB AMEPHKABCKOTO (POHAOBOTO PHIHKA, B YACTHOCTH, K Toproene uujaexkcoM S&P500 ¢ anrycra 2005.
JaHpas cTpaTerns BHENPEHA B KAdeCTBE COCTABNAOMEH B obmylo crparerwio pafoThl KOMOAHHH HA
(OHIOBBIX PHIHKAX W TTOTYYILTa IPU3HAHHE CO CTOPOHB! HAIIKX TPEHICPOB ¥ AaHAITHTHKOB.

3a nepHO TIPEMEHEHWA JAHHON crpareruu ¢ asrycra 2005 mo jackabpe 2006 omepaums mno
TIOKYTIKe/Ipofaxe upiekca S&PS00 MO3BOMWIM IOCTHYE CPEMNETO YPOBHA AOXOJHOCTH B pasMepe 14%
FOA0BBIX, UTO SBISCTCE XOPOIMM PE3YIRTaTOM MO CPARHEHHIO ¢ JAIMTEBHBIM BIAJICHHEM [ HHIEKCHOrO
donna S&PS500, cpeameronoras AOXOAHOCTh KOTOPOTO 3a 3TOT NepHoa AocTHria 9% romoesx. Mt Hac
OCOOEHHO LEHHBIM ABNAETCA TO, YTO CUCTEMa TOPrOBNM, OCHOBAHHAS Ha paipaborke Pmparosa JLA.,
TIOSBOIMMNA M30€XATh  BEICOKODHCKOBAHHBIX — BONATMILHLIX IIEPHOJOB, NPH 9TOM pBHIHOYHBIE PHCKH
TOPTOBXA OBUIN CHIDKEHB! Gosee yeM B 1,3 pasa.

[IpakTHyeckoll 0COOCHHOCTBEO METOHMKM pacnio3HaBanvi  (paskl DHIHKA, Ha OCHOBE KOTOPOH
CTPOMNACE CTPATETHsA, ABHIACE CTIOCOBGHOCTE YYHTHIBATE HE TOTEKO XapakTep SKOHOMHUECKHMX yCIOBHH, HO
H TPYONOBOIl HACTPOH MHBECTOPOB, UTQ JAJI0 BO3MOKHOCTE TIPOTHOSHPOBATH CHJly BOSMOXKHOH peaxiiy
YYaCTHHKOB pLIHKA HA TOARJICHAE HOBBIX DKOHOMHMYECKHX NaHHBIX. BBIBOIBI, MOMYYEHHBIE Ha OCHOBE
JEHHLIX TIPOTHO3a, ARNAFOTCA «(QAIBTpAMH  PHCKOBAHHOCTHY» CHIHANIOB OT APYTHX — TOPrOBHIX CHCTEM, B

YACTHOCTH, CHCTEM TEXHHTCSCKOIO aHall3a.

Eﬁ//ﬂ“opoxnn AB./
e
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00 OHUHANLHOM perucTpaitnn nporpammsl s 3BM

Ne 2006613304

Pacuer 3¢ peKTHBHOCTH BIOKEHH U YCTORUHBOCTH HECTAHAAPTHOTO
WHBECTHIIHOHHOTO APOEKTa

IpaBoobranaremn(m): Anoecxui Jeonuo 11, emposuyx (RU)

Astop(n): Anoscxuii deonud Hemposuu, Anoeckas Muiena
Jdeonudosna, @uaamos Januna Arexcandposuyn (RU)

3agexa Ne 2006612502
Jara nocrywenns 19 moas 2006 1.
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