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NPEAUCIIOBUE

B 31011 KHUre cobpaHa MHMOPMaLKsI, HEOOXOAMMAsT KaXIOMY Tperaepy, ke
JIAIOIIIeMy TIOBBICUTH CBOIO KBanubukanuio. Kak MICTOYHUK CIIPaBOYHOTO Ma
Tepraja U pyKOBOACTBO IO pa3pabOTKe CUCTEM KHWUTa OMUCHIBAET MHOTO U3
BECTHBIX METOIMK, a TAaKKe MpeyIaracT HOBbIE CITOCOOBI MOTy4YeHUsT TPUOBLTA
Ha pbIHKE W MpeuMmyllecTBa B Toprosie. Kpome Toro, B KHUIe CoAepXKaTcs
PEKOMEHIAIUM TI0 YIYYIIEHHBIM METOIaM KOHTPOJISI pUcKa, TOKa3aHbl pUC
KOBaHHBIEC W MOTEHILMATBHO YOBITOUHbIE METOAUKU, CIIOCOOHBIE MPUBECTU K
pazopenuto. OcCBeIlIeHBI 1aXe caMble OCHOBBI: KaK MPUOOPETaTh U TMpeacTaB
JISITh UH(MOPMAINIO, KaK BECTU TECTUPOBAHUE CUCTEM Ha MCTOPUYECKUX JaH
HBIX C TIOMOILbIO CUMYJISITOPOB, KaK 0€30IacHO MPOBOAUTh ONTUMU3ALUAIO U
Kak OLIEHMBATh Pe3yJIbTaThl BCECTOPOHHETO CTATUCTUYECKOTO aHaIu3a. B kHure
MoKa3aHbl MPEUMYIIECTBAa XOPOIIeld MeXaHWYEeCKOW TOProBOW CHCTEMBI Ha
JIPYTMMU TOPTOBBIMU METOAAMM.

J1s1 Bcex TpelaepoB, 3a UCKIIOUEHUEM HEMHOTUX, CUCTEMHAsI TOPTOBIIS
JTAeT JIyJIlIue Pe3yJIbTaThl, YeM WHTYUTHBHASI TOPTOBJs. TOProBias MO WHTYU
IIUU BKJTIOYAET CYObEKTUBHBIEC PEIIEHUSI, KOTOPhIE YaCTO OBIBAIOT MPUCTPACT
HBIMU U BeAyT K yObITKaM. A deKT, HeyBepeHHOCTh, XaIHOCTh U CTpax JIETKO
BBITECHSIIOT 3HaHWE W pa3yM B POJIM Bemyllleil TOprowito cwibl. Kpome Toro,
OYEHb TPYAHO IMPOTECTUPOBATH TOPTOBBIA METOM, TAE OTCYTCTBYIOT XECTKUE
MpaBujia MpUHATUS perieHnit. C Ipyroii CTOPOHbI, CUCTEMHAsI TOPTOBJISI 00beK
TUBHA. B Hell HeT MecTa amouusiM. [Tpu moMolu 3armporpaMMUpPOBaHHOM JI0
TUKYU U MPEICTAaBICHUI MEXaHWYECKUE CUCTEMBI CIEAYIOT NEMCTBUSIM Tpeiiie
pa. Camoe Jydiliee B HUX — BO3MOXHOCTb MPOCTOTO TECTUPOBAHMUS: TUIOXYIO
CUCTEMY MOXHO OTOPOCUTD UM CKOPPEKTUPOBATh, a XOPOIIYIO — YIYYIIUTh.
B 21001 KHUTE MpUBeneHA LIEHHAs WH(pOpMaIs, Ype3BbIYAHO MOJIe3Has TIPU
MPOEKTUPOBAHUM, CO3TAHUM U TECTUPOBAHUU TPUOBUILHON MEeXaHUYECKOM
TOPTOBOM cUCTeMBI. XOTSI OCHOBHOM ylop cliejaH Ha TTyOOKU KpUTUIECKUAI
aHaanu3 pa3INYHBIX (PAKTOPOB, KOTOPBIE, KaK CUMTACTCS, BIMSIIOT Ha yCIeX
CUCTEMBI, PACCMOTPEHBI W MPOAHAIM3UPOBAHBI TAKXKE OCHOBHBIC 3JIEMEHTHI
TOJIHOY MEXaHUYECKOU TOPTOBOM CUCTEMBI.

YUToOBI CYNTATHCST TTOTHBIMU, MEXAHWUYECKUE TOPTOBBIE CUCTEMBI JOJIKHBI
WMETh METOAWKHU BXOJA M BbIXoma. MeTonnka BXoaa JOJDKHA OMPEessiTh MO
XOISIIE MOMEHTHI JUIST BXOJIa B PHIHOK, KOT/Ia BEICOKA BEPOSITHOCTD CACIIOK C
BBICOKMM COOTHOIIIEHWEM pUCKa W MpUObLTH. MeToauKa BbIXoAa JOKHA 3a
IIMIIATh OT U3JTUIIHUX MOTEePh KalnTala MPU HEYTaYHOW CHEJIKE WU pPa3Bo
poTe phIHKA, a Takxke 3(D(HEKTUBHO (DUKCUPOBATH MTPUOBLIL TTPU OJIATOIIPUSIT
HOM [IBMDKEHUM pbIHKA. B KHHUTIe yaeneHo 10CTaTOYHO BHUMaHUST CUCTEMATH
YeCKOMY TECTUPOBAHWIO Ha UCTOPUYECKUX JAHHBIX U OLIEHKE CUCTEM, METO
JIOB W CTpaTeruii Bbixoaa. Jlaxke Tpeiaep, yxke MMeoIInii mpueMiIeMylo cTpa
TEeTUIO WA CUCTEMY, BO3MOXHO, CYMEET HAalTU HEUYTO TOJIE3HOE IS €€ YIIyd
IIEHUS, YBEJIMYCHUS TPUOBLIEH M CHUKEHUST PUCKOB.



10 MPEONCNOBUE

Kpome Toro, B KHUTe TNpUBEIEHBI Pe3yJbTaThl TECTOB TOPTOBBIX CUCTEM
17151 IOpTdesieil, COCTOSIINX U3 HECKOJIbKUX (PMHAHCOBBIX MHCTPYMEHTOB. Kak
MMOKAa3aHO, aHaJN3 MOPTQETbHBIX TOPTOBBIX CUCTEM He TPEICTaBIseT 3HaUU
TEJIBHOM CIIOXXHOCTH, XOTSI M HE TaK MPOCT, KaK aHaJIU3 OMHOTO TOPTOBOTO UH
crpymeHTa. IlokazaHa M JmoKa3aHa IPOCTOTA BBIYMCIEHMS rpaduKoB pocTa
KaIurajia, MaKCUMaJIbHBIX TTaAeHUM KamuTajla, COOTHOLIEHUH pUCcKa U TTPUOBI
JI, JOXOTHOCTU CHUCTEMbI, KOJIMYECTBA CIAEIOK M IPYTMX IToKazaTeseil, Bax
HBIX JIJIS1 OLIEHKW CHCTEMBI YITpaBJeHUsT MOpTdeIeM aKIi Win ToBapoB. Tak
XK€ OIMMCaH TPOIeCC MPOBEACHUS TECTUPOBAHMS U ONTUMU3ALUU CO CMEIIe
HMEM BIIepe U IPYTMX METOIOB UCIIBITAHUS M OoNTUMU3aLnu roprdeneii. Ha
MpUMep, TPUBOIUTCS MHCTPYKIIUS 1O ITOUCKY ITApaMeTPOB, KOTOPBIE YIydllia
10T TIpUOBLIb (WM Jdydinee oTHoineHue [lapma, wau 000 Apyroit mokasa
Te b 9((HEKTUBHOCTHY MaKeTa) MO KaxXIOMY MHCTPYMEHTY B OTAEJIbHOCTU U 1O
cemy noptdento B 1esioM. OcoOeHHO T0JIe3eH 3TOT MaTepral OyIeT JIsT He
0O0JIbIIUX UHCTUTYLIMOHATIBHBIX TPEUIEPOB, XKENaloIIMX BECTU CUCTEMHYIO TOP
TOBJIIO HECKOJIbKUMU MHCTPYMEHTAMMU B LIEJISIX YBEIMYCHUS TUBepCUDUKALINY,
CHUXXEHUS PUCKA U TTOBBIIIEHUS TUKBUTHOCTH.

Kpome Toro, 4Tto0bl COXpaHUTHh OOBEKTUBHOCTD 1 TTOJHYIO OECITPUCTPACT
HOCTh BCEX METOJOB TECTUPOBAHMS Pa3HOOOPA3HBIX CUCTEM, MBI TIPUMEHWIN
Halll aKaJIeMUYeCKU M HAyYHBIN OMBIT IJIS1 MCCASIOBaHUS METOIUK BXOAa U
BbIxofa. JIJIsl TOATBEPXKACHUSI pe3yJIbTaTOB TECTOB MCITOJIb30BAIUCh CTATUCTH
YeCcKHe METOJbl, HA KOTOPBIX OCHOBBIBAIOTCS YCITCIIHBIE TOPTOBBIE CTPATETUN.

YT1oOBI caesiaTh HAILM MCCAEIOBAaHUS TTOJE3HBIMU ISl BCEX, JeTaIbHO 00
CYKIAIOTCSl BCE JIOTMYECKHE TTOCTPOSHMS, Jiexalllie B OCHOBE KaXIoi cTpa
TErMU BXOJa WX BbIxoaa. i TeX, KTO XeJlaeT TOBTOPUTD U PACIIMPUTD HAIIN
pa3paboTKu, MPUBEIEHBI KOOI POTPaMM.

ITockoJibKy OCHOBa TOPrOBOI CUCTEMBI BCEIla COCTOUT U3 IBYX KOMIIOHEH
TOB, KHUTA, €CTECTBEHHO, BKJIIOUaeT ABe JacTu: «McciaemoBaHue BXOIOB» U
«MccnegoBanue BeIXog0B». PaccMoTpeHUe OTOEIBHBIX TEXHOJOTUI BXOIOB 1
BBIXOJIOB, HAIlpUMep HEMPOHHBIX CeTell, MPOBOMUTCS B KOHTEKCTE pa3pabdoT
K1 KOHKPETHBIX CTpaTeTWil BXoJa WM BbIXOAa. BBemeHUEe CONEPXUT yKasza
HUSI TI0 (DyHAAMEHTAJIbHBIM TTPUHIIMIIAM UCIIOJIb30BaHUSI HAYYHOTO TOAX0Aa
Mpu pa3paboTke Topropeix cucteM. IlepBast yacTe KHUTU — «Paboune MHCT
DPYMEHTBI» — COAEPXKUT OCHOBHYIO MH(pOpPMaIINI0, HEOOXOAUMYIO BCEM CHUC
TeMHBIM Tpeiinepam. B 3akimoueHUM MOABOASITCS UTOIM MCCISIOBAaHUI Bcex
CHUCTEM, JAIOTCSI COBETHI 10 UX ONTUMAJIbHOMY NMTPUMEHEHUIO, YTO KJIAJET Ha
JaJio JaJIbHEH MM UccaeI0BaHUsAM. B KOHIIe KHUTU TTPUBEACHBI CCHIIIKU U Pe
KOMEHIyeMble MaTepuabl.

Mp&I xoTenu OBl TOSICHUTD, UTO JaHHAS KHUTA SIBJISIETCS IPOAOKEHUEM 1
pa3BUTHEM LIMKJIA CTaTell, HAITMCAaHHBIX HaMu IS XXypHana Technical Analysis
of Stocks and Commodities HaunHast ¢ 1996 T.

Incedpgppu Oysn Kay
u fonna JI. Max Kopmuk
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Y GonblIMHCTBA TPeaepOB eCTh 00IIasi YepTa: OHU B3SUTUCH TPeCKa3bIBaTh
JIBUXEeHNE (PUHAHCOBBIX PHIHKOB, HAa KOTOPBIX TOPTYIOT, B3SITMCh UCKATh OC
TPOBKMU MPUOBLTbHON «HEI(P(HEKTUBHOCTU» B OTPOMHOM OKeaHe 3(pdekTrB
Horo peIHKa. g ogHoro mu3 aBTopoB, xeddpu Kama, 3Ta gesTelbHOCTh
CHayajia Oblia coco0OM MoTakaTh CBOEW JII00BM K MaTeMartuke. bonee ne
CSITW JIET Ha3ajJ OH pa3paboTan MoAesb, NaBaBIIYI0 CUTHAIbl BXoja Ui
Standard & Poor's 500 (S&P 500) u OEX. Xotst a3T¥ curHaibl ObLTA BEpHBI
npuMepHo B 80% ciyvaes, Kall yacTo mpuHUMaJ TOProBbIe pelIeHUs, He OC
HOBaHHBIC Ha CUTHajaX cucTeMbl. OH Tojarajcs Ha COOCTBEHHBIE pellIeHMS
B BbIOOpE BUIOB MPUKA30B VISl BXOJa, BBIXOJA M YCTAHOBKH CTOIOB. DTU
peleHus TPUHUMAIMCh CKopee IO BIUSHUEM cTpaxa U KaJHOCTHU, COCTaB
JISIIOIIMX CYTh MHTYUTUBHOM TOPTOBJIM, YeM Ha OCHOBE 3HAaHWU M padyma. B
pe3yabTate Kal Kojebascs, IpuHUMaI OIIMOOYHbIE peLIeHUS U TePSUI ACHbIU
yaie, 4yeM BbhIMrphiBaji. Kak u 11t OOJbIIMHCTBA Tpeiiaepos, mis Kaia Top
roBJIsI 03 XKECTKUX «MeXaHUYeCKUX» MPaBUJI IPUHITUAS PellleHUI Oblia He
3¢ pexTuBHA.

Ecnu uHTyuTUBHAS TOPTOBJIS HE TIpreMJieMa, TO UTo Hy>kHO? BodaMoxkHO, oT
BETOM MOIJIa CTaThb CMCTeMHasi Toprosis. Kail pemma pa3paboTaTh MOJTHOC
ThI0 aBTOMATU3UPOBAHHYIO TOPTOBYIO CUCTEMY B BUJIE KOMITLIOTEPHOU TIpO
rpaMMBbl, KOTOpasi MOTJia Obl TeHEpUpPOBaTh MPUKA3bl HA MOKYIIKY, MPOIAXKY,
pa3MellieHre 3allMTHBIX OCTAaHOBOK U TIpOYMe TMPUKa3bl 063 BMEIIaTeTIbCTBa
yesnoBeka. Eciu cienoBaTh TOTUKeE, TaKasi CUCTEMA MOTJIa Obl UCKITIOUUTH PO
0JIeMBbl SMOIIMOHAIBHOTO TTOPSIIKA — €CJIU Y TI0JIb30BaTessl XBaTUT AUCLIUTUTU
HBI CTPOTO CJIeoBaTh cucTeMe. Takas cucrema JaBajia Obl SICHbIe U OOOCHO
BaHHBIE BXOJbI, «<HOPMaJIbHbIe» BBIXOIBI NPpY (pUKCAIIMM TIPUOBLIN, a TaKXKe
«@HOMAaJIbHbIC» BBIXOJIbI C 1IEIbI0 KOHTPOJISI pUCKa JUISI OTPAaHUYEHUS TTOTEPh B
HEYIauHbIX CHeNKax.

IMonHOCTHIO aBTOMATU3UPOBAHHAS CUCTEMAa TakXKe Aajia Obl BO3MOXHOCTh
MPOBOANTH HEUMCKAXEHHBIEC TIPEICTaBICHUSIMU YeJ0oBeKa TeCThl Ha UCTOPU
YEeCKUX JAHHBIX U, UYTO OCOOEHHO BaXKHO, Ha OOJBIIMX 00beMax 3TUX IaH
HbiX. Kair petmi, 4To eIMHCTBEHHBIN CIOCO0 OMpeaeuTh MPUTOIHOCTD U pa
0OTOCIOCOOHOCTh CUCTEMBI — 3TO TIIATeIbHOE TecTupoBaHue. [TockoabKy
WCTOPUYECKUE JAHHBIE YK€ M3BECTHBI IMOJIB30BATENIO, TO MPOBECTU TOCTO
BepHOE TeCTUPOBaHWE BPYYHYIO HeJb3s. Ecim, misiast Ha uCTOpUYeCKUid rpa
¢uk, Kari cunrai, 4To Kakoii-TO MOMEHT ObLT «XOPOIIUM» JUISI BXOAA B Pbl
HOK, TO BEPUTb 3TOMY OBbLIO HEJIb3sl, MTOCKOJbKY OH yXXe 3HaJl, YTO Ha CaMOM
JieJie TTPOM30IILIO TIOCIe 3TOro MoMeHTa. Kpome Toro, ecim mcropudeckue
rpaduMKu IpOCMaTpUBATh B TTOMCKAaX IPYTMX MOMEHTOB M MOJEJIei, TTIOUCK B
HUX HEBOOPYXXEHHBIM TJa30M OyieT ucKaxkeHHbIM. Eciu ke Momesib MOXHO
dopManTbHO ONpeneuTh U SICHO 3aKOAUPOBATh, KOMITBIOTEP MOXET MPOBEC
TU paboOTy 00BEKTUBHO, IIPOpPadbOTaB MHOTOJIETHHE UCTOPUYECKIE TaHHBIC B
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rnouckax 3agaHHou opmaiiu, U MPOBEPUTh, UTO CIYIUIIOCH Ha PBIHKE 10C
/e KaXIIoro oOHapyXeHUs 3aJaHHOW Mojenu. Takum oOpa3oM, pe3yabTaThl
TecTa MOKaXyT, AeHCTBUTEBHO JIM TaHHASI MOJIEJIb JaeT MPUOBITbHBIE TOPTO
Bble curHabl. [10omO0OHBIM e 00pa3oM MOXHO MCCIenoBaTh MPUOBUTLHOCTh
MpaBUJI BBIXOJA.

CrnenoBaTeibHO, MEXaHWUYeCKasi TOProBasl CUCTeMa C XOPOIIO OMpenesieH
HBIMU TIpaBUJIaMU MMO3BOJIUT YUUTHIBATh TaKUE (PaKTOPhI, KaAK KOMUCCUOHHBIE,
MPOCKaib3bIBAHNE, HEBBITIOJHEHHBIEC TTPHUKA3bl U CKAYKOOOPa3HbIE U3BMEHEHUS
1IeH. DTO MO3BOJIUT U30€KaTh HEMPUSTHBIX MOTPSICEHUN MPU TIEPEXOIE OT KOM
MBIOTEPHBIX TECTOB K HacTosIIei Toprosie. OnHoii u3 npobiem Kara B Haua
JIe ero TOProBOi Kapbephbl ObUIO HEYMEHUE YIUTHIBATh KOMUCCUOHHBIE U Py
rve U3IepXKKU Ha 3aKioueHue caeiok rmo onurnoHaM OEX. I1pu momoriiu mos
HOI MeXaHU3alluM OH CMOT yOeIUThCs, UTO CUCTeMa BKJIIOYaeT BCe MOA0OHbIE
¢akTophl B CBOUX TecTaX. TakuM 00pa3oM, MOXHO U30eKaTh MOTEHIIMATBHBIX
HEOXUIaHHOCTEH M MOJYYUTh OUYeHb PEATMCTUYHYIO OLICHKY TMOBEICHMS CHUC
TEMbI WU ee deMeHToB. Kall pelus, 4To cucTeMHasi TOPTOBJISl MOXET CTaTh
KJIIOUOM K YCIIeXy Ha pPbIHKE.

YTO TAKOE MOJIHOCTbIO MEXAHUYECKAS
TOProBAsd CUCTEMA?

OpmHa u3 mpodJieM, ¢ KOTOpoii cToiaKHYy/ICS Kall B paHHeil padoTte, cocTosiia B
TOM, YTO €ro «CHCTeMa» JaBaJjia TOJbKO CUTHAJIBl BXONA, OCTABJISISI pelIeHUe O
BBIXOJIe Ha yCMOTpeHue Tpeinepa. CienoBaTe/ibHO, TaHHAsI CUCTeMa He Oblia
TMOJIHOCTbIO MEXaHUYECKOM. HOJIHOCTI)IO MEXaHMNYEeCKasd Toprosass CUCTEMaA,
KoTopas MOXKET TECTUPOBATHCA U IMPUMEHATHCA COBCPIICHHO OO0OBEKTUBHBIM
06p330M 663 BMECIIATC/IbCTBA YE€JIOBEKA, JOJIKHA COACP2KAaTh TOUYHLBIC ITpaBuia
W JIJIS BXOAOB, Y IJISI BRIXOJOB U3 phIHKA. YTOOBI OBITH AEHCTBUTEIHLHO ITOJHOM,
cucTeMa JIoJKHA JaBaTh CIAEAYIOIyl0 UH(OOPMALIUIO:

1. Korma, Kak 1 Mo Kakoi 1ieHe BXOIUTh B PHIHOK.
2. Korma, KaK 1 Mo KaKo# 11eHe BBIXOAUTh U3 PhIHKA C YOBITKOM.
3. Korma, Kak 1 1Mo Kakoi 11leHe BIXOAUTh U3 PhIHKA C TIPUOBLIBIO.

CurHanbl BXofa MEXaHUYECKOU TOPTroBOW CUCTEMBI MOTYT OBITh MPOCTHI
MM, HallpyuMep OJHO3HAYHBIN CUTHAJ MOKYMNKW WIA TTPOAAXU MPU OTKPBITUU
TOPIoOB Ha CJIeMyIONIUii JeHb. MOXHO UCTOJIb30BaTh JUMUTHBIN MPUKaA3 WIN
CTOM-MpUKa3 Ha OIpeAeIeHHOM 1IEeHOBOM YPOBHE Ha cieayolnuii AeHb. Kpo
M€ TOTO, BO3MOXHBI OU€Hb CJIOXHbBIE TTPUKA3bl, UCTIOJHSIEMbIE B OTJETbHbIE
TepUObl BpEMEHU MPU COOTBETCTBMU HEKOTOPBIM YCJIIOBUSIM: HATIPUMED, CTOIT
MpUKa3 Ha MOKYMNKY U TIPOAAXYy, €C/i Ha PbIHKE TIPU OTKPBITUY 00pa3yeTcst
pa3pbiB YKa3aHHOI BEJIUYUHBI.
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BbIxombsl TOpProBoi cUCTEMBI TaKXKe€ MOTYT OCHOBBIBATBhCSI Ha TPUKa3ax
Pa3TUYHBIX TUTIOB — OT MPOCTHIX O OYEHBb CJIOXHBIX. BbIXom U3 yOBITOUHONI
CHEJIKA 9acTO TOCTUTAETCS C TOMOIIBIO 3aIIMTHONW OCTAHOBKU, KOTOpAs TIpe
KpallaeT CAENKY 10 TOro, Kak OyIeT HaHeCeH Cephe3HbIil YOBITOK. DTa ocTa
HOBKa, MpencTaBsonias codboil CTOM-TprKas I U30eXXaHWsI HEKOHTPOIN
PYEMBIX IOTE€Pb, BBIMOJHSET OMHY U3 (PYHKIUH, IJIsT KOTOPBIX CO3JAI0TCS CTpa
TETUU BBIXOJA B COCTaBE CUCTEMBI: (DYHKIIMIO KOHTPOJISI pucKa. Beixon ¢ mpu
OBLIBIO MOXXET JOCTUTAThCSI HECKOJIBKMMMU CITOCO0AaMU, B TOM YHCJIE U UCTIOJIb
30BaHUEM LIeJIeH npubviau — TUMUTHBIX IPUKA30B, PACIIOJOXKEHHBIX TaK, 4YTO
cliesiKa 3aKaHYMBAETCS ITOC/IE HEKOTOPOTO ABUXKEHUSI PbIHKA B MOJb3Y Tpei
nepa; «CAedsuux 0CMaHo8oK», KOTOpPbIe TMPEICTaBIsSIOT CO0Oi CTOI-TIpuKa
3bl, HEOOXOIMMBIE JIJTSI BBIXOAA C MPUOBUILIO TIPU Havyajie MPOTUBOIIOI0XKHOIO
JIBUDKEHMST PbIHKA, W OOJIBIIIOTO pa3HOO0pa3us APYTUX BUAOB MTPUKA30B U UX
COYETaHUM.

B panHux mombiTkax Kaiia geiicTBoBaTh Ha PhIHKE €AWHCTBEHHBIMU JOC
TYITHBIMU CUTHAJIAMU ObUTA COOOIIEHUS] O BO3MOXHOM HAIlpaBIEHUU PbIHKA
WY TOYKaX pa3BOpoTa. DTU CUTHAIBI CITY>KUJIM OCHOBOM JIsl TPHUKA30B Ha IO
KyTIKy WIM TPOJaxy Mo TeKYIIEH 1ieHe — a TaKue MPUKa3bl 4aCTO HE BBITOJ
HSIIOTCSI M JAIOT OOJIbIIOE TTPOCKaIb3bIlBaHME. XOTSI CaMW CUTHAJIBI ObLITM 4acTo
BeCbMa TOYHBI, OHU HE yJIaBIVMBAIM KaXIYyI0 TOYKY pa3Boporta, u Kair mompoc
Ty HE MOT pa3BOpayMBaTh MO3UIIMIO Ha OCHOBE KaXIOro curHaia. TpeboBa
JINCh OTIIEbHbIE TTpaBUJIa BBIXOMA, TOCKOJIbKY TporpammMa Kaiia He naBaia cur
HaJIOB JIUTSI BbIXO/a, OyAy4M HE MOJIHOCThIO MEXaHWYeCcKoi Mofeblo. TTockoiib
Ky CHCTeMa He JlaBajla CUTHAJIOB BBIXOIa, BCE BBIXOJbI OCTABAIUCH CYOBEKTUB
HBIMU, YTO U OBIJIO OJHOM U3 MPOOJIEM TOPTOBJIM Ha TOT MOMEHT. Kpome Toro,
He yIaBaJoCh JOCTAaTOYHO 3(P(HEKTUBHO OLIEHUTH MTOBEACHUE CUCTEMBbI Ha TN
TEeJIbHOM BBIOOPKE MCTOPUYECKUX MAHHBIX, MPUXOAWIOCHh «UTPaTh BCIEMYIO».
be3 nmoaHoCThIO MEXaHUYECKOW TOPTOBOM CUCTEMBI, T.€. CUCTEMBI, BKIIIOUYAIO
ILIE1 BBIXOMBI M BXOMIBI, HE TOBOPS YK€ 0 KAUeCTBEHHOM TECTUPOBAaHUU, HEBO3
MOXHO OILICHMBATh TaKMe TOKa3aTeau, KakK o0IIast J0XOQHOCTh, MaKCUMalb
HOe ManeHue Kamnurtaia, oTHomeHue Illapma, TpynHO olleHMBaTh UCTOPUYEC
KMt rpadpyK M3MEHEHUS KaluTajla U UCCIeNoBaTh PsII IPYTUX BaXKHBIX Xapak
TEPUCTUK CUCTEMBI (HANIpUMEpP, BEPOSITHOCTh MPUOBLLTA B OyayiieM). YToObl
JIaTh TOCTYIT K 3TUM (PYHKIMSIM, TpeboBaiach MOJHAs CUCTEMa, Jalolasi CUr
HaJIbl Ha BXOJl ¥ Ha BBIXOJ U3 PhIHKA.

KAKUE BXOAbl U BbIXOAbl CYUTATb ONTUMAJIbHbIMU?

[Mpeanonoxum, 4To y HAC MUMEETCS MeXaHMYecKasi TOProBasi CUCTeMa, KOTO
pas UMeeT MOJENTb BXOJa, JAIOLIyIo MPUKa3hl Ha BXOJ, W MOJEJb BBIXOAA, AaK0
LIYIO MPUKa3bl Ha BBIXOJ (BKITIOYAsT HEOOXOIUMBIE 3allUTHBIE OCTAHOBKM ). Kak
OLIEHUTh PE3YIbTaThl pabOThI CUCTEMBI U OIPEICINTh, KAaKO MpPUKa3 XOPOIII,
a KaKo# 1iox?
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OOpaTuTe BHUMaHUeE, YTO Mbl TOBOPUM O MpUKA3ax HA BBIXOJ U BXOJI, a HE
o curHanax. [Touemy? IToTomy, UTO CUTHAJIBI CIMILIKOM HeonpeaeaeHHbI. O3Ha
YaeT JIM «CUTHAJI» Ha MOKYIIKY, YTO CJIeAYeT MOKYIaTh MPU OTKPBITUU CIIEIYIO
IIETO THS UJTA MTOKYTIATh C UCIOb30BaHMEM CTOII- WU IUMUT-TIprKasa ? 1 eciu
Jia, TO 1Mo Kakoi 1neHe? Eciu mocTymnaer «cUrHaa» Ha BBIXOJ U3 JUTMHHOM MO3U
LIM1, KOTAa TOKEeH MPOU3BOJUTHCS BBIXOA — MPU 3aKPBITUU, MPU TOCTUXKE
HUU OTPeJeIeHHON LIEHbI WU, MOXET ObITh, IO 3alIUTHON ocTaHOBKe? Kax
JIbIA U3 TaKUX MPUKA30B OYIET UMETh Pa3jIWYHbIC TOCAEACTBUSI B KOHEUHOM
pe3yabrare. TakuMm o0pa3om, WISl oIpeaeaeHUsT pabOTOCIIOCOOHOCTU MeEToaa
BXOJa WIM BbIXOAAa HYXXHO, YTOOBI OH JaBasl He OOIlMe CUTHAJIbI, a B OIpele
JICHHbIE MOMEHTBI BpEMEHU JlaBaj crieliuudeckue npukassl. I10THOCTBIO oM
peIeIeHHbIN TpUKa3 Ha BXOJ WU BBIXOJ MOXKET ObITh JIETKO MPOBEPEH Ha Ka
4eCcTBO WU 3(PHEKTUBHOCTD.

B mmpokom cMbIciie CJIOBA Xopouiuii npuka3 Ha 8xo0 — 3TO TaKOU MpuKas,
C KOTOPBIM TpEWEp BXOAUT HAa PHIHOK C OTHOCUTETLHO HU3KUM PUCKOM U BBI
COKOI1 BEpOSITHOCTBIO IMOTCHLMATBLHOM Mpuokutn. Paem 11 Tpeiinepa Obuia ObI
cucTeMa, KoTopas AaBajia Obl TPUKa3bl HAa TIOKYIIKY W MIPOJAXYy IO 3KCTPEMalb
HBIM 1IEHaM TIpU KaxXaoM pa3Boporte. Jlaxe eciu Obl BbIXOIbl HE MPUHOCUIN
OOJIBIION MPUOLUIM, HU OJHA U3 CIEJOK He MMea Obl 00jiee OIHOIO-ABYX TU
KOB Hebaazonpusimnozo 0eudiceHus (MaKCUMAJIbHBIX HEpPEaTnu30BaHHbBIX YOBIT
KOB 3a CHIEJIKY), 1 B JII0OOM CJIydae BXOJ B phIHOK JOCTUTAJICS ObI I10 JIyJIlei 13
JIOCTYMHBIX 1IeH. B HecoBepilleHHOM peaJilbHOM MUPE, BIPOYEM, BXOIbl HUKOT
Jla He OyAyT HaCTOJbKO XOPOIIIU, HO OHUA MOTYT ObITh JOCTATOYHO XOPOIIHU, YTO
ObI Tpu TipremsIeMoi 3((HEKTUBHOCTH BBIXOJ0B HEOJIAronmpusITHOE IBUXKEHUE
yIepKMBaJIOCh HA HU3KOM YPOBHE M COOTHOIICHUE PUCKaA/TPUOBLIU ObLIO
YIOBJIETBOPUTETHLHBIM.

Yto coctabiisieT 3DeKTUBHBIN BbIX0A? DDOEKTUBHBIN BBIXOHA MOTXKEH
3allUINaTh KaluTal Tpelaepa OoT HeOJaronpusiTHO pbIHOYHOMW CUTYallUU.
BaxkHo 3a1IUTUTh KAl TaJ OT Pa3MbITHST YOBITOUHBIMU CAETKAMM, HO TIPU 3TOM
He 00OpbIBaTh CIMIIIKOM PaHO MOTEHIIUATIBLHO MPUOBUTLHBIE CAEIKU, ITPeBpaliias
UX B MaJioyObITOuHbIe. MneanbHbIil BEIXO JOKEH YIepXKUBATh MTO3ULIUIO [
MOJTyYEHUsI 3HAUUTEJIbHOM MTPUOBLITN OTJII000TO KPYITHOTO IBUKEHUS, T.€. OCE/l
JIaTh BOJIHY U IepKaThCsl HA HEll O Hy>KHOTO MOMeHTa. Bripouem, ynepkaTbces
Ha rpeOHe BOJIHBI — HE CaMO€ IJIAaBHOE, €CJIM CTPaTerusi BbIX0Ja COYETAETCS C
dopMysioit BXxoJa, MO3BOJISIIOLIEH BEPHYThCS B IMIPOTSKEHHBINA TPEH I, WIU APy
roe KpyIrHoe JABUXKEHUE PhIHKA.

B peasibHOCTH TpaKTUYECKU HEBO3MOXKHO U, HECOMHEHHO, HEOOOCHOBAaH
HO 00CYXIaTh BXOJbI Y BBIXONBI TI0 OTAEABHOCTU. 7151 TECTMPOBAHUST TOPTO
BOU CUCTEMBI TOJIKHBI UCITOJIb30BAaThCS U BXObI, U BBIXOJbI, YTOOBI OCYIIIECTB
JISLTUCH TTOJTHBIE LIUKITBL. Kak MOXKHO MOJIy4UTh 3aBEpIIEHHbIE CACJIKU IJTsI OLIEH
K1 3(pHeKTUBHOCTHU, €CJIU U3 PbIHKA HE BBIXOAUTH? MeTo/ibl BXOIa U BhIXOJA
HEOOXOAUMBI IS CUCTEMBbI, KOTOPYIO MOXHO TecTupoBaTh. OQHAKO CleAyeT
WMETh PSIIT CTpaTeruii BXoAa U MPOBEPUTH UX BHE 3aBUCUMOCTHU OT BBIXOJIOB U
TaKUM Xe 00pa3oM UCTbITaTh Psijl CTpaTeruii BbIX0Ja BHE 3aBUCUMOCTU OT BXO



BBEAEHVE 15

na. B ob1em xenaTebHO U3MEHSITh KaK MOXKXHO MEHBbIIIE TTapaMeTPOB 3a pa3 U
U3MEPATh 3PDEKT STUX MAHUMYISALIMIA, TTPU STOM UTHOPUPYS WK He Tporasi
npyrue nokasarenu. Pa3Be He B 3TOM COCTOUT Hay4YHbIi MOAXOM, XOPOILIO ce0sl
3apeKOMEHIOBABIINM B APpYyTUX oTpacisix? Ho MOXHO Jiu JOCTUYD TaKOW U30
JISIUMU M KOHTPOJISI B UCCJIEIOBAHUY BXOJOB U BBIXOIOB IO OTAEIbHOCTH?

HAYYHbIA Noaxo[ K PA3BPABOTKE CUCTEM

DTa KHUTra IpeaHa3HaYeHa IJIs CUCTEMAaTUYeCKOT0 M MOAPOOHOTr0 aHaIu3a UH
JMBUIYaTbHBIX KOMIIOHEHTOB, COCTABJISIIOIIMX ITOJIHYIO TOPTOBYIO cCUCTEMY. Mbl
npeajiaraeM HaydyHOE MCCJeAOBAaHUE BXOJOB, BBIXOJOB M JPYTMX 3JIEMEHTOB
TOproBoii cucteMbl. OCHOBHAsI CYIIITHOCTb HAQYYHOTO MOJIXO0/Aa B 3TOM acleKTe
TakoBa:

1. OOBeKT ucciaenoBaHMs, B TaHHOM CJIlydyae TOpProBasli CUCTEMa WU
€€ COCTaBJISIIONINE, TOJXKEH ObITh JOCTYIIEH IS IIPSIMOTO WX OTO
CpeIOBAaHHOTO HAOMIONCHUST MPEANOYTUTEbHO 0€3 3aBUCMMOCTU
OT CYOBEKTUBHBIX CY>KIEHHUI, YTO B HEKOTOPBIX CIyYasiX JIETKO 10
CTU2KMMO ITPpU ITOMOIIM COOTBETCTBYIOILIMX ITPOrpaMM TECTUPOBaA
HUS IMTOJTHOCTBIO MEXaHNYECKUX TOPIOBBIX CUCTEM.

2. TpebyeTcst ynopsimoyeHHasi METOIMKA OLIEHKU TTOBEICHUST UCCIIe
JlyeMbIX MOKa3aTesel, T.e. B Cliydae TOPTOBbIX CUCTEM — TECTHU
pOBaHME Ha TUTEJIbHBIX BEIOOPKAX UCTOPUYECKUX JAHHBIX COBME
CTHO C UCIMOJIb30BAHUEM CTaTUCTUYECKOI 00paOOTKM AaHHBIX JJIsI
OLICHKM CIIOCOOHOCTHU CUCTeMbI 3((EKTUBHO JI€CTBOBATh B Oy
JIYIIIEM W Ha JpYruX BbIOOPKaX JaHHBIX.

3. Tpebyetcst MmeTon orpaHU4YeHUST 00beMa BEIYMCICHUM, COCTOSIIIAN
B (buKcauuy OOJIBIIIMHCTBA ITapaMeTPOB MPU KOHILIEHTPALIMU BHU
MaHUs Ha 3¢ ¢eKTax, BOSHUKAIOUIUX OT U3BMEHEHUSI OJHOIO-IBYX
KPUTUYECKMX MTapaMETPOB B KaXKIOM TECTE.

CTpyKTypa 3TOIf KHUT'YM BO MHOTOM OTpaxkaeT HaydyHbIi rmoaxon. CucreMbl
pasziesieHbl Ha MOJEIM BXOJ0B U BBIXOJOB, ISl X MCCEA0OBaHUS 00CYXKIatoT
¢Sl M IPUMEHSIIOTCSI CTaHIApTU30BaHHBIC METOMIbI, 00pa3ysl OTIEIbHBIC pa3e
JIbI ITO BXOAaM U BbIXOJaM. npOBOﬂﬂTCH OOBEKTUBHBIE HNCCJICJOBAHUA U CTaTU
cTudeckasi o00paboTKa JaHHBIX. Pe3yabTaThl IpeacTaBiIeHbl OCIeA0BaTEIbHBIM
00pa3oM, MO3BOJISIIOIIUM MPOBOIUTH MpPsIMble cpaBHeHUs. g yyeHoro, uc
cliefoBaTelisl B J1000M OTpaciau B 3TOM HET HUYETO HOBOTO.

JI1st MHOTUX TPEeHIepOB MOXET 0Ka3aThCsl CIOPIIPU30M, YTO OHM, TTIOJOOHO
rccliefoBaTelIsIM, TakKXKe UMEIOT pabdoTalIIuii HaydyHbI noaxon! KHuru mis
TpeiiepoB YacTO YIIOMUHAIOT «TOPTOBIIIO HA OyMare» WIM UCTOpUYECKOE 00
paTHOE TECTUPOBAHUE, a TAKXKE MPUBOIAT PE3YJIbTaThl, OCHOBAHHBIE HA 3THUX
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MmeTopax. BrpoueM, 3Ta KHUTra OyAeT OoJiee MmocieaoBaTe/lbHa B IPUMEHEHUN
Hay4YHOTO ITOAX0JAa K YCIIEIITHOM TOProBjie Ha phiHKaxX. HampuMep, HeMHoOrue
W3 KHUT, YIIOMUHAIOIINX UCTOPUUYECKOE TECTUPOBAHKUE TOPTOBBIX CUCTEM, OC
HOBBIBAIOT 3aK/IIOYEHUST Ha CTATUCTUYECKOM aHaJIN3e BEPOSITHOCTU OyIyIIINX
MpUOBLTIEH U CTATUCTUYECKOM ITOATBEPKACHUM JTOCTOBEPHOCTU PE3yIbTaTOB
TECTOB. DTa KHMTIA BKJIIOYAET IMOAPOOHOE TOCOOME 1O MPUMEHEHNIO CTaTUCTU
KM IJIST OLIeHKH 3 OEKTUBHOCTH TOPTOBBIX CUCTEM.

Takxke caeayeT OTMETUTh, YTO HEMHOTHE aBTOPHI MPOBOISAT TECTUPOBAHUE
BBIXOJIOB M BBIXOIOB HE3aBUCUMO APYT OT apyra. CylLEeCTBYET Psii MHTEPECHBIX
CMOCcO00B, TTO3BOJISIONINX TPOBOIUTH TECTUPOBAHUE U30JIMPOBAHHBIX KOMITIO
HEHTOB cucTeMbl. OIMH U3 HUX — KCIIOJIb30BaHUEe Habopa CTaHAAPTHBIX CTpa
TETWi1 BXOJa U BbIX0Ja, KOTOPhIE OCTAIOTCS (DUKCUPOBAHHBIMU, B TO BpeMs KakK
TIaHHBIN BXOJ, BBIXOJ WJIM IPYroii KOMIIOHEHT MeHseTcsa. Hanpumep, ipu uzy
YEeHMU MOJeJIeii BXo[a UCIIOIb3YeTCsl CTaHAapTU30BaHHAS MOZE/b Bbixoaa 6e3
W3MEHEHM JJTSI pa3IMYHBIX BXOAOB U UX MOAMMUKALINI, U TAKUM Xe 00pa3oM
IIJIST U3y4eHUS BBIXOAOB OYIET MCIONIb30BAThCSI CTAaHIAPTU30BAaHHAS MOICIb
Bxoza. s Tpeiinepa OyneT HeMaJibIM IIOKOM HCIIOJb30BaHUE ISl MCCIIEA0Ba
HUS BXOJOB TeHepaTopa CIyJaiHbIX YKCesl, CIIOHTAHHO OTKPBIBAIOIIETO IJIUH
HbI€ ¥ KOPOTKHE MO3MIIMMU Ha pa3IUYHBIX pbIHKAx! BOJBIIMHCTBO TpeinepoB
BHaJIX OBl B MTAHUKY OT OMHOM MBICIIA O MOJE/IM, OCHOBAHHOI Ha BBITTAJCHUN
KyOMKOB, HO Ha CaMOM JIgJIe TaK1e BXOIbI BEJIMKOJICITHHI IS XKECTKOT'O TeCTH
poBaHU cTparernii Beixoga. Crparernsi, crmocoOHasi BbKATh ITPUOBLIL U3 CITy
YalfHBIX CIEJIO0K, KaK HU CTPAHHO, BIIOJIHE MOXeET ObITh pa3paboTaHa, 1o Kpaii
Heii mepe s uHaekca S&P 500 (Katz and McCormick, March, 1998, April, 1998).
HcnipiTanus ciienyeT MpoOBOAUTh TaK, YTOOBI pa3Hbie METOABI BXOJa U BHIXOAA
MOKHO ObLIO OCMBICJIEHHO CPaBHHMBATb.

B 00111eM, OCHOBHBIE 3JIEMEHTHI HAYYHOTO TIOAX0Aa BKIIIOYAIOT:

1. I/I3OJII/IpOBaHHbIe ncciaeaoBaHvd pa3IMYHbIX 3JIECMEHTOB CUCTEMBbI.

2. MHcrnonb3oBaHue CTAaHIAPTHBIX METOAMK, TTO3BOJISIIOIIMX IIPOBOIUTD
JIOCTOBEPHbIC CpaBHEHUS

3.  CTaTUCTUYECKYIO OLIEHKY Pe3yJbTaTOB.

MATEPUAJIbI U METOAbI,
HEOBXOAMMbBIE A1 HAYYHOIro noaxoaA

IMpexne yeM NpUMEHSITh HayYHBIH TTOAX0/ K U3YYEHUIO PHIHKOB, CIEIyeT pac
CMOTpETh psf pakTopoB. Bo-TiepBBIX, TpeOyeTcs 1ieast BCeJeHHAs T0CTOBEP
HBIX JAHHBIX JJISI UICTOPUYECKOTO TECTUPOBAHUS M CTATUCTUICCKOTO aHAJIM3a.
ITockoabKy 3Ta KHUTAa KOHLICHTPUPYETCST Ha TOBAPHBIX OMPXKaX, B OCHOBE HC
MOJIb30BaHbI JaHHBIE 110 IIeHaM Ha KOHeII JHsI, TocTaBiasieMble Pinnacle Data
Corporation, KOTOpbI€ BKITIOUAIOT CETbCKOXO3SIMCTBEHHbBIE TTPOMYKTHI, METaJl
JIBI, DHEPTeTUUECKUE PECYPCHI, OOJIUTallNK, BATIOTHI U PhIHOYHBIC MHACKCHI. B
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KHUTE€ HE pacCcMaTpUBAETCS] BHYTPUIHEBHAsi TOPTOBJISI, XOTS 3TO — OJHA U3
OCHOBHBIX 00JlacTell HAlllMX UHTEPECOB, KOTOpasi, BOBMOXHO, CTaHET TeMOM
caemytoiiei KHuru. [ToMUMO CTaHIAPTHBIX IIEHOBBIX TAHHBIX MCCJIEIOBaHUE
BJUSIHUS Pa3IMYHBIX BHEITHUX (pPaKTOPOB HA PIHOK MOXET MOTPeOOBaTh BECh
Ma HEOOBbIUHBIX JaHHbIX. HanmpuMep, naHHble 00 aKTUBHOCTU COJTHEYHBIX TSI
TeH (COJIHEUHOE U3TyYEHUE BIUSIET HaA PSIIl PpIHKOB, B YACTHOCTU Ha CEJIbCKO
XO3sICTBEHHBIN) moaydyeHbl oT beabruiickoit Koposaeckoit O6cepBaTopum.

Majio uMeTh OTPOMHOE KOJMYECTBO AJAaHHBIX — HEOOXOIMMO MOJAEIMPOBa
HUE OJHOTO WIX HECKOJIbKUX TOPTrOBBIX CYETOB IJIsi MTPOBEAeHUST TecToB. s
3TOTO TPEOYETCs mopeogwlil cumyasmop, T.e. TIAKET MporpamMM Ui CO3MaHUs
CUETOB U BeJCHUS TOPTOBJIM Ha KoMmIlbloTepe. Haubosee 1IMPOKO MCIOIB30
BaJicsl TOproBuiil cumyssitop oT Scientific Consultant Services, HanmMcaHHbBIN
Ha s3bike C+ +, paccunmTaHHBINA Ha paboOTy ¢ MOpPTGEIIMU aKLM U XOPOILLIO
M3BECTHBIN aBTOpaM. Kpome Toro, pa3HooOpa3Hble BO3MOXKHOCTU TECTUPOBA
HUSI Y IOCTPOEHUS rpachKOB 3aJI0KEHbBI B TaKME MporpaMmbl, Kak TradeStation
dupmbl Omega Research wim SystemWriter Plus. MbI ucrnosib3oBaiu B HalliemM
aHaJIu3e He TOJIbKO 3TU IporpaMmbl, HO U MS Excel, KOoTopoil MOJb3yIOTCS
0OYeHb MHOTHE.

Eie onuH BaxXHBIE MOMEHT — onmumu3ayus napamempos mooesei. Ilpu
MPOBEJEHUN TECTOB YaCTO HEOOXOAMMO HacTpauBaTh MapamMeTpbl HEKOTOPBIX
KOMITOHEHTOB (HampuMep, MOJAEIN BXO/a, BbIXOAA WIA UX YacTeit), YTOObI 00
HapyXWUTh HAWJY4IIUMii HAOOp TMapaMeTpoB U/WUJW YBUAETb, KaK TOBEICHUE
MOJIEJTM MEHSIETCSI CO CMEHOU mapamMeTpoB. Bo3MOXHO MpoBeeHre HECKOJIb
KUX BUJOB ONTUMU3ALUU NapaMeTpoB Mojaenu. [Ipu pydyHoit onTumusanuu
MOJIb30BaTelb 3a7aeT mapaMeTp, KOTOPhI OyneT BapbUpPOBATHCS, U MPEACIIbl
€ro U3MEHEHMUSI; TPUUYEM TOJIb30BATEIb MOXET OTHOBPEMEHHO YIIPABJISITh IBY
Ms Wi OoJiee mapaMeTpaMu, Mojiydasi pe3yJbTaThl B BUIE TaOIULIbI, TTOKA3bI
BalOIIMIA BIMSIHUE 3HAYEHUU MapaMeTpoB Ha IMoka3aTeau cuctembl. [pyroi
METONl — «10608as» onmuMu3ayus, CylecTBYIOIIasl B HECKOJbKUX Pa3HOBU/L
HOCTSIX: HauOoJiee 4acTo — 3TO MPOTOHKA KaXJ0ro U3 MmapaMeTpoB yepe3 Bce
BO3MOXHBbIE 3HaUeHUs1. Ec/iv mapaMeTpoB MHOTO U UX TPAHUILIBI INUPOKU, TIPO
TOHKa MOXET pacTsHYThCS Ha ronbl. [1pu a3ToM J1000Basi ONTUMU3ALIUS MOXKET
OBITH BITOJTHE MIPUEMJIEMA MTPU MAJIOM KOJIMYECTBE MapaMeTPOB U Y3KUX Tpesie
Jlax uX 3HaueHu . JIpyrve MeTonbl TOOOBOU ONTUMU3AIMU HE CTOJb MTOJTHBI U
He Bceraa CIOCOOHBI HAWTU ONTHUMAJbHBIM HaOOp MmapaMeTpoB, HO paboTaloT
ropasno OwicTpee. IlocaeqHuit U3 METOIOB, UCHOJIL3YEMbIi IJISI MOIIHO OIl
TUMM3ALNU (2 B HEYMEBIX PyKax — JJIsI TOATOHKYU MapaMeTPOB MO/ BBIMTPBIIII
B MpPONLIOM), — 3TO 2eHemukueckue areopummsl. Tloaxoasmii TeHeTUYECKU
aJITOPUTM MOXKET OBICTPO OOHAPYKUTh XOPOIIUN OTBET (MYCTh Jaxe He 00
LM ONTUMYM) JaxKe M3 OOJBIIOro YKCIa apaMeTpoB ¢ IIUPOKUMU TIpeaeia
MM 3HauyeHUi. ['eHeTUUYeCKUit ONTUMU3ATOP — BaXXHBIII MHCTPYMEHT B apce
Hajie pa3paboTuyrKa TOPrOBbIX CUCTEM, HO MCIIOJIb30BAThCSI OH JOJKEH OCTO
POXHO, MOCKOJbKY CYIIECTBYET BO3MOKHOCTD «ITOATOHKW», T.€. MOJIy4eHUS Ha
OopaTapaMeTpoB, «ITOJIOTHAHHOTO» MO NCTOPUYECKUE JaHHbIE, KOTOPBIN UMe
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€T HeOOJIbIIYIO LIEHHOCTD JIJIsI TOPrOBJIY B OynyiieM. B maHHOU KHUTe puBeae

Hbl METOIMKM CTAaTUCTUYECKOU OLIEHKU DPE3yJIbTaTOB, TECThI 3a MpelnesiaMu
BBIOOPKM U METOIUKMU, (hOKYCUPYIOLIHUECS HA aHAJIM3E LIeJIbIX MopTdeseit, Ko

TOpbIe 00ECIIEYMBAIOT 3aIUTY OT «MOATOHKU» BHE 3aBUCUMOCTU OT UCITOJIb3Y

€MOI'o0 MEeToda OIITUMHU3alINN.

Iicepdppu Oysn Kay
u donHa JI. Maxk Kopmuk
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Paboue MHCTPYMEeHTbI
BeenoeHue

s 0OOBEKTUBHOM OLIEHKM MOBEAEHUSI MEXaHUYECKMX TOPIOBBIX CHCTEM TpE
OyIOTCSl pa3jiM4yHble aHAJUTUYECKHE UHCTPYMEHTHI M TaHHbIE.

Ja MomeaupoBaHUs ITOBEAEHUS HEKOTOPOINO METoJa BXOJA WJIM BBIXOJA
TpeOyeTCsl MPOBEIEHME TECTOB C MCITOJAL30BAHUEM 3TOrO METOIA Ha OdHHbIX O
MPOLLJIOM ITOBeAeHUM phiHKa. Clien0oBaTeIbHO, 11 Hadyajla TPEOYIOTCSI YUCThIE,
HaleXHblE UCTOPUYECKNE JaHHBIE.

ITpu HaMYKMKM DaHHBIX HY>KHA ITpOrpaMMa JIjisi MOAEJIUPOBAaHMsI TOPIOBOIO
cyera. Takue mporpaMMBbl ITO3BOJISIOT AaBaTh Pa3JIMYHbIE TOPrOBbIE MTPUKA3hI
U JOJKHBI SMYJIMPOBATh TOPIOBJIIO C PEaJbHOIO CYETA 3a MHTEPECYIOLIMIA HacC
HUCTOPUYECKUI Tiepro. Takue mporpaMMbl HA3bIBAIOTCSI MOP20GbIMU CUMY /A
mopamu.

Mognensb (Oyab TO MOIEIb BX0a, BHIXOIA UJIH ITOJIHAs CUCTEMA) MOXKET UMETh
psI MapaMeTPOB, KOTOPbIE HEOOXOAMMO HACTpauBaTh JJId JOCTIDKEHUS HaW
JIydilei OTAaYM OT CUCTEMBI U €€ 3JIEMEHTOB, WM P OMLMI, KOTOPhIE MOXHO
BKJIIOYATh WIKA OTKII0YaTh. I onpenaeseHus ONTUMAIbHOM KOHPUIYypaluu
CHUCTEMBbI UCIIOJb3YETCS ONMUMU3AmMop, N €ro Hamo BhIOpATh Cpear pa3sHOOO
pa3us CYLIECTBYIOIIMX BUIOB ONTHMMMU3ATOPOB.

MogaenupoBaHie U ONTUMU3ALUS JaIOT OTPOMHOE KOJIMYECTBO PE3Y/IbTa
TOoB. CHCcTeMa MOXET IIPOBECTU COTHU ThICSIY TECTOB, KaXIbIil CO CBOMM I1OKa
3aresieM NPUObLIN/YOBITKOB, MAKCUMAJIbHOIO OJIATONPUSITHOTO U HEGJIaronpu
STHOTrO ABMXeHUs. KpoMe Toro, 0yayTt mocTpoeHnl rpaduKi U3MEHEHUsS 00
IIEro KarnuTalla, COOTHOIIEHUS pUCcKa,/TIPUOBLINA, JOXOMHOCTH U APYTHX ITOKA
3aTeiell MOJAEIMPYEMOIO TOProBoro cyeta. HeoGxomnm mmoaxon K oleHKe 3Ha
YUMOCTHU 3TUX Pe3yabTaToB. ABigeTcs M BhICOKast JOXOAHOCTD Pe3YabTaTOM
U3IUILIHENR onTUMU3auun? MoXeT I cUcTeEMa OBbITh IPUOBLIBHOM YMCTO CIIy
YailHO WIX JEJI0 B JOCTOBEPHOM TOproBoii crpaterun? Eciu cucteMa 060CHO
BaHHa, OyIEeT X OHA CTOJIb K€ YCIIEIIHa B OyAylleM MPY peaibHOM TOProBIIE,
Kak 1 B mpouioM? OTBETHI Ha TAKME BOIIPOCHI JOCTUXKMUMBI ITPY ITOMOILM cHa
mucmu4ecKux memodoos.

B cienyromux riaBax OyayT pacCMOTPEHBI JaHHBIE, CUMYJISITOPLI, ONTH
MM3aTOPbl U CTATUCTUKA. DTU MTOHATHUA OYAYT UCITOJIb30BaThCs B JaJIbHEMIIIEM
NP UCCIEA0BAHUM METOAOB BX0OJa M BBIXOJA U ITPU ITONBITKE 00bEAUHUTD BXO
IIbI ¥ BBIXOABI B ITOJIHYIO TOPTOBYIO CUCTEMY.
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AdaHHble

B oGmactn TOPTOBJIM Ha TOBapHOfI 6I/Ip)Ke HCJIb34 CACIAaThb 3aK/IIIOYCHUE O pa

00TOCTIOCOOHOCTU WIJIN HECMMPUTOAHOCTU TOTO MJIM MHOTO METOAA NJIN CUCTEMbI
0e3 KaueCTBEHHBIX JaHHbIX JJISI TECTOB U CHMYHHHI/Iﬁ. Z[J'[SI pa3pa60TKI/I BbITOJL

HOM TOpFOBOfI CHUCTEMBI Tpeﬁﬂepy MOTIyT HOTp€6OBaTI)C$I HECKOJIbKO BHJI0OB
JAaHHBIX; KaK MUHUMYM HEOOXOIUMBbI NCTOPMNYECKNEC HCHOBLIC IAHHLIC 1O MH

TEPECYIOIMM BUIaM TOBapoOB.

BUAObI JAHHBIX

HcTopuueckuie LieHOBBIE JAHHBIE MO (DbIOYEPCHBIM PBIHKAM MOCTABIISTIOTCS KaK
TUTSL UHOUBUOYANbHBIX KOHMPAKMOE, TaK U JIJIsl HenpepbléHblx (hvrouepcos. JlaH
Hble 10 WHAWBUAYATbHBIM KOHTPAKTAM — 3TO LIEHOBAasl UCTOPUST OTIEIbHBIX
(bIoUepCHBIX KOHTPAaKTOB. Ha (pplouepCHBIX phIHKAX B KaXIBIA MOMEHT Bpe
MEHU MOTYT MPOXOIUThL TOPTU MO HECKOJBKUM KOHTpaKTaM. BOJBIIMHCTBO
CIIEKYJISTHTOB Ha OMpXKe TOPryeT KOHTPAKTAMM Ha OJIMKAWIINI Mecdl] — Hau
OoJiee TUKBUIHBIMY M OJIM3KUMHU K VICTTOTHEHUIO, HO €1l He MPOIIEAIINMU JaTy
MepBOro yBegomyieHus. Korma Kaxablii M3 KOHTPAKTOB NPUOIIKAETCI K KC
TEYEHMIO WU MPOXOIUT JaTa MEePBOTO YBEIOMIIEHUS, TpEUaep «IepeHOCUT»
MOOYI0 OTKPBITYIO TTO3UIINIO B CIIEAYIONINIT KOHTpaKT. CleaoBaTelIbHO, UCTTOINb
30BaHWE WHIMBUIYAIbLHBIX KOHTPAKTOB MOXET 3HAUMTEBHO YCIOXHUTh TEC
Thl. CJIeayeT YYUTHIBATh HE TOJIBKO CAEJKHM, CO3AaBaeMble CUCTEMOI, HO U T1e
PEBOMBI MO3UILIMIA U BEIOOP COOTBETCTBYIOIIMX KOHTPAKTOB.

JIig yIpoIeHUsT CUCTEMBI U TECTUPOBAHUS ObLITM U300PETEHBI HENpepble
Hble (biouepcyl, COCTOSIIINEG U3 WHIWBUAYAJTbHBIX KOHTPAKTOB, CBSI3aHHBIX B
HETIPEPBLIBHYIO MOCIeN0BaTeIbHOCTh. [Ipy UCTEUeHUM CTaporo KOHTPAKTa U
OTKPBITUY HOBOTO IMMPOU3BOIMUTCS HECTIOXKHAst 00paboTKa JaHHBIX, 3aKPhIBAIO
ast IeHOBBIC Pa3pBIBBI MEXKIY IByMsI KOHTpaKTaMmu. [lpocrtast obpamuas na
cmpoiika, BUIUMO, SIBIISIETCS CAaMBIM OCMBICIICHHBIM U TTOITYJISIPHBIM METOIOM
3aKpHITHS pa3pbIBOB (Schwager, 1992). OHa TpoBOAUTCS C ITOMOIIBIO BEIYNATA
HMS U3 LIEHOBBIX TaAHHBIX ITOCTOSTHHOTO YMCJIa, YTO MO3BOJISIET COXPAHUTD BCE
JINHEWHBIE OTHOIIEHUS (M3MEHEHUS LIEHBI CO BpeMEHEM, YPOBHU BOJIATUIIHLHO
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CTU, TOPTOBbIE AWANa3oHbl). MonenpoBaHue TOProBOil aKTUBHOCTU, TTPOBO
JIMMOE C UCIOJIb30BAaHUEM OOpAaTHOW HACTPOUKHU, 3a4acTylo TpeOyeT TOJIbKO
KOPPEKIUU CTOMMOCTU TIepeHOoca MO3ULIMU MPU 00paboTKe TOTYyYeHHBIX pe
3ynbTaroB. [locie 3Toil KOoppeKuuu TMOJydyeHHble TIPY MOACIMPOBAHUM JaH
HbIe OYAYT UIEHTUYHBI MOKA3aTEIsIM, KOTOPbIe ObUTA ObI MTOTYYEHBI MPU UC
MOJIb30BAaHUU WHIUBUIYATbHBIX KOHTPAKTOB. BripoueM, mMOCKOJIbKY TOPTOBbIE
pelleHUsT 3aBUCST OT aOCOIIOTHBIX [IEHOBBIX YPOBHEH, MPOLEHTHBIX WU APY
TMX COOTHOIIIEHU LIEH, TO JUIs1 TIPOBEIEHUS TECTOB OYIyT HEOOXOAUMBI AOTION
HUTEJIbHbIE CEPUU NAaHHBIX (TOMUMO MOCTOSIHHBIX KOHTPAKTOB C O0OpaTHOM
HAaCTPOUKOIL).

JaHHBIE 0 UeHax Ha KoHey OHA KaK JUISI UHIUBUIYATbHbBIX, TaK W U1 TOCTO
SIHHBIX KOHTPAKTOB TPEACTABIISIIOT COO0I CepuIo MHEBHBIX komuposok. Kax
Jlast KOTUPOBKA, KKl JIEHb WU TOYKA JAHHBIX 00OBIYHO BKJIIOYAIOT CEMb IO
KazaTejiell: nara, 1ieHa OTKPbITUS, MaKCUMaJbHasl lIeHa, MUHUMAaJbHasl 1IeHa,
1IeHa 3aKpbITUSI, 00BEM U OTKPBITHIN MHTEpec. OOBbEM U OTKPBITHII UHTEpEC
OOBIYHO HE COOOIIAIOTCS 10 3aKPBITHS cienyoliero qHs. [ToaTtoMy rpu Tectu
POBaHUM TOPTOBBIX METOMIOB, OCHOBAHHBIX TOJbKO Ha UCTOPUYECKUX 3HAYUE
HUSIX 3TUX TTOKa3aTeei, MOXHO MOJIYyYUTh BEIUKOJEHYIO, HO COBEPIIEHHO
HepaboToCocoOHy0 cucTemy! LIeHbl OTKPBITUS U 3aKpBITUSI (WU pacyem
Has 1leHa), MaKCUMaJlbHasi 1 MMHUMAJTbHAS LISHbI MMyOJIMKYIOTCS KaXKIIbIid JIeHb
BCKOpE T10CJI€ 3aKPBITUSI PhIHKA.

BuympuonegHbvie yernogvie danHble COCTOSIT U3 TIOCTEI0BATEILHOCTU 0a
POB, KaXIblil UX KOTOPBIX OTpaxaeT GUKCUPOBAHHBI BPEMEHHOU MHTEPBAI,
WY U3 UHIUMBUIYaJIbHBIX TUKOB. [loKa3aTeau TOYKM NaHHBIX BKIIIOYAIOT ATy,
BpeMsl, LIEHY OTKPBITUST, MAKCUMAJIBHYIO 1IEHY, MUHUMAJIbHYIO 1IEHY, LIEHY 3aK
PBITUSI U TUKOBBI 00beM. Tukosbili 06sem OTINYAETCS OT 00BbeMa JTHEBHBIX
TOPToOB: IS BHYTPUJHEBHBIX JAHHBIX — 3TO KOJUYECTBO TUKOB, MPOUCXOIS
KX B TIpefiesiax 0apa, BHE 3aBUCMMOCTH OT KOJIMYECTBA KOHTPAKTOB WJIU ClIE
JIOK B KaXX/IOM U3 3TUX TUKOB. [{J11 UHAMBUIyaIbHBIX TUKOB COOOIIAETCS TOJb
KO JiaTa, BpeMsI U 1IeHa, HO He 00beM. BHYTpUIHEBHbIE TUKOBBIE TAHHBIE MOTYT
OBITh JIETKO KOHBEPTUPOBAHbI B JaHHbIE ¢ (PMKCUPOBAHHBIM BPEMEHHBIM UH
TEPBAJIOM TIPU MTOMOIIU TOCTYITHBIX TPOTPaMM, KOTOPbIE€ YaCTO MPEIOCTaBIs
FOTCSI TTIOCTABIIUKOM TaHHBIX 0€3 TOMOJTHUTEIbHOM OIIaThI.

KpoMe naHHBIX O lieHaX TOBapOB, CYIIECTBYIOT APYTUE LIEHHbIC JaHHbIE.
Hanpumep, noiaroBpeMeHHbIE JaHHbIE 00 AKTUBHOCTU COJIHEUHBIX MSTEH, O
nydyeHHble u3 benbruiickoii Koposesckoit Ob6cepBaTopru, UCMOIb30BAHHbBIE
B rnaBax o BiaussHUM CosHua u JIyHel. MU3MeHeHUsT TeMIiepaTypbl 1 OCaaKOB
OKa3bIBAIOT BAWSHUE HA PIHOK CEJTbCKOXO3IUCTBEHHBIX MPOMYKTOB. Paznuy
HbIe JaHHbBIE U3 CaMbIX Pa3HbIX 00JacTeil 3 KOHOMUKU — OT YPOBHS UHQIIS
LIMU IO 1I€H Ha XWUJIbe — MOTYT TTIOMOYb B YCIIEIITHOU TOProBjie Ha TOBapHOM
oupxe. He 3a0biBaiiTe mpocMaTpuBaTh CBOJAKM, OTpaxKalollhe HACTPOCHUS
YYaCTHUKOB pbIHKA, TaKKUe Kak 0030pbl «Barmsabl Tpeiinepos» (Commitment
of Traders), omnpochl, oTpaxarliue IpeodsagaHue ObIYbUX WIM MEABEXKbUX
HACTPOEHUIA, COOTHOIIIEHUS OMIIMOHOB MyT U KoyiJ1. KpoMe Toro, rpu TECTUPO
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BaHUMN CUCTEM MOZKHO MCIIOJIb30BaTb M HECUYMUCIICHHBIC JaHHbIC — HaIIpUMEDP,
HOBOCTH B IIPECCE. ITorick HEOOBIYHBIX JAHHBIX YACTO OTKPBIBACT NHTCPECHBIC
1 BBITOAHBIE BOBMOXKHOCTH — 3a4acCTylo, YEM 0oJiee HEOOBIYHBI U TPYAHOOOC
TYIIHbI JAHHBIC, TEM OHU neHHee!

BPEMEHHbBIE MACLUTABbI AAHHbIX

JlaHHBIE MOTYT MCITOJIb30BaThCsl B CBOMX €CTECTBEHHBIX BPEMEHHBIX paMKax
WJIU TIepECUMTHIBATLCS B Apyroit MaciuTad. B 3aBMCHMOCTH OT UCITOIB3YeMOTO
Maciitaba Ipu TOProBjie U 0COOEHHOCTE TOPTOBO CUCTEMbI MOTYT MOTPebO
BaTbCSI TUKOBBIE, 5- U 20-MUHYTHBIE, YaCOBBIE, HeMEJbHbIE, IByXHEIEIbHBIC, ME
CsSIYHBIC, KBapTaJbHblE U JaXe TOMoBble HaHHbIe. OOBIYHO MCTOYHUK JAHHBIX
MMEET eCTECTBEHHbIE BpeMEHHbIE OTrpaHUUYEHUs; AJisi BHYTPUIHEBHBIX JaH
HbIX — 3TO muk. TUK He SIBJsIETCS MOCTOSIHHOW eAMHUIIEH BpeMEHU: NHOTAA
TUKY OBIBAIOT OYEHb YACTHIMU, MHOTIA CIIOPAAUIECKUMU C JJIMHHBIMU UHTED
BaJlaMU MeXay HUMM. JIeHb — ecTecTBeHHas elMHULA IIKaJIbl IJ1s1 JHEBHBIX
JNaHHBIX. I HEKOTOPBIX APYTHX JAHHBIX €CTECTBEHHbIN MACIIITad MOXET ObITh
JIBYXMECSTYHBIM, KaK, HalTpuMep, JJIs CBOAOK 0030poB «Barsiabl Tpeitnepon»,
WM KBapTalbHbIM, KaK ObIBa€T C OTYETAMU O MPUOBUIM KOMMAHUIA.

XOTs1 OT JJIMHHBIX BPEMEHHBIX MEPUOAOB HEJIb3s MepeiTH K KOPOTKUM
(Henmb3st co31aTh OTCYTCTBYIOIIME JaHHBIE), OOpPaTHBIN MepeXo JIeTKo J0CTU
XXMM TIpU COOTBETCTBYIOIIIEeH 0OpaboTKe. Hampumep, HecI0XHO co3maTh ce
puo 1-MUHYTHBIX IITPUXOB HAa OCHOBE TUKOB. KOHBepcUsi 00BIYHO TTPOBOAUT
Csl aBTOMATUYECKU MPU UCIOJb30BAaHUM aHATUTUYECKUX MPOrpaMM WM Ipa
(ruyecKrX MakeToB, a TAaKXKe MPU IMOMOIINA OCOOBIX YTWIIUT, YacTO MPEA0CTaB
JIsieMbIX MOCTABIIMKOM AaHHBIX. Eciiu maHHbIe cKauuBaloTcs U3 MHTepHeTa 1o
MpoToKoJy ftp WM IIpu MOMOIIM CTaHAAPTHOI'O Opoy3epa, MOXET MoTpebo
BaTbCsl HEOOJIbIIAS TOMOJIHUTEIbHAS IPOrpaMMa WM CKpUIIT AJIs [iepeBoa cKa
YMBaeMbIX JaHHBIX B XeJlaeMblii (popMaT U COXpaHEHUs B MPUEMICMOM ISt
JIPYTUX mporpamMm dopmare.

Kakoit BpeMeHHO# MacilTab Jiydiiie? DTo 3aBUCUT OT Tpeliaepa. s tex,
KTO MPEANOYNTaeT ObICTPYI0 OOpaTHYIO CBSI3b, YacThle CAEIKU, OJU3KUE 3a
IIUTHBIE OCTAHOBKM U €XEIHEBHYIO (PUKCALIMIO MPUOBLIN, UACATbHBIN BbI
00p — BHYTpUIHEBHOU MaciuTabd. Yem Oosiblie CleaoK, TeM ObICTpee Tpenaep
YUMTCSI U BBIOMpaeT Hanbosiee IpueMiIeMble ISl HEro ToproBbie MeTonbl. Kpo
Me TOTO, MPU eXEeTHEBHOM 3aKPBITUM BCEX MO3UIIMI BEeUepoM Tpeiaep MoxXeT
MOJTHOCTBIO M30eXaTh prcKa U3MEHEHUI pbIHKA 3a HOUb. Ellle ofHa rmoje3Has
XapaKTepPUCTUKA KPaTKOCPOYHOM TOProBJIM — BO3MOXHOCTb MCIMOJIb30BaTh
OJIM3KUeE 3allUTHBbIE OCTAHOBKM, CHUXAasl yOBITKY MPU HEyIaYHbIX caeiakax. B
KOHIIE KOHIIOB JIIOOWUTENIM CTAaTUCTUKKU OYIyT OuyapoBaHbI MPeICTaBUTEIbHbI
MM BBIOOpKAMM JaHHbBIX, COAEPXKAIIMMU COTHU THICSY TMTOKa3aTeaeil U ThICSYn
CEJIOK, KOTOPbIE JIETKO HAKOTUTD IMPU UCTIOIb30BaHUM KOPOTKHUX BPEMEHHBIX
MaciTaboB. bojbliye BHIOOPKU CHUXKAIOT PUCK «ITOJTOHKU» CUCTEMbI MO
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MpOLUIble JaHHBIE, JAlOT OoJiee CTAOUIbHBIE CTATUCTUYECKUE Pe3yabTaThl U
YBEJIMYUBAIOT BEPOSITHOCTh TOTO, YTO MPOTHOCTUYECKHME MOIEIU OyayT pabo
TaTh B OyAyIlIeM TaK, KaK paboTaay B IIPOILJIOM.

Henocrarkamn KpaTKOCPOUHBIX BPEMEHHBIX MACIITAOOB SIBJISIIOTCS HE0O
XOIUMOCTD TTOJIy4eHUsI JaHHBIX B pealbHOM BPEMEHU, HAKOIUICHUSI UCTOPU
YeCKMX TUKOBBIX JaHHBIX, MPUMEHEHUSI BBICOKOIIPOM3BOIUTEIBHON armapa
TYPHI C OTPOMHBIM 00BEMOM TTAMSITH, UCIIOJb30BaHUS CIIEIMATBHBIX IIPOTPaMM
1 OOJIBIIOE KOJIMYECTBO BPEMEHM Ha 3aHSITUS COOCTBEHHO Toprosiieil. Heob
XOAMMOCTb B TIPOU3BOAMTEILHOM KOMITBIOTEPE ¢ GOJBIINM 0OBEMOM MaMSITH
BO3HMKAET ITO ABYM IMpu4rHaM: (1) mpu TeCTUpPOBAHUU CUCTEMbI OYIyT UCTIOJb
30BaThCsI KOJIOCCATbHBIE 00heMbI JAHHBIX; (2) MPOrpaMMBbI, YITPABJISIOLINAE CUC
TeMoO#, Bemylire cOOp JAaHHBIX U CTposiue TpadUKu, TOKHBI paboTaTh B
peaJlbHOM BpeMeHU, He MPOIycKash HU OJHOro ThKa. M 6a3a MCTOpHYeCKUX
JIIAHHBIX, Y TIPOTPAMMBbI, CITOCOOHBIC CIIPABUTHLCSI ¢ TAKUMHU O0ObeMaMU, HEOO
XOIUMBI JUISl pa3pabOTKU M TeCTUpOBaHMSI cucteM. PeanbHast paGora TpeOyeT
MOCTYIJICHUSI JTAHHBIX B peaJIbHOM BPEMEHU, U XOTS Ceiuac MOIIHbIE KOMITbIO
TepHhI BIIOJIHE JOCTYIHBI MO LIeHe, CIIeUaIu3uPOBaHHbIC IPOrpaMMbl M GAHKK
WCTOPUUYECKUX TUKOBBIX JaHHBIX HeaeleBbl. OriaTa JaHHBIX B peabHOM Bpe
MEHU — TaKXXe 3aMETHBII 1 MMOCTOSIHHBIN pacxo.

C npyroii CTOpOHBI, CTOMMOCTb TaHHBIX U 3aTpaThl BpEMEHM Ha TOPTOBIIIO
MUWHUMAJIbHBI 1JISI paOOTAIOIIMX Ha JHEBHBIX U 00Jice JUTUTEIBHBIX BDEMEHHBIX
MaciuTabax. s 6ompImHCcTBa (PMHAHCOBBIX MHCTPYMEeHTOB B MIHTEepHEeTe noc
TYITHBI OeCIUIaTHBIEC JaHHBIE, TTPOTPaMMbI TAKXKe CKOpee BCero OyIyT AelleBe,
U TOPTOBIISA TIOTpeOyeT MEHBILIE BPEMEHU: CUCTEMY MOXHO 3aITyCcKaTh IOCIIe 3aK
PHITUSI PHIHKOB U TiepeaaBaTh OpOKepy MPUKA3bl 10 OTKPHITUSI PHIHKOB YTPOM.
Takum o6pa3oM, Ha TOPTOBJIIO MOXKHO TPATUTh OKOJIO 15 MUHYT B IeHb, OCTaB
Jisist OoJIbIlIe BpeMEeHU Ha pa3paboTKy CUCTEMBI U, €CTECTBEHHO, Ha OTABIX.

Eue ogHo mpenMyIecTBO OOJIbIIMX BPeMEHHBIX MacIITAb0B — BO3MOX
HOCTh BECTU TOPTOBJIIO Ha GOJIBIIOM KOJWYECTBE PHIHKOB. [TOCKOJIBKY He Ha
MHOTMX PbIHKAX YPOBEHb JIMKBUIHOCTH Y BOJIATWJIBHOCTH JOCTATOUYEH JIJIsI THEB
HOI1 TOPTOBJIM, a YeJOBEK He CIIOCOOEH ycrieBaTh AejIaTh BCe cpasy, BHYTPHU
ITHEBHOI Tpeinep MOXET OCYIIECTBISATh TMBEPCU(MUKAIINIO TOJIHKO C TTOMO
11IbIO HECKOJIbKMX TOPTOBBIX CUCTEM Ha OIHOM pbiHKe. Tpeiinep, padboTaroinit
10 JaHHBIM Ha KOHEII AHSI, UMeeT OoJiee IMPOKUIT BBIOOP PHIHKOB U OOJIbIIE
CBOOOIHOrO BPEMEHU, YTO JaeT eMy BO3MOXHOCTh paboTaTh Ha HECKOJBKHUX
pPBIHKaX OMHOBpeMeHHO. PacnipeneeHne Karnurajia — 3aMedaTeIbHbINA CIoco0
CHWXKEHUS pUCKA U TTOBBIIICHUS TpUObLIeii. KpoMe Toro, lunTeabHbIe BpeMeH
HbIe MaCIITAObI TTO3BOJISIOT TTOJIyYaTh OOJbIINE TPUOBUIN MPU CIEAOBAaHUU 32
CUJIBHBIMU, TIPOAOKUTEIBHBIMU TPEHIAMU; TaKue MPUOBUIM MOTYT TIpeBpa
Th mo3unuio $50 000 B MMJIMOH MeHee YeM 3a rofl. B KOHIIe KOHIIOB CpenHe
U JOJITOCPOYHBI Tpeiiaep MOXET HAilTH OOJIbllle BHEITHUX ITApAMETPOB, Me
IOIIMX TMOTeHIMAIbHbIE TTPOTHOCTUYECKHME KAayeCTBa.

Brpoyem, muTenbHbIE BpeMEHHBIE MACIITAObl HE JIMIIEHBI HEJOCTATKOB.
Tpeiinep DOJKEH MUPUTHCS C 3aITO3IaI0N peaKlueil Ha TeKyIlre LIEHOBbIE
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N3MEHCHUS, C «JaJICKUMMW» 3alllUTHBIMU OCTAaHOBKaMM, C pUCKOM HOYHBIX U3
MEHEHUN. YL[epquaHI/Ie HETIPECPBIBHBIX HO3I/ILII/Iﬁ — IICUXOJIOTNYECKas Ha
rpy3Ka, cmocoOHasi JoBecT 10 0eccoHHUBI. [Ipu paboTte crucTeMbl, OCHOBaH
HOM Ha JHEBHBIX, HCACJIbHBIX WJIN MECAYHBIX JaHHBIX, MOTYT BO3BHUKHYTb ITPO
0JIeMbl CTATUCTUYECKOU TOocTOBepHOCTU. OMHUM U3 CITOCOO0B 000UTU MpObIE
MBI MaJIbIX BBIOOPOK JAHHBIX SIBJISIETCS paboTa ¢ mopTdhessIMU, a HE C UHIUBU
AyaJIbHBIMU ITO3ULIUAMMU.
Kaxkoit BpeMeHHO# MaciTab aydiie? DTo 3aBUCUT OT Bac, Tpeitaepa! Ha

pa3HOOOpPa3HBIX BpeMEHHBIX MacIlTadax BO3MOXHa BhITOAHAS TOproBisi. Ha
JieeMcsl, 3Ta IMCKyCCHUs MOSICHUJIA Psill Mpo0jieM U BapuaHTOB BhIOOpa.

KAYECTBO JAOAHHbIX

[Tnoxue maHHbIE MOTYT TIPUBECTH JTIOOOU aHAIM3 B COCTOSTHME TMOJTHOTO Xaoca,
JIaTh TOTEHIIMATBLHO YOBITOUHbBIE 3aKJIIOUEHHUS U TIPUBECTU K TIOTepe JAparoiieH
Horo BpeMeHU. [loaTromy Ijist TIpoBeeHUsI TECTOB TPEOYETCsI TPUMEHSITh TOJTb
KOJTy4IIIN€ U3 TOCTYITHBIX JaHHBIX. HEKOTOpbIE MPOrHOCTUYECKUE CUCTEMBI, Ha
MpUMep OCHOBAaHHbIE HA HEMPOHHBIX CETSIX, MOTYT ObITh UPE3BbIUANTHO YYBCTBU
TeJIbHbI K HECKOJIBbKUM OTKJIOHEHUSIMU, OLTMOOYHBIM JAaHHBIM; B TAKUX CIIydasix
HEoOXOAMMOCTh B YUCTBIX TAHHBIX OCOOEHHO BbhICcOKa. Bpewmsi, morpaueHHOe Ha
MOUCK M OKOHYATEJIbHYIO YMCTKY XOPOIIIUX IaHHbBIX, HE OYIET MOTEePSIHO.

OmnbOKM JaHHBIX IIPUHUMAIOT MHOTO Pa3IMIHBIX (POPM, U HEKOTOPEIC U3
HUX BechbMa 3aMeTHbI. [Ipu Toproeiie B peaibHOM BpEMEHU TTOPOI MOMagaoT
Csl TUKU C OTKPOBEHHO OIIMOOYHBIMU, IMOTIPOCTY HEBO3MOXKXHBIMU LIeHaMU. B
TeueHue cekyHnbl uHaeke S&P 500 MoxkeT «ymacTb» ¢ ypoBHs 952,00 no 250,50!
DTO YTO — TUTAHTCKMIA 00Ban peiHKa? HeT: cmycTsl mapy CeKyHI B Clemyio
11IeM TUKE UHIEKC orsiTh OyaeT Ha ypoBHe 952,00 wiu rae-To psigoM. YTto city
ytoch? [110X0i TUK — «IIIyMOBO#1 BBIOPOC» B JaHHBIX. Takue OIIMOKU, €CIN
OHU He OyayT oOHApyXXeHbl U UCIPABJIEHBI, MOTYT MTOTYOUTh PE3yJbTaThl ca
MOM JIy4llleid MeXaHMYEeCKOUM TOProBoil Moaeau. bojiee omacHBI, XOTs 4dalie
BCTpEYaloTCsl U TpyJIHEE OOHAPYXUBAIOTCS, OOBIYHBIE MEJIKME OIIIMOKU B YPOB
HSIX LIEH U JAPYTUX TOoKas3aTelisax, Monafgarolnx K Tpeinepy OT MOoCTaBIIMKOB
JNaHHbIX. JIy4ylre U3 MocTaBIIMKOB HEOIHOKPATHO MPOBEPSIOT CBOU JaHHBIE
M COOOIIIaIOT O IMOIIpaBKax B ciydyae oOHapyxXeHUs olmnook. Hampumep, 1o
YTU Kaxaplil AeHb Pinnacle Data aBToMaTuyecKu cOOOIIaeT O IMPOrpaMMHBIX
KOPPEKIUAX OIIMOOK. MHOrrue 13 3TUX MeJIKMX OOBIYHBIX OIIMOOK HE OUYCHb
OTaCHBI JJIs1 TECTUPOBAHUSI CUCTEM, HO 3apaHee 3TOr0 3HATh HEJTb34l.

B 3aBUCHMOCTU OT UyBCTBUTEIBHOCTH UCTTBITHIBAEMOI TOPTOBOY WJIU PO
THOCTUYECKON MOJENIN U Takux (hakKTOpoB, KaK JOCTYIMTHOCTh MPOrpaMM JJIs
MPOBEPKU JAHHBIX, MOXKET UMETh CMbICJI TPOBOJIUTH PA3IMYHbIE CTATUCTUYEC
KW€ MCCIIeA0BaHUS [IJIsI MOMCKa TTOA03PUTEbHBIX JaHHBIX. JJIs1 0OHapyKeHUsT
9TUX TOUEK, WIM 8b/0p0CO8, KaK UX MHOTNIA HA3bIBAIOT CTATUCTUKM, CYIIECTBY
eT psig MetonoB. [Topoil BcTpevatoTcsl TIpOMNylleHHbIE, JUIITHUE U HECOOTBET
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CTBYIOIIME PHIHOYHBIM peaiisiM TOUYKM JaHHBIX; WX CJIEAYeT HaXOAUTh U KOP
pextupoBaTh. Kak mpuMep mpoBepKM JaHHBIX, B Ta0m. 1-1 m 1-2 mpuBeneHbI
ciydan 00pabOTKM TaHHBIX C TIOMOIILIO IIPOTrPaMMBbI, UILNYIIEH BEIOPOCHI, TIPO
IMyCK W OIIMOOYHBbIE 3HAYCHMUSI.

Tabn. 1-1 n3o0paxaeT pe3yJabTaT MPOrpaMMBI, ITPOBEPSIBIICH TaHHBIC TT0
HeTpepbIBHBIM (hprodepcaM Ha nHaekce S&P 500 (mHeBHbIe naHHbBIe OT Pinnacle
Data Corporation (800-724-4903)). IIporpamMmma He oOHapyXuja HeaaeKBaTHBIX
LIEH WM 00beMOB B 3TOM HaOOpe JaHHBIX; He OBUIO TPUMEPOB MaKCUMATbHOM
LIEHBI, MEHBIIICH, YeM LIeHa 3aKPBITUSI, MUHUMAJIbHO, GOJIbIIIEI, YeM LIeHa OT
KPBITHSA, OTPULATEILHOIO 00bEMa U APYTHX JIOXKHBIX JaHHbBIX. J(Ba qHs, BOpO
4yeM, UMEeJU MOJ03PUTEBHO BbICOKUE 3HaUeHUs: onuH — Ha 10/19/87 (B oTue
te 871019), a npyroit — Ha 10/13/89. AHomanbHOe 3HaueHue Ha 10/19/87 He
MPEACTaBIISIET COO0I OIIMOKM, a CBSI3aHO C BOJIATWIIBHOCThIO, BEI3BAHHOM KPYII
HBIM TMaJiecHueM pblHKa; 3HadeHune Ha 10/13/89 takxe He sABIsIeTCS OMIMOKOIM,
a CBSI3aHO C TaK Ha3bIBaeMbIM ro0ueiiHbIM 3ddekrom. [TockonbKy 3T nBa
3HAYEHUS HEe OBUIM OIIMOOYHBIMM, KOPPEKIIMU He moTpedoBanock. Ilpu atom
HaJlMIue TaKUX 3HAYeHU B TAHHBIX JOJDKHO MTPUBIIEYb BHUMaHUE K TOMY (pak
Ty, YTO Ha PBIHKE CIYYalOTCA COOBITHSI, KOTJa M3MEHEHUS LEHBI JOCTUTAIOT
SKCTpeMAaJTbHBIX TTPOTNIOPLIMI, U CUCTEMa TOJKHA OBITh CIIOCOOHA CIIPABIISATHCS
¢ TaKUMU ciiydasiMu. Bce 3HaueHus B Ta6i. 1-1 cTaHAapTU30BaHBI, T.€. BEIYUC
JIEHBI TTyTeM JeJICHUS IIEHOBOTO MHTEPBaIa JAaHHOTO THS Ha yCpeAHEHHBIN UH
tepBai 20 mpenbiaynux gHei. Kak yacTo ObIBaeT ¢ phIHOYHBIMM JaHHBIMU,
pacripefieJieHre TaKUX CTaHIapTU30BaHHBIX TTOKa3aTeNeil 6ojiee «pacTIHYTO»,
YeM MOXHO ObLIO OBl OXWAATh NTPY HOPMAJILHOM pacIpeieieHN, HO, TeM He
MeHee, cTatuctuuecku coonitus 10/19/87 u 10/13/89 — uckimouenus. Bo Bcex
OCTAJIBHBIX CITy4asix paclipeie/icHUe JaBajio YIOPSIOYeHHYIO KapTUHY: CTaH
JIapTU30BaHHBIE TaHHBIE U3MEHSIUCH OT () 10 7 W JIWIIb B OTAEIbHBIX CIIydasx
npesbimanm 10.

YTuauTa TakKe MOMeTWIa 5 IHei, Kak MMEIOIIUe CUIbHBbIE OTKIOHEHUS
LIEHBI 3aKpbiTUs. Kak 1 1LIeHOBOI TMana3oH AHsSI, OTKJIOHEHHE U3MEPSIOCh B
BUIIE pacrpeae/icHUs] 3HaYeHU, ¢ UCIIOJIb30BaHUEM CTaHIapTU30BAHHOTO CO
OTHOIICHUS LIeH 3aKPhITHsI. B TaHHOM cllyyae cTaHIapTU30BaHHOE COOTHOIIIE
HHUE BBIYUCISIIOCHh MYTeM JeJIeHUsT aOCOJIOTHOTO 3HAUYE€HUS Pa3HOCTU LIEHBI
3aKpBITUS W MPEIIIECTBYIONIEH 1IeHbl Ha cpeaHee oT 20 MpeabIayIInX TaKuX
Pa3HOCTEMN.

ITpu uckmoueHNM 5 THEM ¢ HAMOONBIIMMY OTKJIIOHEHMSIMU HaOII0AaeTCs
MOAO0OHOE PACTSIHYTOE paclipefe/ieHre M3MEeHEHMI 1ieH 3akpbiTust oT 0 no 7
CTaHIApTU30BAHHBIX eAUHUL. 3HAaYeHUsI, OJIM3KUE K OTKIIOHEHUIO, PABHOMY
8, oTMeyanuch TpY pasa, a 3HauyeHHUsT 10 — TombpKO IBa pasa. PaccMorpeHme
JIAHHBIX TOPTOBBIX AHEH MOKA3bIBAECT, YTO B HUX MMeJia MECTO aHOMAaJIbHas aK
TUBHOCTb PbIHKA, a He olIMOKa. HeymMBUTENIbHO, UTO IBA U3 TSITU TTOMEYEeH
HBIX JIHEH — Te XXe caMble, YTO BBIIESIMCH MPU PACCMOTPEHUU BETUYUHBI
JIHEBHOTO JMalia3oHa lieH. B KoHlIe KOHIIOB IporpaMma He oOHapyXuia Impo
MyILIEHHBIX THEH, JaHHBIX, MPUXOASIIMXCS Ha Hepabouue ITHU, a TaKxKe JaH
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Tabauma I—1. Pe3yabmamolr npoepammol no nposepke OAHHbIX HENPEPbIGHbIX
¢viouepcoe na S&P 500 om Pinnacle

IpoBepseMErt Garil IaHHBIX :
3HadYeHMs maHHEX: OT 830103 mo 980521
Obmee koymdecTBO mHer: 4014

IEM C HEJOTMYHBMM LIeHaMy MM ObbeMaMu

/data/sp.lng Ymcio ronen:7

Iata OTKpETHE Makc MyH 3akpuTre 06BeM OTKpMHTED
Ynciao=0
[HM C MCKITOYUTENIBHEMYA MakCUMaTbHEMY/MAHMMATTBHEMI TlapaMeTpaMi
Hara OTKpeITME Makc MuH 3akpuTrie ObBeM OTKpMHTep 3HadeHue
871019 424.400 429.400 358.400 361.900 162022 172178 10
891013 496.100 497.550 466.950 466.950 62514 125604 10
Yncno=2
Pacripenernenve 3HaYCHMI
3HadeHne KOIM4ecTBO
1 3838
2 128
3 11
4 6
5 5
6 1
7 0
8 0
9 0
10 2
[HM C OTKJIOHEHMSIMM LIEeHH 3aKDHTUSA
Iata OTkpETHE Makc Mya 3akpeTrie  O6BEM OTKpMHTep 3HadeHue
860911 413.450  413.450 401.550 402.350 151300 120864 8
871019 424.400 429.400 358.400 361.900 162022 172178 10
891013 496.100  497.550 466.950 466.950 62514 125604 10
911115 507.450  507.450 488.250 492.750 65533 151861 8
971027 960.400 966.300 896.400 896.400 85146 201015 8
Yncio=5
Pacrpenenenne OTKIIOHEHUR
OTHOCHMTENIBHOE OTKJIOHEHNE KomgecTBo
1 3439
2 352
3 122
4 48
5 16
6 9
7 0
8 3
9 0
10 2
[HM C TIOBTODSIONVMUCST WM TI€PEIy TaHHBEMM OaTaMu
Iata OTKpETHE Makc MuH 3akpeTrie  ObbeM OTKpMHTED 3HadYeHMre
Yncno=0

TlporiaBme HaHHEE WM IOaHHEE,
IaTa Ommbra
Yncmo=0

TIPUXOOAIMECsT Ha BBIXOIOHEIE
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IpoBepsieMult Qaryl OaHHBX :
3HaveHust OaHHeX: oT 970102
Obmee KOMMYECTBO mHen: 468

../techstks/aapl.dat
no 981106

[HM C HEJIOTWYHBMM LeHaMu Wi obbeMamu

IaTa OTkKpHTHE Maxc Muer
981019 0.000* 38.063 35.875
981030 36.500 36.500% 36.250
Ynucno=2

[HV C MCKITOYMTENBHEMY MaKCUMaTbHBMI/ MAHMMAITBHEMM
Iara OTkpHTHE Makrc Mus 3akpeTHE
980106 15.938 20.000 14.750 18.938
Yncno=1
PacrnipenesneHne 3HaYeHUn
3Hauenue Konm4ecTBO
1 407
2 29
3 3
4 1
5 1
6 0
7 1
8 0
9 0
10 0
[ C OTKJIOHEeHMSMM LIeHB 3aKPBTUSA
IaTa OTkpHTHE Makc Murr 3axkpHTHEe
970806 25.250 27.750 25.000 26.313
980102 13.625 16.250 13.500 16.250
980106 15.938 20.000 14.750 18.938
Yucno=3
Pacrpenenenue OTKIJIOHEHWIA
OTHOCHUTEJIBHOE OTKJIOHEHUE KommgecTBoO
1 380
40
12

J[laHHEIE C TOBTOPSIOMMMMCST MM TI€PEely TaHHEMM OaTaMn
OTkpHTHE Maxc

HaTa
Uncno=0

HaTe NMpOoNaBIVX OAHHBEX WIM OaHHBX,

Hara
970217
970328
970526
970704
970901
971127
971225
980101
980119
980116
980410
980525
980703
980907
ncno=14

2O P oUW N

liZsze

Ommbxra
Tporymen
Tporymen
MponymeHx
TportymeH
TIporymer
TportymeH
TIporymer
TiporymeH
IIporymer
Tporymex
IIporymer
Iiporymex
Tiporymexn
TiporymeH

BaKpeTHEe
37.500
37.125

Moo~ wnu

3axKpeTHIE

YACTb |

Yncro monedi:7

O6BeM OTKpPUHTED
4248000 o]

2836100 ]
TapaMeTpaMn

O6BeM OTKpUHTED
16191000 ©

Ob6BeM OTKpUHTED
37430000 O

6411700 0
16191000 O

Ob6beM

TIPUXOOSMMKCST Ha BBXOIHBIE

PABOYUE VHCTPYMEHTbI

Tabauua 1—2. Pe3yrvmamol npoepammsl HO npogepke OAHHBIX NOCMOSHHBIX

3HaueHne
7

3Ha4yeHne
10

10

7

OTkplHTEep 3HadYeHue
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HBIX C TIOBTOPHBIMY WM TIepeNTyTaHHBIMU JaTaMU. EMWHCTBeHHEBIE TIpoGIeM
Hble MOMEHTHI SIBJISIIOTCSI CJIEACTBUEM aHOMaJIMU pbIHKA, a He olnboK. B 00
meM Habop JaHHBIX M0 S&P MOXHO cUMTaTh Ype3BBIYATHO YMCTBIM, YTO U HE
VOWBUTEIBHO, 3HAsg O BBICOKOU pemyTaluny mmoctaBiminka — Pinnacle Data
Corporation.

Kak mprMep HU3KOTro KayecTBa JaHHBIX pACCMOTPUM T0CIIeI0BATEIEHOCTD
KoTupoBok KomnaHuu Apple Computer (AAPL), monayyeHHbIX aBTOpamMu OT
OIHOTO 3HaKOMOTO. Pe3ynbTaThl MpoBEepKHU MpUBEAEHbI B Ta0I. 1-2.

B oTnmmume oT mpenbImyIieit BHIOOPKY, 31eCh JaHHBIE 3a IBa THS ObLIN 110
MeYeHBI KaK MMEIoINe HeoObICHUMEIE JIOTHYeCKIe OIMOKM. B omHOM cirydae
IIeHa OTKPBITUS PaBHSUIACH HYJIO W ObLIa HIKE MUHUMAJIBHOM IIeHBI. B apy
TOM CiTydae OOHaApyXMUJIaCch aHOMaJTbHasl BeJIMYMHA THEBHOTO MMAaITa30Ha LieH
(4TO MOXKET OBITH KaK OIITMOKOI, TaK U TIOCICACTBIEM aHOMAJIBHOM TOPTOBIIN).
B HecKOIBKHUX ClIydasix OTMEYaJoCh CHJIbHOE OTKIIOHEHHE IIeHBI 3aKpPBITHS,
BO3MOXHO BBUIY HECKOPPEKTUPOBAHHBIX Apo0JIeHMI akmii. [ToBTOpsTIOIIMX
Cs WK TIepeITyTaHHBIX JaT He 0OHapy:KeHO, HO HeMaJIo JHel ObLIO MpOIyIIe
HO. B maHHOM cITy4yae mpomnyIeHHBIE TOYKN COOTBETCTBYIOT ITpa3THUKAM U, CJie
JIOBaTeIBbHO, MPOCTO YKA3BIBAIOT HA pa3HBI ITOIXOM K paboTe ¢ JTaHHBIMU; MBI
OOBIYHO TIO PSIOY MPUIWH 3aITOTHSIEM TIPa3THUYHbBIC THW JAHHBIMA MPEIBITY
mero gHsA. [1py TOM 4TO TOCIeMOBAaTEILHOCTh BKITIOYAaeT KOTUPOBKH TOJBEKO C
1/2/97 o 11/6/98 (xotuposBku S&P 500 — ¢ 1/3/83 mo 5/21/98), obHapyke
HUE psiia CEPhe3HBIX OIMMOOK C TTOMOIIBIO JOBOJIEHO TTPOCTOM MPOLIEAYPHI He
MOXeT He HAaCTOpPaXKMBaTh.

CyTb B TOM, YTO Ha 3THUX IIpUMepax MoKa3aHa BaXHOCTb TIPUOOpETeHUS
KavyeCTBeHHBIX JaHHBIX OT MOCTABINMKA, MMEIOIIETO XOPOIIYI0 PEeIyTAINIo 1
BEYILETO CEPhE3HYI0 PabOTy. DTO COKOHOMMUT BpeMsl, 00eCTIeUUT HalleXKHBIE,
YUCTHIC TaHHBIC IS Pa3pabOTKU W TECTUPOBAHUS CUCTEM W IIJIST TOPTOBJIN B
nanbHeieM. Bojee riry6okuii 0630p mpobireM KadecTBa JaHHBIX, B TOM YHCITe
MU TO, KaK, COOCTBEHHO, CO3IAI0TCSI PEIHOYHBIC KOTUPOBKH, KaK MX ITePeIaloT 1
XpaHSIT, MOXHO Haith y JIxxypuka (Jurik, 1999).

NOCTABLUMKA U NCTOYHUKUN OAHHbIX

CeromHsI CyIIEeCTBYET MHOXKECTBO MICTOYHUKOB TS TTOTY4eHUS JaHHBIX. [JaH
HbI€ MOXKHO MOJTy4aTh OT IOCTABUIMKOB 3a OTIEIBHYIO IUJIATy, CKAYUBATh C pa3
JINYHBIX OUP3K, TTOTyYaTh U3 Pa3IUYHBIX 6a3 TaHHBIX, JOCTYITHBIX B VIHTepHE
Te 1 Ha KOMITAKT-IUCKaX.

IMocTaBMKY, B3UMaloIle JOMOJTHUTEILHYIO ATy, Takue Kak Tick Data
u Pinnacle, JaHHBIE KOTOPBIX IIIMPOKO MUCIOJIB30BAIMCH B pabOTe Hal KHUTOI,
MOTYT CHa0XaThb TPEIepOB TOCTATOUHO YMCTBIMU JAHHBIMU B YIOOHOM TS
HCTob30BaHMs opMarte. OHM TaKKe TIpearaloT yIoOHbIe CITYKObI 0OHOB
JIEHUd U, TI0 KpaitHeit Mmepe Pinnacle, ob6ecrieunBaOT aBTOMAaTUYECKYIO KOP
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PEKILIMIO OIIMOO0K, YTO 00JIeryaeT XxpaHeHNEe Hale>KHOM O0JbIINON 0a3bl TaHHbBIX.
Cpenn M3BECTHBIX ITOCTABIIMKOB JaHHBIX HAa KOHEIl THS C TOBAapHBIX OMpPX
MoXHO oTMeTuTh Pinnacle Data Corporation (800-724-4903), Prophet Financial
Systems (650-322-4183), Commodities Systems Incorporated (CSI, 800-274
4727) u Technical Tools (800-231-8005). BHyTprIHEeBHbIE UCTOPUYECKIE TaH
HBIE, HEOOXOIMMBIE JIsI TECTUPOBAHMS CUCTEM, MOXKHO npruoobpectny Tick Data
(800-822-8425) u Genesis Financial Data Services (800-621-2628). Tpeiinepam,
BEeIyIIMM THEBHYIO TOPIOBJIIO, CJEMyeT Takke oOpaTWTh BHMMaHMe Ha Data
Transmission Network (DTN, 800-485-4000), Data Broadcasting Corporation
(DBC, 800-367-4670), Bonneville Market Information (BMI, 800-532-3400) u
FutureSource-Bridge (800-621-2628); 3Tu MOCTaBIIMKY IIpeIIaraloT ObICTphIE
KOTHPOBKU B PeaIbHOM BPEMEHM, HEOOXOIMMBIE ISl yCIIEITHOM THEBHOM TOP
ropiu. JlaHHbIE O IPYrUX UCTOYHMKAX KOTMPOBOK MOXHO Hailtu y Mapnepa
(Marder, 1999), cpaBHUTEIbHBINI 0030p ITOCTAaBIIUKOB TaHHBIX Ha KOHEI JHS
ectpyHaiira (Knight, 1999).

JlaHHBIE He 00513aTeJIbHO MOKYIAaTh Y KOMMEPUYECKUX MOCTaBIIMKOB. MHOT
J1a UX MOXHO TOJYYMTh HEMOCPEICTBEHHO C MeCTa COOBITHUI — pa3JIudyHbIC
OMpPXM TOPOI MOCTABJISIOT TaHHBIE MOTPEeOUTEIIM Hampsmyoo. JaHHBIE 10
OINIIMOHAaM MOXHO HaiiT B HTepHeTe Ha calite YMKarckoit ToproBoit Onpxm
(CBOT). Korna BBoguTCsI HOBBIII KOHTPAaKT, OMpXKa ITyOJIMKYyeT BCIO aKTyaslb
HyI0 MTH(OPMAILIMIO 110 JTaHHOMY KOHTPaKTy. B HEKOTOPBIX CiTydasix 3T0 — eauH
CTBEHHBIN CTIIOCOO MOJIYYMTh JOCTYIT K JAHHBIM OBICTPO U JEIIEBO.

B koHIIe KOHIIOB HEOOBSITHOE KOJIMYECTBO 0a3 JaHHBIX MOXET OBITh Hal
neHo B MHTepHeTe ¢ momomipio Opoy3epa mwinm ftp-kimmeHTa. Ceifyac TpakTu
YeCcKM BCe MOCTYITHO B OHJAaliHE: HallpuMep, MUHUCTEPCTBA (DMHAHCOB 10
NIep>KUBAIOT 0a3bl JAHHBIX TT0 3KOHOMMWYECKUM I10Ka3aTeIsIM M MHAMKAaTOpaM
LIMKJIOB JIEJIOBOM akKTMBHOCTU. NASA — 3amedaTebHBI MCTOYHUK IJIST BCE
BO3MOXKHBIX COJTHEUHBIX M aCTPOHOMMWYECKUX JaHHBIX. HallmoHaIbHBIN LIEHTP
kuMmatrdeckux gaHHbix (NCDC) n HanmmoHanbHBINM HIEHTP Teodu3nIecKux
nmanHbeX (NGDC) npemrararor JaHHbIE O TIOroAe M reou3nIecKre ImoKasare
ym. dng moburens myrelnecTBoBath Mo CeTH HalmeTcsT HEOOBITHOE M300U
JIie MaHHBIX B CaMbIX pa3HOOOpa3HbIX hopMmarax. 31ech, BIPOYEM, JIEXKUT
npyras IpooyiemMa — 151 TTIOMCKa Hy*kKeH HeKOTOPBIM YPOBEeHb YMEHMS U, BO3
MOXKHO, HaBBIKM B IIPOTrpaMMUPOBAHMH 1 HAITMCAHUU CKPUIITOB, a TAKXKE MHOTO
BpPEMEHM Ha ITOMCK, IepedopMaTHUpOBaHUE M OYMCTKY JaHHBIX. IToCKOIbKY
«BpeMsT — JeHbIU», JIy4YIlle BCETO MOJIOKUTHCSA Ha IMOCTAaBIIMKA JAaHHBIX C XO
poleil pernyTaumneii s TpruoOpPeTeHNUsI OCHOBHBIX KOTUPOBOK M MCIIOJIb30
BaTb IHTEpHET U Ipyrue UCTOYHUKU JUIS TIOJyYeHUs 6osiee 9K30TUYECKUX U
TPYIHOOOCTYIIHBIX JTaHHBIX.

JlonosHWTEIbHbIE NCTOYHUKY JAHHBIX TaKXKe BKJIIOUAIOT 0a3bl, TOCTYN
HbIE B OMOIMOTEeKax U Ha KoMmakT-auckax. ProQuest m gpyrue npodeccuo
HaJIbHBIE 0a3bl C BO3MOXHOCTBIO ITOJIYYeHMS TTOJTHOIO TEKCTOBOTO COAEpKa
HUS 9acTO OBIBAIOT HOCTYITHBI B OOIIIECTBEHHBIX OMOIMOTEKAX, TaK YTO MaH
HbIE MOXHO CKONMPOBaTh Ha MPMHECEHHYIO ¢ co0oit muckery. He 3a0biBaiiTe
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0 IIepUOANYECKUX U3NAHUSAX, TaKuX Kak Investor's Business Daily, Barton's n
The Wall Street Journal; oH1 MOTYT OBITb 3aMe4aTeIbHBIMU UCTOYHUKAMU HE
KOTOPBIX BUAOB MHMOpMALIMM M BO MHOTUX OMOJIMOTEKaX MTOCTYMHBI B BUjE
MUKPO(PUIHMOB.

Hau6Gonee ynooHo xpauuth naHHsie B ASCII-TekctoBoM ¢opmate. DTOT
¢opMar JIerko KOHBEPTUPYETCsSI M YUTAETCsl Pa3HOOOPa3HBIMU TTPUIOXKEHUS
MU — OT TEKCTOBBIX PEJAKTOPOB 0 MPOrpaMM MOCTPOCHUS TpadUKOB.



[JIABA 2

CvimynaTopbl

Hwu onuH HacTosiuii Tpeiinep He OyleT BECTU TOPTOBJIIO C PEaIbHbIM CYETOM
M PUCKOBATh HACTOSIIUMU JeHbraMu 0e3 TpeaBapuTebHON MPOBEPKU Ha Oy

Mare. Topeogulii cumyasamop — 3TO MporpaMma Wi KOMIIOHEHT MPOrpaMMmbl,
MO3BOJISIIOIIMI MOJIEIMPOBATh Ha MCTOPUYECKUX TAHHBIX MMOBEACHUE TOPTO

BOTO cueTa, YIpaBJsieMOro 3aJaHHBIMU T0JIb30BaTeeM MpaBwiaMu. IIpaBuia
CBeJicHbI B HEOOJIbIIYIO MPOrpaMMy, KOTOpasi aBTOMaTU3UPYET MPOLIECC «BUP

TyaJbHOI TOPTOBJIW» Ha 3HAYUTENbHOUI BBIOOPKE UCTOPUYECKUX JaHHBIX. Ta

KHUM 00pa3oM, TOPTOBbIN CUMYJISITOP MTO3BOJISIET TPeiiiepy MOHSTh, KaK CUCTE

Ma MoIIa Obl paboTaTh MPY TOPrOBJIE C HACTOSIIIUM cueToM. CMbici TOPTOBOTO
CHUMYJISITOpAa B TOM, YTO OH IO3BOJIIET MPOBOIUTH 3G (PEKTUBHOE TECTUPOBA

HUE CUCTEeMbl («BUPTYaJbHYIO TOPTOBJIO») Ha UCTOPUUECKUX JAHHBIX JJIST OI

peneneHus, OyaeT I cuctemMa paboTaTh, U €CJIU 1a, TO HACKOJbKO XOPOIIIO.

BuAbl CUMYJIATOPOB

Cyl11ecTBYIOT IBa TJIaBHBIX BUAA TOPTOBBIX CTUMYISITOPOB. OMHU U3 HUX — UH

TerpupoBaHHbIE, MPOCTbIC B IPUMEHEHUHU TTPOTPaMMHbBIE MPUIIOXKEHUsI, KOTO

pble 00ecreunBalOT HEKOTOPhIe (PYHKIIMU MCTOPUUYECKOTO aHallu3a U TECTH

poBaHUsI TOMUMO cOOpa JaHHBIX U IMOCTpoeHUs TpadukoB. Jlpyroit Bug — cre

LIUATU3UPOBAaHHbIE KOMIIOHEHTHI ITPOTpaMM WM OMOJIMOTEKM KJIaCCOB, KOTO

pbie MOTYT BKJIIOUAThCSl B CO3/1aBaeMbl€ MOJIb30BaTEIeM MPOTpaMMbI AJIs1 00ecC

neyeHust GyHKUMI TeCTUPOBaHUSI U OLIEHKU cucTeM. KOMITOHEHTHI MporpaMm
U OMOJMOTEKHN KJIacCOB 00eCMeunBalOT OTKPHITOCTh apXUTEKTYPhbl, MPOABUHY

Thle BO3MOXHOCTU M BBICOKYIO NMPOU3BOAUTEIBHOCTb, HO TPEOYIOT YMEHMS
MporpaMMupoBaTh. st paboThl ¢ HUMU HEOOXOIUMBI JOTIOJTHUTEIbHBIC 3¢

MEHTbl — Tpaduka, co3JaHue OTYETOB, yIpaBieHHE NJaHHBIMU. MHTerpupo

BaHHbBIE MAKEThI, XOTSI OOBIYHO MEHEe MPOU3BOIUTEIbHBI, TOpPa3ao AOCTYITHEE
JUTSI HAUMHAIOILETO MOJIb30BaTesl.

NMPOrPAMMUPOBAHUE CUMVYJIATOPA

BHe 3aBuCUMOCTH OT YCTpOﬁCTBa (HHTCFpHpOBaHHBIfI WIX OCHOBAHHBIA Ha
KOMITOH€HTax CI/IMYJ’[HTOp) B HEro J0JKHa ObITh BBEACHA JIOTHKA CHUCTEMDBI, UC
HOJ'II)3YCMOI71 noJib3oBareieM. S3bIK IporpaMMHMpOBaHUA MOXET OBITb UJIK MHO
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TOIIEJIEBBIM SI3BIKOM ITporpaMmupoBaHusi, Kak C++ wm FORTRAN, i co6
CTBEHHBIM SI3bIKOM CKPUIITOB IPOTpaMMBl. bes conelicTBusI (hopMaIbHOTO SI3bI
Ka HEBO3MOXXHO BBIPa3UTh TOPTrOBBIC MpaBWJIa CUCTEMBI C JOCTATOYHOM IS
CUMYJISILIMY TOYHOCTBI0. HeoOxomnMocTh B MporpaMMHUPOBaHUM TOTO WJIM MHO
ro BUAA HE CleAyeT paccMaTpMBaTh KaK HEM30EXXKHOE 3710 — II0JIb30BaTelb
MOXET IPHUOOPECTH MHOTO OITBITa, ITOCKOJIBKY ITPOrpaMMUPOBAaHUE 3aCTaBIIS
€T BbIpaXaTh CBOM WJIEU YITOPSIAOUYCHUE U IeIeHAPaBICHHO.

B xauecTBe mprMepa mporpaMMUPOBAHU S JIOTUKY TOPTOBO# CUCTEMBI pac
cMmoTpuM TradeStation, TTOTyaIpHBIN MHTETpUPOBaHHBIN MMakeT oT Omega
Research, comepxariuii ”HTepHpeTaTOp IJIsi COOCTBEHHOTO SI3bIKa MpOorpaM
MupoBaHus, HadbiBaeMoro Easy Language, obGecrneuynBalonnii mpoBeaecHue
TeCTOB Ha ncTopndecKux JaHHbIX. Easy Language — coOCTBeHHBIH I3BIK (DHP
MBI, OCHOBaHHBII Ha Pascal (MHoOTro11€/16BOM SI3BIKE TpOorpaMMupoBanus). Kak
BBIIJISIIMT IIPOCTasi TOproBas CHCTeMa, 3alporpaMMupoBaHHas Ha Easy
Language? B kauecTBe mpumMepa IpemiaraeM Ko 11 CUCTEMBI IIPOCTOTO I1e
pEeCeYEeHUs CKOJB3SIIEN CPETHEN:

{lIpocTass cucTeMa IlepecedyeHMsI CKOIb3sdlely cpernHel B Easy Language}

Inputs: Len(4); {mapamMeTp [JIMHE CKOJIBL3SmWEN CpenHeln)
If {Close > Average{Close, Len)) And

{Close[l] <= Average(Close, Len)[1l]} Then

Buy ("A") 1 Contract At Market; {roxyriaeT Ha OTKPHTUM CJIeOyluero IHs}
If (Close <= Average(Close, Len)) And

(Close[l] > Average{Close, Len}[1l]) Then

Sell ("B") 1 Contract At Market; {IIpomaeT Ha OTKPHTUM CJIeAylmero [IHS}

DTa cucTeMa OTKPBIBAeT IIMHHYIO TMTO3UILIMIO (OAMH KOHTPAKT) IPU OTKPBHITUN
Ha CJIeMyIOIINil TeHb, KOTJa 1IeHa 3aKPBITUS MEePEeCEKaeT CKOMb3SIIYIO CPel
HIOIO BBEPX, U KOPOTKYIO MO3UIINIO (OAMH KOHTPAKT), KOTJa 1IeHa 3aKPhITHS
nepecekaeT CKOJbB3SINYIO CpeIHIo BHM3. KaxmoMy rmpuka3y mprucBauBaeTCs
WM WM UIeHTuguKaTop: A — Ha MOKynKy, B — Ha rpomaxy. JdnnHa cKoib
3s11ei cpenHeit (Len) MoXeT 3agaBaThCsl MOJIB30BATEIEM MM ONITUMU3NPO
BaThCs IPOrPaMMOIA.

Huxe Ta xe cucteMa, 3arporpaMMupoBaHHasI Ha si3bike C++ ¢ moMOIIIbIo
Habopa nHcTpymMeHTOB C-Trader ot Scientific Consultant Services, B cocTtaB
KOTOPOTO BXOJIMT TOPTOBEIN cuMynsitop C++:

//TpocTasi CucTeMa IepeCcedeHMs] CKONB3SIMX CpemHux B Ct++
len = parms([1]; // TlapaMeTp IJIVMHB CKOJIL3SmE)N CcpenHen
if (cls [cb] > Average(cls, len, cb} &&
cls [cb-1] <= Average(cls, len, cb-1))
ts.buyopen ('A', 1); // TIOKyTlaeT Ha OTKPHTUM CJIenylmero ITHS
if (cls(cb] <= Average(cls, len, cb) &&
cls [cb-1] > Average(cls, len, cb-1))
ts.sellopen ('B', 1); // TponaeT Ha OTKPHTUM Cleoyllero IHS

3a UCKITIOYeHEM CUHTAaKCcHca M 0003HAYSHU I, pa3inaus BipuMeHeHuu C++
u Easylanguage HeBenuku. Hanbosiee BackHbI CHOCKM Ha TeKYIIMiA 6ap (cb) u
Ha JaHHBIA CUMYJIMPYEMBIii TOPTOBBIM CYET WM CCHUIKY Ha KJIacC CUMYJISITOpa



34 YACTb | PABOMME VHCTPYMEHTHI

(ts) B Bepcum Ha C++. Tak, Ha C++ MOXHO MCITOJIb30BaTh II000E KOJIMIECTBO
CUMYJIMPYEMBIX CYETOB; 3TO BaXXHO TpU padboTe ¢ MOPThEIIMU U METACUCTE
MaMHM (CUCTEMaMU, YIIPABJISIONIMMY CU€TaMU IPYroii CUCTEMBI) U IIpU pa3pa
00TKe Mojesicii, BKITIOYAIOIINX CKPBITYIO adalTalllio ¢ IBUXKEHHEM BIICpE/.

BbIXOOHbIE OJAHHbIE CUMYJIATOPA

Bce xopolire ToproBbie CUMYJISTOPHI CO3IAIOT BBIXOMHBIC JaHHBIE, COmepXKa

e pa3HooOpa3Hylo MHGOPMAIIMIO O MOBEACHUM MOICIMPYEMOIO cyUeTa.
MoxxHO 0XXMIaTh MOJIYYeHMST JAHHBIX 110 YMCTOM MPUOBLIN, KOJUYECTBY PHU

OBLILHBIX U YOBITOYHBIX CICIIOK, MAKCUMAJIBHBIM TTaJcHUSIM KaruTalla U Ipo

YUM XapaKTePUCTUKAM CUCTEMBbI Jaxe IPU UCIOJB30BAHUM CaMbIX MPOCTHIX
cUMyISTOpOB. boiee mMpoaBUHYTHIE MPOrpaMMbI TIpeUIaraloT OTYETHI [0 MakK

CUMaJIbHOMY POCTY KaluTaja, CpeIHeMy OJaronpusITHOMY M HeOJIaronpusT

HOMY JBMXXEHUIO PIHKA, CTATUCTUICCKUM OLIEHKAM M T.JI. U T.II., HE TOBOPSI
yXe 0 AeTaJIbHOM aHaJu3¢ WHIWBUIYATbHBIX CICIOK. BHICOKOYpOBHEBBIE CH

MYJISITOPBI MOTYT TaKXe BKJIIOYATh KaKMe-JTU00 IMoKa3aTeJM COOTHOIIECHUS
MPUOBLIN U pUCKa, HAIIpUMeEP TOI0BOe COOTHOIIeHne prucka,/ipuosuii (ARRR)
uin omuowerue Illapna — BaXXHbBIN TTOKA3aTeNb, IIIMPOKO UCITOIb3YEMbIi IIsT
cpaBHEHUST 3(PGEKTUBHOCTU Pa3INIHBIX MTOpTdeieii, cucteM Min (GOHIOB
(Sharpe, 1994).

BrixonHble maHHBIE TOPTOBOTO CUMYJISITOPA OOBIYHO TPEICTaBIISIOTCS
TOJIB30BATEII0 B BUIE OTHOTO WMJIM HECKOJbKUX OTYETOB. /IBa OCHOBHBIX BUIA
OTYETOB MPEACTABISIOT CO00i1 0030p 3 HEKTUBHOCTU U JSTAbHBINA OTYET MO
Kaxmoii caenke. MHopmanys, comepxaiiasics B 3TUX 0TYeTaxX, MOXET [TIOMOYb
Tpeiiepy OLIEHUTh «TOPTOBbIM CTUJIb» CUCTEMbI U OTNIPEIEIUTh, TOAWUTCS I OHA
IIJIST peaibHOM TOPTOBIIN.

Bo3MoxxHo hopMupoBaHue U APYTUX BUIOB OTYETOB, KOTOPHIE MOTYT BKITIO
yaTh pa3HOOOpa3HyI0 MH(OPMALIMIO, TeHEpUPYEMYIO TIpOorpaMMaMu, Kak mpa
BUJIO, B BUAE DJIEKTPOHHBIX Ta0auI. Iloutm Bce TaOIMIIBI M TpadUKK B 3TOU
KHUTE ObUTA TTOCTPOEHBI UIMEHHO TaK: BBIXOJHBIC JaHHBIE CUMYJISITOpA Tepe
Hocwmch B Excel, rme obpabateiBaiich U (pOPMATUPOBATIUCH TSI TIPEACTAB
JIEHUsI B 3aKOHUEHHOM BUJIE.

OT4eTbl 06 3P PEKTUBHOCTU CUCTEMDI

B kauecTBe mpruMepa UTOroBoro oryera 00 3p(HEeKTUBHOCTU CUCTEMbI, MbI TIPH
TOTOBWJIM JIBa OTYETA, MOJyYEHHBIX MPU TECTUPOBAHUU YXKe YIIOMUHABIIEHCS
CHUCTEMEI TIepeceUeHUST CKONMb3sMei cpearaeit. Tabdm. 2-1 mpencraBiseT coOoit
OTYET O CUCTEME, HalTMCaHHOM 1 ITpopabotanHoi Ha TradeStation, aTabm. 2-2 —
OTYET O CUCTeMe, co3maHHOoM ¢ TToMoIsio C-Trader. B 06omx cinydasx rmapameTp
IUTVUHBI CKOJIB3SIILEH cpemHeii ObLT YCTAaHOBJICH PaBHBIM 4.
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Tabauua 2—1. Omuem o s3¢pghekmugHoCmMuU cucCmeMbl nepeceyerHust CKoAb3suell

cpeoneii (TradeStation)
BOOK_CH5 SP.LNG-Daily

0630p 2bderTrBHOCTN

Obmast yucTasi IIpPUOHIIL S -15625,00
BasioBast ITPUOBITE $ 280350,00
Obmee # croenoxk 362
YMCJIO BBITOIHBEIX 146
MakcuManbHast IPUOHIIBHAST S 14800,00
CpenHss IpuUbBIIbHAasS $ 1920,21
CpenHsisi TIp./Cp. yOBTOYHaS 1,40
MakC. IIPUOBUIBHBEIX IIOOPSII 6
Cp. # 6apoB B IPUOBIILHOM 5
MakC. BHYTPUOHEBHOE
rameHne KarmTana S -50650,00
QaKTOp IIPUOHIIN 0,95
TpebyeMull pas3Mep cyeTa S 50650,00
0630p »dderTMBHOCTU: [JIMHHHE
Obmasi 4mcTasi MPUOHITH S 42300,00
BajioBast NPUOHIIL S 173075,00
Obmee # cHenoxk 181
YUCIIO TIPUOBITBHEIX 87
MakcuMaibHas IPUOHIIbHAS S 14800,00
CpenHsiss IpUOBIIEHAsT S 1989,37
CpepnHsisi Ip./Cp. YOHT. 1,43
MakC. TIPUOBUIBHEX [TOIOPSII 9
Cp. # 6apoB B BHTOOHOM 5
Makc. IafeHue KaluTaa
3a IeHb s -17225,00
QaxkTOp MIPMOBIIN 1,32
TpebyeMull pa3Mep cueTa $ 17225,00
0630p >0berkTMBHOCTM: KOpoTKue
Obmasi ymcTas IPUOBIIL $ -57925,00
BajioBas MIPUOHIIL S 107275,00
Obmee # croesnok 181
YMCIIO TPUOBITBEHEX 59
MakcuMabHasl TPUOBIIBHAS $ 8125,00
CpenHsiss IpUOBIBEHAs $ 1818,22
CpenHsis mp./cp. yOHT. 1,34
MakC. MPUOBII? “HBEIX TOOPSI 3
Cp. # 6apoB B BHEI'OOHOM 5
Makc. IameHue KanmuTaia
3a IeHb S -65625,00
QakTOp IIPUOBUIN 0,65
TpebyeMull pa3Mep cyeTa S 65625,00

Bce cpenkmu

35
01/01/91 - 01/01/96
TIpVOEUTE /YOBTOK  OTKPBITHX 103N s 75,00
BaJsioBBll Y OBITOK $ -295975,00
IIPOLIEHT TIPUOBITBHBIX 40%
Yncio yOBTOYHBEX 216
MakcuMaibHas YORTOYHAas S -5750,00
CpenHss yOBHTOYHAS s -1370,25
Cpenussi cmenka {mpmb. u y6.) $-43,16
Makc. YOBTOYHHX ITOHOPSII 10
Cp. # 6apoB B YOHTOYHOM 2
Makc. # KOHTPakTOB Ha PyKax 1
MIpubeUIE CO CcYeTa -31%
TIO3WLI
TIPUOHIL /YOETOK OTKPBITEX ITO3ULIAN s 0,00
BaJioBEIT  YOBITOK s -130775,00
TIPOLIEHT IIPUOBUIEHBIX 48%
IUCio  yORTOYHEX 94
MakcuMaibHass yOuTOYHAasT $ -5750,00
CpenHsiss yOETOYHAas S -1391,22
CpenHsas cpenka {mpub. n y6.) S 233,70
Makc. YOBTOYHEIX IIOOPSI 7
Cp. # 6apoB B YOHTOYHOM 2
Makc. # KOHTPaKTOB Ha pyKax 1
MIpubEUIL CO CcYeTa 246%
TIO3ULIVN
IIPUOBIE/YOHTOK OTKPHTHX 1O3VLINAA S 75,00
BaJloBEIA YOHTOK s -165200,00
IIPOLIEHT TIPUOBITBHBIX 33%
Uncio yOHETOYHBEX 122
MakcyManbHas yOBTOYHAS $ -5675,00
CpernHss yOBTOYHAS $ -1354,10
CpenHsss croenka (rmpub. u y6.) $ -320,03
Markc. YOHTOYHHX IIOOPSI 10
Cp. # 6apoB B yOHTOYHOM 2
Makc. # KOHTPaKTOB Ha pyKax 1
IIpUbHIBE CO CcYeTa -88%
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Tabauya 2—2. Omuem 06 >¢hhekmusHoCmuU cucmembl nepeceueHus CKoab3suell
cpedueii  (C-Trader)

OB30P JIsi CUMBOJIA SP

B BHBOPKE (B): C 910601 IO 960101 BHE BHBOPKM (BHE): C 960101 IO 970108 TECTOB:1
B B B BHE BHE BHE
Ommcanue Bcero IinH . Kopor. Bcero e . Koport.
YKUCIIO  CHEJIOK 362 181 181 71 35 36
Uycio  mpub . 138 83 55 33 17 16
Yycno  ybwuT. 216 94 122 38 18 20
Makc. mpub. TOOPSI. 6 7 3 4 5 3
Makc. yOBIT. TIOOPSIL. 10 7 10 6 4 4
Bcero 6Gapos 1562 834 728 337 195 142
TIpn6. 6apoB 843 529 314 210 140 70
VOHT. 6apoB 698 295 403 127 55 72
Cperni. 6apoB B CHEJKE 4 4 4 4 5 3
CpernH. B mpmb. cCHOenke 6 6 5 6 8 4
CpenH.B YOBT. CHOEJKEe 3 3 3 3 3 3
TIpoteHT mpub . 38 45 30 46 48 44
06wyt mOxomH, -15625 42300 -57925 35800 45975 -10175
Ofm. MOOX. MPUOBUIBHBEIX 280350 173075 107275 156875 111225 45650
Ofm. HOX. YOHTOYHBIX -295975 -130775 -165200 -121075 -65250 -55825
MakcC. KammTai 8575 44600 4025 47175 49875 12425
MyH. KammTan -43125 -12675 -62650 -22350 -14300 -20425
Makc. IOmbEM 40300 57200 18775 68075 62725 28675
Makc. IameHyre KammTana -50650 -17225 -65625 -28875 -17600 -20425
CTaHI. OTKJI. CHOEJKN 2262 2444 2026 5634 7108 3498
CpenH. mpub. /yOwT. -43 233 -320 504 1313 -282
CpenH. MIpUbBUILHAS 2031 2085 1950 4753 6542 2853
CpenH. O6naronp. OBUKEHUE 2205 2195 2215 5149 5573 4736
CpenH. yOGHTOYHAsS -1370 -1391 -1354 -3186 -3625 -2791
CpenH. HebGIAronp. OBMKEHVE -1439 -1450 -1427 -2921 -3416 -2440
MakcC. MpUOBUIBHAS 14800 14800 8125 23150 23150 8600
Makc. 6naronp. OBUKEHNUE 16950 16950 15375 29050 29050 20075
Makc. yOBTOYHas -5750 -5750 -5675 -8300 -8300 -5450
Makc. HebJIaromp. OBUKEHVEe -8500 -8500 -5675 -10125 -10125 -8250
Cpens. ripub. /y6er. * 100 148 149 144 149 180 102
daxTop mpPMCEIM* 100 94 132 64 129 170 81
TomoBasi HPUOHIIE, $ -3404 9217 -12622 35032 44988 -9956
T'omoBasi TIPMOBIIL, % -7 31 -37 120 251 -49
OrHomenre lMapra* 100 -18 0 0 40 0 0
T-xpurepnn* 100 -36 129 -213 76 112 -49
T- BeposttHOCTBE* 10000 7160 1974 340 4469 2682 6211
BeposiTHOoCTE OC*10000 7160 1974 340 4469 2682 6211
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BoNbIIMHCTBO OTYETOB pa30MBAIOT JaHHBIC HA MOKA3aTeNIU ISl IJTMHHBIX
MO3ULINIA, KOPOTKUX IMO3ULINI 1 BCeX O3 BMecTe. KpoMme Toro, ykassiBa
I0TCS TIPUOBLTb, PUCK U CTUIb TOPTroBIK. PaKTOphl MPUOBUIN BKIIIOYAIOT MPU
OBUTb OT BCEX MPUOBIILHBIX CAEIOK, MAKCUMATbHYIO IPUOBUTh B OMHON CEIKe
U CPEAHIO TTPUOBUTL B OMHOM caenke. PaKTOphl pUCKa BKIIIOYAIOT YOBITOK OT
BCeX YOBITOYHBIX CIEIOK, MAKCUMAJIbHBIN YOBITOK B OQHOM CHENKE, CPEeaHUI
YOBITOK B OIHOM CIENKe U MaKCHMMaJIbHOE TafieHre KaruTala, HaXoIsIIerocst
Ha MomenupyeMoM cueTte. MakTophl pycKa U MPUOBLIM OTPaKaloTCd Ha TOKa
3aTessIX oOIeld MpuObLIM (WM OO0IIEero yObITKa) CHCTEMBI BO BCEX CHEIKaX,
cpemHel mpuoObLIM (YOBITKA) B OMHOM CAENIKE, COOTHOIIEHUS CPeTHEH TPHUObLTh
HOM M YOBITOYHOI CIENIOK, (haKTopa MPUOBUTBHOCTU (00IIel MpuObUTH, IeIeH
HOI1 Ha 00IIMIi YOBITOK) M 00Iero moxoAa (3a rom wid 0e3 oIpeneeHusT Bpe
MEHHU) MOAEIUPYEMOTO CYEeTa.

K Takum cdakTopam Takke OTHOCATCS 00IIee KOJUYECTBO CACJIOK, KOJU
YeCTBO MPUOBLIBHBIX CIEIOK, KOJIUYECTBO YOBITOUHBIX CHEJIOK, MAaKCUMaslb
HOE KOJIMYECTBO ITOC/IEAOBATEIbHBIX TTPUObLICH M YOBITKOB U CpelHee KON
4eCcTBO 0apoB B MPUOBLIBLHBIX M YOBITOYHBIX CHEIKaX. B oTyeTax TakxKe Impu
BOAATCSI KPUTUYECKHE MIJIST OLICHKU CUCTEMBI TTOKa3aTeI MPUOBbLIA, PUCKA U
CTUJISI TOPTOBIIN.

XOoTs1 Bce OTUEThI 00ECTIEUMBAIOT aHAIM3 CUCTEMHBIX TOKa3zaTejeid Tpu
ObLIM, PUCKA U CTUIISI TOPTOBJIM, MEXIY HUMU CYIIECTBYIOT IPUHLIMITHABHBIC
pazinuus. B HEKOTOPBIX OTYETAX, TBITAsICh OOBEAMHUTD MAKCUMAIBHOE KOJIU
YeCcTBO MH(pOpMAlIM B MUHUMAJIBHOM OOBEeMe, YMHOXKAIOT 3HaueHUs Ha 10,
YTOOBI HE CTABUTh NECATUYHBIC TOUYKU, M PacIoiaraloT Uudpsl B BUIe TabIn
bl B Ipyrux ncnonp3yloTcs MeHee COKpallleHHbIe HaUMEHOBAHMs, HE OKPYT
JISIIOTCSA ¥ He MAcIITaOUPYIOTCS 3HaUEHUST U (POPMATUPYIOTCST BBIXOAHBIC TaH
Hble B BHE Ooslee WM MEHee KIIACCUYECKUX OTYCTOB.

Paznuuus B hopMarte MeHee BaXXHbI, YeM B COOCTBEHHO 3aKIIOUEHUSIX. DTH
pa3InuMs BOZHUKAIOT M3-3a Pa3HOO0pa3usl TTOAX0A0B U ONpeeIeHUI, 3aJ10
>KeHHBIX B ccTeMax. Hampumep, KoImuecTBO MPUOBLTBHBIX CAEIOK MOXKET IO
pa3HOMY OIPEAESIThCA Ha OMHUX U TEX XK€ JAaHHBIX Pa3IMYHbIMU CUCTEMaMM
BBUY Pa3HOTO OINpeleieHusT MpUObUIbHOCTH. HeKoTophle CUMYISITOPHI CUn
TalOT BBITOJHOM CHEJIKY, B KOTOPOI MpUOBLIL/YOBITOK PaBHbLI HYJIIO; Ipyrue
CUYUTAIOT BHITOJHBIMU TOJBKO CIEIKU C MOJOXUTEIbHBIM O0alaHCOM. DTO pa3
JINYKE Y BIIUSIET HA TMTOACYET CICJIOK U Ha 3HAYSHME CpelHeil MPpUObUIBLHOM criel
KM, ¥ HA COOTHOIIIEHNE MTPUOBUIHLHBIX/YOBITOUYHBIX CleI0K. [1omoOHBIM Xe 00
pa3oM cpeaHee KOJUYECTBO THEH B CHEIKE MOXKET MEHSTHCS B 3aBUCUMOCTHU
OT MeToja ToacyeTa gHeil. HekoTopble CUMYNISITOPBI BKJIIOYAIOT B TOICYEThI
BXOJIHOM JIEHb, Apyrue — HeT. JlaHHbIE MO JOXOJHOCTY CUeTa TAKXKe MOTYT pa3
JIMYAThCS — HANpUMEP, OHU MOTYT MPUBOIUTHCS K MPOLEHTaM TOAOBBIX WU
JIaBaThCsI B aGCOIOTHOM BUJIE.

PasHuna B comep:XaHUM OTYETOB MOXET OBITh M 0oJiee 3HAYUTETbHOIA.
HexkoTtophlie mporpaMMbl TIPOCTO pa30oUBAIOT JaHHbIE HA Pe3yJbTaTbl KOPOT
KX MO3UIWIA, IJTMHHBIX TTO3ULNI 1 obuye. Jdpyrre BeayT aHAIU3 OTICIBHO
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IO CAeJKaM B Tpelenax BEHIOOPKY JaHHBIX U BHE ee. JIOMOMHUTEIBHOE pa3ie
JIEHHE TIPOSICHSET KApTUHY; CTAHOBUTCS BUAHO, KaK CUCTeMa, ONTUMU3UPOBaH
Hasl Ha OIHOW BBIOOPKE JaHHBIX, OyIeT ceOs BecTH 3a ee mpeaenamu. [Iposep
Ka Ha JJaHHBIX, B3STBHIX U3 APYroro rnepuoja, ods3aTeabHa 1Sl ONTUMU3UPO
BaHHBIX Ha HEKOTOPOM IepuojJie CUCTeM. B HEKOTOpBIX OTYETaX MPUCYTCTBY
IOT M Ipyrue BaXKHbIE TTOKa3aTe/Iv, TaK1e KakK o0Iee KOJIMIeCTBO 0apoB, MakK
CUMAJIbHBIN TToabeM (TT0Ka3aTe b, IMPOTUBOIOJIOXKHBI MAaKCUMAaJIbHOMY ITajie
HUIO KallUTajia), MaKCUMaJlbHbIe OJIATONPUSITHOE U HeOJIAaronpusiTHOE IBUXKE
HUSI, MAKCUMaJIbHOe 1 MUHUMAJIbHOE 3HAYCHMS KaIlliTaja Ha cueTe, IpUObLIb
B IoJIapax 3a Toll, U3MEHUYMBOCTb TOPTOBIY (B BUAE CTAHAAPTHOTO OTKIJIOHE
HUSI) ¥ TOIOBOE COOTHOIIIEHUE pUCKa/TpuObUIN (BapuaHT oTHoleHus Illap
ma). Pacyer cTaTucTnyecKux nmokasaTelieil, HampuMep T-KPUTEPHS U €ro acco
LIMUPYEMOI BEpOSITHOCTHU, IIJISI OTAEIbHBIX TECTOB JIMOO IS MHOXECTBEHHBIX
TECTOB U ONTHUMM3ALUI TaKXKe SIBIISICTCSI KelaTeJIbHOM 4epToil cCUMYJIsITopa.
Craructrueckue (PyHKILMU, TaKue KaK T-TeCT U BEPOSITHOCTH, BasKHBI TIOTOMY,
YTO TIOMOTAIOT OMNPEAESUTh, NEHCTBUTEIbLHO I CUCTEMa OTpaxkaeT HesATellb
HOCTB pealbHOTO PhIHKA WIIN yCTIeX 00YCIOBIIEH CIIydaeM JTM00 U3TUIIHEN MO/
TOHKOI MapaMeTpOB CUCTEMBbI IO MPOIILIbie JaHHbIE. MOTYT MIPUMEHSIThCS
MHOTHE JOTOJTHUTEIBHBIE ¥, BOBMOXHO, TOJIe3HbIE METOANKH aHAIM3a Ha OC
HOBe MH(OopMaIuu, coaepxkaiieiicsa B otuetax. Cpeau aTux MmetonoB (Stendahl,
1999) — oO1Me MO3UTUBHBIE ayTcaiAepsl, OOIe HEeraTUBHBIC ayTcalIephl,
CeJIeKTUBHas 00111ast MpUObLTH (32 UICKJIIOYEHUEM BHIOPOCOB), OTHOIIIEHUE YOBIT
KOB (MaKCUMAaJIbHBIN YOBITOK, JAEJCHHBIM Ha OOIIYIO TTPUOBLIbL), COOTHOIICHWE
MOAbEeM/TIaicHUE KaruTauia, MaKCUMaJIbHbBIM TIEPUO ITPOCTOSI CUCTEMBI U TIPU
OBUIb CTpPAaTeTUU «KYIU W JepXKU» [UISl CPaBHEHUS € Pe3yIbTaTaMM TOPTOBOM
cucteMbl. KpoMme TOro, B HEKOTOPHIX OTYETaX CO3AaeTcs rpadUK COCTOSTHUS
cyeTa B 3aBUCHMMOCTH OT BPEeMEHM.

Ecam cuurtaTh, 4TO UCTOPUS MOBTOPSIETCSI, TO XOpolliee TTOHMMaHUEe PO
LIJIOTO JOJDKHO TTOMOYb aHAJIUTUKY TIPU MOCTPOSHUM TIPOTHO30B Ha Oyayiiee.
Xopommit oT4eT 00 3¢pHEKTUBHOCTH JACT ITUPOKUIA 0030p MCTOPUIECKOTO
MMOBEICHUST TOProBoii crpaTernn. IlokasaTenn MpuObUIM U pUCKa MOKa3bIBa
0T, HACKOJIbKO XOPOIIIO CHUCTeMa paboTajla Ha JaHHBIX pacCMaTpUBAEMOTO
ucropudeckoro nepuoga. OtHomenue Ilaprma, wim rogoBoe COOTHOIICHHUE
MPUOBLIN/pUCKA, U3MEPSIET MPUOBUTL C YIETOM pucKa. T-TeCThl U OIOOHbBIE
CTATUCTUIECKUE METOABl MOTYT OTJIMYUTh peajibHO 3G (MEKTUBHYIO Ha PBIHKE
CTpaTeruio OT CAYYalHOCTU WM HEMPaBWIBHON OoNTUMM3aLUU. Pe3ysbTaThl,
JIOCTUTHYTBIE 3a CUET ACCTBUTEIBHO 3((PeKTUBHBIX ITPaBU, OYIyT TOBTOPSTH
Csl CHOBA W CHOBA; CJIy4aifHble Pe3y/IbTaThl BPSII JIM IOBTOPSTCS B OymyiieM. B
00111eM, XOpOLIHil OTYET TTOMOTAET OOHAPYKUTH SIBJICHUSI, KOTOPbIE MOTYT IO
BTOpATHCS. [1OMCK YCTOMUYUBBIX SIBJICHUI, MIPUHOCSIINX TTPUOBLIL, — OCHOBA
JII00O0TO JTUTETLHOTO yCrieXa B TPeHaMHTe.

Ha sTom 3akaHuUmMBaeTCsT 00CYXKICHNE OTIETOB 00 3(P(PEKTUBHOCTH, JOCTYIT
HBIX C UCIOJIb30BAaHKEM OOJIBIIMHCTBA CUMYJIATOPOB. Ceiftuac Mbl pacCCMOTPUM
JIPYTOI TUTT OTYETOB, TIPeIIaracMbIX CUMYJISITOPAMU: OTYET IJIsT KaXKIOW CIEIKU.
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OTueThbl AN KaXao0n caenkm

IMprMepsl OTYETOB [UIsT KAXKIOM CIETKN ObUTM CO3AaHbI C UCTIONb30BAaHUEM CHU
myagaTopoB TradeStation (Tadi. 2-3) u C-Trader toolkit (tadn. 2-4). Oda oTueta
OIMCHIBAIOT YITOMUHABIITYIOCSI paHEe CUCTEMY TTepeceueHu st CKOJIb3SIIEeH cpel
Helt. Tak Kak paccMaTpUBAJICS MEPUO C COTHSIMM CHEIOK, W TIOJHBIA OTYET
CJIILIKOM JUIMHHBIN, U3 TaOJIUII yAaJeHbl 0oJbliiie 0OBeMbI TEKCTA, TIOMEUYeH
Hble MHOTOTOUYMSIMU. [TOCKOJbKY JaHHBIE OTYETHI MPEACTaBIEHBI TOJIBKO KaK
WUTIOCTPALINY, TaKWe IMPOMYCKU BITOJTHE JOMYCTUMBI.

B otnuuue ot otyera 06 3HEKTUBHOCTH, JAIOIIEro OO 0030p MOBeae
HUSI TOPTOBOI CUCTEMBI, demanvHbiil omuem, VU omuem 045 Kaxcooi coeixu,
paccMaTpuBaeT B MOJPOOHOCTSX KaXkIyI0 U3 CIEIOK, TTPOBENEHHYIO C MOJIENN
pyeMbIM cYeTOM. MWHMMAJIbHBI OTYET COMPOBOXKIAET KaXKAyl0 M3 CHEJIOK,
BKJTIOUAst AaThl BXO/IA 1 BbIXOna (M BpeMsl, €CJIM UCTIONIb3YIOTCSI BHYTPUIHEBHBIC
NIaHHbBIE), TIEHBI BXOJa M BHIXOJA, TTO3UIIMN (JUTMHHBIE WM KOPOTKUE, KOJIMYE
CTBO KOHTPAKTOB) W MPUOBLIb WKW YOBITOK OT KaxXaoi caeiaku. bosee oOiump
HBIN OTYET JUIST KaXKIOW CIENKU TaKXKe OyIeT BKIIIOYaTh MH(POPMAIINIO TI0 BUIY
WCTIOJIb30BAHHOTO TTpUKa3a (CTOI-TIPUKa3, TMMUTHBIN WM PEIHOYHBIN TPUKa3),
10 KaKOi 1IleHe TOPTOBOTO JTHS MPUKa3 ObLT UCTIONHEH (B Havajie, TPy 3aKPbITUN
WV TIOCEpeNNHE), KOJTMYECTBO THEH B KAKION ClienKe, COCTOSTHAE cyeTa Ha Ha
Yyajio KaXxIou CAeJIKA, MaKCUMaJTbHbIE OJIArOTIPUSITHBIE M HEOJIATOTIPUSITHBIC IBU
JKeHUS 3a KaXKIYI0 CIEIKY U COCTOSTHUE cueTa TIPY BBIXOJE M3 KaXIIOi CAETKH.

Tabauua 2—3. Omuem 0as Kaxcooil coeaxku, evidannwiii TradeStation oas cucmemol
nepeceueHusi cKoavsaujell cpeduetl (gpaemenm)

BOOK_CH5 SP.LNG-Daily 910103 - 960103

Hata Bun KoJI-BO lleHa HazB. curHasa Ipwub./ybeT. BxXOoma  Bcero

03/13/91 IIponax . 1 511,75 B

03/14/91 K. BBIX. 1 516,75 A $  -2500.00 $  -2500.00
03/14/91 TIOKyTI. 1 516,75 A

03/18/91 IJI.  BBIX. 1 511,95 B $  -2400.00 $  -4900.00
03/18/91 IIponax. 1 511,95 B

03/25/91 K. BHX. 1 507,45 A S 2250.00 $  -2650.00
03/25/91 TIOKyTII. 1 507,45 A

03/29/91 IJI.  BBHIX. 1 517,10 B $ 4825.00 $ 2175.00
03/29/91 Ipomax. 1 517,10 B

04/03/91 K. BBX. 1 519,85 A $  -1375.00 $ 800.00
04/03/91 TIOKYII. 1 519,85 A

04/08/91 1. BEX. 1 514,60 B S -2625.00 $ -1825.00
04/08/91 Ipomax . 1 514,60 B

04/09/91 K. BBIX. 1 517,75 A $  -1575.00 $  -3400.00
04/09/91 TIOKyII. 1 517,75 A

04/10/91 IJI. BHX. 1 513,15 B $  -2300.00 $  -5700.00
04/10/91 Tponax. 1 513,15 B

04/12/91 K. BHX. 1 519,35 A $  -3100.00 $  -8800.00
04/12/91 TOKYTI. 1 519,35 A

04/22/91 IJI. BHX. 1 523,10 B $ 1875.00 $  -6925.00
04/22/91 Ilponax . 1 523,10 B

05/02/91 K. BHX. 1 519,65 A S 1725.00 $  -5200.00



Tabauua 2—4. Omuem Oas Kaxcooii coeaxku, evidannbiii C-Trader Toolkit 0as cucmembl nepeceuenus ckonv3saujeil cpeoneil

(paemenm)

CIEINKH B TPEJIEJAX BBIBOPKH
Jarta
BX0Ja

910527
910528
910607
910613
910614
910618
910620

951225

CIEJKH BHE BBIBOPKH
960101
960104
960108
960110
960111
960118
960216
960223
960228
960305
960308

Ios.

Ilena
BXOJa

492.150
492.150
501.250
495.30
492.200
496.900
491.800
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692.600
700.700
691.600
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681.000
683.000
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TIpu6./y6siT Baaromp.

CHaeJKH

0
4550
2975

-1550

-2350

-2550
575

550

-4050
-4550
-3000
-8300
-1000
23150
900
-1375
925
1500
4875

CAeJKH

500
6900
4025

0

525

400
1650

1725

1200
1675
1450
0
4300
29050
8400
5725
8125
4475
4875

He6aaromnp.

MaKc.

1250
500
400

3100

2825

2550
500

325

4050
5100
3000
8800
2325
1450
1875
2750
2525
1275
1300

Bcero
MaKc.

0
4550
7525
5975
3625
1075
1650

-15625

-19675
-24225
-27225
-35525
-36525
-13375
-12475
-13850
-12925
-11425

-6550
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Kak 1 ot4eThl 00 3(ppeKTUBHOCTH, OTUETHI IJIST KasKOOM CIIEJTKII MOTYT OBITh
MpeacTaBIeHBI TTO-Pa3HOMY M MOTYT OCHOBBIBAThCS HA PA3IMYHBIX OIIpeIesie
HUSX BBIUMCIISIEMBIX ITOKa3aTeJIeH.

Ecnu otyeT 00 3(h(heKTUBHOCTH 00eCIIeurnBacT 0030p BCEro «jIeca», TO OT
4YeT O KaXJOoM CHIeJIKe 3a0CTpsieT BHUMAaHUE Ha OTAEIbHBIX «IEPEBbSIX»: B XO
pollleM oT4yeTe Kaxnaas caejika paccMaTpuBaeTcs AeTajbHO. KakoBbl ObLIM
MaKCUMaJIbHBIE OTpHUIIATEIbHBIC ITePECOLCHKN OTKPBITON MO3WIINHN, KaKOBa
Obu1a ObI MPUOBLIbL MPU UACATBHOM BBIXO/IE U KaKOBa Obla «HACTOSIIIAS» TPU
OBUTH (MJIM YOBITOK) MOICIMPYEMOIi CACIIKA, OBLIA JIM TOPTOBJISI TOCTATOYHO ITOC
JieoBaTeIbHOM, ObUIM JIM HOBbIE CHEJIKM Jydllle WIM XyXe 0osiee cTapbix, Kak
MOXHO MCIIOJIb30BaTh OITBIT XYAIINX CACIOK IJIsl YIIYYIICHUs] CUCTEMBbl — BOT
BOIIPOCHI, HAa KOTOPBIE HENIb3ST OTBETUTHh MPHU 0030pe TOIBKO OOIIeh 3dhdheKk
TUBHOCTU CUCTeMBbI. KpoMe TOro, OTYeT IO KaKmoU CHEJIKe MOXKET OBIThH JI0
MOJIHUTEJIFHO 00pab0oTaH B BUIE TAOIMIIBI, HAIIPUMeED UISI IOCTPOSHUS THUCTO
rpamM (Sweeney, 1993). 'mctorpaMMbl MOTYT IOKa3aTh, KaKasl 4acTb ITOTEH
OUATBHBIX TIPUOBUICH (PUKCHPYETCS TIPW MCIIOJIb30BAaHUM HAHHOW CTpaTernu
BBIXOJIa, W TTOJIE3HEI IIPU OIIpeIe/IeHUN Lieieit mpuobLiu. Kpome Toro, Tmarens
HOE M3yYeHME JIYIIINX U XYAIINX CHEJIOK MOXKET JaTh Pe3yIbTaThl, ITOJIE3HBIC
TSI YITYYIIEHUS] CUCTEMBI.

ADDEKTUBHOCTb CUMVYJIATOPA

ToproBbie CUMYJISITOPBI MOTYT CUJTBHO Pa3JIMYaThCsI IO TAKUM IMTOKA3aTENSIM, KaK
MOIITHOCTh, EMKOCTb M CKOPOCTh. CKOPOCTh BaXkKHA TIPU BBITIOJIHEHUW MHOTHUX
TECTOB WJIM TIPOBENCHUU CIIOXHBIX ONMTUMU3AINI, HATTPUMEDP TeHETUIECKMX.
CkopocTh TakkKe BaxKHa TIPU pa3pabOTKe CUCTEM IS TIOPTHETbHO TOPTOBIN
WJIY TIPY UCTIOTb30BAaHWY IJTMHHBIX BHYTPUIHEBHBIX CEPUIT JAHHBIX C ThICSYa
MM CIEJIOK ¥ COTHSIMU THICSTY YMCJIOBBIX JAaHHBIX. B HEKOTOPBIX CIydasix OT CKO
POCTH CUMYJISITOpA 3aBMCUT caMa BO3MOXKHOCTD TIPOBEICHUST aHATM3a: s 3a
Jla4y TpeOyeT MOMCTUHE OTPOMHOTO 00beMa PacYeTOB, HEAOCTYITHOTO JIJIST «MEJ
JIEHHBIX» TIpOTpaMM. EMKOCTb CUMYJISITOPOB OIpENEsiET OTpaHUYCHUST 00be
Ma 3371a49 (KOJM4ecTBO 0apOB JaHHBIX, KOTOPOE MOXKET 3arpyKaThCsl WK O0heM
KOJ1a caMoii cucTeMbl). MOIITHOCTh CUMYJISITOPA — MOKAa3aTelb, OTIPEIEIISTIOIINIA,
KaK CJIOXHBIC TECThI U 3aJJaHUSI MOTYT BBITIOJHSTHCS HA 0a3ax JaHHBIX IIEH TO
BapoOB WJIM Ha LEIBIX MOPTGEIISIX, YTO BAXKHO IIJISI CEPhe3HON MpothecCuoHalb
HOI TOproBiu. JloCTaTOYHO MOIITHBIN CUMYJSITOP TpeOyeTcs, HarpuMmep, s
KCIIOIb30BaHMsI MHOTUX TOPTOBBIX MOJIENIEi, TIPUBEAEHHBIX B 9TOI KHUTE.

CkopocCTb

Hawnboee BaxXHbBIN (haKTOp, BIUSIONINI HA CKOPOCTH pa0OTHI CUCTEMbI, — TTPU
poa UCTIONB3YEMOTO SI3bIKa: CKPUIITOBBIN WM TTPOTPAMMHBIi, T.€. OTIpeaesie
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HUe, SIBJISIETCS JIM MporpaMMa CKPUIITOM WM UCIIONb3YeTCsl B MHTEPIpPETaTo
pe. CoBpeMeHHbIE KOMIUJISATOPHI SI3bIKOB 00I1Iero Ha3HaYeHUsl, TaKUX KakK
C++, FORTRAN wu Pascal/Delphi, nepeBoasT HallMCaHHYIO MOJb30BaTeIeM
MPOrpaMMy B BEICOKO3(h(MEKTUBHBIN MAILIMHHBIN KOJI, PUTOAHBIN TSI TPSIMO
IO MCHOJIHEHUS TTPOLIECCOPOM; 3TO AeJaeT MaKeThl C MCMOJb30BaHUEM TaKUX
SI3BIKOB Y KOMITMJISITOPOB BechbMa ObICTpbIMU. C ApYroi CTOPOHBI, COOCTBEH
Hble MHTEPIpETUpYeMbIe SI3bIKH1, Takue Kak Visual Basic for Applications u Easy
Language, 710JKHBI EpEBOAUTHCS U MOJABATHCSI B MPOLIECCOP MTOCTPOYHO MPU
WUCTOJHEHUU CJIOXXKHOTO, HACBIIIIEHHOTO IIUKJIaMU UCXOMHOTo Koma. KakoB xe
BO3MOXHBII BBIUTPHILI B CKOPOCTU ISl KOMITWJIMPYEMOTO SI3bIKa 10 CpaBHE
HMIO C UHTepHpeTUpyeMbIM? MBI CIBILLIANA O CUCTEMAaX, KOTOPhIE MOcIe Tiepe
Bola ¢ cOOCTBeHHOTO s3bika Ha C++ cranu padotats B 50 pa3 ObicTpee!

EmkocTtb

Ecnu cKopocTh B OCHOBHOM 3aBUCUT OT PabOThI C SI3LIKOM (MHTEPIIPETUpYe
MBIM WA KOMIUJIUPYEMBIM), TO €MKOCTb IJTaBHBIM 00pPa30M OT UCTIOJb3YeMOTO
16- v 32-6uTHOTO TTPpOrpaMMHOTO obectiedeHust. CTapble 16-GUTHBIE TporpaM
MBI 9aCTO 3aBUCHT OT Tpeeia B 64 KOaiT, T.e. MPaKTHIECKH TSI TECTUPOBAHUS
CHUCTEMBI MOXET OBbITh 3arpykeHo He 6osee 15 000 6apoB naHHBIX (0KOJ0 4 HEl

TMKOBBIX WIX 7 Helledb S-MUHYTHBIX JaHHBIX S&P 500). Kpome Toro, ecmy cu
CTeMbI KoJ1 00JIbIIOro 00beMa, OyIbTe TOTOBBI MOJIYYUTh COOOILEHUE, YTO TIPO
rpaMMa ¢ Heil He MoXeT cripaBuThbcs. CoBpeMeHHbIe MPOMYKThI, HallMCaHHbIE
Ha FORTRAN wumu C++, paboTaloT ¢ COOTBETCTBYIOIIMMU KOMIWISITOPAMMU,
YTO MO3BOJISIET, HATIPUMED, 3arPY3UTh ISl TECTUPOBAaHUS BCIO UCTOPUIO TUKOB
S&P 500 ¢ nosiBneHust uHaekca B 1983 r., eciy, KOHEYHO, y KOMITbIOTEpa 10CTa
TOYHO MamsTU. Kpome Toro, nmpakTUYeCKy HET OTpaHUYEeHUI Ha KOJUYECTBO
CeJIOK, TPUHUMAEeMbIX CUCTEMOM, WM Ha CJIOXKHOCTb U Pa3Mep caMOii CUCTe
Mbl. Bece coBpeMeHHble KomnusaTopsl 11t FORTRAN, C++, Pascal/Delphi —
MOJIHOCTBIO 32-OMTHBIEC TPOrpPaMMEI, pabdoTalolie noa 32-0MTHBIMU OTlepaLu
OHHBIMM cucTeMaMmu, Takumu kKak Windows 95, Windows NT wiu LINUX/
UNIX. JIro60if cumynsiTop, padoTalolIMii Ha OCHOBE TaKUX KOMITUJISITOPOB,
crnocobeH paboTaTh ¢ OTPOMHBIMU 00beMaMM JaHHBIX 0e3 Tpyaa. [TockonbKy
OOJILIITMHCTBO MPOrPaMMHBIX ITAKETOB MTOCTOSTHHO COBEPILIEHCTBYETCS, Mpo0JIe
Ma €MKOCTM CTaHOBUTCSI BCe MeHee U MeHee TMPUHIUIUAIbHOM.

MoluHoCTb

Pasnuns B MOITHOCTH CUMYJISTOPOB TIJIABHBIM 00pPa3oM 3aBUCHT OT A3bIKa
rporpaMMupoBaHus. J{j1s Hadajia pacCMOTPUM A3BIK, HO HE B aCIEKTE CKOPOC
T KOMITUJIMPYEMBIX M MHTEPIIPETUPYEMBIX SI3BIKOB, a B 4CITEKTE €r0 BO3MOX
HocTeid. MOXHO I U3SIIHO U OOCTOSITEILHO 3aIlIPOrpaMMUPOBATh CaMyIO
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CIIOXHYI0 TOproByto ujaeto? Kak npaBuiio, TPpUMUTUBHBIE SI3bIKU HE AAI0OT BCEX
BO3MOXXHOCTE, HEOOXOAUMBIX JUISI KOAUPOBAaHUSI HAau0OJiee CIOXKHBIX TOPTO

BbIX cTpareruii. K coxaneHuto, Hanbosiee MOIIHBIE SI3bIKY CJIOKHEE BCETO U3y

yaTh. Ho eciii 4yesnoBeKy yaaaoch OBlIaieTh TAKUM SI3bIKOM, Kak C++, BO3MOX

HBIM CTAaHOBMTCSI MpaKTUYECKHU Bce. Balll TeKCTOBBIN mpolieccop, IporpaMmma
paboThl ¢ TabauLAaMu, Opoy3ep U caMa ollepallMOHHasl CUCTeMa, CKOpee BCero,
ObLTM McxoqHO HamucaHbl HA C++ unu ero npenmectBeHHUKe — Cu. Takue
sa3bIkH, Kak C++ u Object Pascal (ocHoBa Borland Delphi), paciupsiembl u
MOTYT JIETKO OBITh MPUBEJACHBI B COOTBETCTBUE C TPeOOBAaHUSIMU Pa3pabOTKU
TOPTOBBIX CUCTEM C TTOMOIIbIO UCTIOB30BaHUST OUOIMOTEK U AOTIOJTHUTEIBHBIX
KoMIloHeHTOB. fI3biku Visual Basic u Easy Language, XoTs1 1 He 00J1agaloT MOIIL

HOCTbIO MHOTOIIEJIEBBIX 00BEKTHO-OPUEHTUPOBAHHbBIX SI3bIKOB Bpone C++ u
Object Pascal, OoJyiee JlerKu B U3YYCHUU U UMEIOT OOJIBIIMHCTBO HEOOXOIU

MBIX BO3MOXHOCTeil. ['opa3no cinabee v He BIIOJIHE JOCTAaTOUHBI JJIsI pa3padoT

YuKa MPOABUHYTHIX CUCTEM MaKpOSI3bIKHM, BCTPOEHHBIE B PSII MOIMYJSIPHBIX
MporpamMM noctpoeHust rpacdukos, HanpuMmep MetaStock. Kak npasuino, yem
MOIIHEE UCTIOIb3YEeMbIH SI3bIK, TEM MOILIHEE CUMYJISITOP.

Bornpocs! ohopMeHUsI TAKXKE BIUSIOT HA MOIITHOCTh CUMYJISITOpa, 0COOEH
HO BaxkHa MOIYJIbHOCTb 1 paciinpsieMocTb. CUMYISITOpbI, UcTionb3ytoiune C++
um Delphi (Object Pascal) kak OCHOBHOM SI3bIK, Upe3BblUYaiHO pacIIupsieMbl
1 MOJIYJbHBI, MOCKOJbKY TAKOBbI CaMU SI3bIKU, CIIPOCKTUPOBAHHBIE «CHU3Y
BBEpX». BUOJIMOTEKN KJIACCOB MO3BOJISIIOT ONMPEE/ISITh HOBbIE TUITBI JAHHBIX U
ornepatopoB. KOMIIOHEHTHI MOTYT 00ecreunBaTh (yHKIIMU B TOTOBBIX OJIOKAX,
HarpuMep yrpaBjieHre 0a3aMu JaHHBIX WIM MOCTpoeHue rpadukos. Jlaxe
«CTapuHHbIe» O0MOMMOTEKN, Takre Kak Numerical Algorithms Group Library,
International Mathematics and Statistics Library u Numerical Recipes Library,
MOTYT 00€CIeUnTh camMble pa3HOOOpa3HbIe MOTpeOHOCTU. Moayau, Ha3bIBae
Mmble User Functions mocym 6wvims nanucanvl na Easy Language, a ¢ynxyuu,
HanucaHuuvle Ha Opyeux sA3vikax (eéxawouas C++), MOTYT OBITb BBI3BaHBI, €CJIU
oHU 3anucanbl B Buae DLL (mnHaMu4ecKoit OMOIMOTeKH CChUIOK). MaKposi3bl
KU, C APYroil CTOPOHBI, HE CTOJIb TMOKM, UTO CHJIBHO JJUMUTUPYET UX 3¢ dheK
TUBHOCTb ISl pa3paboTKu MpoABUHYTHIX cucTeM. C Hallleif TOYKUA 3peHus,
BO3MOXHOCTb MCTOJIb30BAaHUSI MOMYJIell, HAMTMCAHHBIX Ha APYTOM SI3bIKE, a0
COJIIOTHO HEOOXOAMMa: Y Pa3HBIX SI3bIKOB pa3HbIe «aKIEHThI», U Jaxe MPU UC
MOJIb30BAaHUYM MOIIHOTO s13bIKa Bpojae C++ nmeeT mopoit CMbICT 00paTUTHCS K
MOMYJISIM, CO3JJaHHBIM Ha IPYTOM sI3bIKE€, HAITPUMEp TakoM, Kak Prolog (s13bIK,
pa3paboTaHHBIN /11 HATMCAHUST SKCIIEPTHBIX CUCTEM).

Elte omHO BaxkHOE CBOMCTBO CUMYJISITOPOB, HE CBSI3aHHOE C SI3bIKAMU PO
IrpaMMUPOBAHUSI, — CITOCOOHOCTb CUMYJISITOpPAa paboTaTh HE TOJBKO C UHAUBU
JyaJTbHbIMU (DUHAHCOBBIMU MHCTPYMEHTAMU, HO U C MopTdeisiMu. MHorue npo
JYKThl HE UMEIOT BO3MOXHOCTH BBITIOTHSITh ONTUMU3ALMIO LIEbIX MOpTdenei,
XOTS TOPOI 3TO JOCTMXKUMO MPU MOMOIIY TOTOJIHUTEIbHBIX MoayJieil. C npyroi
CTOPOHBI, XOPOIIIO OPTaHU30BAHHbBIN CUMYJISITOP, KaK MPaBUIO0, O3BOJISIET MO
JIETMPOBaTh TOPTOBJIO0 MOpTdesieM pa3IuyHbIX (PUHAHCOBBIX MHCTPYMEHTOB.
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HAOEXHOCTb CUMYJIATOPOB

Pa3Hble TOproBbie CUMYJISITOPHI UMEIOT Pa3HYIO CTeNEHb Hale>KHOCTU U IOCTO
BepHOCTU. He cylliecTByeT KOMIBIOTEPHBIX ITPOrpaMM, MOJHOCTHIO TapaHTUPO
BaHHBIX OT OIIMOOK, JaXe eCIU €€ MPOU3BOAUTENb — 3HAMEHMUTAsl (hupMa MU
poBoro ypoBHs. Kpome Toro, mpo06yieMbl BO3HUKAIOT ITPY MPUHSITUM PEILICHUI B
COCTOSTHUY HEYCTOMYMBOTO paBHOBECHSI — KOTIa B Mpeeax OJHOIO 1 TOTO Xe
Oapa BOZHMKAIOT YCJIOBMS 711 UCTIOJTHEHUS Pa3IMIHbIX MpUuKa3oB. Hekorophbie
13 3TUX COCTOSIHUI, HAIIpUMep TaK Ha3bIBaeMBblil Npbiratoniuit Tuk (Ruggiero,
1998), MOTYT PUBECTU K TOMY, UTO CHCTeMa OYAeT Ka3aThCs Jy4llIei Ha CBETeE,
B TO BpeMsl, Kak, 10 CyTH, OHa CMOXET pa30puUTh Jt000ro. CuuTtaeTcs mpearnoy
TUTEJbHBIM, YTOObI CUMYJISITOP BBIOMpAJ XYAIIMIA BapUaHT pa3BUTUS COOBITUI
B HEOIHO3HAYHBIX CUTYAIIMsIX; TAKUM 00pa3oM, TIpM Hayalle peajbHOI TOProB
JIA BEPOSITHOCTD MPUSITHBIX CIOPIIPU30B OYJIET BhIllIE, YeM HEMPUSITHBIX. Bece aTo
CBOOUTCS K TOMY, YTO TIpY BEIOOPE CUMYJISITOPA CJIEAYeT BhIOMPATh XOPOIIO PO
BEPEHHBIN, C UCTOpUEN HaleXKHOM padOThI M YETKUM ONMCAHUEM TOTO, KaK IMpo
rpaMMa TpaKTyeT HEOJIHO3HAaYHble COCcTOsIHUSI. KpoMe Toro, o0si3aTeIbHO U3y
YUTE HEIOCTATKU CUMYJISITOpPA U CIIOCOOBI MX OOXOIUTh.

BbIBOP NMPABWIbHOINO CUMYJIATOPA

Ecnu BBl cepbe3HO XOTUTE 3aHMMAThLCS pa3pabOTKON MPOABUHYTHIX TOPTOBBIX
CHCTEM, TOProBaTh CUJIBHO AUBEPCUGUIIMPOBAHHBIMU MOPTQENIMU, MTPOBO
JIUTh TECTUPOBAHUE UHAMBUAYAIbHBIX KOHTPAKTOB WMJIM OIMIIMOHOB, BaM HYX
HO cOOpaThesl C CUJIaMM IJIsT U3yYeHMST IPOrpaMMUPOBAHUSI — BaM HYXXEH CU
MYJISITOP, CO3IaHHBIN C TTOMOIIIBIO SI3BIKOB MPOrpaMMUPOBaHUSI 0011IeTO Ha3HAa
yeHwus, Takux Kak C++ umm Object Pascal. Takue cCUMyISITOPbI UMEIOT OTKPBI
TYIO apXUTEKTYpPy, MO3BOJISIOIIYIO MCIOJb30BaTh MHOXECTBO JOIMOJHEHUI U
O01baMoTeK: OMOIMOTEKM IO TEXHUYECKOMY aHaJIn3y, Hanpumep or FM Labs
(609-261-7357) u Scientific Consultant Services (516-696-3333); 6uGaMoTeKn
001X YMCIOBBIX aJropuTMoB, HanpuMep oT Numerical Recipes (800-872
7423), Numerical Algorithms Group (NAG) (44-1865-511-245) u International
Mathematics and Statistics Library (IMSL), B KOTOpBIX XOpOIIIO OCBEllleHa CTa
TUCTUKA, JIMHEWHas anredpa, CIeKTpaJibHbIN aHanu3, nuddepeHInaIbHble
ypaBHEHUS U ApyTHe MaTeMaTU4YecKue TpuaoXeHus. [IponBUHYTbIE CUMYJISI
TOPHI C UCTIOJIH30BaHMEM OOIIUX SI3IKOB MTPOTPAaMMUPOBAHUS TaKXKe TOCTYI
HBI LIeJIOMY MUPY KOMIIOHEHTOB U TpadUUeCKNX CPENCTB YIIPABICHUS, ITOKPHI
BalOIIMX BCE aCMEKThI OT CJIOXHOTO MOCTPOEHUS IrpacdUKOB U MPEACTaBICHUS
JAHHBIX 1O MPOIBUHYTOTO YIIpaBieHUs 0a3aMu NaHHbIX, U IIPU ITOM COBMEC
UMbl ¢ C++ Builder u Delphi, a Takxke ¢ Visual Basic u Visual C++.

Ecnu e BaM Hy>XHO HEUTO MeHee TPyIOeMKOe, BhIOMpaiTe MOJHbIe UH
TerpUpOBaHHbIC pellIeHUs. YOeaUTeCh, UTO SI3bIK CUMYJISITOpA MO3BOJISIET UC
M0JIb30BaTh MPOLEAYPHI, BbI3biBaeMblie Mo Heobxonumoctu U3 DLL. Octepe
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raiitecb IPOAYKTOB, HalleJICHHbIX B OCHOBHOM Ha TMOCTPOEHUE Tpa(uKOB U ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU IIPOTrPaMMUPOBaHUS, €CJIU Bbl COOMpaeTeCh
pa3pabaThiBaTh, TECTUPOBATH HA MCTOPUYECKUX JAHHBIX M MCIIOJH30BaTh B
TOProBJle MEXaHWYECKHNE TOPTOBbIE CUCTEMBI, 3HAYUTEIbHO OTJIMYAIOIINECS OT
TPaAMIIMOHHBIX WHAIUKATOPOB.

CUMYJIATOPbI, MUCMOJIb3OBAHHbIE B 3TOW KHWIE

MBI MpearnoynTaeM MCIOJIb30BaTh CUMYJISITOPbI, OCHOBAaHHbIC Ha MPAaKTUKE
COBPEMEHHOTO OOBEKTHO-OPUEHTUPOBAHHOTO TIporpaMMupoBaHus. OmHa 13
MMPUYKH TAaKOTO BEIOOPA COCTOUT B TOM, YTO OOBEKTHOE OPUEHTUPOBAHUE YIIPO
IIAET CO3IaHUe HYXKHOTO KOJIMYECTBA MOJEIUPYEMBIX CUETOB, KAKUM ObI OHO
HU OBLIO. DTO B OCOOCHHOCTH TOJIE3HO MPU MOIEIMPOBAHMNU TOPTOBOI CUCTE
MBI, YIIPABJIAIONICH LIeJbIM IMOPTQEesieM TOBAPOB WM aKLUi, KaK 3TO CACIIAHO B
OOJIBIIIMHCTBE TECTOB B NaHHOW KHUTEe. OOBEKTHO-OPMEHTUPOBAHHBIE CUMY
JISITOPBI TAK3KE XOPOILU JIJISI TOCTPOSHUS aAaNTUBHBIX CAMOOIITUMU3UPYIOLIUX
csl CUCTEM, B KOTOPBIX MHOTAA TpeOYyeTCsT NCIIOIb30BaTh BHYTPEHHEE MOIEIN
poBaHue. Kpome Toro, Takue mporpaMMBbl ITO3BOJISIIOT JOCTATOYHO MTPOCTO CO
3IaBaTh METACUCTEMbI (CCTEMBI, IPUHUMAIOIIINE PELICHNS HA OCHOBE rpadu
KOB M3MEHEHUSI KaluTajia Apyrux cucteMm). Harpumep, MetacucteMaMu MOX
HO CUWTaTh MOJEIU pacIpelcieHUs aKTUBOB, MOCKOJIbKY OHM TUHAMUYECKU
MEHSIIOT pacrpeesieHre CPeACTB MEXIY OTAEIbHBIMUA TOPTOBBIMU CUCTEMa
MM WA cyeTaMH. XOpOIINiA 00bEeKTHO-OPUEHTUPOBAHHBIN CUMYJISITOP MOXET
TeHepHUpoOBaTh rpadMKM M3MEHEHMS KanuTaja rnoprdeieid u Ipyryio nHop
MaILuIO JUISl CO3IaHUS U TECTUPOBAHUSI HA UICTOPUYECKUX TaHHBIX CUCTEM pac
MpeAesieHnss aKTUBOB, PabOTaIOIIMX HA OCHOBE MHOXECTBEHHBIX TOPIOBBIX
cucteM. M3 3TUX cooOpakeHMid, a TaKxKe B CHJTY IIPUBBIYKH OONBITMHCTBO T
CTOB B 3TOM KHHUTE MPOBeAcHBI ¢ ncnonb3oBanueM C-Trader tookit. st Toro
YTOOBI MMOYEPITHYTh MOJIE3HbIC 3HAHUS M3 3TOM KHUTH, He TPeOYyIOTCs MO3Ha
Husa B C++ u mporpamMmmupoBaHuu. Jlormka ao000it cCUCTeMBI MM 3JeMEeHTa
CHCTEeMBI OyIeT MoApPOOHO paccMaTpPUBATLCS B TEKCTE.
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OnTrmvmmz3aTOPs. M OIITVMMMBAIISA

[TpekpacHo pa3pabaTbiBaTh TOPrOBbIE CUCTEMBI, HE 3alyMbIBasICh 00 ONTUMU
3aiuu. Ho B peaibHOCTM co3maHue HaleXXHON CUCTEMbI — IMyTh MPOO U OIIU
00K, Ha KOTOPOM KakKue-JI1060 (opMbl ONTUMHU3AIIMU Hen30exkHb. OnTuMu3a
TOp NIPUCYTCTBYET BCeraa — €CJIM He Ha MOBEPXHOCTH, TO B INIyOMHE Mpoliecca.

Onmumu3zamop Kak TaKOBOI — 3TO MTporpaMMa WU ajiTOPUTM, TIbITAIOIIUI
Csl HATU JIydliliee U3 BO3MOXKHBIX PEIIeHUH 3a/1a4l1; ONITUMM3ALMST — MTPOLIECC
rmoucka, rnoadopa storo perieHusi. ONTUMU3ATOP MOXET ObITh OTAEIBLHON MPO
rpaMMOIi, BO3MOXHO, BBIITOJTHEHHOI B BUjie Kitacca C++, oobekTa Delphi mm
dynkumnu ActiveX. MolllHbIe TPOABUHYTHIE ONTUMMU3ATOPBI YaCTO CO3MAIOTCS
B BUJIE KOMIIOHEHTOB, BCTpanBaeMbIX B IIPOrpaMMbl, KOTOpbIE OyaeT pa3paba
THIBaTh MOJIb30BaTeIb. MeHee CIIOXHBIE ONTUMU3ATOPbI, HAIIPUMEDP BCTpeua
eMble B MporpaMMax MOCTPOeHUsI rpapvKOB BBICOKOTO YPOBHSI, — OOBIYHO
MPOCThIE AJITOPUTMBI, 3aHUMAIOIIME HECKOJIBKO CTPOYEK IMTPOrpaMMHOTIO KOJa.
ITockobky n000¢e pelieHue, MpUBosIIee K ONTUMU3ALNY, SIBISIETCS ONTU
MU3aTOPOM, «OINTUMU3ALUS» He 00s13aTebHO CBSI3bIBACTCSI C KOMITbIOTEpA
MU — OINTHMU3ATOPOM MOXET ObITh 1 YEJOBEK, 3aHSTHII pellleHueM 3aaadyu!
Hano ckasaTh, 4TO 4esioBeYeCKUil MO3T — OJHA U3 HAWJYyYIIUX IBPUCTUYUEC
KMX CUCTEM Ha 3emuie!

YTO AEJIAIOT ONTUMU3ATOPDI

ONTUMH3ATOPHI CYIIECTBYIOT TSI TTOMCKA JIYUYIIIETO 803MONCHO20 PeUeHUsl 3a
dauu. Yro o sTuM noHumaetcs? Ilpexae yeM OTBETUTh Ha 3TOT BOIIPOC, 1A
BaiiTe cHayaJia IIPOSICHUM, 4TO 3Ke ABJISIETCS peuieHuem. B Toprosie Ha OUpxKe
MOJ, pellieHeM MOHUMAEeTCs HeKUit Habop MpaBuWjl TOPTOBIU U, BO3MOXKHO,
CHUCTEMHBIX MapaMeTPOB.

¥ Bcex TOProBBIX CUCTEM €CTh He MeHee JABYX MpaBui (IIpaBUJIO BXOAa U
MPaBWJIO BHIXOMAA), M 'y OOJBIIMHCTBA UMEETCS OJWH WIA HECKOJIBKO ITapaMeT
poB. [Ipasuna comepxar JJOTUKY CUCTEMbI M OOBIYHO UMEIOT BU KOMAaH]I TUIIA
«ECJIN-TO» Ha SI3bIKE, Ha KOTOPOM HaIllicaHa Toprosas cucrema. [lapamempuot
OIPENEISTIOT MOBEIEHME OMMMCAHHOM B ITpaBUJIaX JIOTUKMW; OHU MOTYT BKJTIOUATh
JUIMHBI CKOJIB3SIIIMX CPEIHUX, BAXKHOCTH CBSI3Ei B HEMPOHHOM CETH, MOPOru
CpaBHEHUI, YPOBHU 3al[UTHBIX OCTAHOBOK U LIeJIM (PUKCALUY IPUOBUTH U T.1I.
IIpocTast cuctema nepeceyeHus CKOJB3SILIEH CpeaHeil, UCIOab30BaHHasl KaK
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IpUMep B MpeablAylIeii IJlaBe, UMEEeT ABa MpaBuia; OIHO — JJis IpUKa3a Ha
MOKYTIKY, Apyroe — IJis MpUKas3a Ha Mpoaaxy. ¥ Hee TakxKe ObLI OOUH Iapa
METp — JUIMHA CKOJIb3s1Iero cpeaHero. IlpaBuwia u mapaMeTpbl MOJHOCTBIO
OIpENENISIIOT CUCTEMY U ee ToBeaeHue. s moydyeHus jgydiero addexra ot
TOProBOI CHCTEMbI MOXET ITOTPEOOBATHCSI UBMEHEHUE TTapaMeTPOB U (hOpMy
JIMPOBOK MPaBHUII.

Het comMHeHus, 4TO OHU COYETaHUSI MMPABUJI M TTapaMeTPOB, KOTOPBIE Ol
PEAENSIIOT CUCTEMBI, padOTaIOT XOPOLLO, a APYrue — IUIOXO; T.€. PelleHus Obl
BalOT pa3HOIo KayecTBa. XOpolllee KaueCTBO MOJEIN WIM pellieHusI, U3MEpeH
HOE OTHOCHUTEJIbHO HEKOETo CTaHaapTa, HasblBaeTCsl npueodHocmbio. TIpoTu
BOITOJIOXKHOCTh IIPUTOAHOCTH, T.€. TTIOKa3aTeslb HealeKBaTHOCTU PEIeHUs, Ha
3bIBACTCSI paACX00oM.

Ha nmpakTuke npurogHocTs onpenesieTcss GyHKUueu npueoonocmu — 06710
KOM IPOrpaMMbl, KOTOPbI pacCUMTHIBAET MOKAa3aTe/ib OTHOCUTEIbHOMU «IpH
BJIEKATeIbHOCTU» pelleHust. PYHKIMS MOXET ObITh 3alIpOrpaMMUpOBaHa s
orpeesieHus] MPUTOAHOCTM MMEHHO TakK, KakK MoXeJiaeT Tpelaep: Harpumep,
MPUTOAHOCTh MOXHO OINpPENe/sATh KaK OOIyl0 MPUObLIb 32 BHIYETOM MaKCH
MaJIbHOTO majneHusl Kanutana. MyHKUUS pacxodoe ycTpoeHa aHaJIOTUYHO, HO
4yeM BBIIIIE €€ 3HaUeHUE, TeM XyXke padboTtaeT cucrema. Cymma KBaJpaToB OLIU
00K, YacTO BbIUMC/IsIeMasi IPU UCITOJIb30BaHUU CUCTEM C HEMPOHHBIMU CETSIMU
WM JIMHEHHOM perpeccueil, MOXeT CIYXXUTh MPUMEpPOM (HYHKIIMN PACXOIOB.

Tenepb MOXHO OINpPEaeTUTh HauIydlllee BO3MOXHOE pellleHEe 3a0a4uK: 3TO
pelleHre, uMerollee MaKCMMaJIbHYIO TTIPUTOAHOCTh UM MUHUMAJIbHBINA pac
xoA. ONTUMU3ATOPHI MBITAIOTCS HAWTH JIy4lliee pelieHrue mpooeMbl C TTOMO
b0 MMOMCKa MaKCUMyMa (PYHKUMU TPUTOAHOCTU WIM MUHUMYMa QYHKIUU
pacxona.

Jly4iiee BO3MOXKHOE pelllieHHe 3aJadyd MOXKET ObITh HaiieHO pa3HooOpa3
HBIMM crioco0aMu. B HEKOTOPBIX CiTydasix 3agaya MOXeET ObITh pellieHa MPOCThIM
METOIOM ITPO0 1 OIIMOOK, 0COOCHHO €C/IU MOMCK PellIeHUS He MOJIHOCTBIO aBTO
MaTU3UPOBaH, a MPOBOJUTCH «BPY4YHYlO». B Ipyrux ciaydasix MOryT morpedo
BaThCsI CJIOXKHBIE MPOLIEAYyPhl U airopuT™Mbl. Hampyumep, cumMyisiius mpoiiecca
9BOJIIOLIMY (B TEHETUYECKOM OINTUMU3ATOPE) — OYEHb MOIIHBIA METOM MOMCKa
KAueCTBEHHBIX PELIEHUI I CIOXHBIX 3aMad. B HEKOTOpBIX Ciiyyasix Jydliee
pellleHne — aHaIMTUYecKasl (BbIUMCIMTEIbHAS) Mpolieaypa, HallpuMep METO.
COMPSDKEHHBIX TPAAUEHTOB. AHAIUTUYECKAsT ONTUMM3aIs — 3DHEKTUBHBIN
MOAXOM, IS 3a1a4 ¢ TIaakKuMu (IuddepeHIupyeMbIMU) (GYHKIMSIMU TPUTO.
HOCTU, HAalIpUMeEp 3a7a4, BCTpEYaIoIIMXCsl TPU 00y4YeHUU HEHPOHHBIX CeTel 1IN
pa3paboTKe MHOXECTBEHHBIX MOJENel JTUHEHHON perpeccumu.

KAK UCMNOJIb3YIOTCA ONTUMUIATOPDI

Ol'lTI/IMl/l3aTOpbl — 3aM€4yaTCJIbHbIC MHCTPYMEHTDLI, IPUMEHHNMbIC MHOXKECTBOM
cnoco6oB. OHM TTOMOTaloT ONpeAeIUTh (POpMy CaMOJIETOB, CKOHCTPYHMPOBATh
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aBTOMOOMJIY 1 Iake BhIOpaTh MapLIPYT TOCTaBKMU MOYTHL. Tpeiiepbl B HEKOTO
PBIX CIydasiX UCTIOJb3YIOT ONITUMM3ATOPbI VTS OTIpeae/IeHUs] KOMOMHALIMIA TIpa
BWI, BeOYIIMUX K BBITOTHON TOprosie. Bo BTopom pasmerne Mbl TTOKaXeM, Kak
TeHETUYECKHUI ONTUMMU3aTOP MOXET CO31aBaTh BHITOAHBIC MOIEIN ISl TIPABUII
Bxoja. Yaile Bcero Tpeiiaepbl 00palamTcs K ONTUMU3aTOpaM JIJIsl TOMCKa Hau
0oJiee TOOXOISAIINX TapaMETPOB CUCTEMBbI; TTIPAKTUYECKU JIIOObIE ONITUMU3ATO
PBbI, 332 UCKJTFOUEHUEM Pa3Be UYTO aHAJTUTUIECKUX, MOTYT IIPUBJIEKATHCS ISl 3TOI
e, PasnuaHbie BUIBI ONTUMHU3AaTOPOB, BKITIOYAST MOIIIHbIE TEHETUUECKUE all
TOPUTMBI, TOJIC3HBI JJIT OOYYEHUSI CUCTEM C HEMPOHHBIMU CETIMU UM HEveT
KOt Torukoit. J{oJKHBIM 06pa3oM Iog00paHHbIe CTpaTerny ONTUMU3ALU TT0
3BOJISIIOT pellaTh MPOOJIeMBbl pacripeneieHusl akTuBoB. MHorma Kaxercs, 4To
€IVHCTBEHHBIM TIpee MIPUMEHEHMST ONTUMU3ATOPOB — (paHTa3us TTOJIb30Ba
TeJIsl, HO B 3TOM KPOETCS ONTACHOCTh: MOIITHOCTD U MPUBJIEKATEIIBHOCTh MHCTPY
MEHTa YacTO MPUBOISIT K 3JIOYIOTPeOICHUIO oNTuMu3anueii. Jdamee paccMoT
PUM MpPaBUIbLHOE U OIIMOOYHOE TPUMEHEHHUE ONITUMMU3aTOPOB.

BUAbl ONTUMU3ATOPOB

CylecTByeT MHOTO BUIOB ONITUMM3aTOPOB, KaXAblii CO CBOMMU ITPEUMYIIIE
CTBaMU M HEIOCTAaTKaMM, CUJIbHBIMU M CJIa0bIMU CTOpOHAMKU. ONTUMU3aTOPbI
MOXHO KJ1acCU(PHUIIMPOBATH IT0 TAKUM KPUTEPUSIM, KaK aBTOMaTUIECKUIN W
PYYHOI1, IPOCTO WM CJIOXXHBIN, CeLIMaAbHbIN M1 001IIEr0 HAa3HAUYEeHUS, aHa
JIMTUYECKUI MM cToXacTUdeckuii. Bce onTMu3aTophl, BHE 3aBUCUMOCTH OT
BUaa, 3(h(PeKTUBHOCTU M HAAEXKHOCTH, BEIYT MOMCK JIYUIIIETO M3 MHOTHX I10
TeHUMAIbHBIX pellieHuid (popMaTbHO ITOCTAaBJICHHON 3adaqM.

CKpbITble ONTUMMU3ATOPbI

BriBaet, 4TO HeNMb3s KIMKHYTh MBIIIKOM Ha KHOTIKY ¢ HAAMUChIO «ONTUMU3U
poBaTh». HeT KOMaHIBI, KOTOPYIO MOXHO OBUIO ObI OTHATh ITporpaMMe — Jaa
HET HM caMoil TTporpaMMBbl, HU KOMITbIOTEpa BOOOIIEe. 3HAYUT JIX 3TO, YTO OIT
TUMU3aUMKU He poucxoaut? Hert. Jlaxke mpy OTCYTCTBUU BUIUMOTO ONTUMU
3aTOpa M MPU3HAKOB ONTUMU3ALIMHU TTPOLIECC UAET CaM To cebe — 3TO Ha3biBa
eTCsl cKpbimoil onmumusayuei. Bee MporcxoauT TakuM oOpa3oM: Tpeimep uc
MBITBIBAET HAOOP TMpaBUJI, OCHOBAHHBII HAa HEKOTOPBIX MICSIX, KACAIOLIUXCSI
pbIHKA. Pe3ynbTaThl CMCTEMBI HEYyIOBJIETBOPUTEIIBHBI, U Tpelifep Tepepada
TBIBAET UIIEW, MEHSET ITpaBUJIa M CHOBA TECTUPYET CUCTEMY, TTOTydast TyJIInit
pesyabTtaT. [10OBTOpUB CBOU AEHCTBHSI HECKOJIBKO pa3, OH IOJy4aeT CUCTEMY,
KOTOPOI MOXHO JOBEPUTH PealIbHYI0 TOPTOBII0. MOXHO JIU CUUTATH BTY CUC
TeMy ONTUMU3UpoBaHHOI? [ToCKOIBKY HUKaKue TTpaBUiia WIK MapaMeTphbl He
MMOABEPTaINCh MOAN(PUKALINY C TTOMOIILIO KOMITBIOTEPHBIX ITPOrPaMM, KaXKeT
¢S, 9TO Tpelaep ¢ ycrexoM pa3paboTaa HEONTUMU3NPOBaHHYIO cucteMy. Ho



50 YACTb | PABOYME VHCTPYMEHTHI

MPU 3TOM UCIIBITHIBAJIOCH 0OJiee OMHOTO BapuaHTa MmapaMeTpoB, YTO MPUBEJIO K
BBIOOPY ONTUMAIBHOTO PElIeHUs — CJIeloBaTeIbHO, CUCTeMa BCe-TakKy ObLia
ontumusupoBaHa! Jliobas ¢dopma penieHus 3agadyu, e paccMaTpUBaIOTCS
MHOXECTBEHHbIE BAPUAHTHI, U3 KOTOPBIX BBIOMPAETCST OUH, J1e-(HaKTO MOXET
CUMTAThCSl oNTUMU3aueil. Mo3r Tpeinepa, MCIOIB3YIONINI MBICICHHBIC aj

TOPUTMBI PELICHUS 3a/1a4, HAIIPUMED 3BPUCTUYECKUE aJITOPUTMBI TTPOO U OLIU

00K, SIBJISIETCSI MOIITHEMIIIUM ONTUMU3ATOPOM. DTO O3HAYAET, UTO ONTUMM3A

LYsI IPUCYTCTBYET BCErIa M BCerma paboTaeT; IPYroro BhIXOAA MPOCTO HE Cy

mecTByer!

OnTMM3aTopsbl C JIOGO0BLIM NOAXOA0M

Onmumuzamop c 10008biM N00X000M OTIPENENSIET ONTUMATLHOE pellleHue Iy
TeM CHCTeMaTHYeCKOro mepedopa BceX MOTEHIMATbHBIX BAPUAHTOB, T.€. COYE
TaHWI TIpaBWI, TTapaMeTPOB WJIX TOTO U Apyroro BMecte. [1ockombKy Tpedyercst
MPOBEPUTH BCE BapUAHThI, ONTUMM3AIIUS MOXET ObITh UPE3BbIYAHO MeJIeH
HOI, 1, TeM MeIJICHHEE OHA UJET, YeM O0JIbllie KOMOMHALIUH TTOAJIEXKUT PACCMOT
penuro. Takum 00pa3oM, ONTUMU3ALIMS C J0OOBBIM MOIXOA0M MOIBEPKEeHA eit
CTBUIO MTPaBWJI «KOMOMHATOPHOTO B3pbiBa». HackonbKo ke MenjieHHa ONTUMUA
3a1usl ¢ JOOOBBIM moaxomoM? PaccMoTpum ciaydait, KOrga y Hac €CTb YeThIpe
nmapaMmeTpa U KaxIblii U3 HUX MOXET MpUHUMAaTh ofHO u3 50 3HaueHuit. JIobo
Bas ONTUMU3ALIUS MOTpedyeT nepedpath B TecTax 50' (0K0JI0 6 MUTMOHOB) CO
YeTaHWH TapaMeTpoB ISl TOMCKA OJHOTO WIEalbHOTO; eciii (Kak, HarmpuMmep,
xapakTtepHo st TradeStation) Kaxnplii TecT 3aitmeT 1,62 ¢, To Bech Ipoliecc
3aliMeT 0K0JI0 4 MecsleB. DTOT MOAXOA HEe OYeHb MPAaKTUUYEH, OCOOCHHO TpHU
OOJIBIIIOM KOJTMYECTBE MapaMeTPOB 1 UX 3HAUEHUH, a TAKXKE B TOM ClIydae, eciii,
KpoMe ONTMMM3ALIMU, y BaC €CTb M JPYyTrvMe MHTEPECHl B 3TOM XU3HU. TeMm He
MEHee ONTUMU3ALIUS C JIOOOBBIM MOAXOJOM ToJie3Ha U 3(heKTUBHA; MpU Tpa
BWIbHOM UCTIOIb30BAaHU U OHA BCETIa HAXOAUT CaMbIi JIyUIlIMii BAPUAHT, TaK 4YTO
JI0O60BOI MOJAXO MPEATIOYTUTENICH TS 3a/1a4, TIe KOJTMYeCTBO KOMOMHALIMI MOX
HO TiepeGparh 32 HECKOJIbKO MUHYT, a He 32 MECSILIBI U TOIbI.

7151 oITUMU3AIAM C JIOOOBBIM MOAXOI0M He TpeOyeTCsl JUIMHHBIX TPOTPaMM,
OOBIYHO MCTIOJIB3YIOTCS TPOCThIC IUKIIBL. [lapaMeTphl U3BMEHSIIOTCS OT Havallb
HOTO JI0 KOHEYHOTO 3HAUYEHUSI C OMPENeIEHHBIM 111aroM MPU MOMOIIIY OTepaTo
paForloop (C, C++, Beiicuk, Pascal/Delphi) unu Doloop (FORTRAN). Ontu
MM3aTOpP C JJOOOBBIM MOJIXOAOM /ISl IBYX MapaMeTpOB, HAMIMCAHHBIN Ha COBpE
MEHHOM auajiekTe beiicuka, MOXeT BBIIISIAETh MPUMEPHO TaK:

BestFitness = -1.0E30
For Parml = ParmlStart To ParmlStop By Parmllncr
For Parm2 = Parm2Start To Parm2Stop2 By Parm2Incr
RunSystem (Parml, Parm2, GlobalData)
CurrentFitness = CalcFitness (GlobalData)
WriteProgressLine (GlobalData)
If CurrentFitness > BestFitness Then
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CurrentFitness = BestFitness
BestParml = Parml
BestParm2 = Parm2

End If
Next Parm2
Next Parml

ITocKObKY ONTUMU3ATOPHI C JIOOOBBIM IOAXOAO0M KOHIIENTYaJIbHO MPOCTHI 1
JIETKM B IIPOrpaMMUMpPOBAaHUM, MX YaCTO BCTpauWBalOT B 0ojiee MPOABUHYTHIC
MporpaMMHBI€ MaKeThl ISl TPEIepoB.

Kak mpumep npakTruiecKoil ONTUMU3AIMU C JTOOOBBIM MTOAXOAOM PACCMOT
PUM CUCTEMY, OCHOBAaHHYIO Ha IepeCEYCHMH ABYX CKOIB3SIINX CPEIHUX, pea
Jr30BaHHYIO Tipu noMmoiu TradeStation. Cuctema onTUMU3UPOBAIACH TI0 TIO
KazaTeaio oOleid mpuOblIM (3TO €IMHCTBEHHBIM MOKa3aTelb, KOTOPBI
TradeStation MOXeT ONTUMU3UPOBAThL 0€3 JOMOJHUTEIBbHBIX MoayJieit). Huxke
MPUBEACH KOJI JUISl TOPTOBOIM CHCTEMBbI Ha JIBYX CKOJIB3SIIUX CPEIHUX:

{ Cucrema mnepecedeHuss IOBYX CKONB3SIMX CpenHuMx B Easy Language }
Inputs: LenA(4), LenB(1l0);
If (Average(Close, LenA) > Average(Close, LenB)) And
(Average (Close, LenA) [1] <= Average(Close, LenB) [1l] ) Then
Buy ("A") 1 Contract at Market;
If (Average(Close, LenA) <= Average (Close, LenB)) And
(Average (Close, LenA)[1l] > Average (Close, LenB)[1]) Then
Sell ("B") 1 Contract at Market;

CucreMa OblIa ONTUMM3MPOBAaHA M3MEHEHUEM IIEpUOa MEPBOM CKOJIb3SIIEH
cpenneit (LenA) ot 2 1o 10 ¢ marom B 2. [lepuron BTOpoii CKOJIb3SIIIEH cpeaHeit
(LenB) ontumusuposajcs oT 2 1o 50 ¢ tem xe marom. Illar ObL1 npuHST 00
saee 1, yToObI UcTbITEIBAIOCH MeHee 200 coueTaHuit mapameTpoB (TradeStation
MOXET XpaHUTh JaHHbIe He OoJiee yeM o 200 onTUMU3aIMOHHBIX TecTax). Ilo
CKOJIBKY OBbLIW MCCJIEIOBaHbI HE BCE BO3MOXHEBIE COUETaHUS IMapaMeTpoB, OI
TUMM3aLMsSI He ObLla MPOBeleHa MAealbHO; JIydlliee 3HAUeHWEe MOIJIO OKa3aTh
Csl MPOMYIICHHBIM MPU Moucke. TakuM oOpa3oM, ONTUMU3AIIUs IIPOXOAMIa B
125 TecToB, 4TO 3aHSI0 3 MUH. 24 ¢ BpeMeHU JJisi 00pabOTKM JaHHBIX 3a 5 JeT
MCTOPUYECKUX JAHHBIX Ha KOHEII THST Ha KOMITBIoTepe ¢ mporeccopoMm Intel 486
yactoToit 66 MI'l. [TonydyeHHBIE pe3yIbTaThl ObUIM 3arpyKeHbI B Tadauiry Excel
U COPTUPOBAJIUCh MO 0o0IIel npuobin. B Tabn. 3-1 npuBeaeHbl pa3inyHbIe
nokaszatenan 3¢p(GEKTUBHOCTU I 25 JTydIINX BApUAHTOB.

B tabnuue: LENA o3HayaeT Mepuod KOPOTKO CKOJB3SIIEH cpeaHeid,
LENB — nepuoa IMUHHON cKonb3sueit cpeaeit, YUCT. — 4ucTyio NpuObLIb,
. TIPUB, — aucTtyio npuObLIbL A1 JIMHHBIX To3uuuii, K. [IPUb. —yuctyio npu
OBUTH I KOPOTKUX no3unuii, @.ITPUB. — dakTop npnodsum, JOX — ob111yIo
(He rogoByI0) HOXOAHOCTH cueTa, MaxcllK — MakcumanbHOE MafgeHUe Kamu
tana, CAEJ/I — ob1iee KOJIMYECTBO COBEPIIEHHBIX cieNioK, [IPUE % — mpoLeHT
MPUOBUIBHBIX CHCJIOK.

ITockoabky onTUMU3aLMs — MpobJieMa MOMCKa M HaXOXAEHUS PeIIeHUI,
TO MOPOIl HalilecHHbIC PEIICHUSI OKAa3bIBAIOTCSI HEOXMIAHHBIMU, KaK CIy4u
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Tabauuya 3—1. Jlyumiue 25 pewenuii npu onmumu3ayuu ¢ 100086iM NOOX000M C
ucnoav3oganuem  TradeStation

|

LENA |LENB YWACT. | ANPHE | KMPHE | ©NPWE | [OX MakelK | CAEN | NPHE%
10 6] 145125 123325 21800 2.11]  588.81 -24325 153 87
10, 4| 140225 120075 20150 208 684820 -21700 155 70|

[] 4| 130575] 118175 14400 187! 827.78 -20800 281 [E]
8 8] 123825 112350 11475 1.687 547.90 -22800 211 84
[] 4| “117875] 108725 9150 1.75]  474.82 -24825 187 88
10 8 94125 98475 -4350 1.55 267.40 -35200 181 B0
10 2 80675 85875 £200 1.58] 34524 -25975 187 70
] 2 57825 76800 -21975 1.31]  140.88 41050 211 84
[] 2 54075 77850 ~2317 125] 2026 -23000 244 [F]
10 22 49025 78000 -20075 1.81 188.57 -28475 53 47
4 2 28575 84100 ~37525 1.08] 5488 48425 344 [1]
10 24 22775 81050 39175 1.24 80.90 -37400 57 +
[:] 22 22875 82225 -39550 1.21 50.58 44825 85 40/
10 a8 17075 54975/ -37900] 120 35.39 -AB250 42 as
10 20 13875 57875 -43000| 1.12 897 -37800 73 42|
8 ET] 13475 51975 -38500) 1.18 2713 -49875 50 40
10 14 12225 55875 43850 1.08 25.47 -48000 123 45
10 38 8075 50475 -42400 1.00 14.03 -54075 48 3
10 40 8625 48750 43125 1.07 11.08 -S9875 40 33
10 18/ 8025 53900 47875 1.08 15.83 -38550 [ 41]
8 24 5425 53250 47825 1.05 9.60 -58525 87 38
2 2 0 1] 0] 100.00 0.00 0 0 0
4 4 0 0 0] 100.00 0.00 0 0 0
8 ] 1] 0 0/ 100.00 0.00 [] 0 []
8 [] 0 1] 0 100.00 0.00 0 0 0

JIOCh U B AaHHOM InpuMepe. IlpuBbluHas Tpeiaepckass MyapOCTh IJIaCUT:
«Tpenn— TBoIi apyr». I[Ipu 3TOM ecinu BTOpast CKOJb3s1Iasi CPEeIHsIs MUMEET
Meproj MEeHbIIIe MIEPBOro, TO HauboJjiee BHITOAHbIE CACAKY B Tabs. 1-3 coBep

HICHBbI ITPOTUB TpEHAA. Ot BBII'OJHBIE KOHTPTPEHAOBLIC CACIKM MOTJIN OBITh
He 0OHapYKEHBI, €CJIU ObI 17151 TOMCKA He UCITOIh30Balach ONTUMU3ALIMOHHAS
rnpoueaypa.

OnTnMunsaums nog, ynpasJjsieHueMmM noJsib3oBartens

Onmumu3zayus noo ynpagaeHuem noav308amensi BeNeTCs TPU COTPYIHUYECTBE
yesioBeKa 1 mporpamMmbl. Kak v mpy onTUMKU3alMK ¢ TOOOBBIM MOIXOAO0M, PO
UCXOJUT UCITbITAHUE PA3IMYHbIX BAPUAHTOB B MOUCKAX ONTUMAILHOIO pellie
HUSI, HO €CJIU B TIEPBOM CJIy4yae BeIETCs BCEOObEMITIOIIMI MOUCK BO BCEM MHO
JK€CTBE BapMaHTOB, ONTUMM3ALIMs MOJ yIIpaBJ€HUEM MOJb30BaTe)Isl BEACTCS,
KaK BbIOOpOYHAsT 0XOTa, TOJBKO B HEKOTOPBIX yUYacTKaxX MPOCTPAHCTBA pellie
HMIA. 3aMbICe]l B TOM, UYTO IIpY BMEILIATEILCTBE YEJI0BEKa MPOLECC ONTUMMU3a
MU CIIOCOOEH OBICTPO OOHAPYKUTh ONTUMAaIbHbIE 3HAYEHUSI, HE OTBJICKAsICh
Ha o0cJIeIoBaHUE KaXKJA0TO TYyIMKa.
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[Tpu onTMMM3aLIUM IO, YIIPABIICHUEM ITOJIb30BaTeIsI IIPUMEHSIIOTCS Te XKe
caMble MHCTPYMEHTHI, YTO Y IIPY ONITUMU3ALVHN C JIOOOBEIM IToaxonoM. Bmecto
€IMHCTBEHHOI ONITUMM3ALMHU IT0 BCEM BO3MOXHBIM HabopaM napamMeTpoOB IIpO
BOJUTCS HECKOJIBLKO YaCTMYHBIX ONTUMU3ALMMA, KaXaast U3 KOTOPBIX COCTOUT
BCET0 M3 HECKOJIbKMX TeCcTOB. HampuMep, B KaX10i ONTUMU3ALUM OyIEeT U3
MEHSITBLCS TOJIBKO OOWH IapaMeTp, WIN XKe BCe apaMeTphl OyayT IMPOTECTUPO
BaHBI ¢ OOJIBIIIMM 1IarOM, CO3/aBasi IpyOyIo «CETKY pe3yabTaToB». [locie Kax
IIOM YaCTUYHOM ONTUMU3ALMU pe3ylbTaThl aHAJTU3UPYIOTCS, W 3aTeM IIPOBO
IUTCS Cemyloliasi yacCTUYHasl onTuMu3anus. TakuMm ob6pa3oM, IIpoliecc Ipu
BOAMT K OOHAPYXKEHUIO KeJIaeMOro peleHUsl.

JocTuub ycriexa B ONTUMMU3ALMHI O/ YIIPABJIEHUEM IM0JIb30BaTelIsI MOXHO
TOJIBKO TP HAJIMYNKM CEPhE3HBIX 3HAHWI U OIbITA B IMPOBEICHUM ITOAOOHBIX
uccienoBanuii. Ilpy cOOTBETCTBYIOIIEM HaBBIKE W OIBITE ONTUMU3ALIMS IO,
yIIpaBJICHUEM I10JIb30BaTENIsI MOXKET OBITh Ype3BbIYaiiHO 3((GEKTUBHOI U TO
pa3no Oosee OBICTPOIA, YeM ONTUMMU3ALMS C JJOOOBBIM IoaxonoM. CKOpoCTh 1
3 GEKTUBHOCTh — pe3Y/IbTAaT COYETAHUSI PACYETOB C PAa3yMOM: 30HBI, IJI¢ BbI
COKa BEPOSITHOCTD ycriexa, MOXHO MCCJenoBaTh TIIATEIbHO, a 30HbI 0e3 Mo
TeHLMAJIbHBIX PEe3yJbTaTOB MOXHO OTCESTh, CIKOHOMUB BPEMSI.

Ontumusaiys 1o yrpaBjieHUeM MoJb30BaTelsl Hanbojiee yMecTHa, eCliu
JIPYTUMUA METOHAMM YK€ YCTaHOBJICHBI IPUOJM3UTENIbHBIC 3HAUYEHUSI, €CIIN
npobJjieMa 3HaKoMa UJIU XOPOIIIO TIOHSATHA WM €ClIi TpeOyeTCs ONTUMU3UPO
BaTh HEOOJIBIIIOE KOJIMYECTBO mapaMeTpoB. ONTUMU3aLMs IO, YIIpaBIeHUEM
I0JIb30BaTeJIsl — 3aMedyaTeIbHbII CITOCO0 «OTHUIM(OBATL» UMEIOIIeecs pelle
HUE, a TaKXKe MOJIE3HBII croco0 oIpeae/ieHusT YyBCTBUTEIbHOCTA UMEIOLIMX
¢ MozeJiell K MU3MEHEHUSIM IIpaBUJI U ITapaMeTpPOB.

FeHeTUyeckme ONTUMU3ATOPbI

IIpencraBbTe cebe HeYTO, CIOCOOHOE PEIINUTh BCe MPOOJEeMBI, CBSI3aHHBIEC C
CO3/IaHKEM YeJIOBeKa — HEUTO, TPEACTaBIsIIoniee co00i BEPIINHY BCEX METO
JIOB ONITUMM3ALIMU U pelleHus 3amad. Yto 3T1o Takoe? M3BeCTHHINM mpoliecc
9BONMIOLINU. [eHemuuecKkue onmumu3amopsl TIBITAIOTCS UCIIOJIb30BaTh 4YacThb
3TOI HEBEPOSITHOI CITOCOOHOCTU K PELICHUIO 3aAay4 IIpU MMOMOILY Tpyooil cu
MYJISILMM 3BOJIIOLIMOHHOTO npotiecca. [To mapameTpam ob1ieit apeKTuBHOC
T U pa3Maxa pelliaeMbIX IIpOrpaMM HUKaKO MHOTOLIEIEBOM ONITUMU3aTOP He
MPEBOCXOAUT XOPOIIO HAMCAHHBIN I'eHETUYECKUI OIITUMU3ATOP.
I'eHeTUYeCKME ONTUMU3ATOPHI SIBISIOTCS CMOXACMUYECKUMU 8 TOM CMBIC
Jie, 9TO OHU UCTIOB3YIOT B paboTe ciydaifHble ynciaa. MoXeT moKa3aTbCs He
BEPOSITHEIM, 4TO OpocaHKe KyOMKOB ITOMOTAeT pelllaTh 3agayr, HO IIpH mpa
BUJILHOM moaxoje 3To Tak! Kpome ciy4ailHOCTY TeHeTUYeCK1e OITUMM3aTO
PBI KCITOJIB3YIOT OTOOP M KoMOMHUpoBaHue. [IpoagymMaHHast MHTETpalys CIIy
yasi, oTbopa 1 KOMOMHALIMKU — IPUYMHA YCIIEIIHON pabOThl reHeTUYECKUX
onTumu3atopoB. IloHOe 00CyxXAeHME T€HETUUYECKUX aJITOPUTMOB, CIIyXa
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IUX OCHOBOW IS TEHETUYECKUX ONTUMU3ATOPOB, MPUBEIEHO BO BTOPOM
pasjiejie KHUTH.

I'eHeTnueckue ONTUMU3ATOPHI MOTYT UMETh MHOXKECTBO IIEHHBIX XapakK
TEPUCTUK, HATIPUMEP CKOPOCTh (OCOOEHHO MPU HAIMYUU pUCKA «KOMOMHATOP
HOTO B3phbIBa»). ['€eHEeTUUECKUIT ONTUMU3ATOP pabOTaeT Ha HECKOJIBKO MOPSI
KOB ObICTpee, YeM OTITUMU3ATOP C JIOOOBBIM MOJIXOAOM, OCOOEHHO MPU HaIu
YUKW MHOXECTBA TMPaBUJI UM 3HAYCHUI MTapaMeTpoB. DTO MPOUCXOIUT TOTO
My, 4TO, KaK W TIpU ONTUMU3ALMHU TIOJ yIIPaBJIEHUEM MOJIb30BaTENs, UIET DO
KyCUPOBKA Ha BaXKHBIX YYaCTKax MPOCTPAHCTBA PEIIEHUIA, a TYTUKKU MPOITyC
KalTcsi. B MpOTUBOMOJIOXKHOCTh ONTUMM3AIIMU MO YITPaBIEHUEM MOJIb30Ba
TeJIsl CEJIEKTUBHBINM MOUCK JOCTUTAeTCsl 0e3 BMellaTeIbCTBa YyesioBeKa.

I'eHeTnyeckre ONMTUMU3ATOPHI MOTYT OBICTPO pellaTh CIOXKHBIE 3aMayu
1 0oJiee YCTOMYMBEI, YeM JAPYyTrve MOoAXoAbl, K 3 deKTaM JIOKATbHBIX MaKCH
MYMOB Wi (MUHUMYMOB) Ha MTOBEPXHOCTU 3HAYEHU U (PYHKIIMW TTPUTOTHOC
™ (WK 3aTpar). BeluvciauTebHble METOABI TUIOXU TEM, YTO BCEraa BEAyT K
Onvxaiinei BeplIrHe WU BIIaAWHEe, He o0pallasi BHUMaHUs Ha 0oJiee BBICO
KWe BEePIIMHBI WA BIAJAUHBI, KOTOPbIE MOTYT CYIIIECTBOBATh B JAPYTUX MEC
tax. [Ipu 3TOM XOpOoUIMiA TEHETUYECKUIA ONTUMM3ATOP YaCTO HAXOAUT JIy4
1ee miodajibHOE pellleHre — BEeJIMKOJEIHbINA pe3yabTaT MpU CI0XHOU dop
M€ TTOBEPXHOCTH.

Eiue oqHa xapakTepucTUKa reHeTUYECKON ONTUMU3ALUU — TO, YTO OHA
XOPOIIIO padoTaeT Ha MOBEPXHOCTSIX C pa3pbiBaMU, TJIOCKUMU y4acTKaMu U
JPYTUMU CJIOXKHBIMU HEYMOPSIIOYEHHBIMU (popMamMu. ['eHeTuYeckuit MeTox
JICJIUT 3TO MPEUMYIIECTBO C APYTMMU HEAHAIUTUYECKUMU METOIaMU — JI00O
BBIM IMOJIXO/IOM, YIIpaBJIeHUEM Toyib30oBatesaeM u np. [1pu nmomoiiu reHeTu4eC
KOT'0 ONTUMU3aTOpa MOXXKHO HAalTU pelIeHUs], MAaKCUMU3UPYIOLINE TaKKEe 0
Ka3aTeJu, KaK YrucTas IpUObLIb, IOXOIHOCTh, oTHOIIeHue [1lapma u mogoOHkbIe,
JUISI KOTOPBIX MOBEPXHOCTh (DYHKIIMU TTPUTOJHOCTU UMEET CI0XKHYIO0 (hopMYy, C
TPYIOM TMOJIAIOIIYIOCSI aHAIU3Y. DTO HE O3HayaeT, YTO TaKoul ONMTUMU3ATOP
He TIPUMEHSIETCS JUTS 3374 C MPOCTHIMU MOBEPXHOCTSIMU — YCTYIask B CKOPO
CTHU BBIYUCIIUTETbHBIM METO/IaM, TEHETUYECKU I ONITUMU3ATOP 3aLUIIECH OT BTN
STHUSI JIOBYIIIEK «JIOKIbHBIX OKCTPEMYMOB».

B o0uieM, reHeTHUeCKME ONMTUMU3ATOPHI — MPEANIOUTUTEbHBIE METOIU
KU JIJISI CUCTEM C MHOXECTBOM TpaBWJI WIX MapaMeTpPOB; OHU OCOOEHHO I10
JIE3HBI, €CJIM HEOOXOAMMO HAWTU TI00aIbHOE pellieHre Ui paboTaTh C BECh
Ma CJIOXHBIMU (TIPEPBIBUCTBIMU U HenudbepeHUUPYeMbIMU) DYHKIIUSIMU
MPUTOAHOCTU UM pacXxoaoB. XOTs CIEUUATU3UPOBAHHBIE ONTUMMU3ATOPbI
MOTYT OOTOHSITh T€HETUYECKME Ha M30paHHBIX 3amayax, JJIsi MHOTOLEJEeBOH
ONTUMU3ALMU TEHETUYECKUN METOJ — OIUH M3 CAMbIX MOUIHBIX JOCTYITHBIX
WHCTPYMEHTOB.

Ha 4To moxoxX reHeTU4eCKUi ONITUMU3aTOp B padoTe? MEI nepeBeid Ha
C++ Ko 17151 CUCTEMBI C TIEPECEUEHUEM CKOTB3SIIIUX CPETHUX, YITIOMUHABIIEH
cs1 paHee, 4ToObl npu nmomouu C-Trader toolkit pemaTh 3amayy onTUMHU3ALMU
IByx TapameTpoB — LenA u LenB. LenA, nepuon mepBoii CKOJB3SIIEH cpen
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Hell, ucciienoBajics Mpu 3HauyeHUsIX oT 2 1o 50, Tak xxe Kak u LenB — mniepuon
BTOPOU CKOJB3sIE cpenHeit. OnTuMu3saius Bejiach Mo Mokas3aTeao ollei
MPUOBLITN, YTOOBI MOXHO OBUIO HAMPSIMYIO CPABHUBATH PE3YJIbTAThI C MOJIYYEH

HBIMU paHee METOIOM ONTUMU3ALMU ¢ TIOOOBBIM noaxoaoM. Hukxe nmpuBeneH
KOJI JUTSI CUCTEMBI TIepecedeHUsT CKOJIb3SIIMX CPEAHNUX, HamUCaHHbI Ha CH++:

static void Model (float *parms,
float *hi, float *lo, float *cls, float *vol, float *oi,
int nb, TRDSIM &ts, float *eqgcls) {
// BHIIOJIHEHME TEeCTUPOBAHUSI BCEX MOLEJeM CKOJIb3SIMX CPenHuX,

float *dt, float *opn,

// WCHONB3ys Cledyllye apTyMeHTH :

// parms — Habop [1..MAXPRM] mnapaMeTpOB

// dt - Habop [l..nb] mar B dopmare I'I'MMII

// opn — mabop [1..nb] 1eH OTKPHTUS

// hi - Habop [l..nb] MakKCUMANBHBEX LIEH

// lo — Habop [1..nb] MMHMMAIBHHX II€H

// cls - Habop [l..nb] LIeH B3aKpHTUS

// vol — wabop [1..nb] 3HauyeHwii ob6LEMa

// oi — Habop [l..nb] 3HadYeHWii OTKPHEITOTO MHTEpeca
// nb KONMMYECTBO OHEV B Habope IaHHBX

// ts — CCBUIKA Ha KJIACC TOPTOBOTO CUMyJISITOPA

// eqgcls — Habop [l..nb] ypOBHEN KamuTaga IO LieHaM 3aKpPHTUS

//ODBSIBIISIEM JIOKaJIBHBIE IIepEMEeHHHEe 1 MaKpOQyHKIIU

static int cb, LenA, LenB;

static float MavgA[MAXBAR+1] , MavgB[MAXBAR+1] ;

#define CrossesAbove(a,b) ( (alcbl>=b[cb])&&{alcb-11<blcb-11))
#tdefine CrossesBelow(a,b) ((alcbl<blcb])&& (alcb-1]>=b[cb-1]))

//ouymaeM CcuYeT ¥ CHMMaeM HEeMCIIOJIHEHHBE IIPMKa3b

ts.clear{);

//cuYnMTaeM CKOIb3sIMe CpelHue, MUCIIONb3ys cepuy (Habopsl} QyHKIIMIL
LenA = parms[1];

LenB = parms[2];

Averages (MavgA, cls, LenA, nb);//llepBasi CKONIbL3sMAs CPEIHSIS
Averages (MavgB, cls, LenB, nb);//BTopasl CKOIL3smasi CPEIHssS

//TpoxonyM  Yepes OHM, YTOOH MOINEeNIMPOBATE pPeajlbHYyd TOPTOBIIO

for (cb = 1; cb <= nb; cb++) {
//HE OTKPHBAEM O3V B IIPOLJIOM IIEPMOIe
if(dt[cb] < 910302) { eqgcls[cb] = 0.0; continue; }

//BEIIOJIHSIEM OXMIAKIME OpHepa U CuUUTaeM KyMyJISTMBHBI KalluTail
ts.update(opn[cb], hi[cb], lo [cb], cls [cb]l, cb) ;
eqcls [cb] = ts.currentequity (EQ_CLOSETOTAL) ;

//TPaBMiIO TOPTOBOM CUCTEMEl II€peCeYeHNUsT [OBYX CKOJIBb3SIMX CPEeIHUX
if (CrossesAbove (MavgA, MavgB)) ts.buyopen('A', 1);
if (CrossesBelow(MavgA, MavgB)) ts.sellopen('B', 1);

7151 TorcKa onNTUMAaJIbHBIX MapaMeTPOB MyTeM ONMTUMU3ALUU C JTJOOOBBIM
MOAXOA0M TOTpeboBanoch Obl mpoBecTr 2041 TecT, T.e. OKOJIO 56 MUHYT pabo
Tl TradeStation coriacHO OMBITY MPOIILIOrO TECTUPOBAHUST HEOOJBIIION BbI
O6opku. 'eHeTHYECKUII ONITUMU3ATOP CIIPABUIICS C 3aJaHUEM 3a MUHYTY. Kpo
Me TOTO, TeHEeTUUECKUI1 ONITUMU3ATOP ObUT OCTAHOBJICH TTOCIE TTPOBEICHUS BCE
ro quiib 133 TecToB, YTO JOJKHO 3HAYMTEIBHO YXYAILIUThH €T0 Pe3yjabTar.
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JlaHHBIE TEHETUYECKOTI0 ONTUMM3aTOpa MpUBEAEeHBI B Tabu. 3-2, tne P1 —
IepHOa IePBOM CKOJIB3sIIeH cpenHeit, P2 — mepuoa BTOPO CKOJIB3SIIEH cpe,
Heit, YUCT. — uyucras npuodsbnb, J. YHUCT, — uucras puObUTL IS AJTMHHBIX
nosutmii, K. YUCT. — ductast mpuObLUIb s KOPOTKUX mosuumii, @.I[TPUb —
dakrop npubsn, JOX % — HOXOAHOCTb B MpOLeHTaX rogoBbix, MaxclIK —
MakcuMasibHOe maneHue Kanutana, C/EJI — Koan4ecTBO COBEPIIEHHBIX CUC
Temoii cienok, [TPB% — mporeHT BRITOMHBIX cIenoK, Cped.pe3. — TIPUOBLTH
WM YOBITOK OT cpenHeli cnenku u [1PUT. — npurogHoOCTh peliieHus (B JaHHOM
ciIydae — IIpocTo obiast mpuosLih). Kak 1 B cimydae ¢ JaHHBIMHY JIOOOBOI OIT
TUMM3AIUHI B Ta0a. 3-1, TeHeTHYeCKUE JaHHbIe OBLI PACCOPTUPOBAHEI 110 3¢
dexkTruBHOCTHU (0OIIEH MPUObLIN) M TTOKa3aHbI TOJIBKO 25 JIyUIINX.

CpaBHeHUE Pe3yJIbTaTOB TeHETUYECKOW ONTUMHU3AIUU U OTITUMU3ALINU C
1000BbIM TTO1X0M0M (Tabm. 3-1 u 3-2 COOTBETCTBEHHO) MMOKa3bIBAET, UTO TEHE
TUYECKUI OTITUMMU3ATOP OOHAPYKUJI pellieHUe, AJIsi KOTOPOTO O0I11ast MpuobLIb
6buta Beiwne ($172,725 nporus $145,125). D10 HEYyIUBUTEIBHO, TOCKOIBKY MC
CJIEAOBAJIOCh OOJBIIIOE TOJ€ BApUAHTOB M CKOPOCTh ONTUMMU3AIIMM He Obula
orpaHUYEHa TOCIeA0BaTeIbHBIMU 1IaraMmu. Y IMBUTEJIBHO CKOpPee TO, YTO pe
meHue ObUI0 OOHApyXKEeHO TaK OBICTPO, HECMOTpPS Ha TpPEepBaHHBIN Mpexae
BPEMEHHO 3BOJIOIMOHHBIN Mpoliecc. [lomoOGHbIe pe3yabTaThl IEMOHCTPUPY
OT HEBEPOSITHYIO MOIIb T€HETUYECKON ONTUMU3ALINH.

Tabauua 3—2. Jlywwue 25 pewieHuil npu eeHemMu4ecKoil OnMUMU3AUUU ¢ UCHOAB30
eanuem C-Trader toolkit

F1_|Pz | umct ONPHE | KNPWG | ©.NPHG|  QOX% | Manchi | CAEN | NPHMB% [Comg.peal  NPH.

10] S| 172725 138325 36400/ 238 8178 21125 155 70 1114 172725

1] S| 183475 132625 30850. 233 7e21 21450| 148 72] 1104 183475

12] 4| 158875 120250 27725] 2.23] B85S 1828 137 77] 1145 158875

10] 4] 138875 120075 18800] 204/ 8370 21800 158 a8 800 138875

48] 3| 138475 85800 52875 528 1805 72700 73 B7| 1898| 138475

50] 3] 138125 85425 52700 538 180.0 72100 73 87| 1a@2 138125

13] 4] 134825 118525 18300 202 B14.9 21828 131 72 1028 1

47, 4] 132375 82550 408251 529 1764 75050 85 87| 2038] 132375

48; 3: 13022§% 81375 4B850] S5.04] 17786 73326 T 85| 1834 130225

50 2| 130175 81350 48825 4041 175.0 74375 a5 85| 153 130175

48 4| 120150 80275 45875 538 1734 712750 85 87| 1840  128150]
11| 6] 125225 113500 11725] 163 4109 30475] 148 83 B857] 125225

13, 3| 118325 108300 10025 1.08] 5822 20150 136 T2 877] 119325

12] 2| 117275 108400 7875, 1.84] 4818 24350 183 7] 716] 117275
45 23] 113300 73475 39825| 718 1572 72075 31 a7, 3654 113300

50 22| 111200 72425 38775, 858 1543 72075 3 83] 3587) 111200
44| 23 110525 T1825 38700, 7.02] 1518 72900 Ell 87| 3585 110525

48| 22| 108750 71200 37550, 683 1509 72075 N 87| 3508] 108750

11 7| 108125 101875 4250 188 3322 31850 144 83 738 108125

50| 21 103150 88850 34300 6.18] 1415 72800 Fil 82| 3556] 103150

48| 23 102700 88175 34525 5.29) 1425 72018 i B0 332 102700

45 2| 102850 85700 6850 2.28 1888 B0900! Lz B4 1103 102650

46| 22| 101425 BT275 4150 83 13%.1 72800/ Ell 83 3271] 101425

50 23| 100150 68275 33875 511 1370] 73100 3 80| 3230/ 100150|
17| 3 98925 101550 2625 182 3845 25725 114 T4 887 98925|
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OnTuMmmsaumsa MoaeNMpoBaHUMeM OTXura

OnTUMHU3aTOPhl, OCHOBaHHbBIC Ha MOJACIMPOBAHUM 0mdicied, BOCTIPOU3BOISIT
TEPMOAMHAMUYECKUI TIPOLIECC 3aMep3aHUs KUAKOCTEH U OTXKUra METaJlIOB.
[Tpu BeICOKOI TeMITepaType aTOMbI B XXUAKOCTH WM paciulaBleHHOM MeTaslie
OBICTPO TepeMellarTCs CAydyailHbIM oOpa3oMm. IIpu MenjeHHOM OCThIBAHUM
OHHU PacCIoJiaraloTcsl B YIOPSAOYEHHYIO KPUCTAIMYECKYIO CTPYKTYpY, Mpen

CTaBJISIIOLIYI0 MUHUMATbHOE SHEPreTUYeCKoe COCTOsTHUE cucTeMbl. [Ipu mpo

IPaMMHOM MOJAEIMPOBAHUM 3TOT TEPMOAMHAMUUECKUI MPOLIECC YCIIEIIHO pe

1aeT KpynmHoMacIITabHbIe 3aJa4u ONTUMU3ALNY.

Kak 1 reHeTH4ecKasi ONTUMUBALINS, MOOCAUPOBAHUE OMdIcUed — OUYEHDb MOIII
Hasl cToXacTMUYecKasl MeToJIMKa, OCHOBaHHasl Ha €eCTeCTBEHHOM SIBJIEHUHU, KOTO
poe MOXET HaXOAUTh II00aTbHO ONTUMAJIbHBIE PEIeHUs] U paboTaTh ¢ HEYIO
psAaOYEHHBIMU (GYHKIUSIMU 3 GeKTUBHOCTU. MoienpoBaHue oTXKUTra apdek
TUBHO pelllaeT KOMOMHATOPHbBIE MPOOJEeMbl, BKJIIOYAs U3BECTHYIO «3a1adyy O
KOMMMUBOSIKEPE» UM MPoOJIeMy ONITUMATbHOIO PACIIOI0KEHYSI MULTMOHOB 3Ji¢
MEHTOB COBPEMEHHBIX MHTETPaIbHBIX MUKPOCXEM, HalPUMeEP KOMIbIOTEPHBIX
MpoLeccopoB. MeToabl, OCHOBaHHbBIE Ha MOJCIMPOBAHUM OTXKUTA, HE CIEAyeT
OrpaHUYMBaTh KOMOMHATOPHOI ONTUMU3ALIMEl; OHU MOTYT ObITh JIETKO MPUME
HEeHBI /151 ONITUMU3AIIMY MapaMeTPOB C peabHbIMU 3HaYeHUsIMU. ClieioBaTes b
HO, ONTUMM3aTOPhl, OCHOBAHHbIE HA MOJEIUPOBAHUU OTXKUTa, TPUMEHUMBI K
IIMpoyYaiiiieMy Kpyry 3aaad, BKIHOYAs 3aJadd, MHTEepecyIollne Tpeiaepos.

[TockoJIbKY reHeTHYeCKre ONMTUMU3ATOPhI CTOJNb 3(P(PEeKTUBHBI, MbI He
CTOJIKHYJIUCh ¢ HEOOXOAMMOCTBIO IIMPOKO MCCAeNI0BaTh ONTUMM3ATOPHI, OC
HOBaHHbIe HA MOJIEJIMPOBAHUM OTXHTra. Kpome Toro, mocrymnaau cooOlIeHus,
YTO BO MHOTHUX CJIy4yasiX ajrTOPUTMbI OTXKHTa YCTYIAalOT TeHETUUYECKUM, TaKUM
00pa3oM, He ObBUIO HEOOXOMMMOCTHU AaBaTh TPUMEPHI METOAA MOIEIVPOBAHNS
OTXWTIa U paccMaTpUBaTh €ro aaiee.

AHannTuyeckue onTMMmn3aTopbl

Ananu3s (B CMBICJIE .«MaTeMaTUIECKMI» MM «KOMIUIEKCHBII» aHAIA3) SIBJISICT

Csl paclIMpeHUeM KJIaCCUYEeCKOTO UCUUCIEHUS. AHATUTUYECKUE ONMUMU3Q

mopbl UCTIONIB3YIOT HapabOTaHHBIE METO/bI, B OCOOEHHOCTH MeToAbl Tudde

PEHLMAJIBLHOTO MCYUCICHUS U MCCIACAOBAHUS aHATUTUIECKUX (DYHKIMNA JUIs
pelleHusT PaKTUIEeCKUX 3aJad. B HEKOTOPBIX Caydasx aHalln3 AacT IPSMO
(6e3 mepedbopa BapuaHTOB) OTBET Ha 3aJavyy ONTUMM3ALMU. Tak MTPOUCXOAUT
IIPY UCIIOJIb30BAaHUY MHOXECTBEHHOM perpeccuu, riue pelieHre HaXoauTcs ¢
IIOMOILbI0O HECKOJIBKUX MAaTPUUYHBIX BhIYMcIeHMi. Lleblo MHOXECTBEHHOM
perpeccuu IBJIsIeTCSI IOA00P TAKUX BECOB PErpecCUu, IIPpU KOTOPBIX MUHUMU

3UpyeTCsl CyMMa KBaapaToB olMOO0K. B apyrux ciydasx TpebyeTcst repedop
BapHUaHTOB, HallpUMep HEBO3MOXHO OIIPEAC/IUTh HAIPSMYIO Beca CBS3eil B
HEWPOHHOM ceTH, UX TpeOyeTcsl OLICHUBATh MPU IOMOIIM aJIrOpUTMa 00par

HOTO pacIpoCTpaHeHUs.
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MHorue MeTonbl nepedopa NTaHHbIX, UCIOAb3yeMbIE ISl PEIIeHNS MHOTO
BapuaHTHBIX MTPOOJIEM ONTUMM3ALMU, TIPUMEHSIOT B TOM WJIM UHOM BUIE Me
moao conpsxceHHbIX epaduenmos (MaKCUMaJIbHOW KpyTM3HBI). B o0iiem Bume
OINTUMM3ALUS METOIOM COIPSIKEHHBIX IPaIUEHTOB BEAETCS CICAYIOIIUM 00
pazoM. HekoTopeiM 00pa3oM BBIOMpaeTcsl TOUKA Ha MOBEPXHOCTU (PYHKIIMU
MPUTOAHOCTU. BeKTOp rpagreHTa MOBepXHOCTHU B JaHHOW TOUYKE OLIEHUBAETCS
¢ noMmol1bio auddepeHuupoBaHUsT QYHKIIUM MPUTOTAHOCTU 10 KaXKIOMY U3
napameTpoB. [lonydyeHHBIN rpaaveHT yKa3blBaeT HalpaBieHHe MaKCUMaIbHOTO
pocta ¢yHKLMY TPUTOIHOCTU B N-MEPHOM ITPOCTpaHCTBE MapaMeTpoB. B Ha
TpaBJICHUM TpaaveHTa JeIaloTCs IIaru 10 TeX Mmop, Moka yHKIMS TPUTOTHO
CTU He TMepecTaHeT PacTH.

3aTeM pacueT TrpagueHTa IMOBTOPSIETCS, ABMXKEHHE HAYMHAETCSI B HOBOM
HaIpaBJICHMM, U TaK pa3 3a pa3oM, IT0Ka He OyIeT JOCTUTHYTa BepllMHa, T.C.
TOYKA C HYJIEBBIM TPAIUCHTOM.

J71s1 IpUMeHeHUs] ONTUMM3ALUU 110 METOAY COIPSI)KEHHBIX IPaIueHTOB
HEeoOXOAMMO pa3padoTaTh MpaBuJia ONpeneeHUs pa3MEepOB KaXKI0ro 1ara, a
TaKXXe TpaBuja KOPPEKTUPOBKU HampaBJieHUSs, 3aJaBa€MOTO I'PAIUEHTOM.
ITpyMuUTHBHBIE BEPCUM UCXOIST M3 TOTO, UTO CYIIECTBYET MOBEPXHOCTh (DYHK
LIMY TIPUTOAHOCTU (MpuOIMKaeMasi CXOASIIMMUCS CTEIIEHHBIMU PSIAaMu), Te
HMMEIOTCS «XOJIMbI», TI0 KOTOPBIM CJIEAyeT OAHMUMAThCs. bojee nmpoaBuHyThIe
BEpCUHU WAYT Aajiee, UCXOMsI U3 TOTO, YTO (DYHKIIMS TIPUTOTHOCTU MOXET OBbITh
HETUI0X0 MpUOJIMKeHa KBaapaTudHoul ¢opMoii. Eciu yHKIIMS TpUTrogHOCTH
COOTBETCTBYET 3TOMY IPEATOJOXKEHUIO, TO HAUTU pEellleHNe MOXHO ropasio
onicTpee. Bripouem, eciiv MoBepXHOCTb (DYHKIIMU MPUTOTHOCTH UMEET CUIIHBHO
n3pe3aHHylo (HopMy C BHAAMHAMU U BBICTYIIaMU HEINPaBWIbHBIX OYEePTaHUIA,
KBaJpaTU4HbIe (DOPMBI YACTO HE MOTYT JaTh XOpollero nmpudiamxkeHus. B ta
KUX CIy4asiX CJIOKHBbI€ METOAbl MOTYT BOBCE HE HAXOMWUTh PEIIEHUS WIM I10
KpaliHeil Mepe paboTaTh ropas3no MeIJICHHEE.

TeM He MeHee HU3Kasi CKOPOCTb ONTUMMU3ALIMU HE SIBJISICTCS IJIaBHBIM I1pe
MSITCTBMEM Ha MyTU aHAIMTUKA. ['opa3no ciioxkHee CIpaBUThCS C TaK Ha3bIBae
MO po0IeMOIi JTOKAJBHBIX pelleHuii. [TouTn Bce aHATUTUUYECKUE METOMIBI,
OyIb OHU TIPOCTBHIMU WX CJIOXHBIMU, JIETKO MOIAIaloTCs B JOBYIIKY JOKAJb
HBIX MAKCUMYMOB; MPW HAaJIMYUM MHOXECTBA BIIAIWMH U BHICTYIIOB Ha TTOBEPX
HOCTU OHUM HE MOTYT HailiTU HawIydllee riodaibHOoe perieHre. MeTton HauMeHb
WX KBaapaTOB, MOIEIUPOBAHUE HEMPOHHBIMU CETSIMU JAIOT MOBEPXHOCTHU
(YHKIMY TPUTOTHOCTU HEIPaBUIBHOU (hOPMBI ¢ OOJBIINM KOJTUYECTBOM JIO
KaJIbHBIX 9KCTpeMyMOB. JlaHHbIE MOBEPXHOCTU YPE3BBIYAMHO CIOXHBI IS
CTaHAAPTHBIX aHAJTUTUYECKUX METOMOB, TAKUX KaK METOJ COIPSIKEHHBIX Ipa
JIMEHTOB WIKM aJIrTOPUTM OOpaTHOTO paclpoCTpaHEHUs, IPUMEHSIEMBbI B Heil
POHHBIX ceTsiX. Brpouem, MeCTHbBIE MAKCUMYMbl MOXHO OOOWTH, COEAUHUB
aHAJIMTUYECKUI METOJ C TeHeTUYeCcKUM. JJIsI ToBepXHOCTEl, KOTOPbhIE MOXKHO
HCCJIENOBaTh AHAUIUTUYECKUMU METONAMU, TaKOW NTBOWHON aJrOPUTM MOXET
0KazaThCsl HAWIYYIIIUM PELIEHNEM; OH MO3BOJUT OBICTPO U C OOJIBIIION TOYHO
CTbIO HAaMTU TJI00AJIbHBIE ONTUMYMBbI.
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HekoTtopeie moBepxHOCTU (DYHKIIMU MPUTOTHOCTU MPOCTO HE MONAIOTCS
aHaJIMTUYECKOM ONTUMHU3ALIMU; KaK ITPAaBUJIO, 3TO TOBEPXHOCTH, UMEIOIIIME I1JI0C
K€ YyJacTKU WJIM pa3pbiBbl B 00J1aCTsIX, Ie cleayeT ucKaTh peiieHue. [hiocko
CTU HE MMEIOT I'palleHTOB, CJIe0BaTe/IbHO, HEJIb3sl BEIOpaTh HaIlpaBIeHUE JJIst
IBUXKEeHUs. B Toukax paspblBa TaKxKe Helb3s1 OMPENSIUTb IPaAUeHT U HarpaB
JieHue ABuXKeHus. Jlaxe eciii MeTol MU He UCIOJIb3yeT I'paiueHThl HaIPSIMYIO,
aTa UH(OpMaIIus Bce paBHO MOTpeOyeTcs: alropuT™My ontTumusanuu. K Hecyac
TbIO, MHOTHE (DYHKIIMY TTPUTOAHOCTH, BaXHBbIE JJIs1 TpEiaepoB, — BKJIIOUast BCe
(yHKUMM, CBSI3aHHBIE C OOIIEH MPUOBLILIO, MAKCUMAIbHBIMU MaJeHUSIMU Ka
MuTaja, A0Jed BHITOAHBIX CACIOK, OTHOILIEHUEM PUCKa/TIPUObUIM U TIOJOOHBI
MU TOKAa3aTeIsIMU — CTPaJaloT HATMYMEM TUTOCKOCTei U pa3pbiBoB. CrenoBa
TeJIbHO, WX HEJIb3s1 UCCIeNoBaTh METOIAMU aHAJIMTUYECKON ONTUMU3ALIUY.

XoTs1 00cyXaeHre ObLI0O B OCHOBHOM MOCBSIIEHO MaKCUMM3aIUU (hyHK
LIUY TIPUTOTHOCTH, BCE BbIIIECKAa3aHHOE MPUMEHUMO Y K MUHUMU3ALUU pac
xoz0B. JItobast TexHMKa MaKCUMU3alUM MOXET ObITh MPUMEHEHA IS MUHU
MU3alu, 1 HA000POT: YMHOXbTE (PYHKIIVIO MPUTOIHOCTY Ha — 1 JIsI TTosTy4e
HUSI 3KBUBAJEHTHOMW (DYHKIIMM PACXOJ0B; YMHOXbTe (DYHKIIMIO PacXol0B
Ha - 1, umonyyuTtcs GyHKLMS TpUrogHocTu. Eciav Bam HpaBUTCS airOpUTM MU
HUMM3ALUU, HO HY>KHO ITPUMEHSITh MAaKCUMU3ALI1I0; MOXKHO HUCITOIb30BaTh 3TOT
(oKyc BMECTO MepeKOANPOBKHU aJITOPUTMA ONTUMU3ALINY.

JIuHeliHOE NporpaMmmMupoBaHue

MeTtoabl TMHEHHOTO HpoepamMmuposanus pa3padoTaHbl Il MpoOaeM ONTUMU3a
[IMM, 3aTparWBaOIIVX JIMHEWHBIC (PYHKIIVMHU TPUTOTHOCTH WM PACXOIOB C JIH
HEWHBIMU OTPpaHWYCHUSIMH TTapaMETPOB WJIM BXOAHBIX TepeMeHHBIX. JInHeitHoe
MIPOrpaMMHpPOBaHNE OOBIYHO MCTIOB3YETCST TSI pellleHUs 3a1ad o pacripese
JICHUIO aKTUBOB. B M¥pe TpeiiIrHTa OMHO M3 BO3ZMOXHBIX IIPUMEHEHMUI JIMHEH
HOTO ITPOrpaMMHUPOBAHMS COCTOUT B TTOMCKE ONTHMATBHOTO Pa3MEIeHUS IEHEX
HBIX CPEICTB B pa3IM4Hble (DMHAHCOBBIC MHCTPYMEHTHI TS TTOJIYIEeHUST MaKCH
MaJbHOM TIpUObUTA. ECiM onTMMU3UpPOBaTh NPHUOBIIL C Y4ETOM BO3MOXHOTO
pYICKa, TO IPUMEHSAThJIMHEWHBIC METOIBI HeJTb3s1. [1pHOBLTH C ITOITPaBKOi Ha pUCK
He SIBJISIETCS JIMHEIMTHOM (PYHKIIMEH BeCOB Pa3IMYHBIX MHBECTULIVI B OOIIIEM TTOPT
(ere, 3mech TpeOYIOTCS APYrHe METOIBI, K IPUMEPY TeHETHYECKIE aTOPUTMEI.
JIuHeiiHbIe MOIEIM PEAKO OBIBAIOT ITOJIE3HEI IIPY pa3pabOTKe TOPTOBBIX CUCTEM
1 YITOMUHAIOTCS 3[eCh HCKITIOYUTEILHO B O3HAKOMMTENTBHBIX LIENSIX.

KAK NOTEPMETb HEYAAYY NP ONTUMU3ALUN

BobIIMHCTBO TpeiimepoB He CTPEMUTCST K TIPOUTPHINITY — TI0 KpaifHeil mMepe
O0CO3HaHHO. 3HaHWe TTPUYNH HeyIaYu IToMoraeT ee n3bexathb. [loreprers He
yaady Tp¥ MCIIOJIb30BaHUHM ONTHMMU3aTopa O4YeHb MPOCTO, €CIU COOMOAaTh
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caenytome mpaBuia. Bo-mepBbix, UCMOAB3YHTe MaJleHbKUE (M TTIO3TOMY He

MPEICTaBUTENbHBIC) BBIOOPKY TAHHBIX JJTSI TECTUPOBaHUS. Bo-BTOpPBIX, yoenu

T€Ch, YTO Y CUCTEMbI MHOTO MPABWI W MapaMeTpPOB IS ONTUMU3ALUU. [t
JII000T0 MCTOPUYECKOTO TEpHOoAa HECTOXKHO ITONYYUTh OTIWYHBIA pPe3yabTaT
NP HAJTMYKWU OOJIBIIIOTO KOJTMYECTBA MTapaMeTpoB B cucteme. Kpome Toro, mmpo

BOJMTE BCE TECThl HA OMHOM oOpaslle JaHHBIX. HM B KoeM ciydae He TpoBe

psiiiTe Bally pe3yabTaThl HA JAHHBIX, PACTIOJOXEHHBIX BHE IPEAEIOB UCXOI

Hoi1 BeIOOpKK. M HakoHell, u3beraiiTe CTaTUCTUYECKMX 3aKkiaoueHuid. Ciaemys
9TU MpaBUJIaM, Bbl 00513aTEJIbHO TTOTEPSIETE JEHBIU, IPUMEHUB «ONITUMU3UPO

BaHHYIO» CHCTEMY B peaJlbHOI TOPIOBJIE.

YeMm OymeT BeI3BaHa Heynaua? B OOJIBIIMHCTBE ciaydaeB cucTeMa OyaeT pa
00TaTh BEJIUKOJIEITHO MPU TECTUPOBAHUM, HO TIJIOXO MPU PeaIbHOW TOPTOBIIE.
CrieuaaucThbl 1o pa3paboTKe HEMPOHHBIX CETel Ha3bIBAIOT 3TO «CJ1aboil reHe
panu3alueii»; Tpeinepbl 3HAKOMBI C 3TUM SIBJIEHUEM T10 YaCThIM OITyCTOIICH!
SIM JICHEXHOTO cueTa y Opokepa. OQHO U3 TOCAEICTBUIA TAKOTO HEYIaYHOTO 1C
XoJla — pacHpoCTpaHEHHOE 3a0yXIeHWe O Bpele ONTUMU3ALIMKA BOOOIIIE.

Ha camom xe genme onTMMHU3aTOpbl HE OMACHBI, U HE KaXIOW ONTUMU3a
uu cieayet 60sThesl. OmacHa TOJBKO HEMpaBUIIbHAS ONTUMM3AIIUsI — KaK 3TO
OBIBaCT MPU MOTBITKAX ONTUMU3UPOBATh MHOXECTBO MapaMeTPOB Ha MaJIeHb
KO BBIOOPKE JAHHBIX, 03 MPOBEACHUS TECTOB 3a MpeAesiaMu BbIOOPKU WA
CTaTUCTUYECKOTO MOATBEPXKICHUST — MPOCTO TUTOXasl MpakKTUKa, Mo psay Mpu
YUH MPUBOASIIAS K PA30PUTEIbHBIM PE3YIbTaTaM.

HeOonbLune BbIOOPKU

PaccMmoTpuM BiMsIHME HAa ONMTUMU3AIUIO METKUX BBIOOPOK. Hebosbive BbI
OOpPKU PIHOYHBIX JAHHBIX BPSIL JIM OYIYT MPEACTABUTETbHBIMU 1T TOTO PHIH
Ka, KOTOPBI MPU3BaHbI OXapaKTepU30BaTh; CJEAOBATETLHO, OHU OyIyT 3aMET
HO OTJIMYAThCS OT IPYTMX BHIOOPOK JAHHOTO phIiHKA. ONTUMU3ATOP, 3allylleH
HBII ¢ MaJIEHbKOU BEIOOPKOI JaHHBIX, BEPOU M MIpaBAOil OyaeT UCKATh JIydlllee
pelieHre W Haiimet ero. Ho mydiiee pemeHue ajsi mpoOHOTO 0Opasia MOXeT
0Ka3aThbCsl pa3pylIMTEIbHBIM [IJIs1 peaibHOUM Toprosnu. Heymaya mpousoiiaet
HE MOTOMY, YTO ONTUMU3ALMS MMOJyYnia HEBEPHOE PElIeHUE, a MOTOMY, 4TO
OHa TIOJTyYWIa pellieHue HEKOPPEKTHO MOCTaBJICHHOW 3aaun.

Ontumuzanusl HeaJaeKBaTHBIX BRIOOPOK TakKXKe 4acTO IaeT OTBEThI, Mpen
CTaBJISIfOIIME COOOI YMCTO MaTeMaTthndeckue apTedakTsl. Korma KoanyecTBo
TOYEK C JAaHHBIMU CTPEMUTCS K KOJMYECTBY HACTPAWBAEMBIX MTapaMeTpOB,
OOJIBIIIMHCTBO MOJIENIel (TOPTOBBIX, PETPECCUOHHBIX WM APYTUX) HAWAYT uae
aJbHOE pellleHMe IS JII000ro Habopa ciaydyailHBIX JaHHBIX. 31ecCh IECTBYET
TOT K€ IPUHLIUIT, KOTOPBI IJIACUT, YTO IMHUS (MOJIEIIb C IBYMS TapaMeTpaMu)
MOXET OBITh ITPOBEJEHA Yepe3 J00ble ABE TOYKU, HO HE BCErga MOXKET ObITh
MpOBeeHa Yepe3 TPY MPOU3BOJIbHBIE TOUKU. B cTaTMCTHKE 3TO M3BECTHO KakK
MPUHLINI crmenerell ceob600bl; CTEeTIeHe CBOOOIBI CTOJIBKO, Ha CKOJIBKO OOIIee
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KOJIMYECTBO TOYEK JAHHBIX B BHIOOPKE IMPEBBILIAET TO KOJIMYECTBO TOYEK, B
KOTOpbIE BCETa MOXHO WAEaIbHO BIKMCATh ONTUMM3UPYEMYIO MOMEb OJlaro
Japs MOAroHKe MmapamMeTpoB. [laxke Korma JaHHBIX JOCTATOYHO MHOTO 7Sl TOTO,
YTOOBI N30€XaTh MOJHOCTHIO apTe(aKTHOTO pellieHUsI, HEKOTopasl YacThb Mpu
TOJHOCTU MOJIEJIM, TEM HE MEHee, MOXET ObITh 00yCIOBJIEHA apTehakTaMu KakK
MOOOYHBIM MPOLYKTOM ITpoliecca ONTUMU3ALINY.

Jlist Mofiesieid MHOXKECTBEHHOI perpeccuu CylecTByeT (popMya, MOKasbl
Balollasi, HaCKOJbKO YMEHBIIUTCS KO3DOULIMEHT Koppeasunu (ToKa3aTelb
MPUTOTHOCTU MOJIEJIN), €ClI YAAIUTh apTehakKTHYIO cocTaBisolLyo. Popmyra
KoppeKkyuu, oTpeaessionas CBsI3b MEXIy KOJIMIECTBOM NapamMeTpoB (Koahdu
LIMEHTOB perpeccuu), MoABePraroIIuXcsl ONTUMU3ALH, Pa3MEePOM BBIOOPKU U
CHMKEHHMEM YPOBHSI KaXyIElcsl MPUTOAHOCTHU MPU UCTIBITAHUY Ha IPYTOil BbI
Oopke, npeacTaBieHa B Buie ¢popMyiibl, HarmcaHHol Ha s3bike FORTRAN:

RC = SQRT ( 1. - ( (N - 1) / (N - P) ) * (I. - R**2) )

B sTom ypaBHeHUM N 03HauyaeT KOJWYECTBO TOUEK NaHHBIX, P — Kojiuye
CTBO MapaMeTpoB MoJe/Ih, R — KO3(pDULIMEHT MHOXECTBEHHOI KOPPESLIH,
orpeneeHHbIN Ha BBIOOPKE JaHHBIX Mpolieaypoit ontuMuszanuu, RC — ckop
peKTUpoBaHHBIN KoadhduimeHt. OdpatHas hopmyiia, TOKa3bIBaloIas yBEIN
YeHue KOppessluu, BbI3BaHHOE onTuMu3auueit (R), 6 3aBUCUMOCTHU OT IO,
JMHHOM Koppeastiuuu (RC) BBINISIAUT CIICAYIOIIMM 00pa3oM:

R=SQRT ( I. - ( (N-P) / (N - 1) ) * (I. - RC**2) )

BO1H hopMyJbl CripaBeJIMBbI TOJIBKO AJIs JUHEHON perpeccuu. Tem He
MEHee WX MOXHO MCITOJTb30BaTh MJIsI OLICHKW KayecTBa FeHepanu3aluu, Mpo
BOJIMMOW TOJTHOCTBIO O0OYYEHHOUW HEMPOHHOW CEThIO (T.€. YACTHBIM CITy4aeM
HenuHelHoi perpeccun). [lpu padote ¢ HelipoHHBIMU ceTssMU P OyneT o3Ha
4yaTb 0011Iee KOJIMYECTBO BECOB CBsA3El B Moenu. KpomMe Toro, yoenurech, 4To
9TUMM (hOPMYJTaMU MUCITOJIB3YIOTCS MPOCThIE KOPPEISILUNU; €Ci HelpoHHas
CeTh WM PEerpecCUOHHasl MporpaMMa BO3BpalllaeT KBagpaThl KOPPESLUA,
clieyeT U3BJeYb KBaapaTHBI KOPEHb.

BosnbLume HaGopbl NapamMeTpoB

NznuimHe Gonbiioit Habop CBOOOAHBIX MAapaMeTPOB WM MPaBUJ BIUSIET Ha
MOMBITKY ONTUMHU3ALUU TaK Xe, KaK U HeJOCTaTOYHOE KOJUYECTBO TOUEK AaH
HbIX. Koria KoJinyecTBO 371eMEeHTOB, TTOABEPralolIXcsl ONTUMU3ALU, TTOBBI
1aeTcsl, MPOMOPLIMOHAIBHO pacTeT CMOCOOHOCTh MOJEIU MOATOHSITh UX TIOM
JIIOOble HEOAHOPOJHOCTU TECTOBOW BBIOOPKU, a CJAeN0BATEIbHO, YBEIUIMBA
eTcsl BKiaa aptedakToB B 3¢ (GEeKTUBHOCTb MojieS. Pe3yabTaT onTuMu3aluuu
00JIBILIOr0 KOJIMYECTBA MapaMeTpOB WM MpPaBWI OyIdeT XOpollo paboTaTh Ha
TECTOBBIX JAHHBIX, HO TJIOXO Ha IaHHBIX BHE BHIOOPKU U B peajibHOW TOPTOBIIE.
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BaxkxHOo yyuTBHIBaTH He 0O0Illee KOJMYESCTBO MapaMeTpPOB ONTHMM3ALIUMU, a
OTHOIIIEHHWE KOJMYECTBA 3TUX MapaMeTpoB K 00beMY JaHHBIX. 3JeCh TakXkKe
9BPUCTUYECKU JOCTOBEpHA OINMMCAaHHAasl BhIlIe (hopMyJia IJisi MaJIbIX BEIOOPOK:
OHa TI0Ka3bIBaeT, KaK COOTHOIIIEHUE YKCIa TOYCK JAaHHBIX U MapaMeTPOB CHUC
TeMBbI BIMseT Ha pe3yabTar. [1pyn Hantuyuu n30bITOYHOTO KOJIMYECTBA MapaMeT
pOB pellieHre, TTOJYyYeHHOE B pe3yJibTaTe ONTUMU3ALUU, OyIeT ONTUMAaIbHBIM
TOJIBKO JIJISI TECTOBOI BBIOOPKU ITaHHBIX.

OTcyTCTBUE MOATBEPXAEHUS

OnvH U3 Jy4IIuX CIocoOoB TOMacTh B Oely — He MTPOBEPUTDH Pe3yJIbTaThl IIPH
IIoOMOIIM TECTOB Ha JaHHBbIX, B34TbIX BHE OHTMMMS&L{MOHHOﬁ Bbl60pKI/I. be3s
TAaKOIro IOATBECPKICHUA OLINOOYHBIE PECUICHUs, BbBI3BAHHBIC HGHOCTaTO‘{HOﬁ
BBIOOPKO WM U3OBITKOM MMapaMeTPOB, HE TOBOPS YK O MEHee SICHBIX TPUYU
Hax, OyayT He 3aMeueHbl BOBpeMs. ToproBasi cucrteMa, Aaroiasi Ha HEKOTO
poM o0pa3slie JaHHBIX BBICOKUE Pe3yJbTaThbl, OyAeT MpHUMEHEHa K pealbHOM
TOPIoBJjie, U B pe3yjbTaTe Bbl IOHECETe TsKeJble YObITKU. Tpeiiaep, pa3pada
TbIBaIOLIJ,I/Iﬁ CHUCTEMBI 0Oe3 NPOBC€PKM Ha JaHHBIX BHE BbI60pKl/I, ITIOXO2K Ha M1
JIOTa, YMPAaBISIIONIETO0 HEU3BECTHOM eMy MOJEJbIO caMoJieTa ¢ 3aBI3aHHBIMU
rjazaMu.

KAK AOCTU4Yb YCMEXA nPu ONTUMU3ALUUN

Bo n3bexxaHuu rpoBaia u AJis yBEJIUUSHUST BEPOSITHOCTH yCTieXa Py ONTUMU
3allMU CJIeAyeT MPEeINMPUHSITE YeThIpe 11ara. Bo-mepBbix, ONTUMU3UPOBATH CHC
TeMy Ha MaKCUMaJIbHO JOCTYITHOM MpPeICTaBUTEIbHOM 00pa3lie JaHHbBIX U UC
TOJIb30BaTh /IS aHAJIM3a OOJBIIOE YKMCIO BUPTYAIbHBIX CIEIOK. Bo-BTOpHIX,
HCITOIb30BaTh HEOOJIBIIOE KOJIMYECTBO IMapaMeTpOB (OCOOEHHO C YYETOM pa3
Mepa BbIOOPKHU TaHHBIX). B-TpeThux, MPOBECTU TECTUPOBAHUE HA JAaHHBIX BHE
BBIOOPKMU, T.€. Ha JaHHBIX, KOTOPBIEC BBl HE UCTTOIb30BaJIM MTPU ONITUMU3ALIUY U,
OoJjiee TOTO, HE BUJIEJIM B I1a3a. B-ueTBepThIX, CTOUT MTPOBECTU OLICHKY CTaTHC
TUYECKOW 3HAYUMOCTU PEe3yJIbTaTOB.

BonbLine npeacrtasuTesibHble Bbl60pKM

Kak 6bu10 cKazaHO BbIIIE, HEeylaya YacTO BO3HUKAET Oarogapsi HEKOPPEKT

HOCTH 3a/layu, MOCTaBJIEHHOM repes ontuMusaTopoM. CienoBaTesbHO, yCrex
BEpOSITEH B CJlydyae HaXOXIACHUS MPaBUJIBHOTO PEIIeHUsSI KOPPEKTHOM 3a1auu.
MOXHO 3aKJIIOYUTh, YTO TOPTOBBIE MOJAEIU CJIeAYyeT ONTUMU3UPOBATh Ha AaH

HbIX 13 OMKaitero oyaymero. K coxaneHuio, aBTopaM KHUTYM HEU3BECTEH
CIoco0 MoJlydeHUsT TaAKUX JaHHBIX.
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[MockonbKy Oymyiee eile He HACTYIUIO, HENb3sl MaTh OMTUMU3ATOPY TY
3amadyy, KOTOPYIO MPEACTOUT pelIaTh CHCTEMe B TIpoliecce peabHO TOProB
. CnemoBaTellbHO, TpebyeTcs JaTh ONTUMM3aTOPY 3alaHre, pelieHrue KOTO
poro OBUTO OBl TIPUMEHUMO K PeaJbHOM TOPTOBJIE ¢ MAKCUMAJIbHOM CTEIeHBIO
puOIKeHHOCTH. OIWH M3 CrOCO00B JOCTUYD 3TOT0 COCTOMT B TOM, YTOOBI
HCIIOIb30BaTh JaHHBIC U3 TMPOIIJIOr0, BKIIIOYAIONINE XapaKTePUCTUKU, KOTO
PBIX MOXKHO OXWIATh B OyIyIeM, T.e. ObIYbY Y MEIBEXKBH MEPUOIBI, TTEPHOIBI
¢ TpeHIaMHU 1 6e3 HUX 1 Jaxke oOBajibl lieH. Kpome Toro, qaHHbIe JOKHBI ObITh
MaKCHUMAaJTbHO CBEXHMMMU IS OTPaXXEHMS TEKYIIMX IMPOIECCOB Ha phIHKe. Ta
KYI0O BBIOOPKY MOXHO CUUTATh NpeodcmasumensHol.

[MToMuMO pernpe3eHTaTHBHOCTH BBEIOOPKA JOKHA OBITH JOCTATOYHO BEJTH
Ka. borblme BHIOOPKH CHIKAIOT BEPOSATHOCTh BOSHMKHOBEHHUS apTeaKTOB
WU CIyYailHBIX Pe3yabTaTOB CUCTEMbl MPU ONTUMM3ALIUU. IpgexmusrHocmsb
TOPTOBOI CUCTEMBI, ONITUMHM3NPOBAHHOM Ha GOJIBIION BEIOOPKE, He OyIeT CHITb
HO OTJIMYAThCs OT ee 3(PHEKTUBHOCTU B peaJbHOI TOPrOBJIE.

Bripouem, mHOTIA MPUXOAUTCS IENIaTh BEIOOP MEXIY pa3MepoM BEIOOPKU
7 CTETIeHBIO €e PeIPe3eHTATUBHOCTHU. YBeINdeHe pa3Mepa BEIOOPKHU MPHUBO
IUT K WCIIOJb30BAHUIO CTaphIX IEHOBBIX JaHHBIX, 3HAYMMOCTb KOTOPBIX IS
TIpeACTaBIIEHUS COBPEMEHHOTO COCTOSTHUS PBIHKA BeChbMa COMHUTENbHA. B
HEKOTOPBIX CIyJasiX CYIIECTBYeT 4eTKas IpaHb, 3a KOTOPOM MaHHBIE TEPSIIOT
3HauMMocTb. Hampumep, ¢brlouepcsl Ha nHIekc S&P 500 Hauanu oOpalleHue
Ha pbIHKe B 1983 T., 4yTO OKa3ajgo CTPYKTYpPHOE BJIMSIHME Ha PHIHOK B LIEJIOM.
DTo HaOOAEHNE CTAHOBUTCS MEeHee BaKHBIM IIPH paboTe ¢ BHYTPUIHEBHOM
LIEHOBOI UCTOPUE, T/Ie 32 OTHOCUTEIBHO KOPOTKUIA ITEPUOJ BPEMEHN MOXHO
co0OpaTh JaHHBIE O TECATKAX M COTHSIX TBICSY 6apoB, He YIIYOJIsISICh B TIPOIILTOE
CJIMIITKOM JaJIeKo.

B KoHIIe HAaTOMWHAEM, YTO TTPU TTPOBEICHUN ONTUMU3AIINIA U TECTOB CJIe
IyeT YINTHIBAaTh KOJMIECTBO CAEJIOK, MPOBEICHHBIX cucTeMoii. Kak n o6bem
BBIOOPOK TAHHBIX, KOJIMYECTBO CAETIOK JJIST TOCTOBEPHOCTH JTOJIKHO OBITh 3HA
YUTEeNBHBIM. Ecim cricTeMa coBepIlaeT BCero HECKOJIBKO CAEIOK, TO, HECMOT
PsI Ha KOJIMYECTBO TOYECK JAHHBIX B BBIOOPKE, PE3YJIBTAT MOXKET 0Ka3aThCsl CIIe]T
CTBUEM CiIy4YaiiHOCTel Miv apTedakToB!

MuHUMYM NpaBun 1 NnapaMmeTpPoB

Jia DOCTMXKEHUs ycreXa CIeAyeT OTpaHWYMBATh YUCIO ONTHMU3UPYEMBIX
MpaBWJI U MapaMeTpoB, OCOOEHHO MpH paboTe HAa HeOOJbIIMX BEIOOpPKAX AJaH
HBIX. YeM MeHbIIIe TTpaBIJT M TTapaMeTPOB, TeM OOJTbIIIe BEPOSITHOCTD YCTONUN
BOi1 3(pheKTUBHOCTH pellleHUI KaK Ha MaTepuasie BBIOOPKM, TaK U 3a ee Tpe
JeaaMu. XOTs Ipu paboTe ¢ HECKOJIbLKUMU Thicsiuamu caeiok (1 rom S&P 500
coaepxut mpuMepHo 100 000 omHOMUHYTHBIX 6aPOB) MOXHO ONTUMU3UPOBATh
HECKOJIBKO JIECSITKOB MTapaMeTpOoB, TIPU UCIIOIb30BaHNY JAHHBIX HA KOHEII JHST
32 HECKOJIBKO JIeT JaxXe ABa-TpU MapaMeTpa MOTI'YyT 0Ka3aTbes U3auiHuMu. Eciu



64 YACTb | PABOYVE WHCTPYMEHTbI

JaHHasi MOJE/Ib TPEOYET ONTUMM3AllMK MHOTUX TTapaMeTPOB, TO CIEAYeT Npu
JIOXKUTD YCUJIMS K COOpY KOJIOCcCaJIbHOTO 00beMa JaHHBIX. JlereHgapHbIii ['aHH,
KaK TOBOPSAT, coOpaJjl JaHHBIE 10 LIeHE Ha MILIeHMILY 3a Thicsuy JieT. [1pu HeBo3
MOXKHOCTU MCIOJIb30BaTh OOJbIINE OOBEMBI JAaHHBIX CJICAYET IMPOBOINTDH OIT
TUMM3ALUAIO CUCTEMBI Ha MOpTdeae HECKOIbKUX (PUHAHCOBBIX MUHCTPYMEHTOB
C UCITIOJIB30BAHUEM OJHMX U TEX K€ IIpaBUJI 1 ITapaMETPOB Ha BCEX PBIHKAX —
3Ta METOAMKA IIMPOKO MUCIIOJb30BaHa B JAaHHOI KHUTE.

MoareepXxaeHve pe3ynbTaToB

ITocne onTvMuU3aLMK MPaBUII U TTApaMETPOB TOPTOBOI CUCTEMBI U MOJIyYEHUS
xopouieit 3pGeKTUBHOCTU Ha BbIOOpPKE JaHHBIX BaXKHO TaK WIM MHAYe IO
TBEpAUTH 3(hHEKTUBHOCTb 3TOM CUCTEMBI, TIPEXKIIE YEM PHUCKOBATh pealbHbI
mu neHbramu. IloaTBepxkaeHue naeT Tpeitaepy ellle OAUH IIaHC OTKA3aThCsl OT
HeygayHoro peuieHusi. OT CUCTEM, KOTOpbie He MOATBEPIUIU ceOs, CaeayeT
OTKa3bIBaTbCA, a MCIIOJIb30BaThb JIMIIDb MOATBEPKACHHLBIC. nOIlTBCp)K,[leHI/le —
KPUTWYECKMH 1IaTr Ha TOPOre K yCIeXy Mpu ONTUMU3ALU U TIPU JTIOOOM METO
JIe COBEPIICHCTBOBAHUSI pabOThI TOPTOBOIl CUCTEMBI.

st rapaHTUM ycriexa Jiloboe pellleHue CledyeT MOATBEpXAaTh TeCTaMu
Ha JaHHBIX BHE BbI60pKl/I WJIN CTaTUCTUYCCKMUM aHAJIM30M, HO IIPEANTOUYTUTED
HO — obouMu MeTogaMu. OTOpoCkTe T1000E pellieHue, KOTOpoe He OyaeT Mpu
OBUILHBIM B TECTE HA JaHHBIX, HE BXOASIIMNX B IIEPBOHAYAJIbHYIO BHIOOPKY, —
NP peajbHOI TOProBJie OHO, CKOpel Bcero, mpoBanuTcs. PaccunThiBalite cra
TUCTUYCCKYIO 3HAYMMOCTb BCE€X TECTOB — M B IIpE€IACIax BbI60pKI/I JaHHbIX, U
BHe ee. OlLIeHKa CTaTUCTUUECKON 3HAUMMOCTH TTOKA3bIBaeT BEPOSITHOCTD TOTO,
YTO INPUTOAHOCTb CUCTEMbBI Ha BbI60pKe JaHHBIX COOTBETCTBYET €€ IMPUTOJIHO
CTU B APYIUX YCJIOBUSIX, BKJIIOYasl peajbHylo TOpropawo. CTaTMCTUYEeCKUi aHa
Ju3 paboTaeT Mo MPUHIMITY pacIpeaeeHUsI BEPOSITHOCTE MPUObLIE B ce
KaxX, COBepIllaeMbIX cucTeMoi. MCronb3yiiTe TOJbKO CTaTUCTUYECKUE METO
Jbl, CKOPPEKTUPOBAHHBIC IJII MHO>KECTBEHHBIX TECTOB, KOTIJa aHAJIMU3UPYECTE
pe3yabTaThl TECTOB B Mpeaenax BbIOOpKU. TecTsl BHE TIPeeioB BEIOOPKU Clie
JIyeT OLIeHUBAaTh CTAHAAPTHBIMU, HEKOPPEKTUPOBAHHBIMY MeTogaMu. 10100
HBIC OTYETHI NPUBOANJINCH B IJIaBE, FlOCB?[L[IeHHOVI CHUMYJIATOpPAM. 3aiiMuUTECH
N3YYCHUEM CTaTUCTHUKH,; I3TO YJIYYIINT Balln TpeﬁuepCKne KayecTBa.

HeKOTOpble COBECTYIOT ITPOBEPATH MOJEC/Ib HAa HYYBCTBUTCJIbHOCTDb K MaJIbIM
U3MEHECHHUAM ITapaMETpPOB. MO[I,CJH), KoTopas MajJOo YyBCTBUTCJIbHA K TaKUM
M3MEHEHUSIM, CUMTAeTCsl «BbICOKOHAAexXHOM». He obOpaiaiite Ha MogoOHbIe
3asBJICHUS CJIMIIKOM MHOTO BHUMAaHUI. CDEIKTI/I‘{GCKI/I, yCTOf[‘lPIBOCTb K U3ME
HCHHMIO IMapaME€TpPOB HE MOXET CIYKUTH MMOKa3aTeJieM HaACXKHOCTHU CUCTEMDbI.
MHorue qu3BquaﬁH0 HaIC>KHbIE MOJEC/IN BECbMa YYyBCTBUTECJIBHBI K U3MCHE
HUSIM HEKOTOPBIX MapaMeTpoB. ENMHCTBEHHO MTOCTOBEPHBIN IMOKa3aTesb Ha
JECXKHOCTU CUCTEMBI — CTaTUCTUKA, B 0COOEHHOCTH peE3yJIbTaThl TECTOB Ha JaH
HBbIX BHE ITPEICIIOB BbI60pKl/l.
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ANbTEPHATUBbI TPAOBULIMOHHOW ONMTUMU3ALIUN

Cyl111ecTBYIOT ABa aJIbTePHATUBHBIX TPAAULMOHHON ONMTUMU3ALMM MOoAXoAa —
3TO ONTUMM3ALIMS C TIPOTOHKOM BIIepe U camoadanTUBHbIEe cucTeMbl. O0e 3Th
METOAMKM UMEIOT TO MPEUMYIIECTBO, YTO MPAKTUYECKU BCE TeCTUPOBaHUE
MPOBOAUTCST BHE (TTpeAesoB BEIOOPKU. OLEHUTE pe3ysIbTaTUBHOCTh CUCTEMBI,
MPOBEIUTE HECKOJIBKO CTAaTUCTUYECKMX TECTOB, MOCTPONTE TpaduK M3MeHe
HUS KanuTajla — W CUCTeMa rotoBa K Toprosie. Bce yncto u MareMaTuyecku
0e3ykopuszHeHHO. [Ipo Koppekiuio Ko3¢h@UIIMEHTOB KOPPEIsiuu, MHOXE
CTBEHHBIE TECThI, YPE3MEPHYIO MOATOHKY CUCTEMBI MOJ LIEHOBbIE JaHHbIE U
JIpyrue mpoojeMbl MOXHO MPOCTO 3a0biTh. bosee Toro, ¢ coBpeMeHHON KOM
MbIOTEPHOU TEXHUKOMN MOJIeSIM C TPOTOHKO BIiepe U caMOaJanTUBHbIE MOJIE
JIU CTAaHOBSITCSI MPAKTUYHBIMU U JaXe HEeCTOXHBIMMU.

Tpunyun onmumuszayuu, VIA MeCMUpPO8AHUs ¢ NPOSOHKOL éneped, COCTO
WUT B BMYJISILIMY 11aTOB, AEMCTBUTEIBLHO MPOU3BOAUMBIX CUCTEMOI, TpeOyIolei
MepUOANYECKON onTUMMU3aunu. Meron paboTaeT cieayrolmM odpazoM. O
TUMU3UPYITE CUCTEMY Ha TOUKaX TaHHBIX OT 1 10 M. 3aTeM MpoBeAUTE BUPTY
aJIbHYIO TOPIOBJIIO B TOUKaX JaHHBIX oT M + 1 no M + K. IloBTOpHO OoNnTUMM
3UpyiiTe cuctemy Ha Toukax oT K + 1 go K + M. 3areM mpomMopaeaupyiite
TOprowio B Toukax oT (K + M) + 1 go (K + M) + K. Ilpoiiaure Takum oopa
30M 4epe3 BCIo BHIOOPKY NaHHBIX. Kak ciiemyeT u3 mpuMepa, cHayaja OonTUMU
3UpyeTcsl cUCTeMa, MOTOM MOoJeJUpyeTcsl TOprosisi. Yepes HeKOTopoe BpeMs
CHCTeMa CHOBA ONTUMU3UPYETCSI, U TOPTOBJISI BO3OOHOBIISIETCS. DTa MOCSI0
BaTeJIbHOCTh FAPAHTUPYET, YTO TOPTOBJIS BCETAa MTPOUCXOIUT Ha NaHHBIX, 00
Jiee TIO3IHUX, YeM JAaHHbIe, UCMOJb30BaBIIMecs sl onTuMusauuu. [Tpaktu
YeCcKU, BCe CACIKU MTPOUCXOAST Ha JaHHBIX BHE TpeaeoB BeIOopku. Tpu Tec
TUPOBAHUM C TIPOTOHKOM Briepen M — OKHO ONTUMU3ALUU (WIM UCTOPUYEC
Koro o63opa), a K— uHTepBaj MOBTOPHOI ONTUMU3ALIMH.

Camoadanmugnbie cucmembl paboTaIOT ITOJOOHBIM 00Pa30M, HO B 3TOM CIIy
yae ONTUMU3ALUS WK alalTUBHBIA MPoliecc — YacTh CUCTEMBI, a HE TeCTOBOM
nporpamMMbl. Kak TOJbKO MOCTyIaeT HOBasi TOUKa JaHHBIX, caMoaJanTUBHAs
crcTeMa OOHOBJISIET CBOEe BHYTPEHHEE COCTOsSIHUE (TTpaBuUJia WK IMapaMeTphbl) 1
3aTeM MPUHMUMAET pellleHWe OTHOCUTENIbHO CJIeAyIollell TOUKU AaHHBIX. [Ipu
MOCTYIUIEHUY CIEAYIOIIUX JAHHBIX BBITTOJIHSIIOTCS] TPUHSIThIC PEleHUsI, U PO
1ecc noBropsieTcs. BHyTpeHHUE U3MEHEHUs, TIPYU TTOMOILM KOTOPBIX CUCTeMa
MU3yvaeT PbIHOK U aJanTUPYeTCs K HEMY, MOTYT MPOMCXOIUTh He B KaXI0i ToY
Ke, a, HalpuMep, B HEKOTOPbIe (PMKCUPOBAHHBIE MOMEHTHI BPEMEHHU.

Tpeitnep, TUIaHUPYIOLIUI MCIIOJb30BaTh CaMOAJANITUBHBIE CUCTEMBbI, O
>K€H MMEeTb MOIIIHYIO, OCHOBAaHHYIO Ha KOMITOHEHTaX IaT(opMy ¢ UCTIOJIb30
BaHWEM pa3BUTOTO s13bIKa MporpaMmupoBaHus (C++, Object Pascal wiu Visual
Basic) ¢ BO3MOXHOCTBIO AOCTYNa K OMOJIMOTEKAaM U KOMIIOHEHTaM TPETbUX
Mpou3BoANTE/eH. DT KOMIIOHEHThl pacCUMTaHbl Ha BCTpaMBaHUE B cO3/1aBa
eMble T0JIb30BaTe/IeM MPOrpaMMbl, BKJIIOUAs ClielMaibHble TpOrpaMMbl anarl
TUBHBIX cUcTeM. YeM 0oJbllle KOMITOHEHTOB JOCTYITHO, TEM MEHbIIE PaOOThI:
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KaKk MUHUMYM Tpeiaep, MbITAIOUICS NCIOJIb30BaTh CaMOalalTUBHBIE CHUC
TeMbl, TOJKeH UMETb JOCTYN K TeHETUYECKOMY ONITUMU3ATOPY U CUMYJISITOPY,
KOTOPbIE€ MOTYT OBITh JIETKO BCTPOEHBI B MOJIE)Ib. AJaNTHBHbBIE CUCTEMbI OYIyT
paccMOTpeHBI B CIeIYIOLIMX [JlaBax, MoKa3biBasi, KaK 3TOT METOJl paboTaeT Ha
MpaKTUKE.

HecomHeHHO, UTO cHCTEMBI C TPOTOHKOM BIIEpe U caMOoaJalTUBHbIE CUC
TeMbl TIPUOOPETYT OOJIBIIYIO MOMYJISIPHOCTh B OyAyllieM ¢ pocTOM 3((hEeKTUB
HOCTU PBIHKOB M CJIOXHOCTHM pabOThl HA HUX, a TaKXe C pacllIupeHUEM J0C
TYITHOCTH JIJIS1 PSAOBBIX TPeaepoB KOMMEPUECKOro MporpaMMHOro obecrie
YEHUsI Ha UX OCHOBE.

WHCTPYMEHTbI U MTHPOPMALUA A1 ONTUMU3ALUN

AspoanHaMUKa, 3JIeKTPOHUKA, XUMUST, OMOXUMMUSI, TUTAHNPOBAaHKE 1 OU3HEC —
3TO TOJBLKO HEKOTOpHIE M3 00JIacTei, Iie MCIONb3yeTCcsT onTuMu3anus. 1o
CKOJIBKY OTNITUMU3AIINAS BakHA JUTSI TAKOTO KOJMYECTBA IMPUJIOXEHUH, B 3TOM
HampaBJIeHUN BeAeTCsd MHOXECTBO MCCISIOBaHUI, CO3MaHO MHOXECTBO MH
CTPYMEHTOB M HaKOIIEHO MHOTO MH(pOopMaInu. e ke MOXXHO HAalT! 3Ty UH
dopmanmio? Kakwe CyIecTBYIOT JOCTYITHBIE TIPOAYKTH I HHCTPYMEHTBI?

ONTUMU3aTOPHI C TOOOBBIM TTOIXOIOM OOBIYHO BCTPOCHEI B IIPOTPaMMHBIE
MaKeThl, HALIEJICHHbIE HA IPYrUe 3aau, U PeIKO NOCTYMHBI O OTACIbHOCTH.
B mupe mporpaMM I TpeMAWHTAa TaKWe ONTUMU3ATOPHI BCTPOECHBI B
TradeStation u SuperCharts ¢pupmber Omega Research (800-292-3453), Excalibur
dupmer Futures Truth (828-697-0273) u MetaStock ¢pupmbr Equis International
(800-882-3040). Eciu Bbl uieTe COOCTBEHHBIE TPOrpaMMBbl, TTPY IOMOIIIY He
CJIOKHOTO TPOTpaMMHUPOBAaHUS HAIMCATh aJITOPUTM JIOO0BOM ONTHUMU3AIIAN
MOKHO 0€30 BCAKUX JOTIOJTHUTEIBHBIX OMOIMOTEK. [1porpaMMBI 1 alTOpUTMBL
IUTST OTITUMM3AIINH C JIOOOBBEIM ITOIXOIOM TakK:Ke TOJIE3HBI TIPU MPOBEICHUN
ONITUMM3ALIMH TIOJ YITPaBJICHUEM IT0Th30BaTEI.

XOTsI MHOTIIA TeHETUYECKIE ONITUMU3ATOPHI OBIBAIOT BCTPOCHEI B CITELINA
JIM3UPOBAHHBIE IPOTPAMMBI, OHU Yallle BCTPEYAIOTCS B BUIEC KOMITOHEHTOB MM
OMOJIMOTEK KITacCOB, NOTOTHEHUI K Pa3TMIHBIM MaKeTaM WIJI CaMOCTOSITEITh
HBIX MCCJIEAOBATEbCKUX UHCTPpYMEHTOB. [IpuMepoM OMOIMOTEKM KJIACcCOB C
Y4ETOM KOMITOHEHTHOTO MCIIOJb30BaHUS MOXeT ciTykuTh OptEvolve, reHeTn
yeckuii ontumm3satop Ha C++ pupmer Scientific Consultant Services (516-696
3333): 3TOT MHOTO1IEIEBOI TeHETUYECKUI OTITUMU3ATOP UCITONb3YET HECKOJIb
KO aJITOPUTMOB, BKITI0Uast IrihdepeHIINATEHYTO SBOTIOIIIO, U ITPOAAETCS B BUIE
nopratuBHorokogaHa C++, npurogHoromaiss UNIX/LINUX, DOSuWindows.
TS-Evolve ¢oupmbl Ruggiero Associates (800-211-9785) maet mosnb3oBaTeiasiM
TradeStation BO3BMOXHOCTb ITPOBECTH MTOTHOLIEHHYIO TEHETHYECKYIO OIITUMM
3auuio. Evolver dupmebl Palisade Corporation (800-432-7475) npencraBisieT co
0oli MHOTOLIEJIeBOI TeHeTUUeCKU it onTuMu3aTop st Tabaui MS Excel; ¢ HUM
nocrapisieTcss DLL-0mOmmoreka, KoTopast MOXET OBITh MCIIOJIb30BaHa C JIO
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0oi1 MporpaMMoit Ha 1I000M si3bIK€e, CLIOCOOHOI BbI3bIBaTh pyHKIIMKU DLL. Tak,
nporpamma GENESIS, nanucannas JxonoMm I'pedenmrerrom (John
Grefenstette) n3 Naval Research Laboratory, nipencTtaBisieT co00il caMOCTOS
TEJIbHBIN MHCTPYMEHT TS MCCJieoBaTesieil U JOCTYITHA B BUIE MCXOMTHBIX KO
JoB. XOTSI TeHETUYECKUE ONMTUMHU3ATOPhI MOTYT BKJIIOYAThCS B COCTaB MAaKeTOB
MOJEIUPOBAHUS IJIsI XUMUKOB Y B IPyTHe CIIeIUATU3UPOBAHHbBIE MPOIYKTHI,
OHU JI0 CUX ITOP He BKJIIOUYEHBI KaK CTAHIAPTHHI KOMIIOHEHT B IMPOTpaMMHBIE
MAKEThI U TPEUIEPOB.

O reHeTUYeCKUX ONTHUMHU3aTOPax CYIIECTBYET NOCTATOYHO MHOTO TOCTYI
Holt nHbopMaluu. ['eHeTHUYeCcKHe ajJrOpuTMbl OOCYXKIAIOTCS B psiic KHUT,
XKypHaJioB M U3IaHU, Ha caiiTax HoBocTeid B MHTepHeTe. Xopoluuili aHaIu3
npobiaemMbl JaH B kHure [eBuca «Handbook of Genetic Algorithms» (Davis,
1991). Ipaticom u Ctopmom (Price u Storm, 1997) onucaH aaropuT™ ISl METO
na «auddepeHInabHON BOIOIUN», KOTOPBI OKa3aJCs YPe3BbIYAfHO MOIIL
HBIM MHCTPYMEHTOM TSI 3a7a4 ONTUMU3AIIMU C PallMOHAJIbHBIMU MapaMeTpa
Mu. ['eHeTUYeCKUe alTOPUTMBI cefiuac SIBJISIIOTCS TEMOl MHOTUX HayJYHBIX U3
JNaHuit 1 koHpepeHnii. OXUBIEHHBIE JUCKYCCUU BEAYTCS HAa CTpaHUIIAX psiia
HOBOCTHBIX caiToB B MHTepHeTe, M3 KOTOpPbIX Haubojee mpuMedaTeaeH
comp.ai.genetic.

OCHOBBI METO/Ia MOJIEJIMPOBAHMS OTXKMTa IMpUBeneHbI B kKHUTe [1pecca u ap.
«Numerical Recipes for C» (Press et al., 1992) BMecTe ¢ (yHKLUMSIMU AJIsI HAITU
CaHUs ONITUMM3AaTOPOB C 3TUM AJITOPUTMOM JUISI KOMOMHATOPHBIX 3a/1a4 U 3a
Jady ¢ palvoHalbHbIMU MapaMmerpamu. KHura Mactepca «Neural, Novel &
Hybrid Algorithms for Time Series Prediction» (Masters, 1995) takxke comep
JKUT pacCMOTPEHHUE 3aady MOJEIMPOBAHUS OTXKUTa, TIPUYEM KOJIbI MPEICTaB
sieHbl Ha CD-npuoxeHuu K kHure. Kak v reHeTnyecKast onTUMU3alus, MOAe
JIMPOBAHUE OTKUTA TaKXKe SIBISETCS TEMO MHOTHMX HAayYHBIX HMCCIIeIOBaHUIMA,
JIOKJIaOB Ha KOHMepeHIIUsX, cTateil u auckyccuit B UHTepHere.

AJITOPUTMBI BeCbMa CJIOXXHBIX METONOB — COIPSIKEHHBIX TPaIUeHTOB U
MEPEMEHHON METPUKM — MOXHO HalTu B ucciaenoBaHusix Ilpecca u np.
«Numerical Recipes for C» (Press et al., 1992) u «Numerical Recipes» (Press et
al., 1986). BosbIoit acCCOPTUMEHT MPOLIEAYP aHATUTUYECKON ONMTUMU3ALIMU
COJIEPXKUTCSL B yXXe€ YIoMsiHyToM Tpyae Macrepca «Neural, Novel & Hybrid
Algorithms for Time Series Prediction» (Masters, 1995) u Ha mpunaraeMoM K
HeMy AucKe. JJomoTHUTEIbHBIE MTPOLIeTYPhI IJI1 aHATUTUUECKON ONITUMU3AIINN
noctyrHbl B coctaBe 6ubamnorek IMSL u NAG (Visual Numerics u Numerical
Algorithms Corp. COOTBETCTBEHHO) M B COCTaBe ONTUMU3AIMOHHOIO Habopa
mist MATLAB (MHoroueneBoro MareMaTuyeckoro makera ot Math Works,
508-647-7000, oyeHb MOMYJISIPHOTO B Cpeie 3aHUMAIOIIMXCsl (PUHAHCOBBIM TUIa
HupoBaHuem). Kpome Toro, B MS Excel BctpoeH Solver — aHaTUTUYECKU I OTT
TUMU3ATOP, OCHOBAaHHBIN Ha MeTofe HploToHa U CONPsIsKeHHBIX TpageHTax.

Kak ncTouHuK ob61eit mHpopMaluu 00 ONTUMMU3ALMKU MPpU pa3padboTKe
TOPTOBBIX CUCTEM MOXHO IOopeKoMeHaoBaTh KHUry PoGepra Ilapno «Design,
Testing and Optimization of Trading Systems» (Robert Pardo, 1992). Kpome
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MPOYEro, B KHUTE MPUBEACHbI TPUMEPHI TPUObLILHON ONITUMHU3ALIUMY, U30eXka
HUS YpE3MEPHON TTOATOHKY CUCTEMBI TTOJ LIEHOBBIE TAHHBIE U MPOBEICHMUS TE
CTOB C IIPOrOHKOM BIIEpE/I.

KAKOW OMTUMWU3ATOP NOAXOAUT BAM?

Kak MuHUMYyM T1060MY Tpeiimepy ciienyeT UMeTh ONITUMU3ATOP C BO3MOKHOC
TBIO TIPOBEACHUS JTOOOBOM ONTUMM3ALIMKU W ONITUMU3AIIAN TTOJ YITpaBIeHUEM
noJyib3oBaTenst. Eciam Bel mcnonb3yere sl pa3padoTku cucteM TradeStation
wm Excalibur, 3T onTMu3anyy BaM yxKe 10CTyITHBI. C Ipyroii CTOPOHEI, €CJI
BBI ucnonb3yete Excel, Visual Basic, C++ umm Delphi, BaM mipugercs paspa
OaTbIBaTh COOCTBEHHBIN onmTMMMI3aTop. Kak 1mokasaHo BhIIIIE, 3TO JOCTATOYHO
IIPOCTO, ¥ JJISI MHOTHX IIPO0JIeM JT0O0Bast OIITUMM3AIINST MJIH OTITHMU3AIIHS IO
VIIpaBJIeHUEM TI0JIb30BATENs — JIYYIINI TOAXOM.

Ecnm nnst pa3pa®oTKu Ballieit cUcTeMbl TpeOyloTcsl 6oJiee MPOIBUHYTHIE
METOJIBI, XOPOIIINiA BEIOOP — TreHeTHYecKuit ontuMm3arop. Ilpu moMorm o
©0BOTO MOAX0HA M TEHETUYECKOTO ONTUMMU3aTOPa MOKHO PEIINTh IIPAKTHIEC
KU JTI00y10 3a1a4y. B Hatreit paboTe MBI TTOUTH HE UCITOJIB3YeM IPYTUX MHCTPY
meHTOB! Tlonb3oBatenssm TradeStation punmercst o BKycy TS-Evolve, mpen
nmaraembiii Ruggiero Associates. Evolver ¢upmsr Palisade Corporation xopoiix
I1s1 mosb3oBateneil Excel u Visual Basic. Ilpu paspaborke cucrem Ha C++
unu Delphi Beioupaiite C++ Genetic Optimizer, npeanaraemsblit Scientific
Consultant Services, Inc. I'eHeTHueckuit onTUMU3aTOp — Haubosee YHUBED
CaJIbHBIM MHCTPYMEHT CPEeI ONTUMM3aTOPOB: AaxkKe 3amadu, 6osee 3¢ PeKTrB
HO pellraeMbIe IPYTUMU METOJAMU, MOTYT OBITh MEIUTEHHO, HO BEPHO PEIIeHEI
XOPOIINM TeHETHYECKUM aJITOPUTMOM.

A eclii BB BCe X€ XOTUTE WCITBITATh aHAIMTUIECKYIO ONTUMM3ALINIO WIIH
CUMYJISIIIUIO OTKWTA, MBI PEKOMEHIYEeM BOCITOJIb30BaThcs KHHUTo# Ilpecca
u ap. «Numerical Recipes in C» (Press et al., 1992) 1 BbILIEyOMSIHYTBIM TPY
noM Mactepca (Masters, 1995) kak UCTOUHMKAaMU U UH(pOpPMALIMU, U KOIOB.
[Tons3oBatenu Excel MoryT morpo0oBaTh TakXKe BCTPOCHHBI Solver.
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CraTHucTrTmkKa

MHorue pa3pabOTYMKU TOPTOBBIX CHCTEM HE OLICHMBAIOT CTATUCTHYECKYIO
3HAYMMOCTD Pe3y/IbTaTOB ONTUMM3ALIMU. DTO TOCTATOYHO HEMPUATHO, YUUTBI
Basl, YTO CTAaTUCTUKA NMPUHIUITMAILHO BaXKHA MPU OLIEHKE MOBEACHUS TOPTO
BbIX cucTteM. Kak, Hampumep, MOXHO CYIUTh O IPUYMHE YCITeXa CUCTEMbl —
peajieH 1 OH WIM OCHOBaH Ha apTedakTe MO0 Ha «yZauHOM» BBHIOOPKE AaH
HBIX? 3agyMaiiTech 00 3TOM, BeIb CJICAYIONIas BRIOOPKA MOXKET OBITH HEe oue
pEeIHBIM TECTOM, a peajibHOI Topropieil. Eciim moBegeHe cUCTEMBI OMpeaest
JIOCh CITydaeM, MOXHO OBICTPO JIMIIUThCS KanuTana. HykHO HaiiTm OTBeT Ha
CJIEOYIOLINIA OYeHb BaXKHBIN BOMPOC: BbICOKas 3(POEKTUBHOCTb CUCTEMbI BbI3
BaHa OOHApyXeHUEM I10-HACTOSIILEMY ONTUMATbHBIX IMapaMeTpOB WIM SIBIISI
eTCSl pe3yJIbTaTOM <«ITOATOHKW» T0J MCTOPUYECKUe HaHHble? MBI BCTpeuyain
MHOTO pa3paboTYNKOB CUCTEM, KOTOPbIE OTKA3bIBAIOTCS OT JII00O0I ONTUMM3a
IIMM BOOOIIIE 10 IPUYMHE UPPAIIMOHAIBLHOTO CTpaxa MOATOHKM, He 3Hasl, 4TO
CTATUCTUYECKUI aHaJM3 TIOMOTaeT GOPOThCS C BTOM OMacHOCThIO. B ob1eM,
CTAaTUCTUKA MOXET ITOMOYb TPEIepy OLIEHUTb BEPOSITHOCTb TOTO, YTO CUCTE
Ma B OymylieM OymeT padoTaTh TaK Xe MPUOLUTLHO, KaK M B IIponuioM. B aToit
KHUTE MBI TIPEICTaBUJIN Pe3yIbTaThl CTATUCTUUECKOTO aHajInu3a Be3ae, TAe 3T0,
10 HallleMy MHEHMIO, TTOJIE3HO U YMECTHO.

Cpeay METOIOB CTAaTMCTMUYECKOTO aHajii3a, HauboJjiee IMOJIE3HBIX Tpeiiae
Py, MOXHO Ha3BaTh MPOBEPKY M0 KpuTeprio CThIOAEHTa, KOPPEISILIMOHHBIA
aHaJlu3 ¥ HEKOTOPbIE BUIBI HEMMapaMeTPUUECKOIrO CTaTUCTUYSCKOTO aHAIM3a.

Ilposepra no kpumepuro Cmorodenma HeoOXoOUMa B TeX CIlIydasix, Koraa
HaJ0 ONpPEIeIUTh BEPOSITHOCTh TOTO, UTO CPeIHEee WM CyMMa HEKOTOPOTO psiaa
HE3aBUCHMBIX 3HAYEHU I (ITOJYYEHHbBIX U3 BEIOOPKH) OOJIbIIIE WM MEHBIIE HE
KOTOPOTO YMCJIa WIM HaXOAMTCS B HEKOTOPBIX Tpelenax oT Hero. Hampumep,
MmpoBepKa 1Mo Kputepuio CThIOAEHTa MOXET BCKPBITh BEPOSATHOCTb TOTO, UTO
0011as IpUOBLTHL psia cAeNOK (KaXnas ¢ MHIWBUAYaJIbHBIMU ITOKA3aTeISIMU
MPUOBLIN/YOBITKA) MOXKET MPEBBICUTh HEKOTOPHIN MOPOT B pe3yjbTaTe Ipo
CTOM CITy4alfHOCTU. DTU KPUTEPHUU TaKXKe MOJIE3HbI IJIsT BBIOOpA MePUOAUIHO
CTU TaHHBIX, HAIIpUMEP TIPU BIYKUCICHUY JHEBHOTO WA MECSTYHOTO TOX0a 3a
MepuoJ B HECKOJIBKO JieT. Kpome Toro, mpoBepka mo kpurepuio CTbloAeHTa
IOMOTAaeT YCTAaHOBUTb TPAHWILIBI MPOU3BOAUTEILHOCTH CUCTEMBI B OymyleM
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(ecmu mpennoioXKUTh, YTO HAa PhIHKE HE OXKUAAETCS CTPYKTYPHBIX U3MEHEHUI),
YTO MO3BOJIUT 3asIBUTh, HAIIPUMEDP, CIEAYIOLIee: «BEPOSITHOCTb TOIO, UTO B Oy
IYILIEM CPEIHSS IIPUOBLIbL COCTABUT OT X 10 Y, Oosiee 95%».

Koppeaauyuonnwiii anaiu3 moMoraeT OMNPEIEIUTb CTENEeHb B3aMMOCBSI3U
JIBYX pa3IMYHbIX IepeMeHHbIX. [Ip1 UCMONb30BaHUM 15T TPUHSITUS PEIICHUA
OH TaKXe IOMOTAaET OMPEACIUTh, SIBJISIIOTCS JIM CBSI3U «CTaTUCTUYECKU 3HAUM
MbIMHW» WJIN ITPOCTO CﬂyqaﬁHbIMM. C ITOMOIIIbIO TAKNX METOJOB MOZKHO OIIpE
JIEJIUTh TOBEPUTEJIbHbIE MHTEPBAJIbI I'PAHULL «peaibHOM» KOPPESIIIUU, T.€. KOP
peJISIMM TI0 BEIOOPKE MaHHBIX 32 HEKOTOPBIN Mepuona BpeMeHu. Koppesuu
OHHas CTaTUCTUKA Ba>kKHa ITPU ITONCKE NMEPEMEHHDBIX, KOTOPbIX MO2KHO MCITIOJIb
30BaTh KaK IIPOTHOCTUYECKUE TTOKA3ATEM, HATIPUMED, B HEHPOHHOM CETU WU
B CUCTEME YPABHEHUI PErpecCUu.

KoppensiiimoHHbIi aHaIM3 U HermapaMeTpUYeCKUe CTaTUCTUYECKUE METO
Jbl (KpUTEPUIA HATTUYMSI «4EPEAYIOLINXCS TTOJIOC» B PSIAY JAHHBIX) TOJIE3HBI TPU
OLICHKE 3aBUCMMOCTH 3HAYCHUM Psifia JTaHHBIX OT MPEAbIIYIINX 3HAYCHUUN B PSALY
(cepuiiHoii Koppensiunn). Hanpumep, AeCTBUTENBLHO JIM BBITOTHbIE CIEIKH CJIe
IYIOT B BUIIE MOJIOC WIM TPYIIH, MEXAY KOTOPBIMU CIUTOIIHbIE yOBITKU? KpuTe
PMU HAJIMYMST «I10JIOC» TO3BOJISIIOT OIPENEIUTD, YTO XK€ Ha CaMOM JIejie TIPOUC
XOOUT. Ecau B cucreme ecthb CepHﬁHaﬂ Koppeasdauusd, €€ MOXKHO MCITOJIb30BaTh
IIJIs1 IepeHacTpoiiku cuctembl. Hampumep, eciy B cucTeMe BhIpaXkeHbI TTepUO
IIbl TIpUOBbUIEH U YOBITKOB, MOXHO pa3paboTaTh METacUCTEMY, KoTopas OyaeT
MIPOBOIUTDL CAEJIKY 3a CAEJIKOM, IMOKa €CTh MPUOBLIM, U IpeKpallaTh TOPTOBIIIO
Tocjie TIepBOI YOBITOUHOM CHCIKM, YXOISI B «BUPTYaJbHYIO TOPTOBJIIO» 10 Ha
CTYIJICHUSI HOBOM MPUOBUTLHOM Monockl. Ecv mosiockl peajibHO CYIIECTBYIOT,
TO l'lOl[O6HaH CTpaTerrud MOXET 3HAYUTCIbHO YJIYUYIIUTH ITOBECACHUE CUCTEMBI.

3AYEM HYXEH CTATUCTUMECKUA AHANIU3 NMPU OLIEHKE
TOPIroBbIX CUCTEM?

OueHb BaXKHO OMPEAC/IUTh, NIeUCTBUTENBHO JIU HAOI0JaeMble TPUOBLIN pealb
HbI (T.€. OCHOBaHBI HE Ha apTedaKkTaxX TeCTUPOBAHUSI) U KaKOBa BEPOSITHOCTD,
4TO cucTeMa OyAeT JaBaTh MOJOO0HbBIE MPUOBLIY B OyayIIEM MPU peaibHON TOp
ropje. XOTsl TECTUPOBAHME Ha JaHHBIX BHE IPEAEIOB BHIOOPKU MOXKET 10 HE
KOTOpOM CTEINEeHU M0Ka3aTh, BBIACPXKXUT JIU CUCTEMa UCITbITaHUE 00Jiee HOBBI
MU TaHHBIMU, MPU MOMOIIYA CTATUCTUKU MOXKHO MOJIYYUTh TOMOJTHUTEIbHYIO
nHdopmaimo. CTaTucTUKA MO3BOJISIET ONPEAEIUTD, CIyYaeH JIU pe3ybTaT Uin
OH OCHOBaH Ha peajibHbIX TOCTOMHCTBAX CUCTeMbl. CTaTMCTUYECKHME PACUETHI
MOTYT OBITb UCHOJIb30BaHbI IS OOHAPYKEHUST MOATOHKU MO UCTOPUYECKUE
JIaHHbIE, T.€. MOTYT OINPEICNUTh, SIBJISIETCS 1 HabmogaeMast 3(pPeKTUBHOCTh
MOJIET peaJIbHOI WJIM K€ OHa — Pe3yJbTaT MOJATOHKH.

CiieqyeT OTMETUTD, UTO B CTAaTUCTUKE, KaK MPABUJIO, AEIAI0TCS HEKOTOPbIE
TeopeTUYECKUE MPEATION0XKEHNUSI OTHOCUTEIBHO 00pa310B JaHHBIX U BBIOOPOK,
K KOTOPBIM MOXHO aJ€KBaTHO MPUMEHSTh CTaTUCTUYeCKUEe MeToabl. [Ipu pa
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6oTe ¢ TOProBbIMM CUCTEMAaMU 3TU IIpaBUJIa HACTUYHO MMPUXOANTCA HAPYIIATh,
IPpUYEM HCKOTOPBIC HApYIICHUA IMpaBUJI HE MMCIOT HUKAKOW HpaKTPI‘ICCKOfI
IOEHHHOCTH, TOraa Kak OoJtee BaXKHbIE IIpaBrJia 4aCTO yaacTCA 0o0oiiTh 6e3 KoM
ITpoMucca. HpI/I HCITOJIb30BaHNN JOITOJIHUTC/IbBHOI'O aHaIn3a HOpOfI yoacTcia
000UTH W1 CKOMIICHCHUPOBATb JaXXE BECbMa TAKCJIBIC HCCOOTBCTCTBUA JaH
HBIX Tp€6OBaHI/IHM CTaTUCTUYECKOIo aHanu3a. B 06H_ICM, MBI ITOJTHOCTBIO OTAa
€M cebe OTYET B CylI€CTBOBAHNN Takou HpO6JI€MbI " IMMPOJOJKHM €€ 06CY)K,I[C
HHE I10CJIE HOZ[pO6HOFO pPaCcCCMOTPEHHA OCHOB pacCMaTpmMBacMOIro BOITIpOCa.

BbIBOPKA

J71s1 cTaTUCTUKY, a CIIeI0BaTeIbHO, W TSI HAIIETO IIOHUMaHus, QyHIaMeHTAaJlb
HBIM SIBJISIETCS TIOHSITUE 8bl00pKU — W3BICYEHUST 00pa3ya TAaHHBIX U3 HEKOei
0o0IIMpPHOI, a0CTPaKTHO ompeneanmoit nonyaayuu. OCHOBHAS UIes CTaTUCTH
YeCcKOro aHajr3a COCTOUT B TOM, YTOOBI MCITOJIb30BaTh BHIOOPKY MJIS TIOJIyYe
HUSI 3aKJIIOYEHMS O TIOMYJISLUY JaHHBIX. [Ipu paboTe ¢ TOProBEIMU MOJCISIMU
O TOMYJISILIMEN OOBIYHO TTOHUMAETCS BCSI COBOKYITHOCTh TAHHBIX (TTPOILIIBIX,
HACTOSIINX U OyIyIINX) JUIS ONPeIeIeHHOTO PHIHOYHOTO MHCTPYMEHTa (Ha
MpuUMep, BCe S-MUHYTHBIC IITpUXU Ha Bce (prodepchl S&P 500), Bce coenkm
(TIpolIble, HACTOSIIIME W OyAyIIUe), COBepIICHHbIC TaHHON CUCTEMOI WU TI0
JAHHOMY MHCTPYMEHTY, a TaKXKe BCe MPUOBLIN — TOIOBbIC, MECTUYHbBIC M JaXe
nIHeBHBle. HammpuMep, Bce KBapTalibHble TPUObLIN IBM — niprMep mommyassiumn
JaHHBIX. BbIOOpKa MOXeT IMpencTaBisiTh cO00i crienuuIecKrue UCTOpUdec
KHe JaHHbIe, MCITOJIb3yeMble TP pa3paboTKe WM TeCTUPOBAHUU CUCTEMBI,
JaHHBIE O MPOBEACHHBIX CAEJIKAX WIM O MECSIYHOW MPUOBLIN, TPUHECEHHOM
STUMMU CAETKAMMU.

IIpu co3maHnM TOPTOBOI CUCTEMBI Pa3pabOTUYNK OOBIYHO OTIPENesIsieT Bb
0OOpKY IaHHBIX U3 MOJEIMPYEMOI momysiiu. Hampumep, 4ToOb pa3padboTaTh
cuctemy mist Toproim S&P 500 Ha ocHoBe rumoTe3bl: «Ecim BUuepanrHss 1eHa
3aKpBITHS BBIIIE, YeM 1IeHa 3aKPBITHS TPY ITHS Ha3ald, TO 3aBTpa PHIHOK OyneT
MMOJHUMATBCS», Pa3paboOTIMK OepeT BHIOOPKY 1ieH Ha KoHell aHs o S&P 500,
MIPOCTUPAIOIIYIOCS Ha3ad, HalmpuMep, Ha 5 jieT. OcraeTcss HaaesThCs, YTO BbI
Oopka penpezenmamusna, T.e. OTpaXkaeT peaJbHOE TUITMYHOE TTOBEIeHNE PHIH
Ka, 1 B OyaymieM (WIM Ha IpyroM, HEM3BECTHOM oOpa3slie MJaHHBIX) CUCTeMa
Oynet paboTaTh He XyXe, YeM Ha MCITOJIb30BaHHOM IpU pa3paboTKe oOpasiie.
YToO6BI MOATBEPANTD WIIA OTIPOBEPTHYTh PE3YIbTAaThl ONITUMU3AIUU, Pa3paboT
YUKW CUCTEMBI TIPOBOIST TECTUPOBAHNE HAa OMHOM WJIM HECKOJIbKUX TIeprUoIax
6He 6blOOpKU, T.€. Ha 00pa3liax JaHHBIX, HEe UCITOIb30BaBIINXCS VTSI pa3paboT
KJ WM ONTUMU3ALMU crcTeMbl. HampuMmep, B HallleM ciydae pa3paboTyrK
ucnonb3yeT fanHbie ¢ 1991 r. mo 1995 r. st pa3pabOTKM 1 HACTPOUKM CHUCTE
MBI U pe3epBUPYET AaHHBIe 3a 1996 T. 11 TeCTUPOBAHUS BHE IPENEIOB BbI
6opku. O4eHb peKOMEHIYETCS 3apaHee 3ape3epBUPOBATh OMWH WIM HECKOJIb
KO TIEpUOJ0B JJISI TOMOOHOTO UCCIIEI0OBAHUS.
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OpnHa 13 mpo0bJieM ¢ BEIOOPKOI 00pa31ioB U3 MOMY/ISIINI (pUHAHCOBBIX JaH
HBIX 3aKJIIOYAETCS B CJIOXHOW M MEpeMEHYMBOM MPUPOoAe 0ObEKTa: 3aBTpalll
HUI PHIHOK MOXET ObITh HE TTIOXOXX Ha CErOAHSIIHMI. MHOoraa 9T n3MeHeHUs!
3aMEeTHBI, ¥ MX MPUYMHBI MOTYT OBITH JIETKO orpeneieHbl. Hampumep, mosene
Hue uHaekca S&P pe3ko uameHunoch B 1983 r. B pesynbrare BBeIeHUs (hbblO
YEePCOB U OIMLIMOHOB Ha 3TOT MHAEKC. B TakMx cyd4asix MOXKHO pacleHUTh U3Me
HeHHUe, KaK COOBITHE, CO3IaBliiee IBe OTIeIbHbIe TTonyasauun: S&P no u mmocne
1983 1. Beibopka, B3siTast U3 0ojiee paHHETo Ieproaa, He OyaeT perpe3eHTaTUB
Ha JIJ1s1 00J1ee TI03IHETr0, TTOCKOJIBKY OHA B3sITa U3 Apyroi nomyiasuun! KoHeuno,
3TO BKCTpeMalibHBIN citydail. ['opa3mo 4Jailie CTpyKTYpHbIE U3MEHEHUSI phIHKA
BO3HMKAIOT BBU/IY CJIa0bIX BIUSIHUI, KOTOPBIE TOPOI HEBO3MOXKHO OIPEIE/INTD,
0CO0EHHO 3apaHee. B HEKOTOPHIX CiIydasiX ppIHOK MOXET OCTaThCsI TPUHLIMITA
aJIbHO TEM 3Xe, HO (hasbl IMPOLIECCOB, KOTOPbIE HA HEM ITPOXOASAT, MOTYT OBITh
Pa3IMYHBIMU; HEOCMOTPUTEIIBHO B3SITasi BLIOOPKA MOXKET ITPUHAIJICKATD K IPY
roii (pasze 1 OBITh peNPEe3eHTATHBHA TOJBKO IIJISI Hee, HO He [UISl phIHKA B LICJIOM.
Kak e MOXXHO oIpee/nTh, IeCTBUTEILHO JIM BBIOOPKA, UCITOIb30BaHHAS [IJIST
TECTUPOBAHMSI, OTHOCUTCS K TOMY XK€ TIEPUO/Iy, UTO U TaHHbIE, HA KOTOPBIX Oy
nIeT uatu Toprowiss? Eciu He TIphiraTh B MallIMHY BpeMEHU U HE TECTUPOBATh
Oymyliee, TO He CYIIECTBYET TOCTOBEPHOIO CIoco6a OMpeAeuThb, He CIYIUTCS
JI 3aBTPa Ha phIHKE JIOMaloIIast CucTeMbl MeTaMopdo3a. MHOXEeCTBEHHBIC TeC
TBI BHE TIPEIeSIOB BHIOOPKU MOTYT JaTh HEKOTOPYIO TapaHTUIO YCTOMUMBOCTU
CHUCTEMbI, TTOCKOJIbKY OHHM MOATBEPIAT, YTO CUCTeMa, 0 KpaitHeil Mepe B He
CKOJIBKMX TIepHoaax, padoTaia 6oJiee Wi MeHee cradmnbpHo. [lpn Hammanm pe
MPEe3ESHTATUBHOM BHIOOPKU MOXHO CAEJIaTh CTATUCTUYECKU JOCTOBEPHBIE BbI
BOJIBI O TOM TTOMYJISILIMU, U3 KOTOPOI BEIOpaHbI 00pa31bl JaHHBIX. CTaTHCTUKA
HE MOXET OIpeNeNUTh Oyayiie (pyHaaMeHTalIbHble U3MEHEHUS PhIHKA.

ONTUMMU3ALMNA N NOAINOHKA nog UCTOPUYECKUE AAHHbBIE

Elie onuH acrnekT pa3paboTKy TOPrOBBIX CUCTEM COCTOUT B ONMUMU3AUUL, T.€.
yAay4dimeHun 3pOEeKTUBHOCTU CUCTEM ITPU MTOMOIIN ITOA0Opa TaKUX 3HAYCHU I
napaMeTpoB, MPU KOTOPBIX CHCTeMa aeT HAWJIYJIlIMi pe3yJbTaT Ha BRIOOpPKeE
naHHbIX. Ecu cucteMa He paboTaeT Mpu TECTUPOBAaHUU Ha TaHHBIX BHE Ipe
JIeJIOB BBIOOPKU WIM Ha peaiIbHOM PBIHKE, TOBOPST, YTO MPU ONTUMM3ALIUU
nMesaa MeCTO nodeoHKa nod ucmopuieckue danHvle. BripoueM, moaroHka Obl
BaeT T10JIE3HOMN U BpenHou. [loae3nas nodeonka — 3TO cliydaid, Korma Mojellb
MOIOTHAHa IO/ BCIO IMOMYJISIIUIO (T.€. TIOA AOCTaTOUHO OOJIBIIIYIO U TIPEACTaBU
TEJbHYIO) U MpPU 3TOM OTpaXkaeT BCE NOCTOBEPHBIE XapaKTePUCTUKU peajib
HOI monyasiuu B cucteme. Ilodeonka epedna, ecam CUCTeMa COOTBETCTBYET
TOJILKO HEKOTOPBIM CIyYallHBIM XapaKTepUCTUKaM, He 00s3aTeIbHO OTpaxka
IOLLIMM CBOMCTBA BCell MOMYJISILIUNA.

Pa3paboTunku HegapoM 0OSTCS BpeTHOM MOATOHKM, T.€. CUTYallu, KOTaa
napaMeTphbl, ONITUMU3UPOBaHHBIE HA TaHHOI BEIOOPKE, HE pabOTalOT Ha MOy
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nsumd B uesaoM. Eciiv BeiOOpKa Obli1a HEOOIBIIONH WIM HE MPEACTaBUTEIbHOM,
BEpOSITHEE BCEro, cucTeMa Oy/leT paboTaTh XOpOIIO Ha JAaHHOW BBIOOPKE U U3
PYK BOH TIJIOXO Ha APYTrOW WJIU, YTO €llle ONlacHee, MPUBEIET K MOTepe NIeHET B
peasibHOI Toprosyie. YeM Oosibllle BHIOOPKA JAHHBIX, TEM MEHBIIIE 3Ta Orac
HOCTb: BEPOSITHOCTb BPEAHOU MOJATOHKU CHUXKAETCSI, a TOJIe3HOM — BO3pacTa
eT. Bce paccMaTpuBaeMblie METObI CTATUCTUKHU OTPaXKaloT 3TO SIBJICHUE, Jaxe
crneuraiIbHO MpeaHa3HaYeHHbIE 7151 ONTUMU3aLM K. JJOCTOBEPHO U3BECTHO, UTO
yeM OOoJibllle TTapaMeTPOB TMOJABEPraeTcs ONTUMU3ALIMU, TEM OOJIbIIE BEPOSIT
HOCTb TOTO, YTO BbICOKHE PE3YJIbTaThl CUCTEMBI OYIYT JOCTUTHYTHI YUCTO CITY
YaliHBIM coueTaHueM. Eciu Xe pe3yabTaTbl CTATUCTUYECKOTO aHal3a YIOB
JIETBOPUTENIbHBI, U TECT OCHOBBIBAJICS Ha IOCTATOYHO OOJIBIIION BHIOOPKE JaH
HBIX, TO BEPOSITHOCTb CIy4alflHOTO pe3yJibTaTa CHUXKAETCS, U JaXe MOJydyeH
HBII MPU ONTUMU3ALMU MHOXECTBA MapaMeTpPOB pe3yJbTaT BIIOJHE MOXKET
OBITb peaJIbHBIM U 3HAYMMBIM.

HekoTopbie Bo3paxaroT, UTO pa3Mep HEe UMEET 3HAUEHUSI, T.€. pa3Mep Bbl
OOpPKU U KOJIMYECTBO MPOBEACHHBIX CIIEJIOK HE UMEIOT HUYEro ODIIEero ¢ puc
KOM M30BITOYHOI ONITUMU3ALIUH, U YTO 00JIbIIasi BHIOOPKA HE CHUMAET YTPO3bl
BPEIHOU MOATOHKMU MOJ UICTOPUYECKUE JaHHbIE. DTO HEBEPHO U MaTeMaTU4ec
KM, U UHTYUTUBHO. HUKTO He cTai OBl 0OJblIe AOBEPSATh CUCTEME, KOTOpast
nposenia 3 — 4 caenku 3a IeCSITUIETHUI NIEPUO/, YEM CUCTEME, KOTopasi Mpo
BeJla 0oJiee ThICSIYM AOCTATOYHO MPUOBLIBHBIX cieioK. [IpencraBsre cede Mo
JIeJIb IMHEWHOM PErpeccuu, B KOTOPOU MPSIMYIO IMHUIO MIOATOHSIOT K Sy TO
yek. Ecu Touek Bcero aBe, To BHE 3aBUCUMOCTHU OT UX MOJIOKEHUSI JIMHUIO BCE
IJ1a MOXHO «IOJOTHaTh» UaeadbHO. Eciau Touek Tpu, TO AEJO YCIOXKHSIETCS.
Ecnu ke Touyek AeiCTBUTETbHO MHOTO, TO TTpo0JieMa CTAHOBUTCS €Il CJIOXK
Hee, €CJIM TOJIbKO PacIojIoKEHNE TOUEeK HE COAEPKUT HEKOETO PeabHOTO JIU
HEMHOIo pacripe/ieieHusl.

ITpumep c TMHEIHOU perpeccueli mokKa3bIBaeT, YTO BpeaHAas TOATOHKA 3a
TPYIHSIETCS C pOCTOM 00beMa JaHHbIX. CpaBHUTE JBE TOPTOBbIE CUCTEMBI: OTHA
rpoBesa 2 caenkuy ¢ npuobuibio $100 B KaxKmoii M cTaHAapTHBIM OTKJIOHEHEM
$100; npyras — 1000 cie0K C TAKUMHA XK€ CPEIHUM U CTAaHIAPTHBIM OTKJIOHE
Husimu. I1pu craTucTUUEeCKOi olieHKe cucTeMa, rposeaias 1000 coenok, Oy
JIET TOpa3/lo «CTaTUCTUYECKU 3HAUUMEES», UeEM CUCTEeMa, MpoBeAIasi 2 CIEIKU.

B Mopensix MHOXECTBEHHOU JTUHEWHOW perpeccuu nMpu yBeJIUYeHUM KO
JIMYECTBA MapaMeTPOB perpeccuu (bema-eecog) MO OTHOLICHUIO K pa3Mepy
BBIOOPKU YBEJIMYUBAETCS CTENEHb BPEAHOU MOATOHKYU W YMEHbBIIIAETCS JOCTO
BEPHOCTh PE3yJIbTaTOB MOJEIU. JpyrumMu cioBamMu, 4eM BbIllI€ CTEEHb IO/,
TOHKU MOJ UCTOPUUYECKHUE JaHHbIE, TEM CJIOKHEEe JOOUTHCSI CTATUCTUYECKOMN
3HaYMMOCTHU. VICKTI0UeHMEeM SIBJISIETCS ClTy4yaid, KOr/a MoBbIIIeHUE Pe3yJibTa
TUBHOCTU MOJIEJIU, BBI3BAHHOE MTOATOHKOI, KOMIIEHCUPYET MOTEPI0 3HAYMMO
CTU TIpU f00aBJieHUM nmapaMmeTpoB. OlleHKa CTeNeHU 0XUAAEMOTr0 CHUKEHUSI
KOPPEISLUY IMPU UCTOJTBb30BAHUM JAHHBIX BHE BBIOOPKU MOXKET ITPOU3BOIUTH
CSl HATMIPSIMYIO, UCXOJISI U3 00beMa JaHHBIX U KOJIMYECTBa MapaMeTpPoB: KOppe
JISILIMST CHUZKAETCSI C YBEJTMUEHUEM YKCJIa TapaMeTPOB U YBEJIUUUBAETCS C POC
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TOM 00beMa JaHHbIX. B 001IeM, CylecTBYIOT TOCTOBEpHbIE MaTeMaTUYeCKUe
JI0Ka3aTebCTBa TOTO, YTO BEPOSITHOCTh BPEAHOM MOATOHKY MOBBIIIAETCS, €CIU
KOJIMYECTBO ONTUMU3UPYEMBIX TTApaMETPOB BEJUKO MO OTHOIIEHUIO K 00beMY
MCMoJib3yeMoii BBIOOpKU HaHHBIX. PakTnuecku, Korma n (pa3mep BbIOOPKM)
CTpeMUTCS K OECKOHEYHOCTU, BEPOSITHOCTh TOTO, YTO MOJATOHKAa MapaMeTpoB
OyIeT HenpeACTaBUTETbHOU ISl JAaHHOU MOMYJISILIUU, CTPEMUTCS K HyI0. Yem
0oJIbllIe TapaMeTPOB ONTUMU3UPYETCsI, TeM OoJIblasi TpeOyeTcsl BhIOOpKaA JaH
HbIX. Ha si3pIke CTaTUCTUKU 3TO 3BYYUT TaK: ONTUMU3MPYEMbIEC MapamMeTphbl
WCMOJIb3YIOT JHOCTYIHBIE CTENEHU CBOOOJbI.

Bce 510 BeieT K 3aKJII0YEHMIO, UTO YeM OoJibliie BbIOOpKaA, TeM OoJiee BEpo
SITHOCTb TOTO, YTO HalJIEHHBIE MTapaMeTpbl CUCTEMbI OYIYT MPENCTaBUTEIbHBIM
OTpaXXeHUEM XapaKTepUCTUK PbIHKA B 1IeJIoM. MajieHbKasi BIOOpKa, cKopee
BCero, Oy/leT HEINpeJACTaBUTENIbHOW: ee KpUBbIE BPsiI JU OyayT COOTBETCTBO
BaTh JIOJITOBPEMEHHBIM, YCTOMYMBBIM XapaKTepuUCTUKaM pblHKa. Jliobas Mo
JIeJib, TIOCTPOEHHASI C UCITOJIb30BAaHUEM MaJIEHbKOU BHIOOPKU, MOXET ObITh 3¢
(hbeKTUBHOM TOJBKO TI0 YMCTON CyYalHOCTU. ByJET 1 MOAroHKa «I0JIE3HON»
WA «BPEIHOW», BO MHOTOM 3aBUCUT OT OTPAXEHUS B HEW CIIyYallHBIX LIEHO
BbIX IBMKEHUM WIM peajbHbIX PHIHOYHBIX MPOIECCOB, YTO, B CBOIO OUYEPE[b,
3aBUCUT OT MPENCTaBUTEILHOCTA BhIOOPKU. CTaTUCTHKA MOJIe3HA, TTOCKOIbKY
MO3BOJISIET MPUHSITh B PACUET MPU OLIEHKE CUCTEMbI CTETIEHb IMOJTOHKU.

ITpu pabote ¢ HEUPOHHBIMU CETSIMU OINMACEHUSI OTHOCUTEIHLHO U3JUIIIHETO
o0ydeHUs, WIU TeHepaau3alui, COOTBETCTBYIOT OMTACEHUSIM OTHOCUTEIHLHO
WU3JIUIIHEN MOATOHKY MOl UCTOpUYECKUE TaHHble. Eciu BeIOOpKA TOCTaTOYHO
00BEMUCTA U TIPEICTaBUTENIbHA, TTOBBIIIAETCSI BEPOSITHOCTh OTPaXKEHUsI B Hail
JIEHHBIX OTITUMAJIbHBIX MapaMeTpax peajibHbIX XapaKTepPUCTUK PbIHKA, UYTO
MOJIE3HO JJIs1 pealibHO paboThl cucTeMbl. Eciu e BbIOOpKa Majia, MOIE/b
MPaKTUYECKU TapaHTUPOBAHHO OYIET HACTpOeHa Ha OCOOCHHOCTU BBIOOPKHU,
HO HUKaK HE Ha OCOOEHHOCTU PBhIHKA B 1IejIoM. JIJIsI HEMPOHHBIX CeTell ycmex
reHepajiu3aly O3HayaeT TO XK€, YTO Il APYTUX CUCTEM, — YCTOWYMBOCTH B
OymyllleM U Tak e CWJIBHO 3aBUCUT OT pa3MepoOB BbIOOPKU, MCTIOTb30BAHHOMN
JU1sT obydeHust ceTu. Yem Oosibllie BBIOOPKA WIA YEM MEHbIIE KOJIUYECTBO BE
COB CBsI3eli (T.e. MapaMeTpPOB), TEM BbIIIIE BEPOSITHOCTh YAAUYHOI reHepaan3a
UK. DTO TakKe MOXHO J0Ka3aTh MaTeMaTUYeCKU MyTeM pa3dopa HECI0X
HBIX TPUMEPOB.

Kak u B ciydae ¢ perpeccueii, npu pa3padboTKe HEMPOHHOI CeTU MOXHO
MPOU3BECTU OLIEHKY KOpPeKIINU KO3 GULIMEHTa KOoppeasiuuu (T.e. IoKa3aTe
JIs1, oOpaTHOro reHepanu3anuu). akTuyecku, HelpOHHAas! CETh IIPEACTABISIET
co0oli cucTeMy ypaBHEHUI MHOXKXECTBEHHOM perpecCcuu, XOTs U HeJIMHEHHBIX,
1 KOPPEJISILIUS BBIXOAHBIX 3HAYEHUI CETU MOXET pacCMaTpUBAThCsl KaK MHO
JKEeCTBEHHbBIN KO3 PUIIMEeHT Koppeasiiinu. MHOXeCTBEeHHAsT KOPPEJISILIMST MEX
JTy BBIXOJHBIMU U LIEJIEBBIMU 3HAYEHUSIMU MOXET ObITh CKOPPEKTUPOBAHA JJISI
MPOTHO3MPOBAHUS MTOBEICHUS CUCTEMbI Ha JaHHBIX BHE BBIOOPKU. Takas cKop
PEKTUPOBAHHAsI MHOXXECTBEHHAsI KOPPEJISIIUS TOIKHA TMTOCTOSITHHO UCITOIb30
BaThCS TSI OTIPEAeSICHUS TOTO, SIBJIsIETCS JIM 9(PHEKTUBHOCTb HEUPOHHOI CETU
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CITy4yaifHOW WM OHA BbI3BaHA OOHApPYKEHWEM pPEaTbHOM 3aKOHOMEPHOCTH B
LIEHOBOM TIOBeieHWU pbiHKa. Popmysia KOppeKIUuu KoadbuiimeHTa MHOXe
CTBEHHOU KOppEJSINU MpUBeIeHa HUXKE:

RC = SQRT (1.0 - ( (N - 1.0) / (N - P) ) * (1.0 - R*R) )

®opmyna npuBeneHa B ctuie si3bika FORTRAN. 3necs SORT o3Hauaer
KBaJIpaTHEIN KOpeHb; N — KOMWYeCTBO TOYEK JAHHBIX WIH (haKTOB B Clydae
HEeWpOHHO! ceTH; P— KOIMYeCTBO KO3(PGUIIMEHTOB perpecCuy Wik (B CIy
yae HeMPOHHOM CETH) BeCOB CBsA3eil; R — HEKOPPEKTUPOBAHHYIO MHOXECTBEH
Hylo Koppensiinio; RC — CKOppeKTUPOBaHHYIO Koppessainio. XoTs 3Ta Gop
MyJIa CTPOTO MPUIIOKIMA TOJIbKO K TMHETHOM MHOXECTBEHHOM perpeccuu (st
KOTOPOIi, COOCTBEHHO, U pa3pabaThIBaJlach), OHA HETUIOXO PabOTaeT C HEMPOH
HBIMHU CETSIMU M MOKET OBbITh MCITOJIb30BaHa JJIsI TOTO, YTOOBI OLIEHUTh, KaKast
yacTh 3((HEKTUBHOCTA CUCTEMBI O0YCIIOBJIeHA «BPEIHON» TTOJTOHKOM Ha TaH
HOM oOpasiie. Dta GhopMysia ONMUCHIBACT CBA3b MEXIY Pa3MEepOM BBIOODKU,
KOJIMYECTBOM MapaMeTPOB M CHIDKEHHEM 3(DGEeKTUBHOCTH pe3yabTaToB. Cta
TUCTHYECKAsT KOPPEKLMS, pacCUUThIBacMasl 1o JaHHOU (opMmyse, OymeT mc
ITOJTh30BaHa B TJIaBe O BXOJAaX CUCTEM Ha HEMPOHHBIX CETSIX.

PASMEP BbIEOPKU U PENPE3EHTATUBHOCTb

XOTg U3 CTATUCTUYECKMX COOOpaKeHUI pa3pabOTUYUKYy CIIeayeT UCKATh CaMble
0O0JIbILIKE U3 BO3MOXHBIX BRIOOPKHU JaHHBIX, TIPU paboTe ¢ PUHAHCOBBIMU PhIH
KaMU MeXIy pa3MepoM M TPeACTaBHTEIbHOCTHIO 00paslla CYIIEeCTBYIOT He
OJHO3HAYHBIE CBA3U. Bojblive BRIGOPKU O3HAYAIOT, YTO JAHHBIE YXOAAT Ha
3a]], B TaKMe NEPUOIbl BpEMEHU, KOTa PhIHOK ObUT (DYHIAMEHTAIBHO WHBIM —
BcriomHuTe S&P 500 B 1983 r.! D10 03HAYaeT, YTO B HEKOTOPHIX CIIydasix 00JIb
LM o0pasel] JAaHHBIX MOXKET ObITh MEHEe MPEeACTaBUTEbHBIM UM BKIIIOYATh
CMeCh 13 HECKOJIBKUX Pa3IMYHbIX ITOMYJIALMiA naHHbIX! ClienoBaTeIbHO, HEb3s
3a0BIBaTh, YTO XOTs LeJIb — MaKCUMAaJbHbIi pa3Mep BEIOOPKHU, CTOJIb XKe BaxX
HO, 4TOOBI JaHHBIE OTOOPaXKaaud TOT PhIHOK, KOTOPBIM cHUCTEMA JTOJIKHA PO
THO3UPOBATh.

CTATUCTUYECKAYA OLIEHKA CUCTEMbI

Pa3o0paBirch ¢ HEKOTOPHLIMY OCHOBHBIMU ITOJIOKEHUSIMUA, PACCMOTPUM IIPU
MEHEHHME CTAaTHCTUKU IIPU pa3pabOTKe U OLIEHKE TOPTOBBIX cucteM. Ilpume
pbl, IpUBEIeHHEBIE HUXXE, OCHOBAaHbLI Ha CHCTEME, KOTOpas ObUIa ONITUMU3H
poBaHa Ha HEKOTOPOI BBIOOPKE MJaHHBIX U 3aTeM TECTUPOBAJIaCh BHE IIpeie
JI0B BeIOOpKM. OlieHKa Ha JaHHBIX BHE IIPEAe/IOB BBIOOPKM OyAeT pacCMOT
peHa mepen OLEeHKOH Ha OCHOBE BbIOOPKHU, MOCKOJBKY €€ CTaTUCTUYECKUI
aHajau3 npoule (M aHaJlorMyeH aHajau3y HeONTUMU3UPOBAHHOI CUCTEMEI), B
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HEM HE TpC6y10TCH IMOIMpaBKM Ha OINTHUMMU3ALUWUIO WJIN MHOXECTBECHHBIC TEC
Thl. CucTeMa npeAcTaBisieT co0oit Moaenb ToproBiau uHaekcoM S&P 500, oc
HOBaHHYIO Ha JIYHHOM ILIMKJie, U ObIa onyOjMKoBaHa Hamu paHee (Katz,
McCormick, utonub 1997). Kon miist cuctemsl B ¢opmare TradeStation nmpuse
JIeH HUXKeE:

DefineDLLFunc:"SCSIWA.DLL",LONG, "SA_MoonPhaseDate" ,LONG, LONG;
Inputs: L1(0);
Vars: FullMoonDate(O) , NewMoonDate(0) , Trend(O);

{ OyHKIMS BO3BpamaeT naTy CJenylmei IIOJHOV WM HOBOM JIYHH )
FullMoonDate = SA_MoonPhaseDate (Date[5], 2);
NewMoonDate = SA_MoonPhaseDate (Date[5], 0) ;

Valuel = 0;

If (Date < FullMoonDate) And (Date Tomorrow >= FullMoonDate)
Then Valuel = 1; (llofHas dyHa CEeTONHS BEYEpPOM WIM 3aBTpa)

Value2 = 0;

If (Date < NewMoonDate) And (Date Tomorrow >= NewMoonDate)
Then Value2 = 1; {HoBasi JyHa CeroIHsI BeYEepOM WM 3aBTpa]

If valuel([Ll] > 0 Then Buy At Market;
If Vvalue2[Ll] > 0 Then Sell At Market;

Mpumep 1: OueHka TecTa BHe NpenenoB BbIOOPKU

OLLCHKa OﬂTHMM3HpOBaHHOﬁ CHUCTEMBbI Ha JaHHbIX, B3ATbIX BHC IIPEACIIOB BbI
60pKI/l M HU pa3y HE UCIIOJIb30BAaHHBIX ITPMW ONITUMHN3AaLlMH, aHAJJOI'MYHa OLICH
Ke HCOl'lTl/lMI/I3I/IpOBaHHOI7[ cucreMbl. B oboux cJydyadax nmpoBOAUTCA OOAUH TECT
0e3 nmoacTpoiiku mapamMeTpoB. B Tabi. 4-1 moka3zaHo MpUMeHEHUE CTAaTUCTUKI
JUIST OUEHKU HCOHTMMM3MpOBaHHOﬁ cucreMbl. Tam NpUBEACHBI PE3YJIbTAThI
ITPOBEPKU Ha JaHHBIX BHE IIPEACIOB BbI60pKI/I COBMECTHO C psaaOM CTaTUCTHU
yecKMX TokazaTeneil. [ToMHUTE, YTO B 3TOM TeCTe MCIIOJb30BaHbl «CBEXHUE
JaHHBIC», KOTOPBIC HE ITPUMEHAINCH KaK OCHOBA JId H&CTpOﬁKH rmapamMeTpoB
CUCTEMBI.

ITapameTpsl TOproBoit Moaenu yxe ObulM omnpeaeiaeHbl. O6pasel] JaHHbBIX
IIJISI OLEHKM BHE MpenesioB BbIOOpKM oxBarbiBaeT nepuoa ¢ 1.01.1995 r. mo
1.01.1997 r.; Mmomenb TeCTHpOBajach Ha 3TUX JaHHBIX M COBEpIliajia CMOAEIU
poBaHHBIE clelKu. bouio mpoBeaeHo 47 caenok. DTOT HA0OP CAEIOK MOXHO
CUUTATDH BbI60pKOﬁ COCJIOK, T.€. 4YaCTblO IOIYJIAINUN CMOACIMPOBAHHBIX CIC
JIOK, KOTOPBIC CUCTEMA COBEpIINIaA 5810} JaHHBIM IIpaBuWJjaM B ITPpOLIJIOM WJIN
OynyiieM. 31ech BOBHUMKAET BOMPOC IO TTOBOMY OLICHKM MMOKAa3aTeNlsl CpeaHei
l'lpl/l6blI[I/[ B CIACJIKE — MOIJIO JIU JaHHOC€ 3HAYECHHE OBbITH JOCTHUTHYTO 3a CYECT
qucToi ciydyaiiHocTu? UYTOOB HAWTU OTBET, MOTPEOYETCsl CTaTUCTUUYECKas
OLIEHKA CHCTEMBI.

YrtoObl HauaTh OLIEHKY CUCTEMBI, JJIS1 Hauajla HY>KHO pacCuuTaTh CpeaHee
B BbIOOpPKE M #n caeiok. CpenHee 3aech OyAeT MPOCTO CyMMOI MpuObLIeii/
yOBLITKOB, TOEIEHHOI Ha n (B taHHOM citydae 47). Cpennee cocrasuio $974,47
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Tabauya 4—1. Clenku ere evibopku dannvix S&P 500, ucnoavzoeanHvle 045
mecmuposanuss Mooeau Ha AYHHOM LIUKIIE

Jara [Jata Mpubbinb/  Kanutan CratucTmyeckuii aHann3 cpegHeil Npubbinun/yobiTka
BX0Aa BbIXOAa yObITOK
950207 950221 650 88825
950221 950223 -2500 86325 Pasmep BbIGOPKM 47.0000
950309 950323 6025 92350 CpefHee 3HaveHne BbIGOPKM 974.4681
950323 950324 -2500 89850 CraHgapTHOE OTKJIOHEeHME BblIGOpKM 6091.1029
950407 950419 -2500 87350 Oxunpaemoe CO cpenHero 888.4787
950421 950424  -2500 84850
950509 950518 -2500 82350 T-kputepuin (P/L>0) 1.0968
950523 950524 -2500 79850 BeposiTHOCTb (3HAYNMOCTb) 0.1392
950606 950609 -2500 77350
950620 950622 -2500 74850 AsTOKOPpPENSAUMA, cagur=1 0.2120
950704 950719 4400 79250 T-KkpuTEpUit 1.4391
950719 950725 -2500 76750 BeposiTHOCTL (3HAYMMOCTb) 0.1572
950803 950818 2575 79325
950818 950901 25 79350 MpubbinbHLIX COENoK 16.0000
950901 950918 10475 89825 MpPOUEHT NPUBLISNbHLIX CAENOK 0.3404
950918 950929 -2500 87325 BepxHsas 99%-Has rpaHvua 0.5319
951002 951003 -2500 84825 HwxHas 99%-Haa rpaHuua 0.1702

951017 951018  -2550 82275
951031 51114 3150 85425
951114 951116 -2500 82925
951129 951214 6750 89675
951214 951228 5250 94925
951228 960109  -2500 92425
960112 960117  -2500 89925
960129 960213 18700 108625
960213 960213  -2500 106125
960227 960227  -2500 103625

3a caenky. CtaHaapTHOE OTKJIOHEHUE (M3MEHUMBOCTD ITOKa3aTe et mpuobUIeii/
YOBITKOB) PAaCCUMTHIBAECTCS IMOCJIE 3TOTO BBIYMTAHUEM CPEIHETO M3 KaKIOTro
pe3ynbrara, uyto naet 47 (n) orkioHeHuii. Kaxmoe 3 3HaU€HUI OTKIIOHEHMS
BO3BOIMTCS B KBalpaT, BCe KBaApaThl CKJIAIbIBAIOTCS, CyMMa KBaapaToB e
guTcsd Ha n— 1 (B maHHOM ciiydae 46), KBaapaTHbBII KOpeHb OT pe3yJibTaTta 1
OymeT cmanOapmHubiM OmMKAOHeHUem ebibopku. Ha OCHOBe CTaHAAPTHOTO OT
KJIOHEHUSI BEHIOOPKU BBIUMCIIACTCS 0Jcudaemoe cmaHoapmHoe omKAOHeHue npu
ObLaU 6 cOenke: CTaHIAPTHOE OTKIIOHEHME (B maHHOM ciaydae $6091,10) gemur
cs Ha KBaJpaTHBIA KOpeHb U3 n. B Halllem cilydae oXumaeMoe CTaHAapTHOE
OTKJIOHEHHE cocTaBisieT $888,48.

YT0o06bl ONpeAe uTh BEPOATHOCTh CIAYYAMHOTO MPOUCXOXIACHUS HaOJI0na
MO MPUOBLIN, TTPOBOAUTCSI MIPOCTasl MpoBepKa Mo Kpurepuio CThloIcHTA.
IMockonbKy MPUOBUIBHOCTH BLIOOPKK CPAaBHUBAETCSI ¢ HYJIEBOM MPUOBLTEHOC
TBIO, U3 CPEIHETO, BBIYMCIIEHHOTO BHIIIE, BEHIYUTACTCS HOJIb, M PE3yJbTaT Je
JIUTCS Ha CTAHIAPTHOE OTKIIOHEHHWE BBIOOPKU IJIST TIOyYSHUS] 3HAUYCHUST KPU
Tepus ¢, B mTaHHOM ciiydae— 1,0968. B KOHIle KOHIIOB OLIEHUBAETCSI BEPOSIT
HOCTb TTOJIY9E€HUSI CTOJIb OOJIBIIOTO # TTO YUCTOM ciydaiitHocTu. J1Jis 3TOTO pac
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Pucynok 4-1. GbyHKUMS Y MJIOTHOCTb pacrpeie/ieHrs BEpOSITHOCTEM sl CEJIOK B Mpeaesax
BBIOOPKHU.

CUUTBIBACTCS yrKuus pacnpedenerus t s NaHHBIX TOKa3aTejlei ¢ Koauye
CTBOM CTeIleHel cBOOOIbI, paBHLIM n— 1 (1w 46).

IIporpamma paboTsl ¢ Tadbnumamu Microsoft Excel mMeer ()yHKIIMIO BBI
YHUCJICHUS BEpOSITHOCTE Ha OCHOBE t-pacripeneiacHus. B coopHuke « Numerical
Recipes in C» mpuBeneHbl HeMOJHbIE OeTa-(yHKIUU, TIPU MTOMOIIUA KOTOPBIX
O0YEHb JIETKO PaCCUMTHIBATh BEPOSITHOCTH, OCHOBAaHHbBIE Ha PA3IMYHBIX KPUTE
pusix pacrnpeneneHus, Bkiaodast kpurepuit CteiogeHTa. MyHKIMS pacmpene
neHust CTploJieHTa AaeT MoKa3aTead BepOSITHOCTU CIy4yaliHOTO MPOUCXOXKIE
HUSI Pe3yJIbTaTOB cUCTEMBI. I10CKOIBKY B TaHHOM Cllyyae 3TOT IoKa3aTesIb ObLI
MaJl, BpSI JIM IPUYMHOMN 3(h(PEeKTUBHOCTU CUCTEMBI OblIa MOATOHKA MO CJTY
YaiiHbIe XapaKTePUCTUKHU BbIOOPKU. YeM MeHbIIIe 3TOT [oKa3aTesb, TeM MEHb
1€ BEPOSITHOCTDH TOr0, YTO 3((EKTUBHOCTb CUCTEMBI OOYCJIOBJIEHA CITy4aeM.
B mannomM ciyyae nokasatenb ObLI paBeH 0,1392, T.e. Ipu UCITBITAHUM Ha He3a
BUCHUMBIX TaHHBIX Hea((GeKTUBHASI CMCTEeMa MoKa3ajia Obl CTOJIb K€ BBICOKYIO,
KaK 4 B TecTe, NMpUOBLIbL TOJALKO B 14% ciydaes.

XoTs mpoBepKa 1o Kkputepuio CThIOJEHTa B 3TOM C/Iydyae pacCUMThIBAJIach
IIJIS1 TpUOBLIEli/yOBITKOB, OHA MOTJIa OBITh C PABHBIM YCIIEXOM IpUMEHEHa, Ha
NpuMep, K BbIOOpKE THEBHBIX TTPUObLUIei. [IHEBHBIE MPUOBLIA UMEHHO TaK 1C
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TMOJIb30BAJIUCH B TECTAaX, OMMCAHHBIX B TTOCJIEAYIOIIUX IT1aBax. MakTUYECKH, CO
OTHOIIIEHNWE PUCKA,/TIPUOBUIN, BEIPAXKEHHOE B MTPOIICHTaX FOJOBBIX, YITOMHHA
eMOe BO MHOTHMX TaOJMlaxXx W MpUMepax MpeacTaBisieT co00i t-CTaTUCTUKY
JTHEBHBIX ITPUOBLICH.

Kpowme Toro, olieHUBANICSI dogepumenvHulii UHMEP8as BEPOSITHOCTUA BBIUT
phiirHoO# caenku. K mpumepy, us 47 caenok 6buio 16 BBIMTPHIILIEHA, T.€. PO
LIEHT MPUOBLTBHBIX caieoK 061 paBeH 0,3404. T1pu momoiu ocoboit 06paTHO
(GYHKIIMY OGUHOMUHAJIBHOTO pacipele/eHUSI Mbl PACCUMTAIA BEPXHUIN U HIXK
HUi1 99%-Hble Mpeaeibl. BeposTHOCTL TOTo, YTO MPOLEHT MPUOBLILHBIX CAEIOK
cucteMsbl B 1iejoM coctaBut oT 0,1702 mo 0,5319 cocrasisier 99%. B Excel misa
BBIYMCIIEHUS] JOBEPUTEIbHBIX MHTEPBAJIOB MOXHO MCITOJb30BaTh (DYHKIIUIO
CRITBINOM.

PaziuuHble cTaTUCTUUYECKUE TTOKA3aTeJIM U BEPOSITHOCTU, OTIMCAHHBIE
BbI1IIE, TOJKHBI TPEIOCTABUTD Pa3paboTUMKY CUCTEMbI BaXKHYI0 MH(MOPMAIIUIO
0 MOBEJEHUU TOPTOBOIW MOJEIN B CJydae, €CIM COOTBETCTBYIOT pPealbHOCTHU
MPEATIONIOXEHUSI 0 HOPMAJIbHOM pacTipelie/IeHUU U He3aBUCHMOCTU JaHHbBIX B
BhIOOpKe. BripoueM, yaiile Bcero 3akIl0ueHUsI, OCHOBAaHHbIE Ha MPOBEPKE IO
kpuTepuio CThIOJEHTA U APYTMX CTATUCTUYECKUX IMOKAa3aTessiX, HapyllaloT
Csl; PBIHOYHBIC TJAHHBIE 3aMETHO OTKJIOHSIIOTCSI OT HOPMaJIbHOTO pacripeneie
HUSI, U CACJIKW OKa3bIBAIOTCS 3aBUCUMBIMHU APYT OT Apyra. KpomMe Toro, BEIOOD
Ka JaHHBIX MOXET ObITh HeMpeACTaBUTeIbHON. O3HAaYaeT JIM 3TO, YTO BCE BbI
1IeONMCaHHOE HE UMEET CMbIcia? PaccMOTpUM MpUMeEpHI.

Ymo, ecau pacnpedeaenue nHe coomeemcmaeyem nopmaasnomy ? Ilpu npo
BEJICHUN MPOBEPKU 10 KpuTepuio CThIOAEHTa UCXOAST U3 MPEATIOJIOXEHUS,
YTO TaHHbIE COOTBETCTBYIOT HOPMaJbHOMY pacrpeneyieHuto. B peaibHOCTH
pacrpeaeacHe mokas3aTesiel MPUObLIei U YOBITKOB TOPTOBOIM CUCTEMbI TAKUM
He ObIBaeT, 0COOEHHO MPU HATUYUU AU THBIX OCTAHOBOK U 1IEJIEBBIX TPUOBI
JIelt, KaK IoKa3aHo Ha puc. 4-1. Jleno B ToM, UTO TpUOBLUIL BBILIE, YeM lieJieBasl,
BO3HUKaET peako. MakTuyecku OONBIIMHCTBO MPUOBIIBHBIX CACIOK OyayT
UMETh MPUObLIb, OJIM3KYIO K 1ieaeBoil. C Apyroii CTOPOHbBI, KOE-KaKue CACJIKU
3aKPOIOTCS C YOBITKOM, COOTBETCTBYIOLINM YPOBHIO 3alIMTHOU OCTAHOBKHU, a
MEXy HUMM OyIyT pa30pocaHbl Ipyrue CACNKU, C TIPUOBLIbIO, 3aBUCSIIENA OT
MeToauKu Bbixoga. CienoBaresibHO, 3TO OYIET COBCEM HEIMOX0XE Ha KOJIOKO
JI0OOpa3HyI0 KPUBYIO, KOTOpasi OMUCHIBAET HOPMAJIbHOE pacripejesieHue. D10
COCTaBJISIET HapYIlIeHUEe MPaBWJI, JIeXKallluX B OCHOBE MTPOBEPKU MO KPUTEPUIO
CrploneHTa. BripoueM, B JaHHOM cjlyyae criacaeT TaK Ha3blBaeMasi yeHmpanb
Has npedeabHas meopema: ¢ POCTOM YMCJa TOYEK JAaHHBIX B BEIOOPKE pacrpe
JieJIeHWe CTpEMUTCS K HopMajibHoMy. Eciin pa3mep BbIOOpKU cocTtaBut 10, TO
OLIMOKHU OYAyT HEOONBITUMU; ey ke ux oyneT 20 — 30, ommnoku OyayT UMETh
rcye3alolile Majioe 3HauYeHue JJIsl CTaTUCTUYECKUX 3aKiiioueHuii. CienoBareib
HO, MHOTUE BUJIbI CTATUCTUYECKOTO aHAJIM3a MOXHO C YBEPEHHOCTbHIO TIPUME
HSITh TPU aIEKBAaTHOM pa3Mepe BbIOOPKHU, HanmpuMep Nipu n = 47 U BblllIe, He
oracasiCh 3a JOCTOBEPHOCTb 3aKJIIOUEHUIA.
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Ymo, ecau cywecmeyem cepuiinas 3asucumocms? bojiee cepbe3HbIM Ha
pYIIEHUEM, CTIOCOOHBIM C/eJIaTh HEMTPABOMOYHBIM BBIIIIEONTMCAHHOE MTPUME
HeHUe MpoBepKUu Mo kputepuio CTbIOACHTA, SIBISIETCS cepuiiHas 3aucu
MOCMb — CJIy4yail, Korjaa TaHHbIE B BHIOOPKE He SIBJISIIOTCS] HE3aBUCUMBIMU APYT
ot gpyra. COenku cOBeplIaoTCsl B BUOC gpemeHHo2o psada. TlociemoBaTenb
HOCTb CJIEJIOK, COBEPIIEHHBIX B TEYEHUE HEKOTOPOTO MEPU0a BPEMEHU, HEJTb3ST
Ha3BaTh CIy4allHOU BBIOOPKOI — MOJTMHHO CIyvyaiiHasi BHIOOpPKa COCTOsLIa Obl,
HarnpuMep, u3 100 crenok, BBIOpaHHBIX CIydaliHBIM 00pa3oM U3 BCEid TTOTTYJIst
LIUY JaHHBIX — OT Havyasia pplHKa (Hanpumep, 1983 r. mist S&P 500) no otnanen
Horo Oyayiiero. Takast BbIOOpKa He TOJIbKO Oblia Obl 3allUIEeHa OT CEpUHOMN
3aBUCUMOCTHU, HO U SIBJIsIach Obl OoJsiee MpeacTaBUTEIbHON IS TTIOMYJISIIIUN.
OpmHako mpu pa3paboTKe TOPrOBBIX CUCTEM BbIOOpPKA CHETOK OOBIYHO TPOU3
BOJWTCSl HA OTPAHUYEHHOM BPEMEHHOM OTpPE3Ke; CJIeI0OBAaTEIbHO, MOXET Ha
OJIIOAaThCs KOPPEJISILUS KaKA0W CIEIKU ¢ COCEIHUMU, YTO CAeaeT JaHHbIE
3aBUCUMBIMU.

IMpaxkTuueckuit 3(pPeKT 3TOro SIBJIEHUSI COCTOUT B yMEHBILIEHUN Pa3MEPOB
BbIOOpKU. Ecny Mexny TaHHBIMU CYIIIECTBYET CepUiiHast 3aBUCUMOCTb, TO, JIe
Jiasi CTAaTUCTUYECKME BBIBOJbI, CIEMyeT CUYMTaTh, YTO BHIOOPKA B JBa WU B Ye
ThIpE pa3a MEHbIIIE pealbHOTO KOJIWYECTBa TOYEK JaHHBIX. B1obaBok orpeje
JIUTh TOCTOBEPHBIM 00pPa3oM CTE€NEHb 3aBUCUMOCTU aHHBIX HEBO3MOXHO,
MOXHO TOJIbKO C/ejiaTh TPyOyl0 OLIEHKY — HaIllpuMep, PacCuuTaB CepuiiHyio
Koppeasyuto TOYKU JTaHHBIX C TPENIIECTBYIONENH U TIPeabIAylIe TOYKaMu.
PaccuuTbiBaeTcs Koppeasiysi MpuObLIN/yObITKA CAEAKH i U MIPUOBLIN/YOBIT
Kacmenok i + 1 ui — 1. B 1aHHOM cilydae cepuiiHass KOppeJsiliusl COCTaBuja
0,2120. D10 HEMHOI0, HO MPEANIOYTUTEILHBIM OBbLIO OBl MEHbIIIEE 3HAUCHUE.
MoxHO TakXke pacCuuTaTh CBSI3aHHBIN t-KPUTEPUN 11 CTATUCTUYECKON 3HA
YUMOCTU 3HAUYEHUSI KOppeasiuuu. B 1TaHHOM cilydae BBISICHSIETCSI, UTO €Cu
OBl B TTOMYJISILIUU JEUCTBUTETBHO HE OBLJIO CEPbEe3HOI 3aBUCUMOCTHU, TO TAKOMN
YPOBEHb KOPPEJSLIMU HaOIoAaCs Obl TONBKO B 16% TeCTOB.

CepuiiHasi 3aBUCUMOCTb — Cepbe3Has IpobJjiema. Eciu oHa BeIcOKa, TO IS
OOpbOBI C HE HATO CYUTATh BBIOOPKY MEHBIIIEN, YEM OHA €CTh Ha CAaMOM JIeJie.
Hpyroit BapyuaHT — BbIOpaTh CIyYaiiHBIM 00pa3oM JaHHbIE 1S TECTUPOBAHUS
13 Pa3IUYHbIX YYACTKOB 3a JUTUTEJbHBIN Mepruoa BpEMEHU. DTO TakKe MOBbI
CUT TPEACTaBUTEIbHOCTb BHIOOPKH B OTHOILIEHUM BCEH TTOIMYJISILINU.

Ymo, ecau nameHuTcs ppiHOK? [1pu pa3zpaboTKe TOPTroBbIX CUCTEM BO3MOXKHO
HapylIeHWE TPEThErO MOJOXEHUS t-KPUTEPUs, U er0 HEBO3MOXHO IMpeayra
JaTh WIK KOMITeHCUpoBaTh. [IpuuyrHa 3TOT0 HapylIeHUs B TOM, YTO MOMYJIst
LMSI, U3 KOTOPOU B3AT obOpasel] JaHHBIX IJIsS TECTUPOBAHUSI WIKM pa3pabOTKU,
MOXET OTIMYAThCSl OT MOMYJISILIMU, TaHHbIE U3 KOTOPOI OYAYyT MCIOJIb30BaTh
csl B OyAylIux cueiakax. PBIHOK MOXeT MoABEPrarbesi CTPYKTYPHBIM WM UHBIM
usMeHeHusIM. Kak roBopuiioch, nomyasiuus naHHbIX S&P 500 mo 1983 r. npuH
LIUIHAIBLHO OTJIMYAETCSI OT MOCENYIOIIMX JaHHBIX, KOT/Ia Hayajach TOPTOBIIS
onuuoHaMu u ¢prouepcamu. [MomoOHbIE COOBITUS MOTYT Pa3pyLIUTh JIOOOM
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METOJI OLIEHKY cucTeMbl. Kak Obl HM MpPOBOAWIOCH TECTUPOBAHUE, MIPU U3ME
HEHUHU PbIHKA JI0 Hayaja peajbHO TOProBiud OKaxeTcs, YTO cHcTeMa pa3pa
OaTbIBajlach M TeCTMpOBajach Ha OMHOM PbIHKE, a paboTaTh OyIET Ha IPYIOM.
EcrecTBeHHO, MOie/b pa3BajiMBaeTCs Ha yacTu. Jlaxe camast jydinasi MOJeIb
OyIeT yHMUTOXEHa M3MEHEHUEM PBIHKA.

TeM He MeHee OOJBILIMHCTBO PHIHKOB ITOCTOSIHHO MeHsItoTcs. HecMoTpst Ha
3TOT CYpPOBBIN (haKT, MCMOIb30BAHUE CTATUCTUKY B OLIEHKE CUCTEMbI OCTAETCS
MPUHIUMITUAIBHO BaXKHBIM, ITOCKOJIBKY €CJIM PIHOK HE U3MEHUTCSI BCKOPE I0CIIe
Hayajia paboThbl CUCTEMbI WJIY XK€ U3MEHEHUS pPhIHKA HEOCTATOYHBI, YTOOBI OKa
3aTh IJTyOOKOE BIIUSIHWE, TO CTaTUCTUYECKU BO3ZMOXHO MPOU3BECTU TOCTATOYHO
JIOCTOBEPHYIO OLICHKY OXXMIAeMbIX BEPOSITHOCTEN M MPUOBLICH CUCTEMBI.

Mpumvep 2: OueHka TeCTOB Ha AaHHbIX B Npeaenax BblIOOpKU

Kakum 06pa3zoM MOXHO OLIEHMBAaTh CUCTEMY, KOTOpPasl MoaBeprajach MoJaroH
Ke MapaMeTpoB (T.e. ONTUMU3ALIMU) MO HEKOTOPOi BEIOOPKE HaHHbIX? Tpeit
JIepbI YaCTO ONTUMU3UPYIOT CUCTEMBI LTSI YIydIlIeHUs] pe3ybTaToB. B nTaHHOM
acreKkTe MpUMEHEHNEe CTaTMCTUKU OCOOEHHO BaxKHO, IOCKOJIbKY IMO3BOJISIET
aHaJIM3UpPOBaTh PE3yJbTaThl, KOMIICHCUPYS 3TUM OOJIbLIOE KOJUYECTBO TEC
TOBBIX IPOTOHOB BO BpeMsl onTuMu3auuu. B Tabs. 4-2 npuBeaeHbI ITOKa3aTeau
NpUOBLIN/YObITKA U pa3IMUHbIe CTATUCTUYECKHUE TOKA3aTeNM AJIsg TECTOB B
npenesax BHIOOPKU (T.e. Ha JAHHBIX, MCIOJb30BABIIUXCS [JIS ONTUMU3ALIUU
cucteMnbl). CucTeMa moaBeprajach ONTMMM3allMM Ha JaHHBIX 3a MEPUON C
1.01.1990r. mo 1.02.1995r.

bousbliast yacTh CTaTUCTUKU B Ta0J. 4-2 MAEHTUYHA ITOKa3aTessiMu TabJt. 4-1
u3 npumMepa 1. JlobaBiaeHbI 1Ba JOMOJHUTEIbHBIX MTOKa3aTenst — «KoanuecTBo
TE€CTOB ONTUMU3ALMU» U «CKOPPEKTUPOBAHO MO ONTUMU3aLUKW». [1epBbIit 110
Kazarejib — IMPOCTO KOJMYECTBO PA3TMYHbIX KOMOMHAIIMI MapaMeTpoB, T.e.
YUCJI0 UCTIBITAHUI CUCTEMBI MO BBIOOPKE TAHHBIX C pa3IMYHBIMU ITapaMeTpa
MHU. TToCKOJIBKY TIepBhIN MTapaMeTp CUCTeMbl Ha IVHHOM 1uKJIe, L1, mpuHuMa
3HayeHus ot 1 go 20 ¢ maroM B 1, 6610 ITpoBeaeHO 20 TECTOB U COOTBETCTBEH
HO ToJTydeHo 20 3HaYeHU t-KpuTepusl.

KonnyecTBo TeCcTOB, UCIOIB30BAHHBIX AJIS1 KOPPEKIIUU BEPOSITHOCTU (3Ha
YUMOCTH) 10 JIy4lIEMY MOoKa3aTeaio t-KpUTepusl, ONpPEeAesieTCsl CIEAYIOINM
obpa3oM: OT 1 OTHMMaeETCsl CTaTUCTUYECKAasl 3HAYMMOCTb JIYUILIETO TeCTa, pe
3yJIbTaT BO3BOIMTCSI B CTeNeHb m (T/I€ #m— YUCIO MPOTOHOK TECTOB). 3aTeM
3TOT pe3y/bTaT BbIUUTACTCS M3 €AWHUILIBI. DTO MOKa3blBaCT BEPOSITHOCTH 00
HapyXeHus B m TecTax (B JaHHOM ciaydae m = 20) o KpaliHeil Mepe OIHOTO
3HAYECHMS t-KpUTEepUsl, KAK MUHMMYM HE YCTYTaIOIIEero NeMCTBUTEILHO 00HA
PYXeHHOMY B TaHHOM pelieHuu. HekoppekTrpoBaHHasi BEpOSITHOCTb Cydaid
HOTO MPOMCXOXICHUS Pe3yJIbTaTOB COCTABIsIET MeHee 2% — BechbMa BIieYar
JISTIOLIMI TToKa3aTenb. [locie KoppeKIuu 1Mo MHOXKECTBEHHBIM TecTaM (OITH
MU3alM1) KapTHHA B KOpHE MeHsieTcsl. Pe3ysbTaThl ¢ TaKO MPHUOBIIbHOCTHIO
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Tabauua 4—2. Coeaxu Ha evibopke dannbix S& P 500, ucnoavzoeanroii ons mecmu
POBAHUSL MOOeAU HA AYHHOM 1IUKJIe

Aara
BXopaa
900417
900501
900516
900531
900615
900702
900716
900731
900814
900828
900911
900926
901010
901026
901109
901126
901211
901225
910108
910122
910206
910221
910308
910322
910409
910423
910507

Aara
BbIXOAA
900501
900516
900522
900615
900702
900716

900731
900802
900828
900911
900926
900926
901019
901029
NO1112
901211
901225
910102
910109
910206
910206
910308
910322
910409
910416
910425
910521

MpuGbINb/

yObITOK
5750
11700
-2500
150
2300
4550
6675
-2500
9500
575
7225
-2500
-2875
-2500
-2700
8125
-875
-2500
-2500
9850
-2500
4550
5250
5600
-2500
-2500
3800

Kanutan

5750
17450
14950
15100
17400
21950
28625
26125
35625
36200
43425
40925
38050
35550
32850
40975
40100
37600
35100
44950
42450
47000
52250
57850
55350
52850
56650

CraTucTuyeckmii aHann3 cpepHeii Npubbun/yobITKa
Paamep BbIGOPKU 118.0000
CpenHee 3HayYeHe BbIGOPKN 740.9664
CTtaHpapTHOE OTKJIOHEHWE BbIGOPKM 3811.3550
Oxunpaemoe CO cpenHero 350.8637
T-kputepuii (P/L>0) 21118
BeposTHOCTb (3HAYMMOCTbL) 0.0184
Konuyectso TeCcToB onTumMusaumm 20.0000
CKOPPEKTMPOBAHO MO ONTUMMU3ALMN 0314
Koppensiums cepumn (otctaBaHne=1) 0.0479
CBsi3aHHbI t-KpyUTEPUIA 0.5139
BeposTHOCTb (3HAYMMOCTbL) 0.6083
MpuBbINbHLIX CAenoK 58.0000
MpoueHT NPUBLINBbHLIX CAEMNOK 0.4915
BepxHss 99%-Has rpaHuua 0.6102
HwxkHss 99%-Haa rpaHvua 0.3729
(MFpaHULbl HEe CKOPPEKTMPOBaHbLI MO ONTUMMU3aLLMK)

CHUCTEMBI MOTJIM OBITh JOCTUTHYTHI UMCTO cliydaiiHo B 31% ciyuyaeB! Brpouewm,
Bce He Tak rutoxo. Hactpoiika Obuta KpaliHe KOHCEPBATUBHOM U MCXOAWIA U3
MOJTHOM HEe3aBUCHUMOCTU TECTOB JIPYT OT Apyra. Ha camom e nene Mexiy Tec
TaMM OyIeT WATU 3HAYUTENIbHAs cepuitHast KOPPEJsiysl, MOCKOJIbKY B OO0Jb
IIMHCTBE TPAIUIIMOHHBIX CUCTEM HEOOJBIINE N3MEHEHUS ITapaMeTPOB BbI3bI
BalOT HeOOJIbIINE N3MEHEHUS PE3yJbTaTOB. DTO B TOUHOCTH HAIIOMUHAET Ce
PUITHYIO 3aBUCUMOCTh B BEIOOpKAX NaHHBIX: 3()(eKTUBHBIN pa3Mep CHUKAECT
cd, ecan cHUxXaeTcs 3(pdeKTUBHOE KOJUUECTBO MPOBeASHHBIX TecTOB. 1o
CKOJIKY MHOTHE U3 TECTOB KOPPEJUPYIOT APYTr ¢ ApyroMm, 20 MpoOBeAEHHBIX
COOTBETCTBYIOT 5— 10 «peajlbHbIM» HE3aBUCUMBIM TeCTaM. YUUTHIBAsI CepUid
HYIO 3aBUCUMOCTh MEXIY TeCTaMU, BEPOSITHOCTD C TIOMPABKOM HA ONMTUMM3a
m1ro coctaBuT okojio 0,15, a He 0,3104. [TockoabKy Tprpoaa M TOYHAsT BEJIMIU
Ha CepUitHOI 3aBUCUMOCTH TeCTOB HEU3BECTHBI, MEHee KOHCEPBAaTUBHOE 3aK
JIIoYeHre 00 ONTUMU3ALUN He MOXET OBITh PACCUUTAHO HAMPSIMYIO, a TOJIBKO

MOXET OBbITh IIPUMEPHO OLICHCHO.

B HekoTOpBIX CiTydasix, HallpuMep B MOJEJISIX MHOXXECTBEHHOM perpeccuu,
CYIIECTBYIOT TOUHbIE MaTeMaThdecKre (DOPMYJIbI [JIsl pacueTa CTaTUCTAYEC
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KHX mnmapamMeTpoB € Y4E€TOM IIpoLecCa IMOATOHKN (OHTI/IMI/ISaHI/II/I), 4YTO A€jaacT
N3JIWITHUMMU ITOIIPAaBKHM HAa ONITUMU3ALIUIO.

TpaKToBKa CTaTUCTUYECKUX NokKasarenen

B nmpuMepe 1 mpencraBiieH TecT ¢ MPOBEPKOI CUCTEMBI, B TIpUMepe 2 — ONTU
MM3alus Ha JaHHBIX U3 BBIOOPKU. [Ipu 0OCYXIeHUM pe3yabTaToB Mbl BO3Bpa
aeMcsl K eCTeCTBEHHOMY MOPSIAKY MTPOBEASHUS TECTOB, T.e. CHavyaja ONTUMU
3a1usi, a MOTOM MPOBEpKa.

Pesyavmamot onmumuzayuu. B 1abn. 4-2 nokaszaHbl pe3yJibTaThl aHaTM3a
JaHHBIX U3 BHIOOPKU. 3a 5 JIeT nepuoja ONTUMU3AIMU cucTeMa TpoBena 118
coenok (n = 118), cpennsst caenka gana npubsutb B $740,97, u coenku ObUn
BeCbMa pas3IWYHBIMU: CTaHAAPTHOE OTKJIOHEHUE BBIOOPKU COCTaBWIJIO OKOJIO
$3811. Takum 0Opa3oM, BO MHOTMX CAEJKAX YOBITKA COCTABJISUIA THICSIYM JOJ
JIapoB, B IPYTHX TaKOTO Xe Maclitada focTuraau npuosiin. CrerneHb NpuObLIb
HOCTH JIETKO OLIEHUTb 10 cToj01y «[Ipnbbuib/YOBITOK», B KOTOPOM BCTpeua
eTcst HeMaio yOuITKOB B $2500 (Ha 5TOM YpOBHE aKTUBMPOBAIACH 3allIMTHAS
OCTaHOBKA) W 3HAYMTEIbHOE KOJMYECTBO INMpUOBLIEH, MHOrKe Gosee $5000, a
Hekoropsble gaxe 6oee $10 000. OxumaeMoe CTaHIAPTHOE OTKJIIOHEHUE CPELL
Heil MpUOBLIY B CAEKE MOKA3bIBAET, YTO €C/iM Obl TAKME pacueThl MHOTOKpPAT
HO IPOBOAMJIMCH HAa CXOXHUX BBIOOpPKaxX, TO cpeaHee KoJjiebaaoch OBl B Ipee
JlaX AeCSITU MPOLEHTOB, 1 MHOTYE BbIOOPKM MOKAa3bIBAJIM Obl CPENHIOK TMpHU
ObUTbHOCTH B pasmepe $740 + 350.

T-xputepuii A HawIydllero peuieHus coctaBua 2,1118 npu cratuctu
yeckoit 3HaunMoctu 0,0184. Dro BechMa BreyaT/ISIIONINIA pe3yabTaT. Ecim Obl
TECT TTPOBOAWIICS TOJBKO OAMH pa3 (6e3 ONTUMU3ALIUKU), TO BEPOSITHOCTD CITY
YalfHO JOCTHYb TAKOTO 3HAYeHUs ObUTa ObI OKOJIO 2%, YTO MTO3BOJISET 3aKITIO
YUTb, YTO CUCTEMa C OOJbBILIONH BEPOSITHOCTbIO HAXOIUT «CKPBITYI0 Headhek
TUBHOCTb» PbIHKA U MMEET LIIaHC Ha YCIeX B peajbHOol Topropie. BnpoueMm, He
3a0bIBaiiTe: UccienoBatuch aydinue 20 HabopoB mapameTpoB. Eciu ckoppek
TUPOBATh CTATUCTUYECKYIO 3HAYMMOCTb, TO 3HauYeHue cocTtaBuT okosio 0,31,
YTO BOBCE HE TaK XOpolIo — 3()GhEKTUBHOCTh BIOJHE MOXET 0Ka3aThCs CIy
yaiiHo#i. CienoBaTe/lbHO, CUCTEMa MMeET HEKOTOPbIE IAHChl Ha BbIKMBaHUE
B peaJibHOl TOPTOBJie, OMHAKO B €€ MpoBajie He OyIeT HUYETO YIUBUTEIbHOTO.

CepuiiHasi Koppesinysi MexX Iy caenkamu coctasisiia Beero 0,0479 npu 3Ha
ypmoctu 0,6083 — B JaHHOM KOHTEKCTE HEMHOTrO. DTU MOKA3aTeJIu TOBOPST,
YTO 3HAYUTEJIBHOW CEepUITHOIN KOPPEISIUM MEXAY CAeJKaMu He HaOJIoIanoch,
U BBILICMPUBEACHHBIN CTaTUCTUUECKUI aHAIU3, CKOpee BCEero, CIpaBeIMB.

3a BpeMsI IPOBeIeHUS TecTa ObLIO 58 MPUOBUIBHBIX CAEIOK, T.€. OIS IIpU
OBUIBHBIX CAEJIOK cocTaBuiia OKoyio 49%. BepxHsas rpanuna 99%-Horo 1oBepu
TeTEHOTO WHTEepBala KOJMIeCcTBa MTPUOBLTEHBIX CIEJIOK COCTaBMIa OKolo 61%,
a HIKHSS — OKoJIo 37%. DTo 03Ha4aeT, 4TO J0JIST IPUOBUTLHEIX CIENOK B TI0
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TYJISTIAY JAHHBIX ¢ BEpOSITHOCTBIO 99% Tomasa 66l B mHTepBaji oT 37 1o 61%.
@aKkTYeCKN KOPPEKIMS IO ONTUMH3AINN JOJDKHA Oblila ObI paCIIUPUTH 10
BEpPUTENTBHBI WHTEPBaI; HO MBI 3TOTO He JIeJIaid, TTOCKOJBKY He 0COOCHHO
WHTEPECOBAINCH TTOKA3aTeJIeM oMU MPUOBUTBHBIX CHEJIOK.

Pe3yavmamut npoeepxu. B 1abn. 4-1 comepxxaTcs JaHHbIE U CTaTUCTUUYECKUE
3aKJIIOYEHHUS TI0 TECTUPOBAHMIO MOJIE/IM Ha JaHHBIX BHE BbIOOPKU. [TOoCKOJIBKY
BCe MapaMeTphl yKe OnpeAeseHbl TPpY ONTUMU3ALUU U TTPOBOAWIICS BCETO OIUH
TECT, Mbl HE pacCMaTpUBaJIM HU ONITUMU3ALIMIO, HU ee TIOCIeACTBUS. 3a repu
omc 1.01.1995 r. mo 1.01.1997 r. cucteMa npuBeia 47 cAeOK, CPEeIHSs ClenaKa
naja npuObUIb B $974, uTo BhILIE, YEM B BHIOOPKE, UCIIOIb30BAHHOM 1T ONTH
muzauuu! Buaumo, a3 GeKTUBHOCTh CUCTEMbI COXPAHUIACH.

CraHgapTHOE OTKJIOHEHHE BHIOOPKHU cocTaBuiio bonee $6000, mouTu BOABOE
0oJIbllle, YeM B TMpeaeaax BHIOOPKH, TT0 KOTOPOUl MPOBOAMIACE ONMTUMM3ALIHS.
CrenoBarebHO, CTAaHAAPTHOE OTKJIOHEHWE CpeaHel MPUObLIN B ClENKe ObLIO
okoio $890, uto cocrasiseT HeManyio ouoKy. C yueToM HEOOJBIIOro pas
Mepa BbIOOPKHU 3TO MPUBOIUT K CHUKEHUIO 3HaUCHUs t-KpUTEpHUsl TI0 CpaBHE
HMIO C MOJIyYEHHBIM ITPU ONTUMM3ALIMHY U K MEHbIIIEH CTaTUCTUYECKOM 3HAYU
MOCTH — OKOJIO 14%. DT pe3ynbTaThl He CIUIIKOM IUIOXH, HO Y HE CIIMIIKOM
XOPOIIU: BEPOSITHOCTb HAXOXACHUSI «CKPBITON HEA(P(HEKTUBHOCTU» PHIHKA CO
craBiser 6omee 80%. Ho mpu 3ToM cepuitHast KOppesLKs B TecTe Oblla 3Ha
YUTEJILHO BHIIIE (€€ BepOSATHOCTh coctaBwia 0,1572). DTo o3HayaeT, 4yTo Ta
KOM CepUITHOM KOPPEIALIMY YMCTO CIydaiiHO MOXKHO JOCTUYL NI B 16% city
yaeB, JaXe eCcIM HUMKaKol peajbHOW KOppesisiiuu B AaHHBIX HeT. Cremosa
TEJIbHO, U t-KpUTepUii MpUObLIN/YOBbITKA, CKOPEe BCETo, MepeoLicHUIT CTaThC
TUYECKYIO 3HAYMMOCTh 10 HEKOTOPOI crenenu (BeposatHo, Ha 20 — 30%). Eciu
pa3Mep BBIOOPKM ObLT ObI MEHBIIIE, TO 3HAaYeHUe t cocTaBwiIo Obl 0KOJio 0,18
BMecTo TtojydyeHHoro 0,1392. JloBepuTeNbHBI MHTEPBAJ UISI TTPOLIEHTA MPU
OBIJILHBIX CIEJIOK B TOMYJSIIMM HAaXOAWICS B mpeaenax oT 17 mo mpubausu
TeNbHO 53%.

B o611eM, olieHKa MoKa3bIBaeT, YTO CUCTEMa, BEPOSITHO, CMOXET paboTaTh
B OymyiieM, HO 6e3 0co00il YBepeHHOCTHU B yCIeXe. YUMThIBasl, YTO B OMHOM
TeCTe BEpOATHOCTh CIYJIaifHOCTH MPUOBLIei coctaBmia 31%, B mpyrom, Hesa
BHCUMOM, — 14% (c KoppeKluei Ha onTuMu3anuio 18%), aHC TOTO, 4TO Cpej
HSIsl clesika OyJeT BHITOAHON M cucTeMa B OyayllieM CMOXeT paboTaTh, OCTaeT
Csl HeTJIOXUM.

APYIME CTATUCTUMECKUME METOOblI U UX UCNOJIb3OBAHUE

DTOT paszzies MOCBIIEH NCKITIOYNTETHHO 3HAKOMCTBY YATATENS C APYTUMU CTa
TUCTUYECKMMU MeTogaMu. TeM, KTO XKeJIaeT CEPhe3HO 3aHMMAaThCs pa3padoT
KOM M TeCTMPOBAHUEM TOPTOBBIX CUCTEM, MBI HACTOSTENBHO PEKOMEHIYEM
00paTUTh BHUMaHKE Ha TOCBAIIEHHYIO JaHHBIM METOIAM JINTEPATYPY.
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CVICTeMbI, noJjiy4yeHHble reHeTnieCckKuMmm metTonamMmum

MpbI pa3pabaTbiBaéM MHOXECTBO CHUCTEM C MCMOJIb30BAHWEM TEHETUYECKUX
anroputMoB. [lomymsipHoit (yHKLMEN npueodHocmu CUCTeMbl (CTETIEHU J0C
TUKEHUS KeJIaeMOTO pe3yJibTarta) SIBJsIeTCs 0011ast MpruobUTh cucTeMbl. Ho ipn
9TOM O01Iast MPUOBLIb HE SIBISIETCS JYyYIIUM M3 KPUTEPUEB KadecTBa CHUCTE
Mbl! CrcTeMa, KOTopasi MCIIOJIb3YyeT TOJIBKO KPYITHbIe 00BaJibl peIHKa S&P 500,
HaIpuMep, JacT OYeHb BHICOKYIO OOIIYIO TPUObUTh U OYEHb BHICOKUIA MPOLIEHT
MPUOBIIBHBIX CIEJIOK, HO KTO MOXET C YBEPEHHOCTBIO YTBEPXKIaTh, YTO TaKas
cucTeMa TMoJjie3Ha B IpakTudeckoit Toprosie? Eciau cucrema mpoBesia Bcero
2 — 3 caoenku 3a 10 JieT, YMCTO MHTYUTUBHO HEJIb3sl OXMIATh €€ CTaOMJIbHOM
paboThl B OyIyIllEM WIA ObITh YBEPEHHBIM, YTO CUCTEMA BOOOIIE CMOXET CO
BepwaTh cAaegku. YacTuyHo npobjieMa B TOM, YTO OOIlasl MPUObUIL HUKAK He
YUYMUTBHIBAET KOJIWYECTBO CAEIOK W UX U3MEHUYUBOCTD.

ANBTepHAaTUBHBIMU TTOKA3aTEISIMUA TPUTOHOCTH,, TAIIIEHHBIMUA HEKOTOPBIX
HEIOCTAaTKOB OOIIel TPUOBLIHN, SIBISTIOTCS t-KPUTEPUIA U CBSI3aHHASI C HUM BE
posiTHOCTh. IIpW MCMOIb30BaHUU t-KpUTEPUS KaK PYHKIIMU MPUTOTHOCTHU
(BMeCTO MpOCTOro Morcka Haubosee BHITOIHOTO PEIIeHUs) CMbICT TeHETUYeC
KOTO pa3BUTHUSI CUCTEM COCTOUT B CO3AAaHUM CUCTEM C MaKCUMAJIbHOU BEPOST
HOCTBIO TPUOBLIEH B OyAyIlleM WX, YTO TO XK€ cCaMoe, C MUHUMAaJIbHOI BEpOSIT
HOCTBIO TIpUOBLIEN, O0YCIOBIEHHBIX CIYYaHHOCTBIO WM MOATOHKOU MO 1C
TOpUYECKHE JaHHbIE. DTOT MOIXoa paboTaeT BeCbMa XOPOIIIO; t-KpUTEPpUii yuu
THIBA€T MPUOBLIb, pa3Mep BEIOOPKM JaHHBIX M KOJJMYECTBO COBEPILIEHHBIX CIE
JIOK. XOTs Bce (haKTOPhI BaxKHbBI, BCE XK€, YeM OOJIbIIIE CIEJTOK COBEPIIAET CUC
Tema, TeM BbIIIE t-TIoKa3aTe b U OOJIbIIE BEPOSITHOCTh YCTOMUYMBOCTUA B OyIy
meM. TakuM ke o0pa3oM, CUCTEMbI, KOTOpbIE JAIOT 0ojiee CTaOWUIbHbBIE CIEI
KA ¢ MUHUMAJIbHBIM pa30pocoM, OYIyT UMETh JIYUIIWiA t-TioKazaTeslb U Mpe
MOYTUTETbHEE CUCTEM, TJe pa30poC CHENOK BEIWK. T-KpUTEpUil BKIIOYAET B
ce0s1 MHOTUE U3 MMapaMeTpoB, OMpPENesIoNX Ka4eCTBO TOPrOBOW MOJAEIU, 1
CBOJUT UX B OJHO YMCJIO, IJISI ONITUMU3AIMU KOTOPOTO MOXHO MPUMEHUTH T'e
HETUYECKUU aJrOPUTM.

MHoXecTBeHHas perpeccus

Eire omHa yacTo mpuMeHsieMasi METOAMKA — MHOKECTBeHHasl perpeccusi. Pac

CMOTPUM aHaJIN3 CPaBHEHUS PEIHKOB; IIeJIb 3TOTO UCCIIEIOBAHUS B TOM, YTOOBI
00HapYXUTh Ha APYTMX PBIHKAX MMOKa3aTeJM MOBEICHMS, KOTOPhIe YKa3hIBa

7 GBI Ha TeKylllee TTOBeIeHe JaHHOTO phIHKA. [IpoBeeHNe pa3IMYHBIX per

peccuii — TTOAXOMSIINI METOM JJIsSI aHaJIM3a TaKUX MOTEHIMATbHBIX CBSI3E;
OoJiee TOrO, CYIIECTBYIOT 3aMedaTe/IbHble METOIbI IJIsT TECTUPOBAHUS M yCTa

HOBKH JOBEPHUTEIbHBIX MHTEPBAJIOB KOPPEJSILNi U BeCOB perpeccuu (6eTa

quceT), TeHepUPYEMBIX IIPU aHaIn3e. BBUAY orpaHMYeHHOCTH 0ObeMa TJIaBhbl,
peKoOMeHIyeM 00paTUTh BHMMaHue Ha KHUTY Maitepca (Meyers, 1986) — xo

polliee TOCOOME IO OCHOBAaM MHOXECTBEHHOW PErpecCHM.
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MeTton, Monte-Kapno

Ectb elie oguH YHUKaIbHBI METOM CTaTUCTUYECKOTO aHajau3a, KOTOPhIA 13

BECTEH I1oJ Ha3BaHUeM memoda Moume-Kapao. OH COCTOUT B POBEACHUN
MHOXECTBEHHBIX TECTOB Ha MCKYCCTBEHHBIX ITaHHBIX, CKOHCTPYHWPOBAaHHBIX
TaK, 4TOOBI 00JIagaTh CBOMCTBAMM BBIOOPOK, M3BJICUYCHHBIX M3 CIAYyYaHOM TI0

MyJISIUUK. 32 UCKITIOYeHUEM CITy4aiiHOCTH, 9TH JaHHBIE HACTPOEHBI TaK, YTOOBI
WMETh OCHOBHBIE XapaKTEPUCTUKU TIOMYJISAIUNA, U3 KOTOPOil Opannch peanb

HbIe 00pa3llbl U OTHOCUTEIBLHO KOTOPO TpeOyeTcs cAeaTh 3aKIoYeHre. DTo
BeChMa MOUIHBIM MHCTPYMEHT; KpacoTa MOAEJUPOBAHUS 10 MeToay MoHTe

Kapiio coctouT B TOM, 4TO €r0 MOKHO ITPOBECTH, HE HapyIllasi OCHOBHBIX ITOJIO

KEHUI CTaTUCTUYECKOTro aHaiu3a (Harpumep, 06ecIeuyruTh HOpMaIbHOE pac

MpeaeaeHue), YTO TO3BOJUT U30eKaTh HEOOOCHOBAHHBIX BHIBOMIOB.

TecTupoBaHue BHe npepnenoB BblIGOPKU

Eue oguH crmoco6 OLeHKU CUCTeMbl — MPOBOAUTDL MECMUPOBAHUe GHE npede

4108 ebibopku. HecKolIbKO BpeMEHHBIX TEPUOIOB PEe3ePBUPYIOTCS IJIS TECTU

pOBaHUs MoOJeNId, KOTopast Oblia pa3paboTaHa M ONTUMM3MPOBAaHA HA TaHHBIX
U3 Apyroro repuoja. TecTupoBaHKe BHE MPEAeOB BHIOOPKY ITOMOTaeT IMOHSTh,
Kak BelleT ceOsl Momeb Ha JAaHHBIX, KOTOPbIe He MCITOIb30BAIUCh MPU €€ pa3

paboTKe M ONTUMMU3ALUKU. MBI HACTOSTEIBHO PEKOMEHAYEM ITPUMEHSITh 3TOT
MeToA. B mpuBeneHHBIX BBIIIE TPUMEpPaX PacCMaTPUBAIUCH TECThI CUCTEM Ha
OINTUMHU3ALIMOHHBIX BEIOOPKAX M BHE MX MpeneioB. [lpy TecTUpoBaHMU BHE
MpeaesioB BEIOOPKM He TPeOYIOTCS KOPPEKIIUU CTaTUCTUKHU WM TIpoliecca oIl

TUMU3alMU. TecThl BHE MpeAeaoB BEIOOPKU M TECTHl Ha HECKOJBKUX BEIOOD

Kax TakXe MOTYT JaThb MH(MOpMaILnio 00 U3MEeHEHUN MOBEACHUS PhIHKA C T

YeHHEM BpPEeMEHM.

TecTupoBaHMe C NPOroHKoi Bnepen

IMpu mecmuposanuu ¢ npoeoHkoii éneped cucteMa ONTHMU3UPYETCS Ha JaH
HBIX 32 HECKOJIbKO JIET, 3aTeM MOJEIMPYETCS TOPTOBJIS 3a CICAYIOLIUI TOJI.
ITorom cucTeMa IMOBTOPHO ONTUMU3UPYETCS Ha JAHHBIX 32 HECKOJIBKO JIET, CO
CABUTOM OKHA ONTUMM3ALIMU BIIepe/l, BKJIIOUasl FoJl BEACHNS TOPTOBJIU, U TIPO
Liecc MOBTOPSIETCS pa3 3a pa3oM, MPOTOHSISI CUCTEMY Yepe3 TMOMYISIIUIO JaH
HBIX. XOT$ 3TOT METOJ TPeOYeT OTPOMHOTO KOJIMUECTBA BEIUMCIICHU, OH Upe3
BBIYAMHO TTOJIE3¢H IJIT U3YYCHUST M TECTUPOBAHUS TOPTOBBIX cucTeM. Ero oc
HOBHOE MPEUMYIIECTBO B TOM, YTO OH COBMeEILIAeT ONMTUMU3ALINIO U TIPOBeIe
HHUE TECTOB BHE TIpele/ioB BHIOOPKU. Bce BhINICONMCaHHBIE CTATUCTHUYECKIE
METObI, HAIIPUMEP MPOBepKa 1Mo KpuTepuio CThIOJEHTa, MOTYT OBITh UCIIOJb
30BaHbl Ha TeCTaX C IPOTOHKOM BIIepe MPOCTO U AOCTYITHO, 6e3 He0OX0AMMO
CTY BHOCHTD MOIPABKM Ha ontuMu3anuio. Kpome toro, tectbl GymyT BecbMa
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MIPaBIOITOIO0OHO MOAEIMPOBATH ITPOLIECC, POUCXOISIIINIA B pealbHOM TOPTOB
Jle, — CHavaja BeJeTCs ONTUMMU3AIIMsI, a 3aTeM CHCTeMa BeleT TOPTOBIIO Ha
paHee HEM3BECTHBIX JAHHBIX U BPEMSI OT BpEMEHU MOBTOPHO ONTUMU3UPYET
ca. [TponBuHYTEIE pa3pabOTUYNKK BCTPAUBAIOT MIPOIIECC ONITUMU3AIINHI B CHC
TeMy, CO37aBasi TO, YTO MOXHO Ha3BaTh «aJalTUBHOI TOProBoOil Momebio». B
pabote Meiiepca (Meyers, 1997) mompoOHO pacCMOTpEH IPOLECC TECTUPOBA
HUS C IPOTOHKOW Briepes.

SAKJTIOMEHUE

B mnpouecce pa3paboOTKu TOProBbIX CUCTEM CTaTUCTMKA MOMOTaeT Tpeuaepy
ObICTPO OTOpachIBaTh MoAETU, 3(PHEKTUBHOCTb KOTOPBIX MOXKET OBITh OOBSIC
HeHa cjIydyailHbIM COBMaAeHWEM, WBJIMILIHEN MOATOHKOW MOJ MCTOpUYECKUe
JAHHbIE WJIM HECOOTBETCTBYIOIIMM pa3MepoM obpasiia JaHHBIX. Ecnu cratuc
TUYECKUI aHAJIM3 TTOKA3bIBAET, YTO BEPOSTHOCTD Cly4yaliHOM 3¢ (heKTUBHOCTU
MOJIEJIN OYeHb HU3Ka, TO Tpeinep MOXeT MCIOJb30BaTh MOJE]b B peabHOMI
TOProBjie ¢ OOJIbllIei YBEpEHHOCTHIO.

CylecTByeT MHOXKECTBO CTATHCTHUYECKUX METOIOB, MMPUMEHUMEBIX K TOP
roBjie Ha (PMHAHCOBBIX PBIHKAX. [JlaBHOE B HMX — TIOMBITKA CIEIATh BHIBOI O
BCeil MOMyJsUM JaHHBIX HA OCHOBE BbIOpaHHBIX U3 Hee 00pa3lloB.

He 3a0biBaliTe, 4TO MpU UCMOAB30BAHUM CTATUCTUYECKUX METOOB Ha IaH
HBIX, ¢ KOTOPBIMU PabOTaIOT Tpeimeprl, He OYAYT BBHITOJHATHCS HEKOTOPHIE
TpeOOBaHUSI CTATMCTUYECKOro aHaiu3a. HekoTopble M3 3TUX HapylUIeHUU He
OYEHb Cepbe3HbI; Oiarogaps LIEHTPAJIbHON MpeaebHON TeopeMe B OOJIbIIMH
CTBE CJIydyaeB MOXHO HOpPMaJIbHO aHaJM3UPOBaTh Jaxe JaHHbIe, HE COOTBET
CTBYIOIIIME HOPMAaJIbHOMY pacmpeneneHuto. JIpyrue, Oosee cepbe3Hble Hapy
IIeHNS, HAaIpUMep HaJTu4Ine CepUHON KOPPESINHT, TOJKHBI YIUTHIBATHCH,
HO IIJIs OLIEHKM MOMNPaBOK BEPOSITHOCTU Ha 3TOT CAydyaill CYILIECTBYIOT CIELU
anbHbBIe MeToabl. CyTh B TOM, UTO JIyullle paboTaTh ¢ MH(popMaLueil, 3Hast, 4To
HEKOTOpPbIE TMOJOXKEHMSI HapyIlIeHbI, YeM paboTaTh BCJEMYIO.

JlaHHas rjaBa ObUla HarmMcaHa JIJjisl TOTO, YTOObI B OOILIMX YepTax MO3HAKO
MMWTb YHTaATEJIS C HauboJIee YacTO UCTIOIb3YeMbIMU CTAaTUCTUYECKMMU METO/1a
mu. [71s1 6osee mogpoOHOTo U3YYeHMs CTATUCTUKI MBI COBETYEM 00paTUThCS K
CIeLMaJbHBIM TTOCOOUSIM.



YACTb I

NccnenosaHne BXoaoB B PbIHOK
BeenerHne

B sTom paznene Oyayt cucteMaTU4ecKU pacCMOTPEHbI pa3IMuHbIe METOMIBI BXO

J0B. Mbl cpaBHMM KayeCTBO BXOJOB, 00eCleyrMBaeMOe pa3HbIMU METOAAMMU.
Xopoluii BXo BaxkeH, MOCKOJIbKY OH CHUXAET PUCK U YBEJMYMBAET BEPOSIT

HOCTb MPUOBIIBHOCTU CIENIKU. XOTSI MOPOU MOXHO TMOJYYUTh MPUOBLIDL daxe
MPU TIJIOXOM BXOJIE (C JOCTATOYHO XOPOILIUM BBIXOJ0M), XOPOIIIUIA BXOJI TO3BO

JISIET YAIAYHO OTKPBITh MO3ULIMIO, 3AJI0KUB (hyHIAAMEHT Oyaylleil mpuobLIn.

YTO SABJISETCA XOPOLUMM BXOAOM?

Xopowuii 6x00— 3TO TaKOIl BXOH, KOTOPBIIA HAYMHAET CHEJIKY B TOUKE C HM3

KUM TTOTEHIIUAIBHBIM PUCKOM M BBICOKOM MOTEHIIMAIbHOM MPpUOBLIBI0. Touka
C HAU3KMM PUCKOM — 3TO TOUYKa, IJie BEINYNHA BO3MOXKHOTO HEOIATOIIPHUSITHO

ro IBMXKEHUS Meped ITOBOPOTOM PhIHKA B IIOJIB3Y Tpeiiaepa HeBeauKa. BXompl,
IpU KOTOPBIX HEOJIAroNmpUsITHOE OBMKEHME MUHUMAJIBHO, BEChbMa XKelaTeib

HBI, TIOCKOJIBKY OHU MO3BOJISIIOT YCTaHABIMBATh OUeHb OJIM3KKE 3aIIUTHBIC OC

TaHOBKM, MUHUMM3UPYsI, TAKUM 00pa30oM, pucK. XOPOILINI BXOI TOJKEH TaK

Ke ¢ OOJIBIION BEPOSITHOCTBIO COMPOBOXIATHCS OJIarONPUSATHBIM ABUKEHUEM
pBIHKA BcKope mociae Bxoma. Coenku, HOJro OXuarolue OaronpusiTHOro
JBVKEHUSI PBIHKA, MOIPOCTY OTTSITMBAIOT Ha ce0sl JeHbIM, KOTOPHIE MOXHO
MPUMEHUTh B APYTUX MECTaX; TaKue CHCJIIKA HE TOJHKO YBEJIMYMUBAIOT OOIIMIA
puckK 1mopTdesss, HO U pacXOAylOT YacTb MapxKu, He ITO3BOJISISI OTKPBITh APY

rue, 6ojee 3(pdekTruBHBIC NO3ULIMU. MaeanbHBI BXOA COCTOSI Obl B IOKYIIKE
10 MUHMMAJILHOM 1IeHe M IpoAaxe Mo MaKcuMalibHoli. EcTecTBeHHO, Takue
BXOIBI €ABa JIM CIy4aloTCsI B peabHOM MHUPE M COBCEM HE 00sI3aTe/IbHBI JIJIs
YCIICIIHOM TOProBiau. JIJisi yCIIeIIHO TOProBixd BCEro-HAaBCEro JOCTATOYHO,
4YTOOBI BXOJIBl B COUETAHUHU C PA3yMHBIMU BbIXOJaMU 00Pa30BbIBAIM TOPIrOBYIO
CHCTEMY C XOPOLIMMHM XapaKTepUCTUKAMU oOIIeil 3¢ GeKTUBHOCTH.
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MPUKA3bI, UCNOJIb3YEMbIE BO BXOOAX

BXO,ZI,I)I MOTYT BbITTOJIHATBHCS ITPU ITOMOIIU Pa3JIMYHBIX ITPMKAa30B, BKJIIOYasda CTOII
IMpUKa3bl, JUMUTHBIC MTPpUKa3bl U PIHOYHBIC ITPMUKA3bI.

Cron-npukasbl

Cmon-npuka3 BXOAUT B PIHOK, KOTOPBIN yXKe IBUKETCS B HAMPaBICHUU CHE
k1. CUTrHaJI Ha MpoJaxy WK MOKYIKY BO3HUKAET, KOraa phlHOK MOJIHUMAETCS
BbIIIE [IEHOBOIO YPOBHS MpUKa3a Ha MOKYIKY WIX MaJaeT HUXe LIeHbI TTpuKa
3a Ha IPOJAaxy; 3TO CHOCOOCTBYET NMPUMEHEHUIO CTOMN-IPUKA30B B MOMEISIX
BXO/Ia, OCHOBAaHHBIX Ha CJIEIOBaHUM 3a TPEHAOM. XOpollas yepTa CTOM-MpU
Ka3a B TOM, YTO PhIHOK Ha MOMEHT BXOJla TOJKEH ABUTaThCsl B OJ1arONMpPUSITHOM
HanpapieHuu. IToaToMy cam o cede MmpuKas BBINOJHSAET QYHKUIMIO (PUIBTPA,
MOATBEPXKIasi CUTHAJIbI, MOJy4eHHBbIE OT MoAeau Bxoma. Eciv maHHBIM BXox
XOpOIll, TO IBMKEHUE PhIHKA OBICTPO CHEIaeT CAENKY MPUObLILHOM, €1Ba I C
KaKUM-TO HEOJIaronpusTHBIM IBUKEHUEM BOOOIIIE.

C npyroil CTOpOHBI, €CJId BXOJ, BBIMOJHEHHBIN IO CTOI-NpUKa3y, Heyaa
YeH, OH MOXET COIPOBOXIAThCSI 3HAYMTEJbHON OTPUIATEIbHOU IepeolieH
KO Mo3uLIMK, 0OCOOEHHO MpHY OBICTPHIX ABMXKEHUSIX PbIHKA, U MOKYIKa Oyaer
MpoBe/IeHa MO 3aBBIIIEHHOM 1IeHe, a pojaxa — 1o 3aHWXeHHoU. IlpeacTraBb
T€, YTO LIEHBI OBICTPO ABMKYTCS B 01aroNpUsITHOM HaIlpaBJeHUU: TTOKYIIKA WU
npojaxa B TaKOW CUTyalluud MOAOOHA MPBIKKY HAa Pa3rOHSIONIMUCS IMOe31d U
MMeeT OOJIBIIYIO BEPOSITHOCTh MTPUBECTU K 3HAUUTETLHOMY ITPOCKAIb3bIBAHUIO.
IIpockanv3biéanue TIpEACTaBISIET COOOM pa3HUILY MEXIY LIEHOH, Ha KOTOpOM
CTOI-MPUKa3 yCTAHOBJIEH, W LIEHOM, 110 KOTOPOI OH B peajlbHOCTU BHITTOTHSIET
cs. ITockonbKy pocKaab3blBaHWE CHUXXAET MPUOBLIb OT CAEIKU, OHO BeChbMa
HexxenaTtesnbHo. CaMasi HempusITHasT BO3MOXHas CUTyallMsl — KOrja IpuKas
BBITIOJIHSIETCST 1aJIEKO 32 YPOBHEM CTOM-MpUKa3a: TOrna, KOorma pelHOK yXKe Ha
ypHaeT oOpaTHOe IBUXEeHME!

JIuMuTHbIE NpUKasbl

B npoTHBOMOMOXHOCTh CTON-MIPUKA3y JMMUTHBINA #puka3 o0eCIeurBaeT BXOM
TOrJa, KOrjaa pplHOK IBUXKETCS MTPOTUB CAEAKU. JIMMUTHBIN MpUKa3 — 3TO MPU

Ka3 MpoJaBaTh WK MOKYMaTh IO YKa3aHHOU 1ieHe. YTOObI MpuKa3 Ha MOKYIIKY
OB BBITTOJHEH, PHIHOK JOJDKEH OIYCTUTHCS HUXE JUMUTHOM LIEHBI; YTOOBI
NpYKa3 Ha Mpojaxy ObUI BHITIOJHEH, OH JOJDKEH MOJHSTHCS BbILIE JUMUTHOM
ueHbl. Ilo KpaiiHelt Mepe BO BHYTPUIHEBHOU TOProBije Ipojaaxa M IOKYyMKa
MPOUCXOAST MPOTUB TpeHIa. OCHOBHBIMU HEeAOCTaTKaMM JIMMUTHOTO TpHKa3a
SIBJISIIOTCSL €r0 TIPOTUBOMNOCTABIEHUE TPEHAY U TO, YTO PHIHOK MOXET HUKOTIIa
HE IOCTUYb YCTAHOBJICHHBIX TUMUTHBIX 1IeH. Bripouem, mpu paboTe ¢ MpOrHo

CTUYECKUMM KOHTPTPEHIOBBIMM MOAEISIMU BXOJa 3TO MOXET He ObIThb HEI0
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cratkoM. [IpenmyiliecTBa JMMUTHOTO MpPUKa3a B OTCYTCTBUU IMPOCKAJIb3bIBa
HUS ¥ B TOM, YTO BXOJI IIPOMCXOINT II0 3apaHee M3BECTHOM XOpOoIleil LiegHe.

PblHOYHbIE NpUKa3bl

Poinounviii npukaz — 3T0 MPOCTOM MPUKA3 Ha MPOAAXY WIM TTOKYIIKY 10 TEKY
el ppIHOYHOM 1ieHe. OCHOBHAs MOJIOXKUTEIbHAS YepTa PHIHOYHOIO ITprKa3a
COCTOUT B TOM, UTO OH OyIeT BBITIOJTHEH BCKOpPE MOC/e pa3MElIeHUST; HEKOTO
pble OGUPKU TPeOYIOT BBIMOJHEHUS] PHIHOYHBIX MMPUKA30B B TeUeHUE MaKCU
MyM HECKOJbKUX MUHYT. CTOM- WM TUMHUTHBIC ITPUKA3bl, C IPYrOii CTOPOHHI,
MOTYT XIaTh IOJITO€ BpeMsl, TTOKa aKTUBHOCTb PHIHKA HE BBI30BET UX CpadaThl
BaHUs. [Ipyroe npenMyiiecTBO — rapaHTUPOBAHHOE BBIMIOJIHEHUE: TTOCTIE pa3
MEIIeHUS PEIHOYHOTO MTpUKa3a BXOJ 00s13aTeIbHO OyaeT nocTUrHyT. Hemocrar
KOM SIBJISIETCSI BOBMOXHOCTB ITPOCKAIb3bIBAHUS, HO B OTIMYKE OT CTOI-TIPUKA
3a MPOCKAaJb3bIBAHME MOXKET UITU KaK MPOTUB CAEJIKHU, TaK U B €¢ IOJb3Y B
3aBUCUMOCTH OT JBVXKEHUS PHIHKA U 3a[J€PXKKU C BBHITTOJTHEHUEM.

BbiGop noaxoasLmx NnpuKa3os

ITpu BBIOOpPE BMIa MpHKasa WISl BXOAAa HY>KHO YYUTHIBATh HE TOJBKO JOCTO
MHCTBA M HEIOCTAaTKU Pa3HbIX BUJIOB MPUKAa30B, HO U IIPUPOLY MOAEIIH, KOTO
pasi JaeT CUTHAJIbl BXO/A, Y TEOPUIO MOBEACHMS phIHKA, HA KOTOPOM OCHOBA
Ha MOJEb.

Ecnu Mozens Bxoja mpeacka3biBaeT IMIOBOPOTHBIE TOYKM B HeJajdeKoM Oy
NyIieM, Hanbojee YMECTHBI OyAOyT JIMMUTHBIE IIPUKa3bl, OCOOEHHO €CJIM MO
JleTb BXOJa aeT yKa3aHMs O IIeHe, MPU KOTOPOi MPOM30MAET pa3BopoT. Eciu
MOJIE/Ib COAEPKUT yKa3aHHWe 1LIEHbI, KaK 3TO ObIBAET B MOJIEJSIX, OCHOBAaHHBIX
Ha CTaHIAPTHBIX YPOBHSIX KOPPEKIIMM PhIHKA, TO BXOJ 110 IUMUTHOMY IIpUKa
3y (¢ OJM3KOM 3alMTHON OCTAHOBKOI) — OJHO3HAYHO BEPHOE PEIIEHUE; Pl
HOK, CKOpEe BCEro, OTTOJKHETCS OT CTAHAAPTHOTO YPOBHS KOPPEKLIUU, U JIU
MUTHBIHM TIpUKa3 00eCcreYuT BX0 Ha YPOBHE pa3BOPOTa WM MOOIU30CTH, YTO
MpUBENET K CHENIKE, KOTOopasi WIM OBICTPO MPUHECET MPUObLIb (E€CIM PHIHOK
OTCKOYMJI OT KPUTUUYECKOTO YPOBHS, KaK OXMIAJIOCh), WIK OyIeT 3aKpbiTa C
MUHMMaJIbHBIMU YOBITKAMU.

Eciau Monens Bxona TpeOyeT HEKOETo MOATBEPXKIASHUSI IBUKEHMS PhIHKA B
BEepHOM HaIlpaBJICHUH, JYYIIMM BBIOOpOM OymeT cTtom-Tpuka3. Hampumep,
CUCTEMY, OCHOBaHHYIO Ha MPO0OO0SIX, ECTECTBEHHO COYETaTh C BXOJOM Ha CTOI
npuka3ax. Eciu pelHOK ABUKETCS B OJaronpusTHOM HampaBJIeHUM U TIPOXO
IUT HEKUI KJTI0OYEBOM YpoBeHb (Ha KOTOPOM TOCTaBJI€H BXOMHOU CTOI-TIpU
Ka3), BXOJ MPOM30MIET aBTOMATUIECKU, U MMO3ULIMS «[IOMMAaeT» BCE MOCTIETY
forne apkeHus. Ecan ke mpo0ost He TTpou30iIeT, TO CTOM-TIpUKa3 He OyaeT
aKTMBMPOBaH, U MO3UIIMS He OyleT OTKphiTa. B JTaHHOM cilyyae BXOAHOM Mpu
Ka3 (haKTUYECKU CTAHOBMUTCS YaCThIO CUCTEMBI.
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PerHOYHBIE TTpMKa3bl HarboJiee TTOJIE3HBI, KOTIa MOIENTb BXOIa YKa3hIBaeT
TOJIBKO Ha BPeMsI M KOTJIa CTOMMOCTb ITOATBEPKACHUST BXOJA ITO CTOI-TIPUKA3y
(TIpocKaib3bIBaHME U 3aI€PKKH) CIUIITKOM BBEICOKA ITO OTHOIIEHUIO K OXKMIae
MO pHUOBLUTA. PRIHOYHEIN IMpHKa3 TaKXKe YMECTEeH, KOTIa BpeMEeHHbIe PAMKH,
yCTaHaB/IMBaeMble CUCTEMOM, KPUTUYHBI. B HEKOTOPHIX cirydasix OymeT MMETh
CMBICIT YCTAHOBUTD CTOIT- WIIM IMMUTHBIN IIPUKAa3 U 3aTeM, eCITU MprKa3 He Oy
JeT BBIITOJIHEH 32 HEKOTOPON MepUOoa BpeMEeHU, 3aMEHUTh €ro0 Ha PHIHOYHBIA.

[Tpu pazpaboTKe 1000 MOJEIM BXOJA YACTO TMOJIE3HO PacCMOTPETh pas
JIMYHBIC BXOTHBIE TTPUKA3bl, YTOOKI BRIOpaTh HaMboJIee YIIpaBIsieMbIii U 3¢
¢exTuBHbIA. [lepBoHavalbHasi MOAEIb BXOAa, CKOpee BCEro, MoTpedyeT U3
MEHEeHUI, 4TOOBI cAeIaTh TaKWe TECTHl BO3MOXHBIMM, HO PE3YIbTaT MOXET
0Ka3aThCs CTOSIIMM ycwtrii. [IprMephl pa3INdIHBIX CUCTEM BXOIa, TECTUPO
BaHHBIX C TPEMS TUIIAMU MPUKA30B (BXOJ IMPU OTKPBITUM, MPU JOCTHXKEHUN
YPOBHEM JIJMMUTHOTO WJIM CTOI-TIpUKa3a), OYIyT MPUBEICHBI HIDKE.

METOAbl BXOOA, PACCMOTPEHHbLIE B 3TOW KHUIE

DTa yacTh KHUTU paccMaTpUBaeT METOIbI BXo/a B phIHOK. Kak 1M3BecTHO, cy
LIECTBYET OECUMCICEHHOE MHOXECTBO TaKUX METOAOB — CJEMYyIolUe 3a TPEH
JIOM U IPOTUBOTPEHAOBbIC, OCHOBaHHBIE Ha 1IEHOBBIX JTAHHBIX 1 OMTUpAOIII1e
Csl HA BHEIIIHUE TT0 OTHOILIEHUIO K PHIHKY SIBJICHUS, TPAAULIMOHHBIE U 9K30TH
yeckue, MpocTeilme U Ype3BbluaitHo ciioxkHbie. K coxkaneHuto, HeIocTaToK
MecTa 3aCTaBJISIET HaC Cy3UTb KPYr U paccMaTpuUBaTh TOJBKO YaCTh BO3MOX
HocTeil. Mbl mocTapaeMcs MOSICHUTD MOMYJISIPHbIE METObI, UCIOJIb3yeMble
4acTo U Ha MPOTSIKEHUHU JOJITOrO BpeMeHU (HEKOTOpbIe — AECATUIETUSIMU),
HO MaJIo MojaepKaHHble 00beKTUBHBIMU JTOKa3aTeJbcTBaMU. Mbl OyieM cuc
TeMaTU4YeCKU TECTUPOBATh 3TU MOJIEU ISl TIPOBEPKU UX 3 HEKTUBHOCTU. M bl
Tak:Ke MOMbITAIMCh PACHIMPUTH HAILIK UCCIEI0BAHUSI MOJIE/Iel BX0O/Ia, BbI3BaB
1LIMe MHTEPeC y YnuTarteseil (B OCHOBHOM, unTaTesieii xxypHana Technical Analysis
of Stocks and Commodities).

MpoGon n ckonb3swme cpegHue

TpanuuyoHHBIe, CeayIolIUe 3a TPEHIOM MOJEIU, UCTIOJb3YIoIIUe Tpodou 1
CKOJTB3SITIINE CPeTHIE, PACCMOTPEHBI B TNI. 5 M 6 COOTBETCTBEHHO. Bxodu: npu
npoboe MPOCThl U UHTYUTUBHO MPUBJIEKATETbHBI: TTOKYIKa MPOU3BOIUTCS, KOT

Ja lieHa MpOoOMBaEeT BEPXHIOK I'PaHMILy HEKOTOPOTO IIEHOBOIO JMAalla3oHa.
[Mponaxa uayM OTKpbITUE KOPOTKOM MO3ULIMU MPOU3BOANUTCS, KOTIa PhIHOK
MpoOUBaeT HUXXHUI MOPOT WK rpaHully. Takum obpa3oM, BXOIbI IPpU Mpoboe
o0ecrneunBaloT Tpeiaepy yyactvue B JI0OOM KPYMHOM JBMXKEHUM PbIHKA WIN
TpeHae. Bxoabl, OCHOBaHHbBIE Ha CeIOBaHUM 3a TPEHIOM, 2 UMEHHO Ha Ipo

0oe, JexxaT B OCHOBE MHOTHX MOMYJISIPHBIX cUCTeM. Mofienn, OCHOBaHHbIE Ha
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mpo0oe, OTIMYAIOTCS APYT OT Apyra IIaBHBIM 00pa3oM TeM, KaK OIPEHe/IsIoT
¢S TpaHULBI IIEHOBBIX UAMTA30HOB M KaK OPTaHU30BaH BXOH B PHIHOK.

[TomoOHO TPO6OSIM, ckoab3AUUEe cpedHUe TIPUBJICKATEIbHEI B CBOCH IO
CTOTE€ M YPE3BBIYAMHO IOIYJSPHBI CpeIu TeXHUUECKHUX TpeiaepoB. Bxombl
MOTYT TeHEPUPOBATHCS C MCIIOJIH30BAHMEM CKOJB3SIINX CPETHUX Pa3TUIHBIM
00pa3oM: B pbIHOK MOKHO BXOJIUTh, KOTJa IIEHA IIepeceKacT CKOJIB3SIIIYIO Cpe
HIOIO BBEpX; KOrJa ObICTpasi CpedHssl TepeceKaeT MeIJICHHYIO; KOIrla HaKJIOH
CKOJIB3SIIEN CPpEeIHEM MEHSET HAIIPaBJICHUE WIM KOTIA LIEHbI B3aUMOIICVCTBY
IOT CO CKOJIB3SIIIEH cpeaHell, KaK C YPOBHSIMU IMOMIEPXKKU/COIIPOTUBICHUS.
Kpowme Toro, pazHoobpaszusi 106aBIsIeT CyIlIeCTBOBAHUE TTPOCTHIX, IKCITOHEH
LUAJIBHBIX, B3BCLIEHHBIX U MHOTUX APYTUX CKOJB3SIIINX cpenHuX. [1ockoabKy
MOJE/IM BXO/a YaCTO UCITOJIB3YIOT T€ WIM UHBIC BAPUAHTHI IIPOOOEB WIM CKOJIb
3AIIUX CPEAHMX, 3T METOAbl BaXKHO PAaCCMOTPETh B ITOAPOOHOCTSIX.

OcunnnaTopsl

Ocyunnsamopbl — 3TO MHIUKATOPBI, KOTOPhIE JAIOT KBAa3ULIMKJIMYECKUE KOJIE
GaHMsI B HEKOTOPHIX mpeaenax. OHU BecbMa MOMYJISIPHBI Y TPEIepOB U BKITIO
YeHBI B OOJIBIIMHCTBO MAKEeTOB MOCTPOSHUS rpadnkoB. Momean Bxoga, OCHO
BaHHbIE HA OCLIMJUISTOPAX, TaK Xe KaK U MOJEJIX MPOOOEB U CKOJIb3SIIINX CPE
HUX, TI0 IIPUPOJIE CBOCI «BHYTPEHHUE», T.€. HE TPeOYIOT HUYETO, KPOME PhI
HOYHBIX JaHHBIX, XU JOCTATOYHO MPOCTHI B co3aaHuu. [Ipu aToM Momenu mpo
00eB 1 CKOJIb3SIIIMX CPEIHUX YacTO T€HEPUPYIOT 3amla3IblBalOIIe CUTHAJIBI,
IOCKOJIBKY OHM pearupyloT Ha MOBEACHME PbIHKA, a He IPEACKa3biBaloT ero.
OcHOBHAast 0COOEHHOCTb OCLIMJLISTOPOB COCTOUT B TOM, YTO OHM IIpEACKAa3biBa
IOT U3MEHEHMSI LIEHbI yTeM UAeHTU(MUKALUY TOBOPOTHBIX TOYEK U IbITAIOTCS
BOITHU B PBIHOK JI0 HayaJla ero OBVIKEHUS, a He Iocje. B ¢cBs3u ¢ 3TuM 6OJIb
IIMHCTBO OCLWUISTOPHBIX CUCTEM SIBJISIIOTCSI IIPOTUBOTPEHIOBLIMU.

CurHal K BXoJy OOBIYHO BO3HMKAET MPU PACXOXICHUU MEXIY IBVKEHU
eM TrpaduKa OCLHUIIIATOpA U LeHHl. Pacxoixcdenue HaOMIOOACTCS, KOTOAA LICHBI
JIOCTUTAIOT HOBOTO MUHUMYMa, a OCLIWJUISITOP TIPY 3TOM HE OIyCKAaeTCsl HUXe
CBOMX IIPEABbIAYIINX MUHUMYMOB, UTO SIBJISIETCSI CUTHAJIOM K ITOKYIIKE; WM Xe
LIEHBI 00pa3ylOT HOBBIII MAKCMMYM, a OCLUMLISTOP HE JOCTMIAeT CBOEIO IIpe
IBIAYIIET0 MAaKCHMMyMa, YTO CJIYXXUT CUTHAJIOM K IIPOAaXKe WIM K OTKPBITHIO
KOPOTKOM MO3ULIMU.

Eme ogHuM cmoco6oM TeHepupoBaTh BXOIbI SABISCTCS CUCHAAbHAS AUHUSL.
OHa pacCYMTBHIBAE€TCs KaK CKOJb3silasl CpeaHsis ocuwuigTopa. Tpeiinep mo
KyIaeT, KOraa OCUMIISTOP MepeceKaeT CUTHAJIBHYIO JIMHUIO BBEPX, M OTKPbI
BaeT KOPOTKYIO ITO3ULIMIO, KOIJAa OH IepeceKaeT JMHUIO BHU3. XOTS OCLIMILIS
TOPBI OOBIYHO MCIIOJIB3YIOTCSI B IIPOTUBOTPEHAOBBIX CUCTEMaX IS TOPrOBIM
BHYTPM OrpaHMYEHHOTO LIEHOBOTO AMana3oHa, MHOTAA UX MPUMEHSIOT U IS
CJIe[IOBAHMS 32 TPEHAOM: JJIMHHbIE WM KOPOTKME MTO3UIUU MOXHO 3aHUMATh,
KOIJla CTOXaCTUYECKUI OCUMJLISITOP IpeBbIlIacT YpoBeHb 80 MM OIlycKaeTcs
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Huxe 20. Moaenu, oCHOBaHHbBIE Ha TaKUX KJIACCUUECKMX OCUUJUISITOpax, Kak
croxactuueckuit ocumiuisatop JIaitHa, RSI Bunbsmca 1 MACD Anmens, pac
CMOTpPEHHI B IT. 7.

Ce30HHOCTDb

I'n. 8 paccMaTpuBaeT cezoHHOCMb, KOTOPYIO KaXIblil Tpeinep MOHUMAET T0

cBoeMy. B HallleM MOHMMaHUU CE30HHOCTb OIpPEAeIIIeTCs KaK HUKINYECKIe
VIV IIOBTOPHBIE SIBJICHNUSI, KOTOPBIE YCTOMUMBO CBSI3aHBI C KAJICHIApeM, a UMeH

HO PBIHOYHBIE SIBJICHUSI, Ha KOTOPEIE BIMSIET AaTa Wi BpeMs roaa. I1ocKobKy
MPUPOJA TAKMX CHUCTEM IPOTHOCTHYECKasd (CUTHAJIBI IOJIy4aroTCsl 3a Helelu,
MeECSIIIbI U Jaxe TOAbl BIEpea), 3TU MOJEIM 110 CBOCH IIPpUPOAE MPOTUBOTPEH

noBble. VI3 MHOTMX CITOCOOOB OIlpeAc/ICHMsI HauJIydllero BpeMEHU BXoaa B
PBIHOK C MCIIOJIb30BAaHMEM CE30HHBIX PUTMOB MBI paCCMOTPUM JIBa OCHOB

HBIX — CKOPOCTb M3MEHEHMUS 1LIeHHI U nepeceyeHue. Kpome Toro, oyayr uc

CJIeTOBaHbl HEKOTOPHIE JOITOIHMUTEIbHbIE IIpaB/UJia, B YACTHOCTH ITpaBUJIA IO

TBEPXICHUS MCXOJHBIX CUTHAJIOB.

HYHHbIe N COJIHe4YHble siBJieHUus

Baustior in Ha pBHIHOK JIVHHBIE U COJIHEYHBIC SIBJICHUSA? MOXHO JIU CO31aTh
MOJI€eJIb, OCHOBaHHYIO Ha M3MEHEHUSX LIeH 1o TaKuM BiaustHueM? Posb JIyHBL
B CO3JaHUU IIPUIMBOB HeocriopuMa. Ma3kl IyHBI KOPPEJIUPYIOT C OCagKaMu 1
HEKOTOPBHIMU OMOJIOTUYECKMMU PUTMaMU, OHU BIUSIOT Ha BpeMsI TTIOCaIKU pa
CTEHUI B CeJIbCKOM X03siicTBe. CONHEYHBIE SIBJICHUS — BCITBIIIKY U IISITHA —
TaKXKe BJIMSIOT Ha pa3IMyHbie cOObITUS Ha 3emiie. B mepuoabl BHICOKOM €Ol
HEYHOI aKTUBHOCTU BO3MOXHbI MarHUTHBIE OypH, CLIOCOOHBIC MOBIUSITh HA
9HEPrOCUCTEMbI, BbI3bIBasl CEpbe3HbIC MEepPeOOr C 3AeKTpoaHeprueit. He Tak
YK HEBEPOSITHO IPEICTaBUTh, YTO COJHEUYHbIC U JIYHHBIC SIBJCHUS BIUSIIOT Ha
PBIHKH, HO KaK MOXHO MCII0JIb30BaTh 3TU BIAUSHUS IJI1 CO3JaHUSI IPOTHOCTHU
YeCKMX BXOJOB IPOTUB TpeHaa?

PaccmoTpuM nyHHBINM LMK, HecltoxkHO co3maTth Mone/b, KOTopasi BXoAuIa
OBl B pBIHOK Ha OMpeae/IeHHbIN AeHb 0 WIM ITOCe HOBOJYHMS WIM MOJHOIY
Hus. To ke camoe MPUMEHUMO U K COJIHEYHOU aKTUBHOCTH: BXOJ MOXKET aKTU
BUPOBAThCSI, KOrIa KOJINYECTBO COJTHEUHBIX MSATEH MOAHMMAETCS WIM OIyCKa
€TCsI BhIILIE HEKOTOPOIo 3HaYeHMUsI. MOXHO pacCUMTHIBATh CKOJIB3SIINE CPe
HY€ COJTHEYHOI aKTUBHOCTU U UX MIepecedeHUs 1151 yrpaBaeHus Bxogamu. JIyH
HbIE LUKJIbI, COJIHEUHBIE TSITHA U IPYTUE IUIAHETAPHBIE SBJIEHUS MOTYT UMETh
peajibHOE, XOTsI ¥ HEOOJIbILIOE BIMSHUE Ha PIHKM, U 3TO BIUSIHUE MOXET IpU
HOCHUTb IPUOBLUTb ITPU MCIOJIb30BaHUU JOKHBIM 00pa30M CKOHCTPYMPOBAaHHOM
Moaenau Bxoda. HeicTBUTEbHO U JIYHHBIC 1 COTHEYHbIC SIBJICHUS OKa3bIBAIOT
TaKo€ BJIMSIHME Ha PHIHOK, YTO IPOHULIATEIbHBIN Tpeiaep Mor Obl U3BJIeYb U3
HUX MIPUOBLIb, — BOMPOC JIJIsI SMITMPUIECKOTO UCCIeI0BaHUS (CM. TIL. 9).
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LUuknbl u pyutmbl

B 1. 10 uccneayroTca UMKIBI M PUTMBI KaK METOJ, OIIpeie/IieHs MOMEHTA BXO
IIa B PBIHOK. MIes mcronb30BaHUST LIMKJIOB HAa PhIHKE B OCHOBE IMPOCTA: 3KCT
parnojvpyiTe HabII0AaeMble LIMKIIBI B Oymylliee U MOMbITalTeCh MOKYIaTh Ha
MMWHHUMYMaxX [IUKJIOB U IIPOAaBaTh B KOPOTKOM MO3UIIMU Ha MaKCUMyMax. Ecim
LIMKJIBI JOCTAaTOYHO YCTOMUMBBEI U YETKO OIpeAeeHbI, TO MomI00Has cuctemMa
Oyzmet paboTaTh ¢ OOJBIION MPUOBLILIO. Eciin HeT, TO pe3yJabTaThl BXOIOB Oy
IIYT TTIOXVUMU.

OueHb I0JIToe BpeMs Tpeiaepbl 3aHUMAINCh BU3YaIbHBIM aHAIM30M IIUK
JIOB TIPY MIOMOIIY Ipap¥KOB, KOTOPhIE CTPOWIVMCh BPYYHYIO Ha OymMare, a B OC
JleflHee BpeMsi — C MOMOIIBIO KOMITBIOTEPHBIX IIPOrpamMM. XOTSI LIUKJIbI MOX
HO aHaJIM3UPOBATh BU3YallbHO, B MpOrpaMMax He TaK CJIOXHO peain30BaTh
aJITOPUTMBI OMpeAeeHNs U aHaM3a IIMKJI0B. B aHamM3e MKIIOB MOJIE3HBI pa3
HOOOpa3HbIe AITOPUTMBI — OT MOACYeTa OAPOB MEXKIY MAKCUMYMOM M MUHU
MyMOM JI0 OBICTPBIX MpeobpaszoBanuii @ypee (FFT) u ciekrpanbHOro aHanmn3a
MeToaoM MakcuMasbHol aHTporuu (MESA). I1paBuibHOe KCITOIb30BaHUE Ta
KHX aJTOPUTMOB — YK€ HElIyTOYHas 3aJadya, HO Ha OCHOBE HalleXXHBIX PO
rpaMM IIJIsT aHAJIN3a IMKJIOB MOKHO CTPOUTb OOBEKTUBHbBIC [IUKINIECKUE MO
JIeI BXOJa W TECTUPOBATh MX HA UCTOPUYECKUX JAHHBIX.

IIpupona peIHOYHBIX LIMKJIOB BecbMa pa3HooOpa3Ha. HekoTopble LIMKIIBI
BBI3BIBAIOTCS BHEITHUMU 10 OTHOILIEHUIO K PBIHKY IPUUYMHAMMU, IIPUPOTHBIMU
Win ob1ecTBeHHBIMU. Ce30HHBIE PUTMBI, 3(@MEKTH MPa3gHUKOB M ITUKIIHI,
CBSI3aHHBIE C TIEPUOAUYECKUM COOBITMSIMU (HampuMep, C TPe3uIeHTCKUMU
BBIOOpaMU WK OMYOJMKOBAaHMEM 3KOHOMUYECKMX OTYETOB), OTHOCSITCS K 3K
30reHHBIM (BHEIIHUM). VX Jydllie aHanTu3upoBaTh METOAaMM, TIPUHUMAIOIIN
MM BO BHUMaHHUE BpeMsl JeHCTBUS BIUSIOMIUX (GaKTOPOB. [Ipyrue UKLl 9H
doeenHbl — VX BHEITHUE ABVKYIIME TTIPUUUHBI HESICHBI, W UTSI aHAJIM3a He Tpe
OyeTcsl HU4ero, KpoMe pbIHOYHBIX JaHHBIX. [IpuMep SHIOreHHOTO LIMKJIa Ha
omonaeTcs mopoit B KotupoBKax S&P 500 TpexmHeBHOTo HMMKJIA WIN B 8-MU
HYTHBIX TUKOBBIX JAHHBIX 3TOro e cuMmBona. [IporpaMMbl, OCHOBaHHBIC Ha
yacToTHBIX (puibTpax (Katz, McCormic, mait 1997) u Ha MeToie MaKcUMaJb
Hoit suTporuu (Hanpumep, MESA96 u TradeCycles), Xopowiu ajist TOUCKa 5H
JTIOT€HHBIX LIUKJIOB.

MpbI yke 00CyXnalu 3K30T€HHbIe CE30HHBIC LIMKIIBI, a TaKXe JYHHbIE U
cojiHeyHBbIe pUTMBI. B m1. 10 mccnenyioTcst s3HIOTeHHBIE LIMKIIBI TTPU TTOMOIINA
CHelraJIu3upOBaHHOTO BOJHOBOIO (OUIbTPA.

HeilipoHHble ceTn

Kak ob6cyxxnaercst B 1. 11, HEMipOHHBIE CETU — 3TO CIICLIMAIbHAS TEXHOJIOT U
HMCKYCCTBEHHOI0 MHTeUIeKTa (Al), BOZHUKIIIAS 13 TTIOMBITOK AMYJISIIIMU MHDOD

MaIlMOHHBIX MPOLIECCOB, MPOUCXOISIINX B XKUBBIX opraHu3max. HelipoHHble
CETU — BTO KOMITOHEHTBI, KOTOPhIE CIIOCOOHBI K OOYUYEeHUIO U TOJIE3HBI TP
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[TOCTPOEHUU MOJENEH, KiacCuDUKALUK U MPOrHO3UpoBaHuK. OHU MOTYT pa

00TaTh C OLEHKAMHU BEPOSTHOCTU B HEONPEICICHHBIX CUTYALMSIX U C «HEUET

KUMH» MOJEJISIMH, T.€. C 3aMETHBIMU IJ1a30M, HO C TPYIOM OIpEeIeTUMbIMU C
[TOMOIIBIO YeTKUX MpaBui. CeTH MOTYT UCIIOIb30BaThCs IS IPSIMOTO OOHAPY

>KEHHUsI TOYEK Pa3BOPOTA WM MpeACKa3aHMs U3MEHEHUI LieH. VX Takxke MOX

HO KCIIOJNIBb30BaTh /IS KPUTHUYECKOIO 0030pa CUTHAIOB, IMOJYYEHHBIX OT APY

rux Mogeseir. KpoMe Toro, TeXHOJOrMM HEMPOHHBIX CETE€l MOTYT IOMOTaTh
MHTErPUPOBATh MHPOPMALIMIO OT SHAOTEHHBIX (HAIIPUMED, IPOILUIbIE LIEHBI) 1
9K30T¢HHBIX UICTOYHUKOB (JIMYHbIE MHEHUSI, CE30HHBIE JaHHbIE, BIUSHUE APY

I'MX peIHKOB). HellpoHHbBIE CETU MOTYT OBITh OOYYEHBI OIPEAEIISATh BU3YaIbHO
pasnuuMMble MOJEIN Ha rpaduKax U CIyKUTh B KauecTBe OJOKOB PacIlO3Ha

BaHMsI MOJIEJIE B COCTaBe CHCTEM, OCHOBAHHBIX HA TPAaAMLIMOHHBIX IPaBUIaX
(Katz, McCormic, Hoss6pb 1997).

I'IpaBuna BXOoA4a, noJiy4eHHble reHetTndieckumm metogamm

B 1. 12 nmpuBeneno ucciaenoBanue Kaia m MakKopmuk (Katz, McCormic, ae

Kabpb 1996), IeMOHCTpUPYIOLLEE, YTO MPU ITOMOIIY FTeHETUYECKOI SBOTIOLUU
MOXHO CO3[aBaTh CTaOWJIbHBIC W MPUOLUILHBIE MOJIEIM BXOIa, OCHOBAHHBIC
Ha mpaBujiax. [Ipoliecc cocToUT B cocTaB/ieHMU Habopa «I1abjOHOB MpaBUJI»
W TIPUMEHEHUM TeHETUYECKOT0o ajJropuTMa JUIsl MX COYEeTaHMsI B LIE/SIX co3la

HUS BBITOIHBIX BXOAOB. DTa METOAMKA ITO3BOJISIET OOHAPYXKUTh YAUBUTEIbHEIE
COoYeTaHMs IIpaBWJI, BKIIIOYAIOLIE Y SHIOTeHHbIC, Y 9K30T¢HHBIE IIepeMEHHEIE,
TpaIULMOHHBIE MHAWKATOPHI U JaXe HeTpagullMOHHbIe (HalmpuMep, HEMpoH

HbIE) BJIEMEHTHI JIJI1 00pa30BaHMsI MOIIHBIX IIPABUJI BXOJO0B. DBOIIOLMOHHOE
MOCTPOEHUE MOJIEJICi — OIWH U3 CaMbIX IIEPEAOBBIX, IPOJBUHYTHIX 1 HEOOBIYU

HBIX METOHOB, JOCTYITHBIX JJISI pa3pad0TUMKa TOPTrOBBIX CUCTEM.

CTAHAAPTU3OBAHHBIE BbIXOAbI

YT0ObI UcCIenoBaTh BXOABI MO OTACIBHOCTA M UMETh BO3MOXHOCTb CpaBHU
BaTh pa3jM4yHbIC CTpaTerMM BXOJOB, BaXXHO CO3[aThb CMAHOAPMU308AHHbLI
8bix00, TIPUMEHSIEMBI BO BCEX TECTaX; 3TO OJMH U3 aCIeKTOB HAYYHOTO METO
Jla, KOTOPBIA yXe paccMaTpuBaJicsl Bbillle. HaydHbIli MeTOJ OCHOBaH Ha IO
MBITKE YIEepXUBaTh BCe, KPOME M3yyaeMoTro Mmapamerpa, HEeM3MEHHBIM IS
MOJYyYeHUST HaIeXKHOM MH(hOPMALIMK O MPeAMETe U3YYCHMUS.
CraHaapTU30BaHHBIN BBIXOJ, NCTIOIb3YEMBbIil TSI U3YUYeHUs Mofe/ielt BXO
Jla B TOCJEIYyIOIIMX TJaBax, BKJIHOUYaeT B ceOst Tpu (YHKUUU, HEOOXOAUMBIE
IIJISE MOJIENIel BBIXOJA: BBIXOJ C MPUOBLIBbIO, KOTAA PHIHOK ABUXKETCS B IMOJb3Y
Tpeiepa 10CTaTOUHO J0JT0e BPeMsI; BBIXOJ C OTpaHUYEHHBIM YOBITKOM, €CIv
PBIHOK MJET MPOTUB, U BBIXOJ M3 3aCTOMHOTO PhIHKA CITyCTsSI HEKOTOPOE BpeMs
IIJIS1 COXpaHEHUsI MapKU U CHUXXKEHUsI HeaD(heKTUBHbBIX BloxeHui. CtaHaapT
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HBII BBIXOJ pean3yeTcsl Py MOMOII KOMOWMHAIIMY CIMON-NpUKa3a, AuMum
HO20 NPUKAa3a N PblHOYHO20 NPUKA3A.

CroI-npukKa3s v JUMUTHBIN MPUKAa3 YCTaHABIWBAIOTCS TIPU BXOJE B CIE
Ky. Ecmu omuH U3 3THX NprKa30B BBHINOIHSIETCS B TeUEHME TaHHOTO MHTEpBajia
BPEMEHH, CIIeIKa 3aBepIlieHa, OCTABIIMIICS IIPUKA3 OTMEHSIETCS, W TOTIOIHI
TeJIbHbIe TIPMKa3bl He pa3Meniaiorcs. Eciu mocie HeKOToporo omnpeneieHHO
ro MHTEPBajia HU CTOM-NPUKAa3, HU JIMMUTHBIM ITPUKa3 He BHIMOJIHAIOTCS, OHU
OTMEHSIIOTCS, W BBITIOJHSIETCS PHIHOYHBIA MMPUKa3 IS HEMEIJIEHHOIO BhIX0oaa
n3 caenku. CToI-TpuKa3, Ha3bIBA€MBIN TAKXKe MPUKA30M YNPABACHUS Kanu
manom, CIYyXUT IS 3aKPbITUsSI YOBITOYHOM IMO3UIUU C IPUEMIIEMO MaJlbIM
yObITKOM. CHSTHE PUOBIINA JOCTUTAETCSI IMMUTHBIM IIPUKA30M 1 COOTBETCTBY
eT TIOHATHUIO yenesoll npudsviau. Tlo3uimm, HaxomsIIecs 0e3 TBUKCHMS B Ka
KOM-JIM0O HampaBJIEHUH, 3aKPpbIBAIOTCS PHIHOYHBIM MpHKa3oM. Bosee ciox
Hble CTpaTeruu BbIxoJaoB omnucaHbl B yactu Il «MccneqgoBaHue BBIXOHOB», e
CTaHAAPTU30BAHHBIMU OYIYT BXOJbI.

IIpuka3 yrpaBiaeHUsT KaIUTAJIOM Y JIUMUTHBIA NpUKa3, (pUKCUPYIOITNA
LIeJIEBYIO TIPMOBLIb, PACCUYMTHIBAIOTCS HA OCHOBE €IMHWUIL 801AMUABHOCMU, A
He (DMKCUPOBAHHBIX CYMM B JIoJUIapax, YTOOBI Pe3yJIbTaThl OBLIM JOCTATOUYHO
JIOCTOBEPHBIMM U CTAOMJIBHBIMU Ha Pa3JIMYHBIX PBIHKAX B Pa3HbIC IEPUOIbI
Bpemenu. Crorr B $1000 B Hallre BpeMst OyIeT CUNTATHCS OJIM3KUM TIPU TOPTOB
e S&P 500, HO MOCTaTOYHO MaJieKMM Ha PbIHKE (DhIOYepCOB HA IIICHUILY.
Henb3s ncnonb3oBaTh 3alIMTHBIE OCTAHOBKY B (PMKCHPOBAHHBIX CyMMaXx IIpU
CpaBHEHUU Pa3IMYHBIX PHIHKOB U IIEPUOAOB BpEMEHHU, a €AMHULILI BOJIATUIIDL
HOCTH, TMOJOOHO CTaHAAPTHBIM OTKJIOHEHMUSIM, OOECIIEYMBAIOT €IMHYIO IIKATY
OIICHOK. 3alllMTHAsT OCTAHOBKA, PACIIOJIOKEeHHAST Ha JAHHOM KOJIMYECTBE €I
HUII BOJIATUILHOCTU OT TEKYILEM LIEHBI, OyAeT UMETh ITOCTOSIHHYIO BEPOSITHOCTD
cpabaTtbIBaHMsI 3a JaHHBIN ITIEpUO BpEMEHU BHE 3aBUCUMOCTH OT phIHKa. V¢
MOJIB30BaHNE CTAaHIAPTU30BAHHBIX TTOKa3aTesei TTO3BOJISICT ITPOBOIUTE 3HA
YMMBble CPAaBHEHUS PHIHKOB M UICTOPUYECKUX IIEPHUOIOB.

CTAHOAPTU3ALUA OOJUJIAPOBOW BOJIATUIIBHOCTU

Eciu BBIXOIBI HOJKHBI OBITh OMMHAKOBBIMY IIPU TECTUPOBAHUHT PA3TMIHBIX MO
Jiesield BXOIOB, TO PUCK U IPUOBUTL B €IMHUIIAX 0011aP080i 80AAMUALHOCMU
TakXe CAeAyeT CTaHAaApTU3MPOBATh IS Pa3JIMYHBIX PHIHKOB U MEPUOIOB Bpe
MEHU. DTO JOCTUTAETCS ITyTeM M3MEHEHMST KOJIMYECTBA TOPTYeMbIX KOHTPaK
toB. CraHmapTu3aluys IMoTeHIMaja MpUObUTH U pUCcKa BaXHa IS BO3MOXXHOC
TH CpaBHEHUS 3(P(PEKTUBHOCTH pa3IMIHBIX METOIOB BXOJIA Ha Pa3HBIX PEIHKAX
B pa3Hoe BpeMs. CTaHmapTr3anus NpUHIAITNATBHA IJIST MOISTMPOBAHUS TTOPT
(eTEHOM TOPTOBIHN, TIE KaXKIbIil pEIHOK IOJIKEH BKJIAIBIBATh B 3(P(PEeKTUBHOCTH
Bcero Toptdels MPUMEPHO OOWHAKOBYIO YacTh. IIpobnemMa cTaHmapTHU3aum
JIOJIJIAPOBOM BOJATWIIBHOCTH COCTOMT B TOM, UTO IBIDKCHNE OTHUX PBIHKOB B
JoJutapax 3a eAWHUILY BpeMEHHU ObIBaeT ropasao OoJjibllle, YeM Npyrux. bomb
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IIMHCTBO TPEWIEPOB OCO3HAIOT, YTO OOBEMBI PHIHKOB CWJIBHO BapbHPYIOTCH,
YTO OTpaxaeTcsl Ha pa3IUYHBIX JETTO3UTHBIX TPEOOBAHMSX, a TAKXKe Ha J0JUIa
poBoii BonatuwiibHOCTU. Hanpumep, ¢hbroyepcHbIl KOHTPaKT Ha uHAEKC S&P 500
CUUTAETCS «KPYITHBIM», @ KOHTPAKT Ha MIIEHUITY — «MEJIKMM»; HY>KHO TTPOJIaTh
WY KyTTUTh MHOTO KOHTPAKTOB Ha MIIEHUILY, YTOOBI TIOJIyYUTh I0JUIAPOBYIO BO
JIaTWIBHOCTh ogHOro KoHTpakTa S&P 500. B Tadn. II-1 moka3aHbl ¢ pa30UBKOIA
Ha ToAbl U PHIHKU BOJIATWJIBHOCTH OJHOTO KOHTPAKTa M KOJIMYECTBO KOHTPaK
TOB, KOTOpbIE HAlIO OBUTO OBl KYITUTh WU TIPOAATH, YTOOBI yPAaBHOBECUTH JOJUIA
poByto BoJlaTWJIbHOCTh 10 HOBBIX KOHTpakTOB S&P 500 Ha koHerr 1998 T.

JI1s1 MTAaHHOTO MCCIEeOBaHMST CPEIHSIs THEBHASl BOJATWJIBHOCTD PAaCCUMTHI
BaeTcs Kak 200-mHEeBHOE CKOb3sIIIee cpeHee abCOIOTHOW BeTMYWHBI pa3HO
CTU MEXIY NaHHOW U TIpeAbIAYIIei [eHaMu 3aKpbiThsi. CpemHsst THeBHAsT BO
JIATUJILHOCTh 3aTeM YMHOXKAeTCsl Ha IeHY OMHOTO IyHKTa B JOJUIapax, 4ro u
JIAeT XKeJJaeMYyI0 JI0JUTAapOBYIO BOJATWIIBHOCTD. lleHa TyHKTa B mojutapax MOXET
OBITH TTOJTyYeHa JIeJICHUEM J0JUTapOBOii 1IeHbI TUKAa (MUHUMAJIBHOTO ABUKEHUS
pBIHKA) Ha pa3Mep THKa (KakK AeCATUYHOE YMcio). [T HOBBIX KOHTPaKTOB S&P
500 sto o3Havaer $250 3a myHKT (LleHa TMKa/pa3Mep Tuka = $25/0,10). Jdns
MOJTyYeHUsT KOJTMUYEeCTBA KOHTPAKTOB Ha OIPENEIICHHOM PhIHKE, KOTOPOE MOJIK
HO OBUTO OBITH KYIIJIEHO WY IMPOIAHO ISl TOTO, YTOOBI MOJTyYUTh BOJIATUIIBHOCTb,
paBHyo 10 HOBbIM KoHTpakTam S&P 500 Ha 12.31.1998 r., momtapoBylo Bojia
TUabHOCTb S&P 500 mensaT Ha 10171apoBYIO BOJIATUJILHOCTD 9TOTO PhIHKA, pe3y/ib
TaT yMHOXaT Ha 10 ¥ OKpYIJISIIOT 10 11eJIOTO.

Bce Monenu B 3TOi KHUTE MCXOIAT U3 TOTO, YTO B TOPTOBJIE BCeTaa 3aieit
CTBOBaHA OAWHAKOBasl BOJATWJIBHOCTh. PeMHBECTUIINM TIPUOBLITN HE TIPOUCXO
AT, pa3Mep CIEJIOK He pacTeT ¢ pa3MepoM ToproBoro cyeta. CiieoBaTesIbHO,
rpadpuky U3MEHEeHUs KamuTajia OTpaXaloT MPUOBbLIb OT MPAKTUYECKU HEeu3
MEHHBIX C TOYKU 3PEHUST PUCKA BIOXKEHUI. DTa MOAETb MOCTOSTHHBIX BIIOXE
HUU TTO3BOJISIET OOOWTU Cephe3Hble TPOOJIEMbI, BO3HUKAIONIME TTPU MO
POBaHUU CUCTEM C PEMHBECTUIIUE TIPUOBLIN Ha (DBIOYEPCHOM DPBIHKE, TIe
WCTIONIB3YETCSI MapXXUHAIBHOE KpenuToBaHWe. Mojmenupysl pplHKU, OCHOBaH
HbIE Ha Map>XWHAJTbHOM KPEJIUTOBAHWH, IOBOJILHO CJIOKHO OTPEAETUTD TOXO/,
HOCTbh, pa3Be YTO B aOCOJTIOTHBIX JOJIIAPOBBIX 3HAYEHUSAX WJIU 110 OTHOIIEHUIO
K Mapke 100 K PUCKY; MPOCThIe COOTHOIIEHUSI UCITOJb30BaTh HE yIaeTCs.
Kpome Toro, kanmuTan Takoil CUCTEMbI MOXKET ITOPOI CTAHOBUTHCS OTpUIIATEITb
HBIM, YTO HE TTO3BOJISIET BBIYUCISITH JOrapudMbl U elle 0ojee 3aIryThiBaeT
CMBICJT COOTHOIIIEHU. Ecnu e MCrnoyib3yloTesl MMOCTOSIHHbIE BIOXeHUs (110
OTHOIIIEHUIO K TOJUTAPOBOY BONMATUIILHOCTH), MECSYHAasl MPUOBLIb B A0JIIapax
OyIeT OAMHAKOBO 3HAYMMa JUISl Pa3IMYHBIX PHIHKOB B T€UYEHUE BCETO MEPUO
Ja; t-KpUTEpUH, BBIpAKEHHbBIC B CTAHAAPTU30BAHHOU MPUOBUTN, OYIyT JOCTO
BEpHBI (JIOCTOBEPHOE COOTHOIIIEHNE PUCKa/TIPUOBLTN, UCTIOIb3yeMOE IS O1IeH
K1 3¢ HEeKTUBHOCTU B HAJIbHEUIIINX TECTaX, MPENCTaBIISIET CO00I (haKTUIeCKU
MacIITabMpPOBaHHBIN t-KPpUTEPUil), U OyIeT OYeBUIHO, KOTJA CUCTeMa YIyd
I1aeTcsi, a Korma yxXyallaeTcs ¢ TeYeHUeM BpPeMEHU, 1ake eClIM B HEKOTOPhIX
TOYKax KanuTtajl OymeT oTpulatesibHbIM. Mcnonb3oBaHue mMonenu GpuKCrUpo
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Taoauuna H—1(a).

HaszBauue CuMBONI

MHDexkc S&P

Mupexc NYSE

T-obnuranmm

T-Bekcens 90 muen

10-nereme HOTH

Bpur, QyHT

HeM. mapka

liBemri. ¢paHkK

Sr1. uena

Kanan. momtap

EBponoiiap 3M

Crpast HedTb

MazyT#2

Bensun

HEe3TUIMPOBAaHHEN

30510TO

Cepebpo

IInaTuna

Tlasiaouit

SP

YX

Us

B

Y

BP

ST

PA

99

Joanaposvie soramunsvHocmu (nepsas cmpoka) u Koauvecmeo

1991

1163.50

24

625.50
45

348.13
81

82.87
342

235.31
121

642.88
44

467.37
61

530.38
53

413.50
69

108.00
263

84.38
336

213.25
133

269.05
105

278.63
102

143.55
198

173.97
163

137.00
207

86.30
329

1992

948.37
30

509.75
56

342.97
83

82.38
344

302.34
94

697.81
41

501.69
57

661.56
43

389.88
73

184.20
154

97.00
292

161.80
175

244.21
116

236.17
120

123.90
229

113.75
249

128.73
220

74.28
382

1993

823.50
34

452.50
63

434.22
65

50.25
564

257.50
110

534.69
53

387.00
73

491.44
58

616.56
46

200.90
141

44.13
643

179.80
158

200.80
141

205.07
138

252.10
113

324.12
88

148.40
191

128.83
220

1994

1124.37
25

613.75
46

510.00
56

95.25
298

352.50
80

329.56
86

336.37
84

438.50
65

531.00
53

138.75
204

98.00
289

214.65
132

239.78
118

282.70
100

141.35
201

271.25
105

131.53
216

102.18
278

1995

1125.25
25

558.00
51

439.84
64

72.38
392

274.22
103

359.75
79

476.00
60

668.75
42

872.25

175.25

162

69.75
407

150.10
189

180.62
157

214.05
133

97.45
291

289.95
98

135.45
209

121.14
234

1996

1989.00
14

967.87
29

475.63
60

54.63
519

283.59
100

268.62

247.88

114

387.87
73

408.19
69

93.05
305

49.87
569

344.85
82

374.91
76

377.03
75

84.60
335

196.72
144

74.93
379

97.65
290

1997

4169.50
7

1985.62
14

368.59
77

49.12
577

204.70
139

377.69
75

332.31
85

426.94
66

588.50
48

143.50
198

39.12
725

232.00
122

258.57
110

294.57
9

179.40
158

269.15
105

212.12
134

307.82
92

KOHmMpakmos, skeusanreHmuvix 10Hoebim konmpaxmam S& P 500
(émopasi cmpoka) no polHKam u 200am

1998

2836.50
10

2651.00
11

469.84
60

75.50
376

276.41
103

338.81
84

282.06
101

418.12
68

806.06
35

190.80
149

56.75
500

252.60
112

237.97
119

271.19
105

166.25
171

310.52
91

185.53
153

567.27
50
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Taomuna II-1(b). Jloanaposvie soramunvocmu (nepeas cmpoka) u Koauvecmeo
Koumpakmos, sxeusarenmuvix 10 nosvim konmpaxmam S& P 500
(émopas cmpoka) no pelHKam U 200am

Hassamme Cumson 1991 1992 1993 1994 1995 1996 1997 1998

OTKOPMIIEHHBI FC  201.13 143.94 160.00 220.62 180.69 256.31 223.69  271.00

CKOT 141 197 177 129 157 111 127 105
XuBOM CKOT c 151.35 123.35 149.65 188.35 177.60 179.90  154.35 196.65
187 230 190 151 160 158 184 144

XMBEIE CBUHBA IH 139.00 132.20 173.15 168.80 170.30 241.15 218.20  278.30
204 215 164 168 167 118 130 102

CBMH. IDyAMHKA PB 294.20 241.45 332.15 283.75 305.40 556.30 462.35  532.15

96 117 85 100 93 51 61 53
CoeBrle 606! S 286.37 194.88 262.81 262.19 249.19 381.31 404.31  244.25
99 146 108 108 114 74 70 116
CoeBast MyKa sM o 172.60  103.80  148.70 137.25 151.95 241.50 294.40  182.55
164 273 191 207 187 117 96 155
CoeBoe Macio BO 132.99 99.81  130.08 166.92 134.46 129.78 125.94  126.57
213 284 218 170 211 219 225 224
KyKypy3a c 108.19 91.94 94.31 98.56 106.50 234.62 150.06  115.56
262 309 301 288 266 121 189 245
OBec o 79.69 89.56 80.50 76.69 100.56 186.50 86.38 72.81
356 317 352 370 282 152 328 390
Nmennna, w 157.31  151.94 137.06 162.50 228.00 330.13 207.94  150.56
Uykaro 180 187 207 175 124 86 136 188
Nmennna, KW 140.94 146.06 125.31 151.37 221.81 336.87 227.31  142.00
KaHzac 201 194 226 187 128 84 125 200
NMmennna, MN  123.06  141.44 157.81 166.69 226.50 318.50 210.19 @ 167.38
MyHHecOTa 230 201 180 170 125 89 135 169
Kode KC  295.22  352.97 472.13 1648.31 849.28 607.97 1905.94  731.53
96 80 60 17 33 47 15 39
Kakao cc 145.55 158.35 128.60 186.55 120.95 122.55 182.65 147.30
195 179 221 152 235 231 155 193
Caxap #11 SB 145.38 124.99 193.42  151.09 139.61 108.08 92.96 139.33
195 227 147 188 203 262 305 204
ATIeNBEC. COK JO 217.46  206.70 260.74 251.10 189.79 208.91 164.81  219.60
130 137 109 113 149 136 172 129
XJI0TIOK #2 CT  351.12 291.05 254.65 351.75 619.22 332.50 201.30  332.05
81 97 111 81 46 85 141 85
Jlec IB 317.64 338.40 1021.52 924.96 713.60 900.16 681.68 593.44

89 84 28 31 40 32 42 48
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BaHHBIX BJIOKEHUI COOTBETCTBYET IOMIXOAaM, U3TOXKEHHBIM B APYTUX KHUTAX
1o ¢berouepcHoit Toprosiae. OaqHaKO Mbl peaTu30BaIM 3Ty UIEI0 0OJIee CTPOTO,
MOJIEP>KUBAST TOCTOSTHHBIN PUCK, a HE TOPTOBJIIO MOCTOSTHHBIM KOJTMYECTBOM
KOHTPAKTOB. OTO HE O3HAYaeT, YTO BCErJa HYXXHO TOPToBaTh MOpTdeneM ¢
MOCTOSIHHO TOJUTapOBOI BOJATUIBHOCTRIO. CTpaTerusi ONTUMAaIbHOIO /U Ipy

rue CTpaTeruu PeMHBECTUPOBAHUS YJIYUIIIAIOT OOIIYI0 MPUObUTL, HO TIPU 3TOM
OHU 3HAYUTEJIBHO YCIOXHSIOT MHTEPIPETALIMIO PE3YJIBTATOB MOJEIMPOBAHUSI.
B n1060M cnyyae momoOHbIe CTpaTerMu Mpolile TECTUPOBATh MOCT(HAKTYM, UC

MOJIb3Ysl JaHHBIE O CAEKAX U KaluTalle, TOoJyYeHHbIe TIPU MOACTIUPOBAHUU C
(UKCUPOBAHHBIMU BIOXEHUSIMU.

MOPT®EJTb U NMJIATOOPMA
ANnd CTAHOAPTHOIO TECTUPOBAHUA

Cmandapmubtii nopmeens (HbIOYSPCHBIX PBIHKOB HCIIOJNB3YETCS IJISI TECTOB
BCEX METOJMK, OMMCAaHHbIX B JaHHOM pa3zzene. HazHaueHue cTaHaapTHOTO Top
Thesst COCTOUT B TOM XK€, UTO U MIPUHIIMIT CTAHIAPTU3AIIUU BBIXOAOB WU JOJT
JlapoBOi BojaTUAbHOCTU. CTaHAapTHBIN MOpTdeap odecrneynBaeT CpaBHU
MOCTb, TIOCTOSIHCTBO U JIOCTOBEPHOCTb JaHHBIX. Bce 1leHOBbIe JaHHbIE ObUIU
nosiydyeHsbl oT Pinnacle Data B Bume HenpepbIBHBIX (DbIOYEPCOB, CBSI3aHHBIX U
cKoppekTupoBaHHbIX TI0 Metony IlIBarepa (Schwager, 1992). CranmapTHbiit
noptdeb COCTOUT U3 CICAYIOIINX PHIHKOB (cM. Takke Taoi. 11-1): ¢oHmoBbIe
uHaekcol (S&P 500, NYFE), peiHKu nipolieHTHbIX cTaBoK (T-ob6nuramuu, 90
nHeBHbIe T-Bekcens, 10-1eTHUe Ka3Hauelickue Oymaru), BaoThl (OpUTaHCKUA
¢yHT, HEeMelKasl MapKa, IIBeHIapCcKuil ¢ppaHK, SAMOHCKAS MeHa, KaHAACKUI
JloJUT1ap, €eBpONIoJUIap), SHEPTeTUUEeCKre U He(hTSIHbIE PHIHKU (Chipast He(PTh, Ma
3yT, OEH3UH), METaJUIbI (30J10TO, cepedpo, TIaTUHA, TTAaJUTainil), CKOT (OTKOPM
JICHHBIN CKOT, XXMBOU CKOT, XKMBbI€ CBUHBY, CBUHAsI TPYAMHKA), TPAIUIIMOH
HbIE CEJIbCKOXO3SCTBEHHBIC TIPOAYKTHI (COeBble 0OOKI, COeBasi MyKa, COeBOE
Macjo, KyKypy3a, oBec, MIIeHUIIa) U Tpoure ToBaphl (kKode, Kakao, caxap,
anejJbCUHOBBIN COK, XJIONOK, jec). BoiOOp phIHKOB ObLUT HalleJIEeH Ha BHICOKOE
pa3HooOpa3ue 1 xopolllee paBHOBeCHe UX BUIAOB. XOTS (DOHIOBBINA PHIHOK,
MPOIIEHTHBIE CTABKH, METaJUIbl, 9HEPTOHOCUTEM, CKOT U 36pHOBbIE PHIHKHU
ObUIM MpeAcTaBJIeHbl, HEKOTOPhIe phIHKKU (HampuMep, nHaekc Nikkei v mpu
POIHBIN Ia3), KOTOPbIe MOIIM OBl YIYUIIIUTh OaaHC IOpTdeisi, He ObUIM BKITIO
YeHbI BBUIY OTCYTCTBUSI 1OCTAaTOYHBIX UCTOPUUYECKUX JaHHBIX. B mocnemyto
IIMX TJIaBax MOJEJM BXO/Aa UCIIBITHIBAIOTCS U Ha MOJHOM mopTdesie, U Ha ero
WHAMBUAYAbHBIX KOMIIOHEHTaX. [10CKOIbKY XOpolasi cuctemMa J0JKHa TPy
HOCUTb MPUOBLIL HA pa3HOOOPa3HBIX PhIHKAX C UCITOJIb30BAHWEM OJHUX U TeX
XK€ MapaMeTpoB, CUCTeMa He ONTUMU3UPOBAIach ISl UHAMBUAYAIbHBIX PbIH
KOB, HO TOJIbKO 1Jis1 mopTdeisi B 1iesioM. [1pu 1oCTYyITHOM KOJIMUYECTBE NaHHbIX
ONMTUMM3ALUS JUIs1 KOHKPETHOTO PhIHKA MOTJIa MPUBECTU K U3OBITOUHOM TION
TOHKE MOJ] UCTOPUYECKUE TaHHbIE.
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ECHI/I HE€ yKazaHO MHa4€, B KaYCCTBEC BbIGOpKl/l JAHHBIX UCITOJIb30BaH II€
puon ¢ aBrycta 1985 r. mo 31 mexkad6pst 1994 r. lanHble nepuona ¢ 1 ssHBaps
1995 r. mo 1 ¢eBpang 1999 r. 3ape3epBUpPOBaHBI IJISI TECTOB BHE IPEIcOB
BbIOOpPKU. KOIMUeCTBO KOHTPAKTOB B CAEIKAX CKOPPEKTUPOBAHO TSI MOIY
YCHUsI CTaHﬂapTHOﬁ IlOJUIElpOBOfI BOJIaATMJIbHOCTU HAa BCEX PBIHKAaX BO BCEC II€
puodbl BpeMEHH; TAKUM 00pa3oM, KaXKAbIii phIHOK U MEPUO CPABHUM C APY
I'MMU U JaeT MPUMEPHO OJMHAKOBBIN BKJIAJ B OOIIUI TTOpTdeb B TEpMUHAX
MNOTCHIMAJIBbHOTO pUCKa U le/IGbIJU/I. BCC TECTbl MCITIOJIb3YIOT OAMHAKOBLIC
CTaHJAPTU30BaHHbIE BBLIXOMAbI JJISI JOCTOBEPHOTO CPaBHEHUSI MeXAY COOOM
Pa3uYHbIX MOJEJIel BXOAa.



[NABA 5

Moaenun, ocHOBaHHbIEe Ha NPooosXx

Mooens, ocnosannas nHa npoboe, BXOOWUT B PHIHOK TOTNA, KOTAA LIEHBI Tiepece

KalOT BEPXHUI TOPOT WM TPaHUILy HEKOTOPOTO IIEHOBOTO AMarna3oHa, U BB

XOIUT U3 PbIHKA, KOTJa OHU OTYCKAIOTCSI HUXE HUXKHETO MOopora Wiu TpaHu

1bl. Mojienii Bxosia, OCHOBaHHBIE Ha TTPO0OSIX, MOTYT OBITh U MPOCTHIMU, U BECh

Ma CJIOXHBIMU, TPUYEM OCHOBHbBIE PA3IUUUS 3aKJTI0YAIOTCS B OMpPeneIeHUN
YPOBHE MOPOrOB U MHTEPBAJIOB, a TAKXKE B METOME BHITIOJTHEHUS BXOJa.

BuAbl NMPOBOEB

Mopenu, ocHOBaHHBIE Ha MPOOOSX, MOMYJISIPHBI U MHOTooOpa3Hbl. OgHa U3
CcaMbIX CTapbIX MoOjeNel, UCIOJIb3YEMbIX YapTUCTAMU, — HPOCMOL HNpo0oil
auHuu mpenda. Ha rpacduke cTpouTcss HUCXOASAIIAs JUHUS TPeHIA, KOTopas
CITY>XKWT BepxHeit rpaHuiieil. Korma 1ieHbl MOAHUMAIOTCS BBIILIE €€, OTKPhIBAET
csl JUIMHHAsA mo3ulius. Eciu e phIHOK OMYyCTUJICS HUXE BOCXOISIIEN TUHUN
TpeHJa, CJIEAYyeT OTKPbITh KOPOTKYIO MO3UIIMIO. JINHUM TTOANEPKKA U COTIPO
TUBJIEHMSI, TIOCTPOSHHBbIE MpU MoMoly yriaoB laHHa win yucen OuboHavyu,
TakKe MOTYT CIIy>KUTb 'PAHUYHBIMU JUHUSAMU 11 TTPOOOEB.

Hcropuyecku 3a MoaensiMu mpoOosi TPEHIOBBIX IUHUM CIeNOBAIA Modeau
npobos kaHanoe, KOTOPble OCHOBBIBAIOTCSI HAa JIMHUSIX TOANEPXKKU U COIPO
TUBJICHUSI, BBIYMCIEHHBIX MO MPOLUTHIM MAKCUMyMaM U MUHUMYMaM. Tpeiinep
MOKYMaeT, KOrjaa 1IeHbl MOJHUMAIOTCS BbIllIE MAKCUMYyMa TOCJIEAHUX N IITPU
XOB (BEpXHSISI TpaHULIa KaHaja) W IMPOJAAeT, KOria IIeHbl OIyCKAaIOTCS HUXe
MUWHUMYyMa TOCIEAHUX N 0apoB (HUXHsIS rpaHulia KaHaia). CUCTeMBbI Ha PO
0oe KaHaJjia JIeTKO MPOrpaMMUPYIOTCS U HPaBATCS TpeinepaM, KOTopbie n3oe
raloT YCJIIOXHEHHBIX CYOBEKTUBHBIX MoJeiel, Harnoaooue yrioB ['aHHa.

bonee HOBBIMU U CIIOXHBIMU SIBISIIOTCS MOOeAu hpobos 60AAMUALHOCHU,
re TOYKU, TiepeceyeHre KOTOPBIX BbI3BIBAET CUTHAJI, OCHOBAHbI Ha 2PAHULaX
goramuavHocmuy. T'paHULBI BOJATUJIBHOCTU paclojaralorcsi Ha HEKOTOPOM
PacCTOSIHUM OT TEKYIIEeH LIeHbI (HampuMep, MocaeIHEel IEHbl 3aKPbITHS ), TIPU
YeM PACCTOSIHUE OMpenessieTcsl TeKyllel BOJIaTUIIbHOCThIO PhIHKA: KOTJa BO
JIATUJIBHOCTh PacTeT, TPAHUIbI OTOJBUTAIOTCS JAJIbIlIe OT TEKYIIEH LEHbI; KOT
Jla OHa TaJaeT, TPaHUIIbl CYXKaroTcsi. B OCHOBe JIeXXUT cTaTUCTUYeCcKasl uaesl:
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€CJIM PBIHOK JIBUXETCS B JaHHOM HAIIpaBJIEHUM CUJIbHEE, YeM OXMIAETCS OT
HOPMAJILHOTO KO0JIe0aTEILHOIO ABVKEHUS (UTO U OTPaXKaeTCcsd B BOJATMIIBHOC
TH) , TO, BOBMOXKHO, IIPUCYTCTBYET BIIMSTHUE HEKOEH CUJIBI, T.€. PEaIbHOIO TPEH
na. MHorue u3 cucreM, rpoaasaBImxcs B KoHIe 80-x rogos o $3000, mcronb
30BaJId BapUaHThI ITPO0OOsST BOJATWIBHOCTH.

Monenn, ocHOBaHHBIE Ha TIPo0oe, TaKKe OTIMYAIOTCS METOAOM BXola B
PBIHOK. BXoJ MOXeT MMETh MeCTO MPU OTKPHITUU WX 3aKPBITUH, YTO TPEOYET
MPOCTOrO PLIHOYHOTO MpMKa3a. BHYTpMIHEBHOM BXOI JOCTUTAETCS ITPU IIOMO
LM CTOI-TIPUKA30B Ha TPAaHUYHBIX YPOBHIX. boJiee CIIOXKHBIA METOI ITO3BOJIS
€T MpoAaBaTh WIM ITOKYIaTh Ha IPaHULIE, T.€. MBITAThCS BONTU B PHIHOK, KOIIa
rocJie Mpo0ost rpaHMLbl LEHbBI HEHAJOJIT0 BO3BPALIAIOTCS K HEl. DTOT MeTOox
MO3BOJIAET U30eraTh Kak BXOa IO JIy4Yllel LieHe, TaK U 3HAYUTEJIbHBIX OTpU
LIATEJIBHBIX MEPEOLIEHOK ITO3ULIMHU.

XAPAKTEPUCTUKN NPOBOEB

[ToHsTHE MTPOOOS MHTYUTUBHO MpUBJIeKaTeIbHO. YTOOBI ITONACTh U3 OAHOM TOY
KM B APYIYIO, PhIHOYHAS LIeHA JOJXKHA IPONTH Yepe3 BCe MPOMEXYTOUHBIE 3HA
YeHUSI: OOJIBIINE IBUKESHUS BCETa HAUMHAIOTCS ¢ Mayiblx. CHUCTeMBI, OCHOBaH
HbIE Ha MPO00eE, BXOIAT B PHIHOK IPY MaJIbIX ABMKEHUSIX, KOIIa PhIHOK JOCTHU
raeT OJHOro M3 MPOMEXYTOUHBIX 3HaYeHUI. Momear, OCHOBaHHBIE Ha IIPO
0oe, ciaemyloT TeHIGHUMU pbiHKa. Ellle 0IHO MOJOXUTEIbHOE KayeCTBO 3TUX
MofeJieid B TOM, 4YTO CJeAOBAaHUE PBIHKY OBICTPO JedaeT CACIKU MPUOBLIbHBI
mu. MHorma MoxXHO YCTaHOBUThH OYEHb OJIM3KHME 3allMTHBIE OCTAHOBKM — Ta
KOU Moaxod MOXHO MPOTECTUPOBATh TOJbKO HAa BHYTPUAHEBHBIX JaHHBIX TU
KOBOTo ypoBHSI. CMBICJI B TOM, YTOOKI BOITH IIpH IIPOOOE C OUEHB OJIM3KOi1 3a
ILMTHOM OCTAHOBKOW, OXMIasi, YTO ABUKEHHE MPoOOSI CMECTUT LIEHY J0CTa
TOYHO J1aJIEKO, YTOOKI 3alllMTHAs OCTAaHOBKA HE pearnupoBajia Ha HOpMaJlbHbIC
MeJIKHEe KoJiebaHMsl phIHKA. 3aTeM IIpeArionaraeTcst ObICTpO BBIATH, 3a(hUKCH
pOBaB MPUOLUIL UM CMECTUB 3allIMTHYIO OCTAHOBKY 10 O€3YOBITOUHOIO YPOB
Hs. Ho ynmacrtcest mu 3apuKcupoBaTh MPUOLUIL A0 Pa3BOPOTa LIEHOBOTO ABUXKE
HUST — 3aBUCUT OT IIPUPOIbI PHIHKA W CUJIbI ABUXKEHUS, BbI3BABIIEr0o MPoOOi
YPOBHSI.

[Tpu aTOM TIpOoOOU, KaK U IpyTHhe MOIEIU, CASAYIOIINE 3a TPEHIOM, UMEIOT
TeHIASHLIMIO BXOAUTh B PHIHOK C 3ama3ablBAaHUEM — HEPEAKO TaK MO3IHO, YTO
IBIVDKEHHUE YK€ OKOHYMIIOCh. KpoMe Toro, Mo3uLiisl MOXET ObITh OTKPhITA Ha
HEeOOJIBIIOM IBUKEHUU LIEHBI, HE ITO3BOJISIIOLLEM ITOJTYYUTh NPUOBLIb. [TocKOoIb
Ky CUCTEeMBbI, OCHOBaHHbIE Ha Ipoboe, CASAYIOT 3a TPDEHIOM, OHU MOJBEPKEHBI
3HAYUTEJbHBIM MPOCKaAb3bIBaHUSIM. BrpoueM, ¢ TOUKHM 3peHUSI TEOPUU CTa
OMJIbHAsI U XOPOIIO CIPOECKTUPOBAHHAsI CUCTEMa PaHO WJIM MO3IHO MoiMaer
peajlbHOE ABUXXEHUE PbIHKA, KOTOPOE CKOMIICHCUPYET YyacThie (HO MeJIKue)
yobITKM. OQHAKO MHOTHME Tpeiiicphbl YTBEPKAAIOT, YTO ceiyac, IpH IIMPOKOit
JIOCTYITHOCTHY BBICOKOIIPOU3BOIUTEIbHBIX KOMITBIOTEPOB, MPOCThIE METOIbI, OC
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HOBaHHbIE Ha MPOOOE, yKe He paboTaloT TOCTATOYHO XOpolilo. B To Bpems Kak
CHUCTEeMBbI pa3padaThIBAIUCh, TECTUPOBAIUCH U BBOAWIUCH B ACUCTBUE, PHIHKU
JIOCTaTOYHO OBICTPO «adalTUPOBATUCH» K CUCTEMaM MPoOOosi, YTO MPUBEIO K
3HAYUTEJILHOMY CHIDKEHUIO 3(h(MEKTUBHOCTU JaHHBIX CUCTEM. B pesynbraTe
1IEHOBOM 1IIyM BOJIM3Y TPaHMUII, T1e pa3MelaloTcsl CTOM-MPUKa3bl CUCTEM, OC

HOBAHHBIX Ha TTPOOOSIX, 3aCTaB/ISIET cpadaThIBaTh 3TU CUCTEMbI U3JTUIIHE Yac

TO. DTO OCOOEHHO 3aMETHO Ha aKTUBHBIX BOJATWJIBHBIX PBIHKAX, TaKMX KakK
S&P 500 vmu T-obaurauuu. Kpome Toro, jerko momnactb B CUTyallMIo ¢ 0OJIb

UM (OTHOCUTEIBHO pa3Mepa CpefHel CAeIKU) MPOoCKalb3bIBAHUEM MPU 10

MBITKE TTPUMEHSITh METObI TIPOOOST MPU BHYTPUIHEBHOI TOProBie; st Oojiee
JUTUTEJIbHBIX TEPUOAOB MTPOOOU MOTYT OBITh BITOJHE MPUEMJIEMBI.

XopoI110 CKOHCTPYUPOBaHHASI MOJIETb HA OCHOBE MPO0Os MbITaeTCsl 000
TU TpoOJieMy IlIlyMa ¢ MaKCUMaJbHOW 3(PHeKTUBHOCTBIO. DTO MOXET IOCTU
raTbCs YCTAHOBKOM MOPOTa HA YPOBHSX, BPS JIM JOCTUXKUMBIX CIIyYaiiHOU, HE
0003HayarolIel TpeHaa aKTUBHOCTBIO PhIHKA, — TaKWX, KOTOPbIE, CKOPEe BCE
ro, OyayT JOCTUTHYTHI, €CIM Ha PbIHKE C(POPMUPYETCS 3HAUUTEIbHBIN 1 MO
TEHUUAIbHO BBITOMHBIN TpeH . Eciiu moporu ycTaHOBIEHBI CIIMIITKOM OJIM3KO K
TEeKYIIMM 1IeHaM, OyIeT HaOII0JaThCsl OOJIbIIOE KOTUYECTBO (haTbIIUBBIX CUT
HAJIOB, UTO IMPUBEAET K «IIMJI000pa3HOIi» TOProBje — LICHOBOM IIIyM OyIeT 3a
MycKaTh MPUKa3bl TO B OMHOM, TO B IpYroM HarpaBjieHUM. [10CKOJIbKY Takue
JIBUKEHUS HE TPEACTABISIIOT COO0I peajlbHbIX TPEHAOB C JUIMTEbHBIM TI€pUO
JIOM, TIpUOBUIL OYIET MUHUMATbHOM, 2 KOMUCCHUS U MPOCKATb3bIBAHUST HAHE
CYT TSIXKEJBIN yaap Mo Kanutainy Tpeiaepa. Eciu rpaHuilbl pa3HeceHbl CIUII
KOM IIIMPOKO, JaJIeKO OT TeKYIIEH 1IeHbl, TO cucTeMa OyAeT 3aKIo4YaTh CIUII
KOM MaJio CAENOK Y BXOAUTh B PIHOK CJIMIIIKOM MO3AHO MPU JTIOOOM BaKHOM
JIBUXEeHUU. Ecu XKe rpaHulIbl yCTAaHOBJIEHBI BEPHO (Ha OCHOBE JIMHUM TpeHa,
MOPOroB BOJIATUILHOCTH WJIM YPOBHEM MOAIEPXKKH,/COMPOTUBIICHHUS), TO TEO
PEeTUYECKM CHCTEMa, OCHOBaHHAasl Ha MOENSIX MPO00si, MOXET ObITh BECbMa
9 GEeKTUBHOM: YacThle MeJIKUE YOBITKU, BbI3BAHHBIE OTCYTCTBUMEM MPOJIOJIKE
HUSI TpeHJa WIA [IEHOBBIM IIIYMOM, JTOJIKHBI KOMIIEHCUPOBATHCS 3HAYUTEIb
HBIMM TIPUOBLISIMU MPU KPYITHBIX IBUKEHUSIX PhIHKA.

J1s1 CHUKEHMST KOJIMYECTBA JIOXKHBIX CUTHAJIOB U YMEHBIIIEHUS «ITUJI000
Pa3HOCTHU» TOPTOBIU CUCTEMbI HA OCHOBE MPOOO0SI MHOTNIA COEAUHSIIOTCS C UH
JUKaTOpaMu, HalpuMep C «MHIEKCOM HampaBjieHHOTO ABuxeHus» (Welles
Wilder, 1978), KoTopble MPeaAnoa0XUTEILHO OMPEae/IsSIOT HATUYKUE UIN OTCYT
CTBUE TPEHIOB Ha pbIHKE. Ec/u TpeHaa HeT, TO CUTHAJIBI BXO/a, CO3/1aBaeMble
CUCTEMOU, UTHOPUPYIOTCS; €CJIU TPEH[ €CTh, OHU TIPUHUMAIOTCS K UCIIOTHE
Huto. Ecnu Obl monysisipHble MHAWKATOPBI TPEHA AEUCTBUTEIBHO padboTau,
TO 0001 Tpeliaep, MPUMEHSIBIIIMN UX B COYETAHUU C MIPOPHIBOM WJIU APYToOW
MOJIEJIbIO, CIIeAYIOIEN 3a TPEHIOM, pa3boraTes Obl: crcTeMa BXoJausa Obl TOJIb
KO B 3HAUUTEJIbHbIE TPEHIbI, BeIsI TOPTOBIIIO [IaAKo U cTabwibHO. [Ipobiema B
TOM, YTO WHAUKATOPHI WIN He (DYHKIIMOHUPYIOT JOCTATOYHO TOYHO, WU HE
yCIIeBAIOT CpearupoBaTh JOCTATOYHO OBICTPO, OTCTaBasi OT PbIHKA U Jiejasi pa
00Ty cuUCTEeMbl He UACaIbHOIA.
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TECTUPOBAHUE MOZAEJIEA, OCHOBAHHbIX HA NMPOBOE

B 3T0i1 T1aBe OymyT MpOBEAECHBI TECTHl HECKOJBKMX CUCTEM, OCHOBAaHHBIX Ha
Mpo6oe 1 pabOTAIOMIMX C PAa3HBIMU ITOPTMEISIMU Pa3TUYHBIX Oymar, 111 CpaB
HeHUs nx 3¢ dekTnBHOCTH. Hackoabko Xopo1ro oHu pabotatoT? Jla u pabota
o1 n? TeopeTuyecku Moaear Ha ITpo0oe HAMTyYIIMM 00pa3oM TOIXOIST IS
TOPTOBJIM HA PHIHKAX C yCTOWIMBEIMY TPeHIAMM, TaKMX KaK peIHKH forex. [1pn
JIOJDKHOM HCITOJIB30BaHUM (DUIIBTPOB OHM MOTYT padoTaTh M Ha IPYTUX PBIH
Kax. HekoTopwie OTBETHI Ha 3TH BOIPOCHI OYAYT MPUBEACHBI B HAIIEM KCCIIe
noBaHUM. Bo Bcex TecTax MCITOJB30BAJINCh CTAHIAPTHBIC TTOPTdETh M cTpaTe
rus BeIxoma (cM. BBeneHMe K yact I1).

BXOIBI HA ITPOBOE KAHAJIA

HCpBHC TECTBI paCCMAaTPUBAIOT PA3JIMYHBIC BAPDUAHTBI BXOA0OB Ha OCHOBE IIPO
00s1 11IeHOBOrO KaHaja. CHavaja Mbl HUCCICAYEM MOIEC/IN, OCHOBAHHBIC TOJIBKO
Ha OC€HaX 3aKpbITUA, a TAKXE MOACIN, TIC MCIIOJb3YyIOTCA HpO6OI/I ypOBHCfI
MAaKCUMAaJIbHOI0O MakCMMyMa NWJINn MUHUMAJIbHOTO MUHHUMYMaA. B stux Mmogensix
I'paHHUIbI HEHOBOTO KaHaJla COOTBETCTBYCT IMOHATHIO ypOBHefI HOZ[Z[ep)KKI/I/
COITPOTUBJICHUA.

MpoGoun Ha OCHOBE LEeH 3aKPbITUA

Tecm 1. Cucmema na ocnoée npo6os kanasa. Hcnoavzyromcsa moavko
UEHbL 3aKpblmusl; 6X00 NO PLIHOMHOU UEHe Npu OMKDPbIMuU Oupxcu Ha
caedyrowuil 0env U CMoOUMOCHIb COeA0K (KOMUCCUS, NPOCKAAb3bleAHUE)
He yuumbtearomcsa. IlpaBuna CUCTEMBI TaKOBHI: «Ecim TeKylas mo3uims Ko
pOTKast WK HeUTpajibHasl, a PhIHOK IMTOJHUMAETCS BhIIIE MAKCUMATbHOM LIEHBI
3aKPBITHS 3a MOCJAEIHUE N JHEH, TO TIPU 3aBTPAIIHEM OTKPBITUM CJIEAYET IO
KynaTb», WIKA X€, COOTBETCTBEHHO, «ECiu TeKyllast MOo3WLNsT IJIUHHAS WIN
HelTpajbHasl, a PIHOK OMYCKAETCS HUXKe MUHMMATbHOM 1LIEHBI 3aKPHITUS 3a
MOC/AeAHYE N IHEH, TO IPU 3aBTPalllHEM OTKPBITUU CJIeAyeT MpoaaBaTh (OTKPbI
BaTh KOPOTKYIO IMMO3UIIHIO)». Y 3TOM CUCTEMbI TOJIBKO OAVH MapamMeTp — Mepu
Ol N, KOJIMYECTBO aHAIM3UPYEMbIX AHEW. KOoIM4ecTBO KOHTPAKTOB TSI IIOKYIT
KU WIK TIPOJAXKU (ncontracts) ObUTO BBIOPAHO TAKUM, YTOOBI IUTSI JTAHHOTO PhIH
Ka COXpaHsUIach JOJIJIapoBasi BOJATWILHOCTb, IPUMEPHO COOTBETCTBYIOIIAS
IIByM HOBBIM KoHTpakTaMm S&P 500 Ha konerr 1998 r.

BbIxombl mpon3BoasATCS, KOTAA CayvaeTcs Mpo0oil B HaNpaBIeHUH, TIPOTH
BOIIOJIOXKHOM TEKYILEH OTKPBITOM MO3UIINK, WM cpabaThiBacT CTaHIAPTHBIM
BBIXOJ (HampuMep, 3alllUTHAsh OCTAHOBKA, liejieBasi MPUObLIb WIX BBIXOM IO
PBIHOYHOI 1IeHe, €C/IU MO3MIIKS ObUIa OTKPhITA AOJbIIIEe YKA3aHHOTO KOJUYe
CTBa JHei ). 3aluTHas OCTAHOBKA OMpeAeIsIieTCs KaK BXOMHAs IeHa TUTIoC (JI1sT
KOPOTKMX) WM MUHYC (IJIS1 ITMHHBIX TTO3UIIMI) TTapaMeTp mmstp, BeIUIMHA
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KOTOPOTO JIMHEMHO 3aBUCUT OT pa3MepOB CPEIHET0 MCTUHHOTO IIEHOBOTO A1a
naszoHa nociequux S50 mgHeil. 'paHUIlbI 11e/1eBOM MTPUOBUIM MPEACTABISIIOT CO
001 BXOHYIO LIEHY TUTIOC (JIJIsT JTTUHHBIX) WIM MUHYC (JU1S1 KOPOTKUX TTO3UIIUIA)
ellle OOUH MapaMeTp — ptlim, TakxKe CBSI3aHHBINM C BEJIMYMHON CpEeIHEro uc
TUHHOTO auanazoHa nocienqHux 50 qHeil. «Bbixoa mpu 3aKpbITUW» (BUA PbI
HOYHOTO TIpUKa3a) MpeACcTaBisieT co00it MpUKa3, KOTOPbI OTAAETCS, €CU T10
3ULMS YAepXKUBalach OoNpeAeIieHHOe KOJIMYeCTBO IHel (maxhold). Bee BbIxon,
Hble TIPUKa3bl UCTIOJHSIOTCS TOJILKO MPU 3aKPBITUM; 3TO OrpaHUYEeHUE ITO3BO
JisseT U36eXaTh UCIIOJHEHUs TpUKa3a Mpy CIydaliHOM BHYTPMIHEBHOM JIBU
>XeHUM LieHbI. Eciiu Obl BBIXO/IBI OCYIIECTBISIUCH BHYTPY LIEHOBOTO 0apa (JHs),
TO CYIIECTBOBAJIa Obl BO3MOXHOCTb OTIIAaTh HECKOJIBKO IMPUKA30B B OMHOM Oape.
MogenupoBaHue TakoOi CUTYallMd HEBO3MOXHO, MOCKOJIbKY JBVXKEHUE 1IEH B
Trpeneiax OMHOro 0apa HEM3BECTHO, U, CJIEAOBATEIbHO, MOPSAOK UCIIOTHEHUS
OTJAHHBIX TTPUKA30B OKAa3bIBACTCSl HEOIpeNeTeHHBIM.

Cpednuii ucmunnblii duanazox (Mepa BOJATUILHOCTHA) PACCUUTHIBASTCS KaK
cpelHee 3HaYeHWe UCTUHHOTO IMara3oHa 3a HECKOJIbKO MPEAbIAYIIUX THEN (B
JaHHOM ciaydae 50 mHeit). MCTUHHBIN Auana3oH MpeacTaBiseT co0oil HauboIb
Y10 U3 CJASAYIOUIMX TPeX BEJUYMH: pa3HOCTb MEXAY MaKCUMaIbHON U MUHM
MaJIbHOM 1IeHaMU 3a IeHb, PA3HOCTh MEXIYy MAaKCUMYMOM U 1IEHOU 3aKpPbITHUS
MPEIbIAYIIEero AHS M pa3HOCTb MEXIY LIEHON 3aKpBITHS MPEAbLIYILEro THS 1
MUWHUMAJIbHON LIEHOU TEKYILETO ITHS.

Hwxe npuBoauTcst KoMIbloTepHbIN Kox Ha C++ 7151 cucTeMbl TTpo0ost Ka
Hajia Mo IleHaM 3aKpbITUSI CO CTaHIapTHOW cTpaTerueir Boixopa. [lpu pacyete
KoJinyecTBa KOHTPAKTOB cIuT S&P 500 otnenbHO He yunuThiBasics. HoBbIll KOH
TpaKT CUMTAETCA WACHTUYHBIM TIpeablayiieMy. MoaenupoBaHue, TeM He Me
Hee, KOPPEKTHO, €C/IM CYUTaTh, YTO Tpeiaep (a He CUMYJISITOP) MPOAaeT WiIn
TOKYMAaeT /IBa HOBBbIX KOHTPAaKTa BMECTO OJHOTO CTApOT0: CUMYJSITOP HACTPO
€H TaK, YTO OH ITPOAaeT BABOE MEHbIIIE HOBBIX KOHTPAKTOB, YEM CJIEIOBAJIO Obl,
HO CUMTAaeT UX pa3Mep yIBOeHHBIM. Ha ¢blouepCHBIX phIHKAX MHOTAA UMeeT
MECTO aIMUHUCTPAaTMBHAsI OCTaHOBKA TOProOB (3ampeT Ha JaJbHEHIIUI POCT
WIX TafieHue 1IeHbI), BbI3BaHHASI Ype3MEePHBIM U3MEHEHUEM LIeHbI, TTPeBbIIIa
IOIIUM MaKCUMaJIbHO JOMYCTUMOE U3MEHEHUE, YCTaHOBJIEHHOE TMpaBUIaMU
JTaHHOU ToproBoii moiaaku. Hama mporpamMma omnpenessieT 3Tu JHU MPOBep
KOIt 1arna3oHa: HyJIeBOU Iuana3oH (MaKCMMyM PaBEeH MUHUMYMY) MO3BOJISIET
MPEANOJIOXUTh MaJlylo JIUKBUIHOCTh U, BO3MOXHO, OCTAHOBJICHHBIE TOPTH.
XoTs aTa cxema He ujeaibHa, MPY ee UCTOIb30BAaHUM B MOJEIMPOBAHUU MOJTY
4aloTCsl pe3yabTaThl, TTOXOXKE Ha peasibHyIo TOprosio. COop TouHOI UHGOD
Malluyd O JHSX C OTpaHUYEHHOI TOProBjiel co Bcex OMpXK — 3agada MpakTh
YeCKU HEMOCWJIbHAsI, TO3TOMY Mbl MCTIOJb30BAJIM METOJT HYJIEBOTO Mara3oHa.
Kon mo3BoJjisieT MpoBOIUTH MOBTOPHBINM BXOM B PHIHOK NMPU BO3ZHUKHOBEHUU
HOBBIX MAKCUMYMOB UJIM1 MUHUMYMOB.

static void Model (flcat =parms, float *dt, [l

f{loat *lo, float vels, [loat *vol., [loat

TRDSIM &ts, float *egcls) |
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// BEIIOIHEHNE TeCTUPOBAHNS MOLEN
// parms - Hatop [1..MAXPRM] mapaMeTpoB

// dt — Habop [l..nb] mar B dopmaTe I'TMMAOTL

// opn — Habop [l..nb] IeH OTKPBITUSI

// hi — Habop [l..nb] MakcuManbHBEIX IIEH

// 1o — Habop [l..nb] MMHMMAIBHBEX II€H

// cls — Habop [l..nb] 11eH 3aKpPHTUS

// vol — Habop [l..nb] 3HaveHut obbemMa

// oi — Habop [l..nb] 3HaAYEHWIT OTKPBITOTO MHTEpeca

// dlrv — Habop [1..nb] cpemHux OOIIIAPOBOM BOJIATUIBLHOCTN
// nb — KOJIMYEeCTBO [OHEW B Habope NaHHBX

// ~ts — CCBUIKA Ha KJIAacC TOPTOBOTO CYMYJISITOPa

// eqgcls — Habop [l..nb] ypoBHEN KammTasna IpY 3aKPHTBX [TO3ULIMSIX
//OBBSBIISEM JIOKAJBHHE I[I€PEMEHHHE
static int cb, n, neontracts, maxhold;

static float mmstp, ptlim, atr;

// KOIMPYeM IIapaMeTpH B JIOKaJIbHBE IIe€pPEeMeHHEE I yIOOOHOTO ObpaleHys

n = parms [1]; // TlapaMeTp WMPUHE KaHaja

maxhold = 10; // Tepuon MakCUMalIbHOTO YOEPKAHWS [TO3VIIAN
ptlim = 4.0; // 1eneBasl NPMOBIL B eOUHUIIAX BOJIATUILHOCTU
mmstp = 1.0; // 3ammTHas OCTaHOBKa B EeOVHMIIAX BOJIATUIBHOCTU

// file - x09mod01l.c

// TONBKO IJIsT STOTO TeCTa BHCTABIISEM TPaH3aKLMOHHEE M3IEPKKM DAaBHBMM HyJIO
ts.commission(0.0) ;

ts.slippage (0.0);

// mTpoxomuM dYepe3 6Gapel (mHM}, YTOOB CMOLEIMPOBATE PEabHY0 TOPTOBIIO
for(cb = 1; cb <= nb-1; cb++) [

//He OTKpHBaeM IMO3MLMA 0O Hadasa BHOOPKU
//... TO ®e caMoe, 4YTO yCTaHOBKa MaxBarsBack B TradeStation
if(dt(cb] < IS_DATE) { egcls[cb] = 0.0; continue; }

// BBIIOJHSIEM OXMOALIME IIPUKAa3H M CYMTaeM KyMyJISTMBHEN KaIMTall
ts.update(opn[cb] , hi[cb], lo [cb] , cls [cb], cb) ;
egcls [cb] = ts.currentequity{EQ_CLOSETOTAL) ;

// CcYMTaeM KOJIMYeCTBO KOHTPAKTOB [JIS O3V

//... MB XOTMM TOPIOBATh DSKBUBAJIEHTOM IOJIJIAPOBOM BOJIATMIBHOCTH
//... PaBHBM 2 HOBHM KOHTpakTaMm S&P-500 or 12/31/98
ncontracts = RoundToInteger (5673.0 / dlrv[cb]) ;

if (ncontracts < 1) ncontracts = 1;

// m3beraeM yCTaHaBIMBATE IPUKas3H Ha OHM C OTPaHUYEHHOM TOPTOBIENR
if (hi[cb+1] == lo[cb+1l]} continue;

// file = x09mod01l.c

// Tpo6o¥ KaHalla HO OCHOBE IIE€HH 3aKPHTKS C BXOIOM Ha 3aBTPallHEM OTKPHTUNA

if (cls [cb]>Highest (cls,n,cb-1) && ts.position {) <=0) {
ts.buyopen('l',ncontracts) ;

}

else if (cls [cb]l<Lowest (cls,n,cb-1) && ts.position{)>=0) {
ts . sellopen ('2 ', ncontracts) ;

}

// CUMyTSTOP MUCIIONB3YeT CTaHOapTHY CTPaTeTMo BHXOMa

atr = AvgTrueRange (hi, lo, cls, 50, cb} ;

ts.stdexitcls('X',ptlim*atr, mmstp*atr, maxhold) ;

] // obpabaTeBaeM Clenyilounii OeHb
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OTOT KOJ ObLJT CKOMITWJIMPOBAH U CBSI3aH ¢ 000JIOUKOUN U OMOIMOTEKaMu
I pa3paborunka; B TradeStation 3To Ha3bIBaeTCsl «BepudUKaLe» CUCTE
Mbl. [Tpy moMolu KoMaHA 000JI0YKM TTPOBOIMUIIACH ONITUMU3ALIMS TapaMeTpa
n ¢ JJOOOBBIM MoaxoaoM. Jlydillee 1Mo mokKasaTeasiMu pucKa/TpuObLIN pellie
HHE TIPOBEPSIOCh Ha JAHHBIX, B3SThIX BHE MpeAeoB BbIOOpPKU. ONTUMU3A
LIMsI COCTOsUIa B IIPOrOHKE IMMapaMeTpa n yepe3 3HaueHus1 ot 5 no 100 ¢ marom
B 5. IlapameTp 3alIMTHOU OCTAaHOBKU mmstp ObUI YCTAHOBJEH Ha ypoBHE |
(T.e. OIHON €MUHUIIBI BOJATWIBHOCTU WIW CPEAHEro UCTUHHOIO Auara3oHa),
rapameTp LieJieBoi MpuobuTu ptlim — Ha ypoBHE 4 (4 eAMHULIBI), 2 MAKCUMAJTb
HbBIU Mepuoj yaepXkaHus Mo3uluu maxdays obu1 paBeH 10 qHsM. DTU 3HaUe
HMSI MCTIOJIb30BAIMCH JUISI CTAHAAPTHBIX TTapaMeTpOB BbIXOJa BO BCEX TecTax
METOAMK BXOJa, €CJIU HEe YKa3zaHOo MHavye. YToObl 0co3HaTh MacIlITad lieaeBo
MPUOBUIM 1 3alLUTHBIX OCTAHOBOK, YKaxeM, uTo ¢biouepchl S&P 500 Ha ko
Heu 1998 r. umenu cpeaHU MCTUHHBIN auarna3oH 17,83 myHKTa, WIK OKOJIO
$4457 3a onuH HOBBIN KOHTPAKT. JIJIs1 IEPBOrO TECTa KOMUCCHUSI U MPOCKAIb
3bIBaHME TPUHSTHI PAaBHBIMU HYIIO.

J71s1 TakO¥ POCTOM CUCTEMBI PE3YJIbTAaThl ObUIM HEOXKUAAHHO XOPOIIN; TO
JoBast MpuObLTbL cocTaBmia 76%. Bce mapameTpsl n ObUTA TPUOBUTBHBIMU, B OT
HOUIEHUU pUCKa/TIPUOBLIN ONITUMAIbHOE 3HaUeHHe cocTaBuio 80 qHeii. T-Tect
JTHEBHOU MpUOBLTU (IT0 COOTHOIIEHUIO pUCKa,/TTPUOBLIN) MOKA3bIBAET, YTO BE
POSITHOCTD CJTydaitHOUM 3(h(EeKTUBHOCTU COCTABJISIET MEHEe OIHOI THICSIYHOIA,
a rocJjie KOppeKIuii Ha ONTUMM3ALIMI0 — MEHee ogHoi coToi. Kak u cienosa
JIO OXXMIIATh MO TaKUM TIOKa3aTesisiM, B TECTE BHE MPEIESIOB BHIOOPKU cUCTEMa
TakxKe OblIa MPUOBLIbHON. JUIMHHBIC TTO3ULMU (TTIOKYIIKM) MPUHECIU OOJIbIiIe
NpUOBLITN, YeM KOPOTKHME (TTpoAaxu), BO3MOXHO, B CBSI3U C JIOXKHBIMU CUTHA
JIaMU ¢ KOPOTKOM CTOPOHBI, BHI3BAHHBIMU IMOCTOSIHHBIM CHUXKEHUEM LIEHBI TTPY
MPUOJIMKEHUN CPOKa UCTEYEHUST KOHTPAKTOB. JIpyroe oObsiCHEHE COCTOUT B
TOM, 4YTO LIeHbI Ha TOBApbl OOBIYHO OO0JIee MOABEPKEHBI BIUSIHUIO KPU3UCOB U
neduimra, yeM n3bbiTka. Kak u nmpu Mcnoib30BaHUU JPYTUX CUCTEM, OCHO
BaHHBIX Ha MTPo0OOe, MPOLIEHT MPUOBUIBHBIX CAEIOK ObLT HeBeMuK (43%), npu
yeM KpYyMHbIe MPUOBUIA OT PEIKMX YAaUHbBIX CACOK KOMIIEHCUPOBAIU YaCThIe
MeJIKUE YOBITKU. XOTSI HEKOTOPBIM TCUXOJOTUYECKN TPYAHO BOCIIPUHUMATD
CHUCTEMY, KOTOpasi TEPITUT YOBITOK 32 YOBITKOM B OXMIAHWUU OOJBIIONK MPUOBI
JIU, OXXUJIaHUE TOTO CTOWT.

Kanuran noprdens npu MCnojib30BaHUKU ONTUMAIBHOTO JUIST BBIOOPKU Ma
pameTpa n cTabWIbHO pOoC KaK B Mpejesiax BbIOOPKM JaHHBIX, TaK U BHE €ro;
M30BITOYHAS ONTUMU3ALUS 30eCh He TIpeAcTaBisiia mpoodaeMsl. ['paduk nsme
HEHUsI KaluTalia MoKa3blBaeT HEKOTOpoe CHUXeHUE 3(PHEKTUBHOCTU CUCTE
MBI CO BpeMeHeM. Bripoyem, cuctema, OCHOBaHHas Ha MPOCTOM Mpodoe KaHa
Jia, BCE €1le MOXET U3BJIeKaTh U3 PhIHKA HETUTOXYI0 Mpubbuth. M HeT? YuTtu
Te, 4yTO TecT | mpoBoauICs Oe3 yyeTa pacxoIoB Ha clejKU. B ciemyroiiem Tec
T€ YUTeHbl KOMUCCUOHHBIEC U MPOCKaIb3bIBAHUE.
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Tecm 2. Cucmema Ha ocHoee npo6os kaunaaa. Hcnoavzyromcs moavko
UeHbl 3aKpbimusi; 6X00 NO PLIHOYHOU UeHe Npu OMKpbImuu Oupicu Ha
caedyrowuii 0eHb, KOMUCCUA U NPOCKAAb3bl6AHUE YHUMbBIGAIOMCSA. DTOT
TECT TPOBEJIEH TOYHO TaK XKe, KaK U MpeablayInii, 3a UCKIIOUYeHUEeM yJyeTa
MPOCKaIb3bIBaHUs (3 THKA) U KOMUCCUOHHBIX ($15 3a ki caenku). XoTs 31a
MOJIeJib paboTajia ycelrHo 0e3 yyeTa pacXod0B Ha CIIeJIKM, Ha MPaKTUKe OHA C
TpeCcKOM TpoBajiujiack. Jlaxe jgydiiee B BHIOOPKE pellieHe MPUHECIO TOJbKO
YOBITKU, U, KaK U CJIEIOBAJIO OXHUIATh, BHE MpPeNesioB BLIOOPKU CHUCTeEMa Tak
Ke paboTaja ¢ yobITKOM. [ToueMy ke OTHOCUTEJIbHO HeOOJIbIlie KOMUCCUOH
HBIE U MPOCKAaIb3bIBaHME TIPUBOJIST K pa3pyILISHUIO TPOU3BOAUTETBHOCTH CHUC
TeMbl, KOTopasi 6e3 HUX 3apabaTbiBaeT ThICSIUM JOJJIAPOB Ha CpelHe TpUObLIb
Hoit cnenke? I[ToToMy 4YTO Ha MHOTUX PbIHKaX CAEIKM BKJIOYaIOT MHOXKECTBEH
HbI€ KOHTPAKThl, 8 KOMUCCUOHHBIE U MPOCKaTb3bIBAHUS BIUSIOT HA KaXKIbIA
KOHTPAKT MO OTIeJbHOCTU. B JaHHOM ciy4yae OIsiTb UMEHHO JJIMHHbIE CASIKU
MPUHOCUIN HAMOOJIbIITYI0 MPUOBLLTL. Moesb Oblia yMepeHHO 10X0aAHOoM B 1980
X rojax, HO MOTOM cTajla YObITOYHOM. YUUTBIBasi NMPUObLIbHbIE PEe3yJbTaThl
MPOLIJIOTO TeCTa, MOXKHO TMPEAIOJIOXUThb, YTO MOJEIb MOCTENEHHO nepecTaa
OKynaTh pacxolbl Ha coBeplleHue caeiaok. Korma rnpoctsie KOMNbIOTEPU30
BaHHBIE CUCTeMBbI MPOOOEB BOLLIM B MOy B KOHIle 1980-X romoB, BO3MOXHO,
MMEHHO OHU C TeYeHUEM BpeMeHU U3MEHWJIM MPUPOIY PHIHKOB, YTO MPUBEIO
K ManeHuto 3(OEKTUBHOCTU TaHHBIX CUCTEM.

B Tab6. 5-1 npuBeaeHbl pe3ybTaThl MOPTEs A1 CUCTEMbI, OCHOBaHHOI Ha
npo0Ooe kKaHaia. Pe3ybTraThl pacrpe/iesieHbl O pa3HbIM PbIHKAaM U151 pa3IUYHbIX
BBIOOPOK TaHHBIX (Ha3BaHUSI PHIHKOB U X CUMBOJIbI COOTBETCTBYIOT O00O3HaU€e
HusM 1aoa. II-1; yacte 11, BBenenue): [IPUBJIJI — oOiiast mpuObLIb JTUHHBIX 10
3ULIUI B ThicsTYax nosunapos; [1PU B KP— o6iiiast mpruObLIb KOPOTKUX MO3ULIUIA B
ThICsTYaX 10Ju1apoB; /OX % — npuObUIL B MPOLIEHTAX rOA0BbIX; BEP — cTatuctu
yeckast J0CTOBEPHOCTh; SCHE/I — cpeaHsis NpUObLIb/yObITOK B CIEJIKE.

Mertonpl cienoBaHUs 3a TPEHIOM, TakKue KaK CUCTeMbI IPoOOeB, MPEIio
JIOXKUTEJIbHO XOPOIII0 paboTalOT Ha BAJIIOTHBIX phIHKAX. JlJaHHBIN TECT MOATBEP
KIAeT 3TO MPEANOoa0KeHUe: TTOJOXUTEIbHAs TIPUObLIL HA HECKOJIBbKUX PBIH
Kax BaJIoT Oblja MojyyeHa U B TIpeliesiaX BBIOOPKU JaHHBIX, 1 BHe ee. Ha MHO
rux pelHKax (HeTh U HeTENPOAYKTHI, KOde, Jiec) TakkKe OTMeueHa MOJIOXHU
TeJibHas MpuObLIb. [1pubbUibHOE ToBeneHue nHaekcoB (S&P 500 u NYFE), su
MO, 00YCJIOBJIEHO CUJIbHBIM ObIYbMM pbIHKOM 1990-x rogoB. Ha kaxkioM pbIH
Ke B roa mpoBoauaoch okoyio 10 caenok. [IpolieHT NpUOBLIbHBIX CAETOK ObLIT
noao6eH HabonaBiemMycs B mepBoM Tecte (okoso 40%).

Tecm 3. Cucmema Ha ocHoGe NPoOOA UEeHbL 3AKPLIMUA, 6X00 NO AUMUM
HOMY NpuKasy Ha cAelyrouiuil 0eHb, pacxoobl HA COEAKU YHUMbBbLEAIOMCS.
Hnst ynydmeHUsT 3¢ GEeKTUBHOCTA MOAEH ITyTeM KOHTPOJISI Hal MPOCKATb3bI
BaHUEM U ITOJIy4eHUS BXOIOB MO 00Jjice BEITOIHOM LIEHE MBI MCITOJIb30BaJIN JIU
MUTHBIN TIPUKa3 111 BXOJa Ha CJEAYIOLIUM IeHb 0 YKa3aHHOW WJIu 0oJiee Bbl
romHoli 1ieHe. [Toarast, 9To ppIHOK CKOPPEKTUPYET IT0 KpalfHEe i Mepe ITOJIOBU
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Tabauya 5—1. Cmamucmuka 3¢pgpekmueHocmu cucmemvl NPobosi KaHaAAaA NO UeHAM

3aKpblMus 045 8cex PblHKO8 8 COCmAase CMAHOapmHuozo nopmaeens

B NPEJENAX BbIEOPKH BHE NPEJENOS BbIEOPKN
PbiH_MPMEAANPHEKP BEP | SCOEN PHBAN|MPMEKP] A0X% | BEP [$CAEN
SP -255] 471 07200 -2071 142 -55 21.4] 0.281] 1828
YX -348] 58 -75] 0.808] -4763 288 88 50.8] 0107 3881
us 108 -82 1.0] 0.448 313 191 .58 28.9] 0.175] 3072
B -258) -150 -78] 0.880] -3870 an 2] -18.2] 0.852] -4608
TY 71 -3 25] 0.408 543 -13 83| -7.4]  0.735] -2007
BP 240 118 B1| 0271 1348 £9 67| -153] 0.887] -5277
DM 172 -58 50 0285 1114 [ 83 30.0] 0.115] 4207
SF -38 -40 51 0841 -734 25 128 266] 0.139] 4309
JY 418 -18 333] 0033 4178 17 [T 17.5] 0.279] 1927
cD -53 61 04 0.497 a3 14 154 331 0.107] 4813
ED -108]  -212 87 0889 -2978 -138] 122 -21.2] 0.938] -7725
CL 303] -3 188 0.181, 2585 100 8 25.8] 0258] 2488
HO 66 77 78 0257 1684 M 128 5371 0.058] 5188
HU 103 87 75 0.181] 2352 -124 40 .88 0.738] -1908
GC 209/ -108 -B7| 0825 4253 2% 2% 84| 0384] 1137
si -55] 344 63| 0932] 4488 -138 -74] 172 o0.842] -T118
PL -85 83 58] 0814 -2488 0 -53 -87] 085 -1526
PA 124 140 13.8] 0.131] 3409 102 144 -50| 0588 -038
FC 83 158 18.0] 0125 2658 -55 7 £8] 0634] -1aN
LC -23| -100 48| 0.728 -1332 -121 93] -18.7] 0.988] -5250
LH 105] -108 02| 0507 -38 -108 148 58] 0383 1061
PB 78]  -104 -1.3] 0557 -258 -39 28] -151] 0704] -1812
5 [ -50 20/ 043 527 -150 B8] -23.2] 0828 8418
SM 422 -34 20.1] 0.044] 5547 8 48| -7.3] 08200 -928
BO 0 40 18] 0375 425 -121 1]  -160 0.878] -3420
c 54|  -280] -57] 0.838] -2478 -31 39/ 11 0.481 157
[+ 229] -314] .23] 0853 915 -121 0] -14.7 0.798] -2838
W -152]  -147 -1.4] 0837 -3414 22 0 4.0 0412 587
KW g8 171 -23] 0821] -783 22 -1 80.2] 0.082] 4821
MW 114 38 18] 06814, -835 118 44 38.9] 0.137] 4184
KC 448 170 409] 0028] 6451 103 -73 41| 0429 818
cC 2] 374 -9.0] 0.968] -3501 -201] -102| -20.5] 0.994] -7421
SB 37| -188 -57] 0.854] -2749 -318 23] -18.4] 0.981] -7T185
JO 208 -23 147 0207, 2104 -181]  -117| -23.3] 0.098] -8069|
CcT 110]  -48 44] 0347 408 0 80| -10.3] 0.717] -1832
LB 423 21 204 0019 5552 [] -39 48/ 0299 729

HY LIECHOBOT'O TMara30Ha JHs, B KOTOPBIi ObLJI ITpOou3BeIeH Ipoboii (cb), mepen
TEM KakK l'[pOI[OJDKVITbIIEUIbHGﬁHJCC JIBUXKCHHE, MbI pasMeliacM JUMUTHBIA npu
ka3 (limprice) Ha ypoBHE cepeauHbl 3Toro auaraszoHa. ITocKosbky Oosbliast
JacTh KOJla OCTaeTCa HEM3MEHHOM, TIPUBEAEM TOJbKO HanboJiee CUIbHO U3Me

HUBIINECA YUAaCTKM:

// file = x09mod03.c

// Tpobo¥ KaHalla Ha OCHOBE TOJBKO II€H B3aKpeTUsS C BXOIOM Ha CIeNylomlyy OeHb,

// WVICHONB3YSI JIVMMWTHEHI IPUKa3
limprice = 0.5 *

(hi[cb]

+ lo [cb]);
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if (cls([cb]l>Highest(cls,n,cb-1) && ts.position{)<=0) {
ts.buylimit ('1' , limprice, ncontracts);

)
else if (cls[cbl<Lowest (cls,n,cb-1) && ts.position{)>=0) {

ts.selllimit ('2', limprice, ncontracts);
)

// CUMYyJSATOD MCIONB3YEeT CTaHOAPTHY CTPaTerMio BHEXOOA
atr = AvgTrueRange{hi, lo, cls, 50, cb} ;
ts.stdexitcls ('X', ptlim*atr, mmstp*atr, maxhold);

Bxon mpou3BoauTCs MO JIMMUTHOMY IIpHKa3y B Ipenenax 6apa. Eciu Obl
HCTIOJIb30BaJIMCh 1ieJIeBasl MPUObLIb U 3alllMTHAsl OCTAaHOBKA B Ipezesiax Oapa,
TO BO3HMKJIM ObI TIpoOJieMbl. TToMellleHne MHOrMX MPUKa30B BHYTPU OIHOTO
Oapa MOXeT ciejiaTh MOJEIMPOBAaHME HEIOCTOBEPHBIM: IOC/IEN0BATEIbHOCTh
BBITMOJIHEHUSI 3TUX MPUKA30B HEBO3MOXHO OTCJIEAUTh MO NAaHHBIM Ha KOHEI]
ITHSI, a TIOBJIMSITh Ha pe3yJIbTaT OHU MOTYT cepbe3Ho. [1oaToMy cTaHAapTHBIM
BBIXOJI OCHOBaH Ha MpuKa3ax, UCIOJIb3YIOIIMX TOJIbKO LIEHBI 3aKPbITHSI.

Kak u paHee, mapameTp n (KOJIUYECTBO AHEU IJISI yCPEIHEHUST) ONITUMU3U
poBajics oT 5 o 100 ¢ mraroM 5, 1 BEIOMpPAIOCH JyYlliee pellIecHUEe IT0 COOTHO
IIEHUI0 pUcKa,/TIpuObLIY (1 t-BeposiTHOCTH ). KoMuCCHOHHbBIE, TPOCKaAIb3bIBa
HUE, TTapaMeTphbl BbIXOAA 1 BO3MOXHOCTb CHOBAa BOMTH B IPOAOJIKAIOIIUICS
TPEH, XOTS U C 3aMa3ablBaHUEM, OCTAIUCh HEU3MEHHBIMU.

IMpu ontumansHoM n = 80 (Kak u Tecte 1) 3Ta Moxenb AaBajia oKoio 33%
MPpUOBLIN B TOA B Mpeieaax BHIOOPKU. BeposaTHOCTh ciiydyaitHOCTH 3TUX MOoKa3a
Teneit O6pita 5% 6e3 koppekiuu u 61% mocie KoppeKunu Ha 21 Tecte OnTUMU
3ali. XOTS B IIpefesiax BRIOOPKM CHCTeMa ObLIa BBITOTHOM, CTATUCTUYSCKUE
JIaHHBIE TTOKA3bIBAIOT, YTO B OyIyIlIeM BO3MOXKEH IPOBAJI; B CAMOM Jiejie, Ha JaH
HBIX BHE MPEeSIOB BEIOOPKU cucTeMa Obuta yobiTouHoil. Kak 1 B Tectax 1 u 2,
CHEeNKY IuBIIMecs 7 1 6ojiee 6apoB, ObUIM IIPUOBLIEHEE, YeM KopoTkue. I1po
LIEHT MPUOBIIBLHBIX CAEJIOK cocTaBWI 42%. XOTS BXOH C MCIIOJIb30BaHUEM JIU
MMTHOTO TpYKa3a He CHSUI OTPULIATELHOTO BIUSHUS KOMUCCUU U TIPOCKAJIb
3bIBaHUSI, TEM He MeHee 3(h(PEeKTUBHOCTD yaydylliniachk. JIMMUTHBIN MpUKa3 He
0COOEHHO YMEHBIIIWI KOJTUYECTBO CAEJIOK U HE TIPUBEJ K MPOIMYCKY BBITOJHBIX
TPEHIOB; OOBIYHO ITOCJIC IPOOOESB PHIHOK BO3BpAIIAJICS 00PaTHO, TT03BOJISISI BXO
JIUTH T10 OoJiee BhIroAHOM 1ieHe. To, 4To Takast TpoOM3BOJIbHAS U, TIOYTU HaBep
HSIKa, HEONTUMAaJbHAasl METOMKA CMOIJIA YIYYIIUTh 3((EeKTUBHOCTb CUCTEMBI,
BechbMa oOHanexkuBaeT. I'padduk M3MEeHEHUS KanmnuTalla TAKKe TTI0Ka3bIBaeT, YTO
MMoJO00HAas CCcTeMa KOIJa-To paboTaa XOpolllo, HO Teleph OeCITojie3Ha.

W3 1aba. 5-2 BUAHO, 4YTO NMPUOBLUIbHBIE PEe3yabTaThl ObUIM ITOJYyYEeHBI Ha
pBIHKE He(dTH Kak B Ipeaesax, TaK U BHE MPEIeJIoB BHIOOPKU, YTO COOTBET
CTBYET JaHHBIM MPEIbIIYIINX TeCTOB. PBIHOK Kode Takke ObLI MPUOBLIbHBIM
B 00oux ciydasx. B mpenenax Beioopku ¢prodepchl Ha S&P 500 takke mpu
HECJIM TIPUOBLIE.

3axarouenue. Bxon, ocHOBaHHBINM HA TUMUTHOM TIPUKa3e, MOXET 3HAUUTEb
HO YJIYYIIIUTH 00111y10 3(p(peKTUBHOCTH MOJIEM, OCHOBAaHHOI Ha mpoboe. Jlaxke
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Taomma 5—2. Cmamucmuka s¢hpexmusnocmu cucmemsl npodost KAHAAA NO YeHAM
3aKpeimusi 045 6cex PolHKO8 68 COCMase CMAaHOapmMH0o20 Nopmaens.
Bx00 ocywecmensincs no aumumuomy npukazy

B NPEJENAX BbIEOPHM BHE NPEJENOB BbIBOPKH
PbiH_|MPHEANINPHEKP| A0X% BEP [ $CAEN | NPHBAN|NPHEHP| NOX% BEP | $CAEN
SP -130 -175 -7.8| 0.908) -4078 196 -10 663 0111] 3788
X -185 -176 -8.0] 0.938] -4855 233 -84 424| 0.148] U473
us 295 a7 35.0{ 0.027] 4982 10 -32 -3.1| 0.572 -572
T8 -140 -24 -50 0768 -1819 -217 -81 -228] 0097 -8835
TY 43 58 58 0308 1231 2] -85 068/ 0483 148
BP 352 -124 162 0.128] 2388 -25 -8 -15.0] 0833 -4882
oM 202 -17 98 0193 1863 83 81 329| 0007 4841
SF 35 -7 1.0/ 0487 178 48 178 501] 0.042( 7025
JY 309 93 44.9) 0.038) 4525 72 108 452 0152 3514
cD 112 110 142 0158 2477 51 110 37.00 0131] 4278
ED 123 152 15.3] 0.113] 3001 -22 -106 -14.8| 0.808] -4292
CL 198 -226 1.2 0547 -283 198 -19 28.0 0.131] 4050
HO 7 -44 1.5 0441 381 78 137 57.0f 0.074! 5338
HU 51 208 11.1] 0.114] 3585 41 -18 8.4 0847 -1578
GC -184 27 8.1 0.851] -3200 45 144 484 0.127] 4826
Sl 7 -188 58] 077158 -2278 -82 -41 -15.8] 0.827] -4470
PL 3 g8 2.4 0829 -985 -74 B8 -1.8] 0.527 -282
PA 194 108 18.8] 0082 4184 -18 -138 -16.8| 0.820f -3987
FC 113 123 184! 0.088] 3048 -88 44 4.7 0620 -1328
LC - -82 24 -2.2| 0.823 -885 -158 -93 -21.9] 0680 -7227
LH 284 -7 122| 0.153] 2277 -1 a5 8.7 0401 203
PB 88 104 144| 0©.140] 2087 42 -24 -12.3] 0.702| -1908
S 325 -83 8.1 0.168] 2908 -214 -102 -23.1] 0.980| -8337
SM 384 -128 9.0 0.135 3405 28 -18 2.8 0487 282
BO 11 255 16.0) 0.082] 3001 -84 -38]  -183] 0.891]| -3350
c 41 -15 1.3] 0.455 307 a7 10 18.0/ 0.288] 2233
o] 128 -183, 1.7 0.572 -425 -128 34 144 0.874] -34¥1
us i -129 -5.3| 0.881 -2427 -56 85 00| 0484 -4
KW -97 -42 -38| 0.768] -1703 131 75 724 0.084] 4807
MW 85 -182 -2.3| 0853 871 0 4 09 0.488 121
KC 261 s 81.3] 0.021 2 118 -4 2600 0229 3889
CC ] -141 -3.0] 0848 -89 -115 -129 -19.8] 0.081] -8811
SB 137 -113 1.0 0.454 322 =198 81 -11.8] 0.828] -354%
JO 110 48/ 31| 0.380 748 93 -103 -209] 0.913] -8587
cT 284 83 305 0.035 572 -85 L] -B.1 0837 -1458|
LB 348 -28 200 0.055/ 4265 56 -58 -0.8] 0.400 -88/

pU TPyOOM onpeaesIeHNY LIeHbl JUMMUTHOTO TIPHUKa3a IToJTyJacTCs 3HAaUNTEITh
HOe yJIy4IlIeHWe, TTIPUYeM MHTEPECHO, YTO HauOoIbllee yaydllieHrue Ha0Io
JTaeTcsl He Ha phIHKaX C MUMHUMAaJIbHOM TOJUTApOBO# BOATWIILHOCTBIO M pac
XoHgaMH Ha CHOEJIKH, KaK MOXHO OBIIO oxknmaTh. HeKoTophle phIHKM, HAallpu
Mep eBpoaosuiap win S&P 500, kak BUAMM, XOPOILIO pearupyroT Ha UCITOJIb30
BaHVeE BXOJ0B ITO IUMUTHOMY IPUKa3y, a Apyrue (HarpuMep, Kakao v XUBOU
CKOT) — HeT.
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NPOBON MAKCUMAJIbBHOIO MAKCUMYMA/
MUHUMAJIbHOIO MWUHUMYMA

HMHTepecHO, MOXHO JIM CHU3UTh KOJIUYECTBO «ITUJI000pa3HbIX» CAEIOK, YBE
JIMYUTD MPOLIEHT MPUOBUIBHBIX CACJIOK U YIYYIIUTh 3(P(PEKTUBHOCTD CUCTEMBI
npo0osI, ECIM PaCHOJIOKUTh TPAHUIIBI TOPrOBOTO IMAaIla30Ha JalbIlIe OT TEKY
weii neHbl? bosee xkecTKue yclIoBUs pa3MellleHUs] YPOBHEH MPo0OsT MOXKHO
JIETKO MOJIyYUTh, €CJIM 3aMEHUTh UCITOJIb30BaHHBIEC B MPOILION MOASIN MAaKCU
MaJIbHYI0 1 MUHUMAJIbHYIO 1LIeHY 3aKpPbITUS HA MaKCUMAaJIbHbIM MaKCUMyM U
MUHUMAaJIbHBI MUHUMYM. TakyM 00pa3oM, IToporu rpo0osi OyIyT COOTBETCTBO
BaTh TPAAULIMOHHBIM YPOBHSIM MOAIEPKKHU,/COMPOTUBJICHUSI: TTPOOOiT Mpouc
XOJIMT TOTAA, KOIJa PhIHOK «IPOOMBaeT» Ipeablayllee MaKCUMaIbHOE WIU
MUHUMaJbHOe 3HaueHue. Kpome Toro, 4ToObl OTOWILTPOBATH «JIOKHBIS» PO
00U, MOXHO BBECTH YCJIOBHE, COTIACHO KOTOPOMY PBIHOK AOJIKEH 3aKpPhIBAaTh
¢Sl 3a mpeaesaMy TPaHUIL], a He MPOCTO MepeceKkaTb UX B KaKOH-TO M3 TOUYEK
BHYTpH IuTpuxa. CHUcTeMa TaKKe MOXET ObITh YIyUllleHa ¢ TIOMOIIbIO UCIOJIb
30BaHMS CTOI-TIPUKA3a 711 BXOJA M CHUKEHUSI pPAacXOJOB Ha CHENKY 3a CUeT
BXOJ/Ia 10 IMMUTHOMY IIPUKa3y MpU OTKATe.

Tecm 4. Cucmema npobos MM/MM no uneHamM 3aKpbITasl C 6X000M NO
ueHe OmMKpoimuA caedyrouie2o OHs. DTa CHUCTeMa, OCHOBaHHas Ha IMpoboe,
MMOKYMaeT Ha OTKPBITUM CJIEAYIOIIEro AHSI, €CIM 3aKPhITUE TEKYIIETro IHS PO
HWCXOJUT TI0 LIeHe BhIlIIe MAaKCUMAJIbHOIO MaKCMMYMa 3a MOCcJAeIHNe n IHEH, 1
MpOJaeT Ha OTKPBITUM CICAYIOIIEro AHSI, €CJU CETOAHSIIHee 3aKphITUE MPO
HWCXOAUT IO LIgHe HUXXe MUHMMAJTbHOTO MMHUMYMA 3a TTocieaHue n aHeit. Ko
JIMYECTBO JHEH N — eAMHCTBEHHBIN MapaMeTp Moaeau. Kpacora 3Toit Moaenu,
TTOMHUMO MPOCTOTHI, B TOM, YTO HY OAWH BaXKHBI TPEH HE OyIeT MPOITYyILeH, 1
YK€ TI0CJIe CETOMHSIIHETO 3aKPBITUSI OYIeT U3BECTHO O CAENKAX, MPeANpUHI
MaeMbIX 3aBTpa.

// file = x09mod04.c

// mpo6or kKaHama MM/MM C BXOHOM Ha CIeAylIyii OEHB II0 IeHe OTKDPHTUS

if (cls [cb]>Highest (hi,n,cb-1) && ts.position{)<=0) {
ts.buyopen('l' , ncontracts);

}
else if (cls[cb]<Lowest (lo,n,cb-1) && ts.position{)>=0) {
ts.sellopen{'2 ', ncontracts};

)

// CUMyJSTOP MCIONB3YyeT CTaHOapTHYl CTPaTEerMio BHXOIa
atr = AvgTrueRange (hi, lo, cls, 50, cb) ;
ts.stdexitcls ('X', ptlim*atr, mmstp*atr, maxhold);

3Ha4YeHUs 1 TECTUPOBAJIMCH B ipenesax ot S o 100 ¢ marom 5. B npenenax
BBIOOPKM MOJIe/Ib OblJIa MPUOBUILHOM TOJIBKO NTpU 4 3HaYeHUsIX. JIydimmm Obl10
3HaYeHUe 85, Py KOTOPOM IrofoBast IpuobLIb cocTaBmia Beero 1,2%. Ipu ta
KUX pe3yjibTaTaX U CTaTUCTUYECKUX JAaHHBIX HEYAUBUTEIBHO, YTO BHE MpeAe
JIOB BBIOOPKM YOBITKM cocTaBmi 159% B ron. [1puObIIbHEBIE CAENTKM OTMEdYa
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Juch B 39% ciydaeB, Oosiee ITUTEbHBIE CACIKUA ObUIM MPUObUIbHEE KOPOTKUX
B Tipefiesiax BIOOpku. Kak u mpu mpenbiaylieM MoJaeIMpoBaHuM, cCUCTeMa Ha
MM/MM HaunydimiuMm o0pa3oM paboTajia Ha pbIHKaX BaloT, HedTenmpomayK
TOB U Kode, a Xy>Ke BCero Ha pblHKax METa/UIOB, CKOTa U 3epHa. AHAJIU3 Tpa
(¢rKa U3MEHEHUS KanuTalia Moka3biBaeT, 4YTo 3(GHEeKTUBHOCTh MOAEIN HUKOT
Jla He Obl1a XOpollleid, a ceifuac BooOIe B KaTaCTPOOUIECKOM COCTOSTHUU.

PesynbTaThl, B 00111eM, OBUIM HECKOJBKO JIyUIlie, YeM IIpU IIpodoe 110 1ie
HaM 3aKPBITUSI C TAKUM K€ BXOJIOM MPU OTKPBITUU, HO OHU SIBHO HEAOCTATOY
HbI, YTOOBI MIPEOAOJIETh PACXOlbl Ha cAeaKU. B Momenu, paboTarouieii 1o JaH
HbIM 3aKPBITUS, TUMUTHBIA MTPUKa3 OTpaHUYUBA PACXObl HAa «JIOXHBIE PO
Oou» U TeM caMmbIM yaydinan 3¢h¢heKTUBHOCTh. [ToCKOMbKY Tpu MPo00sIX Ha
MM/MM u3z-3a 6ojiee CTPOrMX MOPOTOB Pacxoibl OOJIbIIE, MCITOJIb30BaHUE
BXOJa MO JMMUTHOMY MPUKa3y MOXET 3HAUUTEIbHO YIy4lIuTh 3¢hGhEeKTUB
HocTh. Kcronb3oBaHUE BXOAa MO JJUMUTHOMY MpPUKa3y MO3BOJISIET U30eXKaTh
PEe3KOro BCIIeCKa BOJIATUIILHOCTH, KaK MPaBUJIO, COMTPOBOXKIAIOIIETO MOMEHT
npo6osi. BripoueM, Gojiee OMBITHBIE TPEHIEPhl, HECOMHEHHO, «CMsTrdaT» 3¢
(eKT CTOM-TPUKA30B, PacCTaBICHHBIX HOBUUYKAMU, U «3arOHSIT» LIEHbI Ha3a/l.
XO0poIlIo YCTAaHOBJIEHHBIN JTUMUTHBIN MPUKa3 MO3BOJUT BOUTU MO XOpollei
LIeHE, UCIOJIb3ys 3TOT oTKaT. Eciu mpo06oii nmpeacrasisieT co00i Hayalo TpeH
Jla, PBIHOK, CKOpee BCEro, MPOJOJIKUT ABUKEHUE, YTO JACT B KOHIIE KOHIIOB
NMPUOBUTLHYIO CAEJIKY; €CJIM K€ HEeT, TO XOpolllas lieHa BXOjAa JacT MEHBIIUM
yobITOK. Jlaxke xoTa cucrema nmpod6oss MM/MM Ha naHHOM 3Tare KaxeTcs
JIMIIb HEMHOTO JIyYIlIei, 4eM cucTtema Mpo0osi LIeHbl 3aKPBhITUSI, OKOHYATEJb
HOE pellieHue ellle He JOCTUTHYTO; MPU MTOMOIIM JUMUTHOTO TTpUKa3a MOXHO
MOJYYUTh 3HAUMUTENbHOE YiydllieHue 3(PPeKTUBHOCTHU.

B atom oOcyxaeHuM Kak MHAMKATOP 3(P(PEKTUBHOCTU MCHOJB3YETCS 0
XOIHOCTb B TIPOLIEHTAX TOJOBBIX; COOTHOIIEHUIO PUCK/TIPUOBLTL HE TIPUIACT
cs1 0cO00ro 3HAYEHMUSI, XOTS t-KPUTEPUL pacCUMTHIBAeTCSl Ha ero ocHoBe. 1o
XOIHOCTb U COOTHOILIEHUE PUCK/TIPUOBUIL TECHO CBSI3aHBI APYT C ApyroM. OHU
MOYTU WACHTUYHBI U B3aMMO3aMEHsIeMbl KaK Toka3aTean 3(hGheKTUBHOCTU
MOJIEJY, a MOCKOJIbKY MTOKa3aTesIb JOXOJHOCTU MPOIIle U TPUBbIYHEE 1JIsSI O0JIb
IIUHCTBA TPEUIEPOB, TO MbI IPUMEHSIEM UMEHHO €ro0.

Tecm 5. Cucmema npoboss MM/MM no uenam 3axkpoimus ¢ 6x000M NHO
AUMUMHOMY RPUKA3Y NPpU OMKDPLIMUU caedyloule2o OHA. J1JIsSi CUCTEMBI,
OCHOBaHHOI Ha IMPo0oe KaHaJia Mo LigHaM 3aKPbITHUSI, UCITOIb30BaHNE ISl BXO

Jla TUMUATHOTO TIpUKa3a MOXET 3HAYNUTEJIbHO YIyYIIUTh 3¢hheKTUBHOCTh. Bo3

MOXHO, TOTO € yIacTCs JOCTUYb U B cucTeMe mpoboss MM /MM. JI1s coxpa

HEHUSI CPAaBHUMBIX pe3yJbTaTOB lieHA JUMUTHOTO MPUKa3a yCTaHOBJEHA Ha
cepearHe 0apa, B KOTOPOM HMMEET MeCTO MpoOoii.

// file = x09mod05.c

// mipoboit kaHaia MM/MM C BXOOOM Ha CJIEOYOUMA OeHb 10 JIMMUTHOMY IIPUKA3Y
limprice = 0.5 * (hi [cb] + lo [cb] ) ;

if (clslcb]l>Highest (hi,n,cb-1) && ts.position()<=0) {
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ts.buylimit ('1' , limprice, ncontracts);

)
else if (cls [cbl<Lowest (lo,n,cb-1) && ts.position()>=0) (
ts.sellimit ('2', limprice, ncontracts);

)

// CYMyTISTOP MCIONB3YyeT CTAaHIAPTHYD CTPaTerMio BBXOIa
atr = AvgTrueRange (hi, lo, cls, 50, cb) ;
ts.stdexitcls ('X', ptlim*atr, mmstp*atr, maxhold) ;

ITapamMeTp n MPOTOHSICS Yepe3 Te K& 3HAYEHUS, YTO U B TIPEABIAYIIIUX TEC
Tax. Bce 3HaueHUs JaBaJiv TIOJOXUTEIbHbBIE PE3YJbTaThl, JYUIIUE MOJIYyYEHBI
npu n = 85 (npubbLIb 36,2% B rof); BEPOSTHOCTh CIIy4ailHON MPUOBIIN — Me
Hee 2% Tpu KOppeKLUu Ha onTuMmuzanuio 33%. B mpenenax BIOOPKU IIMH
HbIE TIO3UIUU ObUTA MPUOBITIbHEE KOPOTKUX. Kak HU CTpaHHO, BHE TpeNesioB
BBIOOPKM KOPOTKHUE CHEJIKM IIPUHOCWUIM HEOOJIBbIIYI0 MPUObUIb, a JIMHHBIC
obui yobiTOuHBI! [1py npubbun B —2,3% 3(pheKTUBHOCTD BHE MPENEIOB BbI
Oopku ObuIa TUIOXOM, HO JIy4llle, YeM Y IPYyTuX cucteM. B mpenenax BhIOOpKU
ObUTO0 43% TNPUOBLIILHBIX CHAEJOK, a CpeaHsas NMpuoObUIb coctaBuiaa $1558; BHe
MPEeESoB BEIOOPKU ObUT 41% NPUOBUTBHBIX CAEIOK, CPEAHUI YOBITOK COCTa
Bun $912.

I'padpuk M3MeHeHUsT KanuTaaa, IpUBEASHHBINA Ha puc. 5-1, Ka3ajloch Obl,
MPOTUBOPEUYUT TOMY, UTO BHE MPEIEIOB BEIOOPKU MOJTYYEeH OTPULIATEIbHBIN pe
3yJIbTaT, HO B 3TO BpeMsI HaOII0aJICs TTOBBIIIATEIbHBIN TPEH T, KaK U BO BTOPOi
yactu BbIOOpKU. Kaxyuieecs MpOTUBOpeUrEe BbI3BAHO MUKOM B Hayajlie TecTa
Ha TaHHBIX BHEe BbIOOpKHU. B mobom ciydae cuctema Ha mpoboe MM/MM c
BXOJIOM IO JIMMUTHOMY MpHKa3y (M MpU CTAaHIAPTHOM BBIXOJE) HE MOIXOIUT
JIJISI TOPTOBJIM MOCJIe MIOHS 1988 r. — mpuObLIb ObLTA CIMILIKOM HU3KOM MO cpaB
HEHUIO C PUCKOM, TIPEICTaBIEHHBIM KOJIEOAaHUSIMU KaruTaia OTHOCUTETBLHO JIU
HUU TPEH/Ia, BBIYMCICHHOW METOIOM MUHUMAIbHBIX KBAaApPaTOB.

Bce pbiHKU BaTIOT Y HEPTETTPOMYKTOB Ay MOJOXUTETbHbBIA Pe3yJibTaT B
npeneax BbIOOpkU. BHe BEIOOPKYU ObLTM OTMEUEHBI XOPOIINWE PE3YIbTAThI JJISI
mBekapckoro hpaHka, KaHaJCKOTO JoJJlapa U HEMEIKOW MapKu, a TAKXKe ISt
ChIpOit He(pTU M MasyTa; eBpoAdosUIap, OpUTAaHCKMI (DYHT U OCH3UH JaIu He
OoJibllIMe YOBITKU, KO(he — NMpUObLIb B 000UX CIIydasix.

Tecm 6. Cucmema npo6oa MM/MM no uenam 3aKpvimus c 6x000M HO
cmon-npukasy Ha caedyrowjuil deHb. ITa MOIEJb OKYIIaeT MO CTOI-TIpUKa
3y MpU TIpo0Oe YPOBHS COIPOTUBIICHUSI, OMpPEIeIsIeMOro HeJaBHUMKU MaKCH
MyMaMHu, W IPOAAET IO CTON-IIPUKA3y IIpU MPodOoe YPOBHS COMPOTUBIICHUS,
OIpeAe/IsIeMOro HeJaBHUMU MUHUMyMaMu. T1oCKOJIbKY mpo0oii onpenesieT
¢Sl CAaMUM CTOII-IIPUKA30M, MaKCUMaJIbHbI MAKCUMYM U MUHMMAJIbHBIIA MU
HUMYM DPacCUYUTHIBAIOTCS JUISI BCeX 0apoB, BKIIIOYAsl TeKyluii. OTHOCHUTEb
HOE TMOJIOXKEHUE 3aKPBITUS U IOPOTOB IIPO0OS UCIIOIB3YETCS 1T UCKITIOYEHUSI
MHOXECTBEHHbIX IIPUKA30B B Ipeaenax 0apa. Eciau 3akpbiThe OMKe K Bepx
HeMY IIOpOTIy, CTaBUTCSI CTOII-IIPMKA3 Ha IMOKYIIKY; €C/I OJIKe K HUXKHEMY
IOpOTry, CTaBUTCS CTOII-TpHMKa3 Ha mpojaxy. Oba Impuka3za HUKOILJIA He CTa
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Pucynok 5-1. I'pacduk nameHeHus KanuTana (mpo6oit MM /MM, BXOJ 11O JUMUTHOMY
MnpuKasy).

BsTCS BMecTe. Mcnonb3ys mpoooit MM /MM co cron-npuka3aMu, yIaeTcs 10
CTUYb 6oJjiee OBICTPOTO pearMpoOBaHUs Ha CUTHAIIBI IPO0O0SI; CUCTeMe He HYX
HO XIaTh CIEAYIOLIEro Oapa mociie TMOCTYIUIEHUs CUTHajla, 4TOObl BOWTH B
pbiHOK. TakuMm 06pa3oM, BXOJ OCYIIeCTBIsgeTcs paHbiie. [1pu Takoit cTpate
MU BXOJAa HM OJHO 3HAYMTEJbHOE JBMXKEHUE PhIHKA He OyIeT MPOMYIIEHO,
KaK 3TO MOXET CIYYUTBCSI C JUMMTHBIM NPUKA30M, OXUIAIOIINM «OTKAaTa»,
KOTOpPOTO MOXET W He ObITh. BrmpodeMm, y Takoro BXoia €CThb 3HAUMTEIbHBIN
HEIOCTATOK: HEBBITOAHAS LIeHA OTKPBITHUS MO3MLIMU. [1py MOKyIKe Mo cTom
MPUKa3y BO BPeMsI IBUXKEHUS PIHKA BEICOKA BEPOSITHOCTD TOTO, UTO BXOJ Oy
JIeT JOCTUTHYT TI0 1IeHe Mpo0osi, a He «OTKaTa».

IMapaMeTp n ONTUMU3UPOBAJICS KaK OOBIUHO; JIydlllee 3HAYeHUE B TIpee
J1aX BBIOOPKM — 95; IpuObLIbHBIE 3HaYeHUsT — oT 65 mo 100. 'omoBast mpUGHLTH
cocraBuia 8,7%. D1o Jy4iie, 4eM B TecTe 4, HO XyXe, 4eM B Tecte 5. bosbIas
YYBCTBUTEIBHOCTb CUCTEMBI Jajla HEKOTOpPbIe MPEeUMYyIIecTBa, HO HE CTOJb
0oJIbIIMe, KaK OXUAaHWEe KOPPEKIUM ISl BXoJa IO Ooyiee BBITOJHOM IICHE.
IpolLieHT BHITOAHBIX 0K cocTaBiisii 41%, 1 cpenHsist caenka npuHocuia $430
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npubbUTM. BHe mpenenoB BHIOOPKU cucTeMa paboTaja ropasio Xyxe, Kak u
CJIe7I0BaJI0 OXWAATh MPU HU3KOW MPUOBUIM U TIJIOXMX CTaTUCTUYECKUX TOKa
3aTeNIsX B Ipenesiax Beioopku. Mogenb Tepsiia B cpeaHeM $798 Ha caenke,
MPUOBUTBHBIX CAEIOK ObLIO OKOJIO 37%. Bosbliias yacTh IpUOBIIE TOCTUTHYTA
10 utoHs 1988 1., a yOBITKM OBbLTU MTOCTOSIHHBIMU € sTHBapst 1992 .

Bce BanoTHBIE pHIHKM, KpOME €BpojioJuIapa, MIpUHECIU MPUObLIbL 3a TIepu
ol BeIOOpKU. Ha phIHKax MeHbl, HEMELKOW MapKy 1 KaHaJICKOTo J0JJIapa CUC
TeMa mosyyuiia 1oxogHocTb oT 30 mo 50%. Takoke mojydeHa yMepeHHas Mpu
OBUTb HA PBIHKAX HedTernpoaykToB. [1puObLIb Ha phiHKe Kode coctaBmia 21,2%
B Ipeesiax BeIoopku u 61,8% BHe ee nipenenoB. Kpome Toro, BEITOAHOI ObLIA B
000X CITyJasiX TOPTOBJISI JIECOM.

BXOIpl HA ITPOBOE BOJIATMIIBHOCTN

Tpu cremyoolmx TecTa UCCAEAYIOT MOJIESI, OCHOBAHHbIE Ha npodoe oaamuns
Hocmu, B KOTOPBIX MPOU3BOAUTCS MOKYIKA MPU MOAbEME 1LIEH BbIlIE BEPXHEH
rpaHULIbl BOJIATUJILHOCTU WIX OTKPBITUE KOPOTKOM MO3ULIMY, KOTJAA OHU OITyC
KarTCsl HUXXE HIDKHEHN I'paHULbI BOJAaTUIbHOCTU. Korma BoaaTUIBHOCT pac
TeT, TPaHUIIbl PACIIUPSIIOTCS; KOTJa OHA IajJaeT, OHU cyxaloTcs. Touka paB
HOBeCUsI, OTHOCUTEILHO KOTOPOU CTPOSITCS TPAHULIbI, MOXKET OBITh MMOCIEIHEN
LICHOI 3aKpbITUSI, CKOJIb3SIIEH CpeaHell WIM KaKUM-JIM0O0 OAPYTrMM IoKa3aTe
JIeM TeKyIlei 1LICHBI.

Tecm 7. Ilpob6oii éoaamuabHoCmU C 6X000M HA OMKPLIMUU CACOYIOULC20
OHs. DTa MOJENb IMOKYIAeT MPU OTKPBITUU CJIEMYIOIIETO THSI, €CJIU CETOMHSIII
HEC 3aKpbITUEC IPEBLIIIACT BEPXHIOIO I'PaHUIY BOJIATMJIIBHOCTU, W OTKPLIBACT
KOPOTKYIO MO3ULIMIO, KOT/a lieHa IajaeT HUXe HUXKHEH rpaHuubl. s ompe
JIeJICHUSI BEPXHEil TpaHUILIbl BOJATWILHOCTH K TeKyIlel LieHe (WM €¢ CKOJIb3s
LIe cpenHei) ciaeayeT MPUOaBUTh LIMPUHY CPeIHEr0 UCTUHHOIO Auana3oHa,
YMHOXEHHYIO Ha 3HaueHue napamerpa bw. [llupuHa cpemHero UICTUHHOTO 11
ara3oHa pacCYMThIBAETCs 3a TocaeaHUe atrlen mHeil. [l pacueTa HUXKHEN Tpa
HUIIbI BOJIAaTUJIBHOCTU U3 TeKymeI LICHBbI BBIYMTAIOT IIMPUHY CPEAHETO UCTUH
HOro JuUarna3oHa, yMHOXEHHYyIo Ha bw. [lokazaTeneM LEHBI CIYXUT malen —
9KCMOHEHIIMAIbHOE CKOJIb3sIIIIee cpelHee LieH 3akpbiTusi. Ecnm pinHa ckosb
3SIIIET0 CPEAHETo malen paBHA eIUHMIIE, TO ITOT MOKa3aTeJb CTAHOBUTCS pa
BEH LIeHEe 3aKPHITUsI TOPTOBOIO JIHS, KOrIa MMeeT MeCTO IIpo0oii.

IMockonbKy Moaesib Ha TPoOOe BOJTATUILHOCTU UMEeT TPY MapameTpa, JIJIsi
JAHHOTO TecTa ObLI MCIIOJb30BaH METOJ FeHETUYeCKOM onTuMmu3anuu. [lpu
ImomMouu reHeTU4YeCKon ONNTUMM3AL NN MHOXKHNTECJIb BEJIMYNHBI CPDEAHETO UCTUH
HOro Avana3oHa bw-nonodupajcs Bnpeneiax 1,5 —4,5 cuarom 0, 1; mepuon cpen
HEro UCTMHHOTO Auaria3oHa atrlen TecTupoBajcs B npeaeiax ot 5 mo 50 ¢ ma
rom 1; mepuo cKoJb3s1Iei cpeaHeil malen mogoupacs B mpeaeiaax ot 1 go 25
¢ maroMm 1. I'eHeTHYecKasi ONMTUMM3ALIMS MoBoAuIack B oobeMe 100 reHepa
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uuit. Kak 1 Bo Bcex MpeaiecTBYIONIMX TECTaX, BEJACS MOMCK MaKCUMaJIbHOTO
COOTHOILIEHUST pUCKa/TIPUOBUIN (MU, YTO TO K& caMOoe, MUHUMAJIbHOM BEpo
SITHOCTU CJYYaMHOCTU MPUOBUIN).

Jlyuiast 3¢ ¢GeKTUBHOCTD B MpeaeiaxX BEIOOPKU OblIa JOCTUTHYTA IIPU MHO
JKUTEJIE CPEAHEr0 MCTUHHOIO Auana3oHa 3,8, mepruoie CKOIb3SIIIEro CpeIHero
5 u nepuoae cpeaHero uctTuHHoOro auamnasona 20. Ilpu 3Tux mapameTrpax rouo
Bast IpUObUTHL cocTaBmia 27,4%. BeposaTHOCTh Cyd4aitHOCTH MPUOBUTM — COOT
BeTcTBeHHO 5,6% (mocie koppekuuu st 100 rectoB— 99,7%). [1paktudecku
Kax/asi U3 MCCeOBaHHbIX KOMOMHAIIMI faBajia MPUObUIM B JUIMHHBIX MO3U
LUSIX U YOBITKU B KOpoTKUX. CpenHsisl cienika sl Jydiiero Habopa napamer
POB JmiiIack 6 aHel U gana npubslib B $4675. 3a mepuod onTUMU3ALMK ObLIO
MpoBeeHo Beero 240 caeok, U3 HUX okoiio 45% Oblin mpuobuibHBIMU. T1o cpaB
HEHUIO C TIPEIbIIYIIMMHU TeCTaMU MEHbIIIEe KOJIUYECTBO U OONBIINIA MPOLIEHT
MPUOBLUIBHBIX CIEIOK OOBSICHSIIOTCS TEM, YTO TpaHUILIbI POOO0sI OBLIA PaACIIOJIo
JKEeHBI ajbllle OT TEKYIIEro ypoBHs lLieH. CpenHsisi cieiaka BHE MPEeesiOB BbI
oopku nipuHecia $7371 yObITKOB, M TOIBKO 25% 13 122 cIefoK ObUTM BBITOIHBI
MU. YOBITKY IJMHHBIX U KOPOTKUX MO3ULIMK ObUIM MPUMEPHO OJMHAKOBHI.

IMouTtn Bcst pUOBLTHL ObUIA TOJTyYeHa 3a TIepuobl ¢ aBrycta 1987 r. mo ae
Kabpb 1988 r. u ¢ nexadbps 1992 r. mo aBryct 1993 r. CHUXXeHUe KanuTaia oT
MeyYasioch ¢ OKTsI0ps 1985 r. rmo uionb 1986 r., ¢ aBrycra 1989 r. rmo mait 1992 r.
¢ Mast 1995 r. no nexkabpp 1998 r.

W3auiiHsIs onTUMU3aLUs MOTJia MOBIUSTh Ha yXyAllleHue 3(PpPeKTUBHOC
TU BHE TIpENIeSIOB BHIOOPKU. B TO ke BpeMsl, YUUTHIBAsI KOJIMYECTBO MapaMeT
POB ¥ KOMOWHAIIM{, UCTTBITAHHBIX B 3TOM TE€CTE, XOpOIlIasi MOJIEJIb TOJKHA ObLia
OBl 1aTh OOJIBIIYIO IPUOBLIL B TIpefieiax BBIOOPKU U JIYUIlIMe CTaTUCTUYECKUE
ToKazaTeyiv, CIOCOOHBIE BbIAEPXAaTh KOPPEKIIMIO HA MHOXECTBEHHYIO OMNTHU
MU3aluIo 0e3 MOJHOM MoTepyu 3HAYUMOCTU. JpyruMu c10BaMu, B JaHHOM CIIy
yae U30bITOYHAsI ONTUMU3ALIMS ObUIa HE CAMBIM CTPAIHBIM: HECMOTPSI Ha OIl
TUMM3ALUIO, 3Ta MOJAEJb JaBajia TUIOXUE PEe3yJIbTaThl MPU HEJOMyCTUMO Ma
JIOM KoJmdecTBe crieiok. Kak u apyrue, ata Moleib MPOCTO, BUAMMO, Jy4lle
paboTajia B IPOIILIOM.

Kak v paHee, BaTIOTHbIE PbIHKU ObLTA B OCHOBHOM MPUObUTbHBIMU. Kak HU
CTpaHHO, He(PTENPOIYKTHI B JAHHOM ciiydyae ObLTU CHJIbHO yObITOUHBIMU. Kode
1 JIeC XOpoIIo paboTajiu B IIpeaesiax BHIOOPKU, HO BHE MPEAe/IOB BEBIOOPKHU ObLIU
yOBITOUHBI B OTJIMYME OT MpenblAyIuMX TecToB. He McKIIioueHo, 4To HEKOTO
pbI€ U3 3TUX PE3YJIbTATOB OOBSICHSIOTCS OTPAHUYEHHBIM YUCIIOM CIEJIOK, PO
BeJIEHHbBIX CUCTEMOIA.

Tecm §8. Ilpoboii éoaamuabHOCMU C UCHOAb306AHUEM 6X00d NO AUMUM
HOMY npukaszy. DTa MOJENb TBITAETCS OTKPBITh JUTMHHYIO TTO3UIIMIO Ha CJIeIy
IO IeHb Tocjie TTPobOosT ¢ TTOMOIIbIO TUMUTHOTO TIpMKa3a B ciydae, eciu
LIeHa 3aKPBITUSI TOPTOBOIO JHS ObUIA BbIILIE, YEM TEKYILEil YPOBEHb 1IeH ILIIOC
IIMpPUHA CPEeHEr0 UCTUHHOTO AMana3oHa. TeKylilas eHa onpeaesseTcsl 39K
MMOHEHIIUAIbHBIM CKOJIB3SIIUM CPEIHUM C IEPUOAOM malen, pacCUMTaHHBIM
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0 1IgHaM 3aKpbITUSI. MHOXUWTENb IIIMPUHBI CPEIHETO0 UCTUHHOTO Ararna3oHa
0003HavyaeTcs Kak bw, a KOJMYECTBO JHEH, MO KOTOPHIM MTPOU3BOIUTCS pac

YeT CpeJHero MCTUHHOTO Juara3oHa, o0o3HaueHo Kak atrlen. llena mist u

MUTHOTO TIpYKa3a, pa3MellaeMoro Ha CleayIolInii JeHb, MPUPaBHUBaeTCS K
CpeIHelt lieHe TOProBOro AHsI, KOoraa Mpou3o0Iie poooi. OnTUMU3aLMS PO

BOJIMJIACh TaK Xe, KaK U B TecTe 7.

7151 Bcex coueTaHuii mapamMeTpOB IJTMHHBIE MO3ULIMY ObUTU BbITOAHEE (MU
XOTsI Obl MEHEe YOBITOUHBIMU), YeM KopoTkue. JIydiiast 2¢h(heKTUBHOCTD B Ipe
Jiejax BbIOOpKM OblIa JOCTUTHYTA IIpM mapameTpe bw, paBHOM 3,7, mepuoie
CKOJIb3SIIEero cpeaHero 22 v Mepuoie CpelHEero MCTUHHOrO Auarna3oHa
atrlen 41: pu TUX TTapaMeTpax roaoBasi MPUObLIL cocTaBuia 48,3%. BeposiT
HOCTb CJIy4aliHOCTHY IpuObLIN coctaBmia MeHee 0,02% (1mmociie KoppeKIUu ISt
100 TectoB— MeHee 13%). B mpenenax BoIOOpKM TpoBeneHo 1244 cnenkw.
CpenHsast JUINTETbHOCTD CAEJIKM cocTaBmia 7 mHeit. Cuctema riposesia 45% rnipu
OBUIBHBIX CHEJIOK CO CpeAHel mpuObUIbio B caenke $3616. Y miuHHBIE, U KO
POTKME MO3ULIUN ObLIN MPUOBLTBHBIMU.

IIpu TakuX CTATUCTUYECKUX JAHHBIX MOXHO ObLIO OBl OXXUAATh MIPUOBLIb
HOU paboThI BHE MPENEIOB BHIOOPKU, HO 3TOr0 HE CIy4yusioch. BHe mipenesoB
BBIOOPKM MOJIE/Ib HeCIa TsKeable MoTepu. KanuTana poc ¢ Havyaia BEIOOPKU 10
asrycrta 1990 r., memyieHHo apeiicoBait 1o Mast 1992 r., 3aMeTHO BBIPOC K UIOHIO
1995 r., a 3aTeM cHUXaJICSI. DTU Pe3yJIbTaThl MMOKA3bIBAIOT IIABHBIM 00pa3oM
CHMKEHME CIIOCOOHOCTH MPOCTBIX MoAeiell Mpo00si MPUHOCUTh CTAOMIBHYIO
MpUOBLIb B T€YEHUE JOJITOTO BPEMEHMU.

Bce BatoTHBIE PHIHKY OBUTM MPUOBUTEHBIMU KaK B IIpeieaXx BBIOOPKU, Tak
U BHE €€, 3a UCKJIIOUCHHEM OpMTaHCKOro (yHTa U KaHAACKOro Jojuiapa. OTo
nokasbiBaeT 3 (HEeKTUBHOCTh MTOAOOHBIX CUCTEM Ha TPEHIOBBIX phiHKaxX. Kak
HM CTPAHHO, PIHKM BAJIIOT C MAKCUMAaJIbHOI TTPUOBLIBIO B TIpeneiax BHIOOPKU
He 00s13aTeTbHO ObLTM CAaMbIMU TTPUOBLTBHBIMU BHE €€ MPEIEIOB. OTO MOKA3bI
BaeT, KaK BaXXHO BECTH TOPTOBJIIO KOP3UHOM BAIIOT, HE OTOMpPAsi UHCTPYMEH
THI IO pe3yJibTaTaM UCTOPUYECKUX TaHHBIX, €CJIM MUCITOIb3yeTCsl CUCTEMa, OC
HOBaHHAas Ha Ipoboe. XOTs 3Ta MOJIeJIb IJIOXO padoTajia Ha peIHKE He(Ternpo
IYKTOB, Ha pPbIHKe KOode U jieca pe3yJibTaThl ObUIM OLLIEJIOMUTEbHBIMU (00JIce
65% wu 6osee 29% COOTBETCTBEHHO U B IIpe/esiax, U BHE BEIOOPKN).

Tecm 9. Ilpoboii éoaamuabHOCMU C UCNOABb30GAHUEM 6X004 NO CMON
npukaszy. DTta MoJesb BXOAWUT B PHIHOK Cpa3dy Xe Iocjie TOYKU Mpobosi mpu
MOMOIIIM CTOI-MPUKa3a, BKJIIOUYEHHOTO B MOJEb BXxoaa. [IpenmyIiecTBo Mo
JIeIA B TOM, YTO BXOJl MPOU3BOAUTCSI HEMEMJIEHHO; HEIOCTATOK e COCTOUT B
TOM, YTO BXOJI MOXET ObITb JOCTUTHYT He 110 CaMOil BBITOAHOM 1IeHE, KaK B CITy
yae JJUMUTHOTO TIpHKa3a, MOCKOJBbKY MPOUCXOAUT UCTOJHEHUE MHOXECTBA
CTOI-MPUKA30B, PacCTaBJEHHBIX Ha OOILIEU3BECTHBIX YPOBHSX MOMAIEPKKU/
conpotusiieHus. Bo n3bexkaHrne MHOXECTBEHHBIX TTPUKA30B B Tpejeiax 6apa
MCMOJIb30BaH CTOI-MPUKAa3 Ha OCHOBE MOC/IeAHEN LIeHbI 3aKPBITHST, KAK U B TEC
Te 6. Mozeb co CTOI-TIPUKA30M Ha MPo0O€e BOJIATWIBHOCTH MPOU3BOIUT I10
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KYTIKY, KOTJa [IEHbl TIOJHUMAIOTCS BbIILIE BEPXHE! TpaHUILIbl BOTATUJIBHOCTH, U
OTKPBIBAET KOPOTKYIO MO3UIIMIO0, KOTJIa OHU OMYCKAlOTCS HUXKE HUXKHEN rpa
HUIIBI BOJATWJIbHOCTH.

OntumanbHble 3HAUYEHUS JIJI1 TpeX MapaMeTpoB MOJEIU UCCIEeN0BaTUCh C
MOMOIIBIO TEHETUUECKOI0 onNTUMM3aTopa, BecTpoeHHoTro B C-Trader toolkit,
npeaiaaraeMblii Scientific Consultant Services, Inc. MuHUMaIbHOE COOTHOIIIE
HME PUCKA/TPUOBUIN OBbLIO JOCTUTHYTO TPU MHOXMUTENE HIUPUHBI CPEIHETO
WCTUHHOTO Arana3oHa 8,3, meproe CKOJb3sIIero cpeaHero 11 unepuone cpen
HEero UCTUHHOTO IMaria3oHa afrlen 21; ipu 3TUX MapaMeTpax IrofgoBas IPUObLIb
cocrasmia Bcero 11,6%. B nipenenax Beioopku mposeaeHo 1465 cuenkok. Cpen
HSIS JUIMTEIbHOCTD caesiku — 6 qHeit. CucteMa nposesta 40% mprObUTBHBIX CIE
JIOK CO CpeJlHEN NPUOLIILIO B caeike, paBHoi $931. ToJNbKO JIMHHBIE TO3ULAN
ObLTM TPUOBUTLHBIMU BO BCEX KOMOUHAIMSIX MapaMeTPOB.

BHe nipenenoB BHIOOPKY U UIMHHBIE, U KOPOTKUE TIO3ULIUM ObUIA YOBITOYU
HbeiMU. M3 610 caenok Tonbko 29% Obuti MpUOBUTBHBIMU. ['paduK U3MEeHEHUS
Karnuraja v Ipyrue pe3yabTaThl TECTOB MOKAa3bIBAIOT, YTO YXYAIIEHUE BHE TIpe
JIEJIOB BBIOOPKM OBUIO TOPa3no CWIbHEE, YeM Yy IPYTUX MOJIEieil, OCHOBAaHHBIX
Ha Mpo0oe BOJATUIBLHOCTU, UCTHOJb3YIOINX JUMUTHBIC WIN 1aXe PHIHOYHBIE
TIPUKA3HI.

MoxeT 11 M30bITOYHAsT ONTUMM3ALIUS OOBSICHUTH OBICTPOE YXYIIICHUE
pe3yJIbTaTOB BHE IpeaesoB BeIOOpku? Her. OnTtuMmuzalus MOXeET 3aCTaBUTh
M3HAYaJIbHO TUIOXYI0 CHUCTEMY ITOKa3aTh XOpOIIUE pPe3yabTaThl B Mpenenax
BbIOOPKU. [Ipy 3TOM 3(D(HEKTUBHOCTH CUCTEMBI BHE BHIOOPKU HE U3MEHUTCSI.
OnTuMu3anmsl 4acTo MEHsIET TaKUM o0pa3oM MOJEIN, KOTOPbIM HE XBaTaeT
peabHOI TOCTOBEPHOCTHU U KOTOPbIE BO MHOTOM cJTydaiiHbl. UeM MoliiHee pe
ajibHasl MOJIE/ b, TEM JIy4llle OHa OyaeT padoTaTh rnmocje ontumMusanuu. Kak u B
MpeAbIAYIIUX TTpuMepax, 3 GheKThl MOATOHKU MO UCTOPUYECKUE JaHHbIE —
HE eIMHCTBEHHAsl MPUYMHA MpoBaia; 3¢GEeKTUBHOCTh CHU3WIIACH 3a/I0JITO 10
OKOHYAaHUS Tepuosa BEIOOPKU. YxyauieHue 3(PHEeKTUBHOCTU B JaHHOM CIIy
yae MOXHO TIPUIKCATh KaK U3IUIIHEN ONTUMU3ALIMU, TaK U MPOAOJIKAIOIIIE
Mycst pocTy 3(pHeKTUBHOCTH pHIHKA.

Mopgens B mipenenax BoIOOPKM Oblla BBITOAHA MPU padoTe ¢ OpUTAHCKUM
(yHTOM, HEMELIKOI MapKo¥, IIBeiIIapCKUM (DpaHKOM U UEHOI; BHE BBIOOPKU
BCE PBIHKU, KpoMe OpUTaHCKOro (hyHTa, JAIU TMOJOXUTEIbHbIE Pe3yIbTaThl.
Ecnu Ob1 Betach TOProBisi BCEMU BalloTaMU, KpOMeE €BPOAOJIIAPOB U KaHAJC
KOro JIojulapa, TO B 00eux BhIOOpKax Oblaa Obl MOJIydeHa COJMIHAsT TPUOLLIb;
eBpoJIoJUIap MoHec OoJblIe YOBITKA BBUIY MPOCKAJIb3bIBAHUSI U BXOAa MO
HEONTUMAJILHOM 1IeHe CTOI-TMpuKa3a. Jleso B ToM, 4To AoJijiapoBasi BOJIATUIb
HOCTb pbIHKA €BpOjoJiIapa HU3Ka, MO3TOMY TpeOyeTCsl TOproBaTh OOJIBIITUM
KOJIMYECTBOM KOHTPAKTOB, YTO MOBBIIIAET PACXObl HA CAENKY. Ma3yT npuHec
NMPUOBLTL, HO HA OCTAJIbHBIX PhIHKAX HEDTEMPOAYKTOB CUCTEMA MTOTyYrsIa YObIT
KU. YXy[IlIeHUE pe3yJbTaTOB BHE MPEACSIOB BHIOOPKU B HEKOTOPBIX CIIydasix
MO CPaBHEHUIO C BXOAOM IO JUMUTHOMY MpHKa3y MOKa3bIBaeT, YTO C TTIOMO
IIBIO CTOM-TIPMKa3a JOCTATOYHO CI0KHO BOMTU B PHIHOK MO TTPUEMJIEMOM LIeHE.
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BAPMALIMM CUCTEMbI NPOBOSA BOJIATUWIbHOCTU

Vayummntes mu 3pGeKTUBHOCTb, €CIM OTPaHUYUTh MOACIN MPOOO0s TOJIHKO
JJMHHBIMY MO3ULIMSAMU? A €CJIU BECTU TOPIOBJIIO TOJIBKO Ha PHIHKE CKJIOHHBIX
K TpeHJIaM BaaoT? MOXKHO JIM MCOIb30BaTh UHAUKATOP TPEHIOB, YTOOBI U3
OexaTh nuoodpasHoii Topropiau? UYrto Oymer, ecii He BXOAUTH IMTOBTOPHO B
cyllecTByolIMe (M, BO3BMOXHO, YK€ 3aBeplualoiirecs) TpeHasl? IlocnenHuit
BOIIPOC aHAJIM3UPOBAICS B OTIEJIHLHOM TEeCTe, Pe3yJbTaThbl KOTOPOTO MBI HE
MPUBOAUM — OHU OBUIM HACTOJIBKO IUIOXM, UYTO HUKAKOTO JOMOJIHUTEILHOTO
HCCAeA0BaHUSI He MpoBoAuiochk. OcTaabHbIE TPU BOIIPOCca OYAYT paccMOTpe
HBI HUXKE.

TONbKO AJINHHbIE NO3ULUN

B npenpiayiiux Tectax mo4YTH BO BCEX CIydasix IJIMHHbIC TTO3ULIUM paboTaIu
JIydlle, yeM KOpoTkue. YTo eciiu mornpoOoBaTh MPUMEHUTH OAHY U3 PACCMOT
PEHHBIX MOJIEJICH IJIsI TOPTOBJIM TOJbKO JJMHHBIMU MO3ULIUSIMU?

Tecm 10. Ilpob6oii eoaamuavHOCMU C 6X000M NO AUMUMIHOMY NPUKA3Y;
moabvKko OauHHble no3uwuu. Jlydiasi U3 MccieOBaHHBIX MofAeseit (TecT &)
ObU1a MOIM(pULMPOBaHA 1151 PaOOThI TOJBKO C JIMHHBIMUY MO3ULUSIMU. OITU
MM3aIMs TapaMeTPOB MPOBOAMIIACH TeHETUUECKUM ajaroputMom. [Ipu momo
I TeHETUYECKOW ONMTUMU3AIMU MHOXUTEIb IIUPUHBI CPEIHETO UCTUHHOTO
Juana3oHa bw roadoupacs B npenenax 1,5 —4,5 ¢ marom 0,1; nepuon cpeaHe
ro UCTUHHOIO auarna3oHa afrlen iporoHsuics oT 5 a0 50 ¢ marom B 1; mepuon
CKOJIB3SIIICH cpenHelt malen mogoupaincs B nipeaeiaax 1 — 25 ¢ marom 1. T'eHe
TUYecKasi ONTUMU3aLMs MpoBoauach B 00bemMe 100 «rmokoseHuin».

Jlydiiast 3¢ heKTUBHOCTD B Mpeaeiax BBIOOPKU Obla TOCTUTHYTA IMPU MHO
SKUTEJIe IIMPUHBI CPETHEro UCTUHHOTO AMarna3oHa 2,6, Mepruoje CKOJIb3SIIEro
cpenHero 15 u nepuoae cpeaHero MCTUHHOrO auamnaszoHa 18. IIpu 3Tux napa
MeTpax rofoBasi mpuoObLIb cocTaBuaa 53,0% v COOTHOILIEHUE PUCKa/TIPUOBLIN
1,17 (p <0,0002, p < 0,02 nocie koppekuun). B nipeaenax BEIOOpKU ITpoBeae
HO 1263 coesKu JUTUTEIBHOCTBIO B CpeaHeM 7 MHEW ¢ MPUOBLIbIO B CPeaHEM
$4100 ¢ yueToM NIpoCKaIb3bIBAHUS 1 KOMUCCUOHHBIX; 48% clieJIOK ObIIU ITpU
ObLIBHBL. Jlaxe MpM HEONTUMAJbHBIX 3HAYEHUSIX MMapaMeTPOB yAaBaaoCh M0
JIy4aTh MPUOBLIL — XYAIIMe TTapaMeTphl Aaau 15,5% npuoblin!

BHe npeneioB BEIOOPKU, HECMOTPSI Ha BBICOKYIO CTATUCTUUYECKYIO JIOCTO
BEPHOCTh U YCTOMYMBOCTb MOJIE/M (10 pe3yabTaTaM MPOBEPKY Ha TaHHbBIX U3
BBIOOPKU pa3IMYHbIX BAPUAHTOB), MOJIEJb OblIa KpaliHe HeaddekTuBHa. Bee
ro 35% caeniok OblIM MPUOBUTBHBIMU, a YOBITKU cocTtaBuin 14,6% B rog. Dto
HeJIb3s1 00bSICHUTD ITPOCTOM MOTOHKOM, TaK KaK B IIpeeiaX BHIOOPKU BCe KOM
OuvHau MU ObUTM MPUOBLTbHBIMU. HeonTuMalibHbIE TapaMeTpbl IPUBEIU ObI K
YMEHBIIEHHOM, HO BCe paBHO 3(p(peKTuBHOM padoTte. JonoTHUTEIbHBIC TECThI
MoKa3ajau, YTO HU OJWH HAabop MapaMeTpPOB HE MOT ceaTb CUCTEMY BBITOJ
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HOI BHE MpeNesIoB BEIOOPKM! DTO MCKIIOYAET ONTUMHU3ALMIO KaK MPUINHY
Hea(PDEKTUBHON pabOThl — BUIMMO, Ha PBIHKE 3a MOCJIEIHNAE TOIbI IIPOU30IIT
JIM UBMEHEHMSI, BAUSIONIME Ha CTIOCOOHOCTh MOJIENIei, OCHOBAaHHBIX Ha ITpoboe
BOJIATUJILHOCTHU, 1aBaTh IPUOBLIb Jaxe Mpy paboTe TOJIbKO C JTMHHBIMU MO3U
mussMu. I'paduk u3MeHeHus KanuTaia MoKa3blBaeT, YTO OCHOBHAS 4acTh P
ObLIM ObLIa ToydeHa mo uioHs 1988 r. OctajibHbIe MEpPUONIbl KaK ONTUMU3A
1MW, TaK U TIPOBEPKU IMOKA3bIBAIM TOJBKO YXyIAIIEHHUE.

Kak u paHee, B 00enx BBIOOpKaxX XOPOIIO padOTaJM BaJIOTHBIE PHIHKM.
Cpennsist ciefika Ha BaIIOTHOM phIHKe npuHocuia $5591 moxoma B rpemenax
BoIGOpKY 1 $1723 3a ee npenenamu. Kop3nHa HeTeNMpoayKTOB TaKXKe AaBajia
MpHOBIIL B 000MX CIIyJassX, paBHO KaK M Kode.

VBbI, 3Ta cucTeMa HENPUToIHA JJISI MCMOJb30BaHUSI B HACTOSIIEE BpeMs,
XOT$ B MPOIILUIOM Ha HEel MOXHO OBLIO OBl cAe/aTh COCTOSIHUE; BIIPOYEM, IS
HEKOTOPBIX PHIHKOB — BaJIIOT, HE(TENPOAYKTOB U KOohe — B HEHl elle eCTh
HEKOTOpPbI MOTEHLIAA.

TonbKO BanOTHbIA PbIHOK

CuwnTaercsl, 4TO Ha BaJIOTHBIX PHIHKAX HAOMIONAIOTCS CUJIbHBIE TPEHIbI, YTO
JleTaeT UX UAeaJbHBIMU IJII CUCTEM CJICIOBAaHMS 3a TPeHAAMM, OCHOBAHHBIX
Ha TIpo0ogx. D10 yoexkaeHue Bponae Obl MOATBEPKIACTCS BBIIICIIPUBEICHHBI
MU TectaMu, Bkouas tecT 10. B Tecte 11 MBI orpaHnYMBaeM MOJETb BaJIIOT
HBIMU PBIHKAMHU.

Tecm 11. Ilpo6oii eéoaamuabHocmu ¢ 6X000M NO AUMUMHOMY NPUKA3Y;
MoAbKO 8aaromHuble polHKu. Moellb MASHTUYHA TIPOIIUION, 32 TeM UCKITIOUE
HUEM, YTO BMECTO OTPAHMYECHUS JUIMHHBIMU MMO3ULIMSIMU BBEICHO OTpaHUYe
HUE phIHKaMU BamoT. ONTUMU3ALMs He MPOBOAWIACH BBUAY MaJIOTO KOJIMYe
CTBa PHIHKOB M, COOTBETCTBEHHO, JAHHBIX; BMECTO 3TOTO HMCIOJb30BaHBI JIy4
IIMe TmapaMeTphl TecTa 8.

DTO TIEPBHIN TECT, IIIe CUCTeMa, OCHOBaHHAas Ha mpoboe, Jajia SIBHO IIpu
OBUTBHBIE pe3yJbTaThl B 00eMX BBHIOOPKAX C yUYETOM peaJibHBIX pPacXoloB Ha
caenku! B mpenenax BEIOOPKM MPUOBUIBL CUCTEMBI cocTaBuia 36,2% B rof,
BHe — 17,7%, 4T0 TOXe HemIoxo. B mpeaenax BEIOOpKHM MpoBeneHo 268 cae
JIOK, U3 HUX 48% MpUOBLIBLHBIX CO cpeaHeil mpuobuibio $3977. BHe npenenos
BeIOOpKHU TMpoBeaeHo 102 caenku, u3 HuX 43% NpUOBUIBLHBIX, CPEAHSS TIpU
opuTh— $2106.

I'pacdpuk m3aMeHeHN KamuTanaa Ha puc. 5-2 TOATBEPXKAACT BBICOKYIO 3@
dekTuBHOCTb cucTeMbl. [1ouTH Besl TPpUOBLUTB CAe/IaHa B TISITU «pBIBKAX», IJIUB
IIMXCSI HECKOJIBKO MECSILEeB KaxXIblii. DTa MOAEIb ITOTeHIMAIbHO MPUTOIHA
JIJTIST TOPTOBJIA, OCOOEHHO €CIM 3aMEeHUTh CTaHIAPTHBIN BBIXOJ Ha OoJee 3¢
(GEKTUBHBIN.
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dunbtp Tpenpgoe ADX

OpHa 13 mpo0JieM MpU UCTOJIb30BaHUM TPOOOEB COCTOUT B TOM, UTO CYILIECTBY
€T TeHJEHIIMS K KpaifHe «Mru1000pa3Hoil» TOPrOBJIE B T€X CAyvasiX, €CIM CUC
TeMa PerucTpupyeT Npoboii, a peabHOro TpeHAa 3a 3TUM He ciieayeT. OmHo
13 BO3MOXKHBIX PEIIeHU COCTOUT B UCTIOIb30BaHUM MHAWKATOpa TPEHIOB JIs1
GWIbTpALIM CUTHAJIOB O TIpo00siX. MHOIrMe Tpeiaephl UCIIOIL3YIOT MOMYJISp
HbI nHAMKaTop TpeHaoB ADX. TecT 12, Hanpumep, Uccaeayer NpUuObLIbHOCTh
nHaukaropa ADX no Yainaepy.

Tecm 12. Ilpoboii eéoaamuavHOCIMU C 6X000M NO AUMUMHOMY HPUKA3Y U
durvmpom mpendos. Vicmonb3oBaHa Ta Xe Mofesb, YTo U B Tectax 10—11;
BMECTO OIpaHUYEHUS JIMHHBIMY TTO3ULIMSMU WX BaJTIOTHBIMU PHIHKAMU /10
OaBjieH (OWIBTP CUTHAJIOB Ha HajauWuyue TpeHaoB mo Meroay ADX wimu ycpen
HEeHHOro HarnpasJieHHoro nBrkeHust (Wilder, 1978). BoaMoxHO, oTcenBaHue
PBIHKOB, TII€ HET TPEHAA, «TUJI000pPa3HO» TOPTOBIU U 3aTSXKHBIX CIEJIOK HE
CKOJIBKO YIYYILIHUT pe3yabTaThl cucTeMbl. ADX UCII0b30BaH 151 (PUIBTPALIMU
npo0oeB cornacHo ucciaenoBanusM Yaiita (White, 1993). TpeHna cuurtaercs cy

BenuuuHa kanutana

RN

B npenenax esbopHH

aara

930831 Bré npegencsd aabopkK

Pucynok 5-2. I'paduk u3aMeHeHUs1 KanuTaia sl cucTeMbl Ha Tpodoe MM/MM, Bxo1 1o
JIMMUTHOMY MPUKa3y (TOJbKO BAIIOTHBIE PHIHKH).
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IIECTBYIOIINM B TOM citydae, ecia ADX, paccauTaHHBIN 110 TTOCTSTHIM 18 mHIM,
JIOCTUTAET HOBOTO LIECTUAHEBHOTO MaKCMMyMa. BXombl TpOU3BOASTCST TOJBKO
MpYU HAJTUYKMU TPEHA.

// file = x09modl2.c

// Momenk, OCHOBaHHas Ha MPOOOEe BOJATWILHOCTY, C BXONOM IIO JIMMUTHOMY IIpUKa3
// u 18-pgHeBHHM OUIBTP TpeHma ADX

band_width = bw * atr[cb-1];

center_price = xmavg[cb-1];
upper_band = center_price + band_width;
lower_band = center_price - band_width;

limprice = 0.5 * (hi [cb] + lolcb]);
trending = adx[cb] > Highest (adx, 6, cb-1);
if (trending && cls[cb] > upper_band &&
ts.position() <= 0) {
ts. buylimit('l', limprice, ncontracts);

}
else if (trending && cls[cb] < lower_band &&

ts.position() >= 0) {
ts. selllimit('2', limprice, ncontracts);

}

// CYMyJSTOp MCIIONB3YET CTaHOaPTHY CTPaTerMo BHXOIA
tmp = exitatr[cb];
ts.stdexitcls ('X', ptlim*tmp, mmstp*tmp, maxhold);

Kak u B mpeabInyliyx TecTax, MCIOIb30Balach TeHeTUUeCKas ONTUMU3a
s mapameTpoB. Bee 100 koMOMHAIIMI, KpoMe OTHOM, ObITA TPUOBUTLHBIMU B
npeneax BeIoopku; 88 manu mpuobLib 6omee 20%. DTO IeMOHCTPUPYET YCTOM
YHUBOCTh CUCTEMBI K U3MEHEHUIO MapaMeTpoB. Hawmmydime pe3yabTaThl ObUIH
CIIEIYIOIIMMM: MHOXUTEb IIUPUHBI CPETHETO MCTMHHOTO AMaria3oHa — 2,6;
MEPUOJ CKOJIB3SIIIEeH CpemHelt — §; meprod CpeaHero MCTHHHOTO Iara3oHa —
34. Tlpu 3TUX MapaMmeTpax B IIpelenax BbIOOpPKM IpMObLIb cocTaBuia 68,3%,
BEPOSITHOCTh citydaitHocTu pesynbratoB mMeHee 0,0005 (0,035 mocne ontumm
3auun) . CosepieHo 872 caenku, u3 HuX 47% npuObUTbHBIX. CpemHss caeika
rpuHecaa npuoblTb okono $4500. Bue mpenenioB BIOOPKHM CUCTEMa ITOHeCA
$2415 yoprTkoB 1 TONBEKO 36% M3 373 coenok ObUTM MPUOBLIILHBEIMU. [1prObBLTH
coctabmiia — 20,9% — omyH U3 XYIOILIUX Pe3yIbTaToB BHE BbIOOPKU. OUeBMI
Ho, B mponioM ADX 0BT OoJtee mmosie3eH, YeM B HelaBHee BpeMsl.

BonbIMHCTBO pHIHKOB BaTIOT, Ma3yT, Kode, tec n 10-eTHre Ka3Haveic
K¥e Oymaru ObITH TTIpUOBUTBHBIMY W BHE TTpenesioB BeIOopKu. S&P 500, mmeHn
11a ¥ 30JI0TO ObUIM NPUOBLILHBI BHE MPENEIOB BBIOOPKHU, HO YOBITOYHBI B TIpe
JleJiaX BBIOOPKHU. Y CTOMUYMBAsS TPUOBIILHOCTh BATIOT, HE(TEITPOIYKTOB U Kode
COOTBETCTBYET HaOJIOAABIIEICS paHee.
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AHAJIN3 N OBOBLLEHUA

B 1abn. 5-3 nmpuBeneHbI pe3yIbTaThl TECTOB Pa3IMYHBIX MOJE/Iei, OCHOBAaHHBIX
Ha Mpo0osix, — 1o BeIOOpKe U Buay npukasa (P/TTPUb — rogosoe cooTHolie
Hue pucka/mpubsuin, J1OX — moxXomHOCTh B mpolieHTax rogoBbix, $SCAET —
MPUOBLITH WX YOBITOK OT CPEIHEN CHACIKM).

Buabl npo6oes

B BEIOOpKE MaHHBIX, UCITOJIL30BAHHOM 11 onnTuMu3anuu (1985— 1995), Haun
JIy4IIiM obpa3oM paboTaiu CUCTEMBbI Ha Mpoboe BojaTwibHOCTU. [Ipobou
MM/MM nokaszanu cpeqHue pe3yabTaThbl, a MPOOOU 1IeH 3aKPbITUSI paboTanu
XYK€ BCEro; 9T0 OTMEYaJoCh ITPU UCTIOJIb30BAaHMUM BCEX TPEX BUIOB MPUKA30B.
Bue npenenos Beioopku (1995— 1998) monenu Ha mpoboe MM/MM mnponon
KaJii paboTaTh HECKOJIBKO JIy4llle, YeM MTPOoOOoU 1IeH 3aKPbITUSI, HO MOJIEN Ha
npoboe BOJaTUIILHOCTU paboTaiu ropasao xyxe. [To onvcaHHbIM paHee TIpU
YMHaM OOBSICHUTD YXY/IIIeHHEe TToKa3aTesell CUCTEM, OCHOBAaHHBIX Ha BOJIATUIIb
HOCTH, B IMOCJIEIHUE TOMbI TOJIBKO ONTHMU3ALUE HEIb3st — BO3MOXHO, 3TO
MPOM30IILIO M3-3a MOIYJIIPHOCTHA MeTola B HelaBHEM MpolioM. Brpoyewm, B
MOCJeHUE TOBI Jaxe JydIlue U3 MoJiesieii, OCHOBaHHBIX Ha TTpoboe, paboTta
0T TUIOXO.

ITpu pa3duBke 110 MoaesIM Ha rpadrKax U3BMEHEHUs KanuTajia Haboaa
I0TCS TPU SIPKO BhIpaxkeHHbIX niepuona. C asrycta 1985 r. mo utons 1988 1. BCe
MOJIE/IN OBLTU IMTOYTH OOMHAKOBO MPUOBIIBHEL. C utoHs 1988 1. 110 mtonb 1994 r.
MOJIeSTA Ha MPOOOsIX 1IeH 3aKpbITis 1 MM/MM mnpakTudecku He MPUHOCUIU
npudbLTM. Monenb mpo0osi BOJIATUIILHOCTUA PE3KO YIY4IlIMia CBOU MoKas3aTe
Jm B aBrycte 1992 r. — miosie 1994 r. C utonsg 1994 r. mo mexabpp 1998 r. momenn
Ha MM/MM u 1ieHax 3aKpbITUsI pabOTau ¢ HEKOTOPBIM YOBITKOM, MPUYEM
HEKOTOpOE MPEeUMYIIIECTBO ObLIO y Mojesieli mpoboeB MM/MM. Kanuran Mo
Jiesield, OCHOBaHHBIX Ha MTPO0OSIX BOJIATUILHOCTH, 32 3TOT MEPUOJ 3HAYNUTETh
HO CHM3WJICS.

Mpukasbl onsg Bxoaa B PbIHOK

Kak B npenenax BbIOOPKU, TaK U BHE €€ Ha BCEX MOJEJISIX HAWTyJIlIUM 00pa
30M paboTaj JMMUTHBIN TpUKa3. PBIHOUHBIE TPUKA3bl U CTOI-MTPUKA3bl ObLTH
Mano3ddekTuBHBL. [IpenMylliecTBa JMMUTHOTO TIPHUKa3a, HECOMHEHHO, CBS
3aHBI C TEM, YTO OH 00eCIIeUMBaeT BXOXICHNE B PHIHOK IO 00Jiee BHITOJHON
neHe. B rectax 1 u 2 BUIHO KOJIOCCAJILHOE BJIMSIHUE BXOAOB I10 HEOIITUMAJIb
HOM 1IeHe W PacXo/loB Ha CleJIKU (KOMMCCHUS U MpocKaib3biBaHue). Kak HU1
CTpaHHO, JUMUTHBIN MPUKA3 XOPOIIO padoTall ¢ MeTOAUKAMU CJICIOBAHUS 3a
TPEHIOM, K KOTOPBIM OTHOCSTCSI MOAEIH ITpo00si. MoXHO ObLIO OBbI OXKUIATh,
YTO MHOTHE XOPOILLIKME TPEHIAbI OyayT MPOMYIIEHbI MPU OXUIAHUM BXOAA C MO
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Tabauya 5—3. Cpaenumenvhubiii 0630p pe3ynbmamos 6x00oa,
OCHOBAHHBIX HA NPOOOSX

B npeaenax BbIGOpKU BHe npepnesnos BbIGOPKU
PbIHOYHBIM | JIUMUTHBIN Cron PbIHOYHBI | JIUMUTHBIN Cron
BXOA, BXOfL, BXOfL, BXOA, BXOZ, BXOA,
MpoGoii kaHana P/MPUB -0,02 0,54 -0,33 -0,14
o ueHam LOX -1,1 32,6 -13,5 -100
3aKpbITUS $COEN -60 1066 -671 -299
MpoGoit P/NPUB 0,04 0,66 0,22 -0,41 -0,01 -0,44
MM/MM [OX 12 36,3 8,7 -159 2,1 -155
$COEN 82 1558 430 912 -72 -798
Mpo6oii P/NPUB 0,51 0,96 0,28 -1,20 -0,58 -1,74
BONATUBLHOCTU LOX 27,4 48,3 16 -20,5 -16,9 22,7
$COEN 4675 3616 931 -7371 -2094 -5272
Mpo6oit P/MPUNB 1,17 -0,48
BONATUIILHOCTY, nox 53,0 -14,6
TONLKO [JIMHHbIE $SCOEN 4100 -1640
noanuumm
MpoGoit P/MPVB 0,61 0,34
BONATULHOCTY, OOX 36,3 17,7
TONLKO BasioTh $caen 3977 2106
Mpob6oi P/MPUNB 1,09 -0,60
BOJIATU/ILHOCTU LOX 68,3 -20,0
chunsTpoMADX | $COEN 4570 -2415

MOIIbIO TUMUTHOTO TIpuKa3za. OmgHaKo OTKAaT phIHKA (Hake Iocyie JOCTOBEP
HBIX TTIPO00EB) MPOUCXOAUT TOCTATOYHO YaCTO, YTO MO3BOJISIET C ITOMOIIIBIO JIU
MUTHBIX IPUKA30B TOOUTHCS BXOJA IO MPEATIOYTUTEIBHOM 1IeHEe U HE TIPOITYC
KaTh MPUOBLILHBIX TPEHJIOB.

Te xe Tpu nepuona, oOHapyXeHHbIE MPU UCCAEIOBAaHUM BUIOB ITPOOOEB,
00HapyXMBAIOTCA U MPH PACCMOTPEHUU TECTOB, pacIipe/le/IeHHBIX M0 BUIY
MPpUKa30B. 151 TMMUTHBIX IPUKA30B M CTOI-TIPUKA30B OTMEUeHa 3HAYUTEIb
Has TpuOBLIb ¢ aBrycta 1985 r. mo uoHb 1988 r. C ncnonib30BaHUEM CTOI-TIPU
Kaza KaruTall Bo3pacTtai MeuieHHee. JIJIs1 BXOIOB 0 CTOI-TIPUKa3y M PhIHOY
HOMY IIpMKa3y MpUObLIb ObUIa HECTAOMJIBHOM U CHYKatoleics ¢ uoHs 1988 r.
1o utojib 1994 1., B TOo BpeMs1 KaK IMMUTHBI MpUKa3 ObLT yMEPEHHO MPUObLTH
HeIM. C utog 1994 r. o nexa6ps 1998 r. ppIHOYHEIE ITPUKA3hI CTAIM HECKOJIb
KO MeHee 3((hEeKTUBHBIMU, CTOI-TPUKa3bl CWJIBHO CHU3WIU MPUOBLILHOCTD,
3 GEeKTUBHOCTh JUMUTHBIX TPUKA30B ObLIa HEMOCTOSTHHON. B mepBoM nepu
OJi¢ CTOII-IPUKa3bl pabOTAIM Jy4llle CPEIHEro, a B TPETbeM — ropasio Xyxke



128 YACTb I VICCNEAOBAHME Bxonos B PHIHOK

cpenHero; 3(MGeKTUBHOCTh CTOM-MPUKA30B YXYyAIllalach CO BpeMEHEM OBbICT
pee, 4eM 3(pheKTUBHOCTh IPYTUX MPUKa3oB. Bo Bcex mepruomax BpeMeHU JIy4d
11Ie BCero paboTaliid JIUMUTHBIE MMPUKA3bI.

OObenMHUB pacCMOTpeHUe TpadUKOB M3MEHEHUs KamuTaja IMo pasiny
HBIM TUTIaM MoJeJieii U TIPUKa30B, Mbl YBUIUM, UTO OOJIbIIAS YaCTh MPUObLICH
ObLIa MoJydyeHa B TIEpBOM TepHojie, 3aHMMaBIlIeM MeHee TPEeTU BBIOOPKHU AaH
HbIX. K KOHIIY 3TOr0 nepromaa 66110 HakormieHo 6oee 70% Bcero KanmTaia. Bo
BTOPOM IepUOie OTMEUaJICsl HEKOTOPBIl Apelid KanmuTana, a B TpeTbeM — Ma
JieHre, BHavYaje MeaJIeHHoe, a ¢ uiojist 1997 r. Bce Oojiee ObICTpOE.

B3saumopeiicteue

Haubonee crJIbHBIM, BUOVMMO, SIBJISIETCSI B3aUMOJIEIICTBHE MEXAY BpeMEHEM 1
BUIOM IpoboeB. Hanbosee BhipaxkeHO OBLIO B3aMMOAEHCTBHE MPOOOEB BOJIa
THJIHHOCTHU (IO CPaBHEHUIO C APYTMMM TUIIaM IIpO0OOEB) 1 BpeMeHHU (B IIpele
JIaX BBIOOPKH T10 CPaBHEHMIO C JAaHHBIMUY BHE BEIOOpKM). [1poOoM BoIaTHIIEHO
CTM CHavaja paboTajy JIydllle IPYyruX TUITOB MPOOOEB, a 3aTEM CTaIU JaBaTh
Hauxyaumue pe3yiabTaThl. CrcTeMa Ha Ipo0oe BOJIATWIBHOCTY CO CTOII-IIPUKa
30M 3a IOCJIeIHME TOAbI YXYIIIUIACh CUJIBHEE, YeM CUCTEMA C TMMUTHBIM IIpU
Ka30M, BO3MOXHO, BBUIY IIUPOKOTO MCIOJIb30BAHUS CTOII-TIPUKA30B B MOJIE
JISIX, clieayrolux 3a TpeHaoM. Kpome Toro, cucrema mpodboesB MM/MM uHor
Jla TIPeIIoYTUTeIbHEeEe padoTajia Co CTOI-TIPUKA30M B OTJIMYME OT MOJE/IC Ha
BOJIATUJIBHOCTH.

OrpaHunyeHns u punbTpbI

OrpaHuYeHNe TOPTOBJIU TOJIBKO JUIMHHBIMU MO3ULIUSIMU 3HAYUTEILHO VYU IIN
710 3 GEKTUBHOCTH CUCTEM MPOOOS BOJATWIBHOCTU B MpeAeiax BLIOOPKHU. 3a
npeaegaMu BBIOOPKU JaHHOE OrpaHUYeHHE MPUHECIO JIUIIb HeOOJIbIIoe Yy
LIeHue pe3yabTaToB. CucTeMbl Tpo00sT paboTaIOT Jy4llie B IJTUHHBIX TTO3ULIK
sIX, 4eM B KopoTKux. Mcronb3oBanue puinbTpa ADX HECKOIBKO YIYUIIIO
3((PEKTUBHOCTD B IpeieiiaXx BEHIOOPKU 1 ObUIO OeCITOIe3HBIM BHE ee.

OrpaHuyeHue TOPrOBIY PHIHKOM BaJIIOT a0 YXYAllIEHHWEe B TpeaeiaX Bbl
OOpPKH, HO OTPOMHOE TTPEUMYIIIECTBO BHE BEIOOPKU. [IperMyIiecTBO ObIIO Ha
CTOJIBKO OOJIBIIIM, YTO MOJIEJTb 1ajia TPUOBLIb BHE BBIOOPKHU B OTJIMUKE OT BCEX
JPYTUX UCTIBITAHHBIX KOMOWHAaLIU! PBIHOK BaliOT He MoIaJj Mo/ BAUSHUE IJI0
OaJTbHBIX U3BMEHEHU, TPOUCXOSIMX Ha IPYTUX PBIHKAX U pPa3pylIMBIIKX pa
0OTYy MPOCTHIX CUCTEM MpoOoeB. Bo3MOXHO, 3TO CBA3aHO C TeM, YTO PHIHKU
BaJIIOT UMEIOT KOJIOCCAIbHBI 00bEM U MPUBOIATCS B ABUKEHUE MOILHBIMU
¢dyHIaMeHTaJIbHbIMUM TIpolieccamMu. YMeHblleHue 3¢ GEKTUBHOCTU CUCTEM B
npezaeaax BBI0OPKU MOKHO OObSICHUTb YMEHbILIEHUEM YK CJia PhIHKOB, UCITOJIb
3yeMbIX B padboTe.
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AHanus no pbiHKaM

J71s1 KaxkIoTO PhIHKA MO BCEM TE€CTaM yCPEIHSIACh 00IIast MpUObLITL U TOAOBOM
noxof. IlomydyeHHbIe 3HAUYeHUS] OBUIM B OOIEM HEYIWBUTEBHBI — TIOJOXHU
TeJIbHbIE 3HAUYCHMUS TTOJIyYeHBI KaK B TIpenesiax, Tak U BHE TPeeIoB BEIOOPKH
JUIST HEMEIIKOW MapKu, MBEeHIIapcKoro (paHKa, UEHBI M KaHACKOTO A0JIIapa,
a Takke 1T ChIpoid HeTU U MasyTa. TOproBiss KOP3MHOM M3 IIECTH BAIIOT,
TpeX He(TEMPOAYKTOB WM TOTO U IPYTOro BMeCTe Oblia Obl MPUOBUTLHOM. XOTS
OoJIbllIe HY OfHA IPYTIIa PHIHKOB HE MPOACMOHCTPUPOBAJa MOCTOSIHHON TTpU
OBLILHOCTU, 3TO OTMEUEHO JIsl HEKOTOPBIX MHAUBUIYAIbHBIX PHIHKOB — KOe,
KUBBIX CBUHEN U Jieca.

Poinku S&P 500, NYFE, 3050Ta, KyKypy3bl M TIIEHULBI JaBaXA TOJOXHU
TEJIbHBIE Pe3yIbTaThl BHE BBIOOPKU TPU YOBITKAX B ee mpenenax. [1puObLTL
HOCTh PBIHKOB WHIIEKCOB MOXET OBITh OOBSICHEHA CWJIBHBIMU TPEHAAMU, BO3
HUKIIIMMM BHE TpeaesioB BIOOpKU. [lojoxuTenbHbIe pe3yabTaThl B Mpeaeiax
BBIOOPKU TP YOBITKAX BHE €€ ObLIM OTMEUYEHbl HA MHOTUX PhIHKAX, B TOM YKC
JIe Ha ppIHKaX Ka3Ha4YeHCKUX O0JIUraliii 1 0AaHKHOT, MaJUTaAusl, OTKOPMJIEHHO
IO CKOTa, CBMHOM TPYIMHKH, COU, COEBOI MyKH, COEBOT0 MacJja, OBca, areIbCu
HOBOT'O COKa M XxJionkKa. PpIHKM KazHauelCKUX BeKceyei, cepedpa, IMIaTUHBI,
>KMBOTO CKOTa, KaKao U caxapa ObLTM yOBITOYHBI M Ha BBIOOpKE, U BHe ee. Ha
nuuue koppesuuu B 0,15 Mexay o0I1IMM 10X0I0M B peesiax BbIOOPKU U BHE
€e MpeIesIoB CBUIETEICTBYET O TOM, UTO PHIHKM, JaBaBIlIMe MPUOBLIb BO Bpe
M ONTUMU3ALNU, CKOPEe BCETro, OYAyT BHITOAHBIMU U BHE MPEEIOB BHIOOPKU.

3AKJTIOMEHUE

Hu onuH MeTon (3a UCKITIOUEHUEM OTPaHWYEHMST MOJIETU BATFOTHBIM PHIHKOM)
He yBenIuuni 3(pHeKTUBHOCTb B JOCTATOUHOM CTETNeHU JIsl IPEOA0IeH s 3aT
paT Ha CIeJKU BHe MpeaeoB BbIOOpKU. KoHeuHo, psij coueTaHuii METOJI0B He
ObL1 ucnbITaH. Hanpumep, orpaHuYeHUe JIMHHBIMU MO3ULIUSIMU HE UCTTBITHI
BaJloch ¢ cucTeMoit mpodos MM/MM, kotopasi Jiydille paboTajia BHE Mpeae
JIOB BBIOOPKM. BO3MOXHO, 3TV BapuallMu TOPTOBBIX CUCTEM ObLIU Obl 3hdek
TUBHBIL. B 000Mx 00pa3liax JaHHbIX BCe MOIEIU MOKA3bIBAIM YXYIIICHUE pe
3yJIBTATOB CO BpeMEHEM, KOTOPOE HeJIb3s1 OTHECTH Ha CYET U30BITOYHOM ONTH
Mu3alu. Mojenau, OCHOBaHHbIE Ha Mpo0oe, B HACcTosIIIee BpeMsl He paboTta
0T, XOT$1 ObLIU 2 (EKTUBHBI paHee. DTO COOTBETCTBYET MPEATNOI0XEHUIO, YTO
MPUOBUTLHBIX TPEHJOB CTAHOBUTCS BCE MEHbIIIE — MO MHEHMIO MHOTMX Tpei
JIEpOB, PHIHKM CTAHOBSITCS «3alllyMJICHHBIMMW» W IIPOTUBOACIICTBYIOT TPEHAAM,
YTO 3aTPYIHSIET pabOTy BBILIECOMUCAHHBIX METOIOB, CICAYIOIIMX 32 TPEHIOM.
He ynuBuTenbHO, 4TO Jydllie BCero paboTaloT HampaBieHHbIe TTPOTUB TPeHIa
BXOJIbI IT0 TUMUTHBIM MTPUKa3aM.

B obiieM, mpocTeie cucTeMbl ITpo0O0s CASAYIOT MpeaHadYepTaHHOMY I1a0
JIOHY M He paboTaloT JOCTaTOYHO XOPOIIO Ha COBPEMEHHBIX BBICOKO3(hdhEK
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TUBHBIX phIHKaX. BripoyeM, nMpu BEpHOM COYETaHWU PA3HOBUIAHOCTUA MOJENH,
OCHOBaHHOW Ha mpoboe, MeTofa BX0/Ia M PhIHKA MOXHO MOJyYUTh KaK MUHU
MyM yMepeHHbIe MpuObLIM. CyllecTBYeT MHOXECTBO BapMaHTOB MoJelieil Ha
OCHOBE TTp000€EB, MHOTO TPEHIOBBIX (pHIbTpoB oMuMo ADX 1 MHOTO 10TO0N
HUTEJIbHBIX CIIOCOOOB TS YIyYIleHUs CIeIYIOIIMX 3a TPEHAAMU MOJIENIei, Ko
TOpBIE 3/IeCh HE paccMarpuBaivch. Haneemcs, 4To HaM BCe Xe yIanoch JaThb
XOPOIIUA 0030p MOMYISIPHBIX METOJWUK, OCHOBAaHHBIX Ha Tpo0b0e, N HAaAEXKHbIA
(GyHIaMEHT UISl BalllMX CaMOCTOSITEIbHBIX MCCIIETOBAHUA.

YTO Mbl Y3HAJIN?

*  [lpu BO3MOXHOCTHU CJIeayeT UCTIOJIb30BaTh JUMUTHBIN TTPUKa3 A
BXOJIa B PhIHOK. PBIHKM IIIYMHBI M OOBIYHO Ja0T BO3MOXKHOCTb BOI
TA TIO TIPEATIOYTHUTENBHOM 1IeHe; 3TO caMOe BaXKHOE YJIy4llIeHUE,
noBblilIawIee 3¢h(GEeKTUBHOCTh CUCTEMBI. YTIpaBJeHHE pacxoia
MM Ha CIEJKU 3a CUET JIMMUTHBIX ITPUKA30B MOXET CHJIBHO U3Me
HUTb 3(pDeKTUBHOCTb MofeNH. [laxke HECTOXHbBIM JUMUTHBII MpU
Ka3 BpOJAE UCIOJIb30BAHHBIX B 3TUX TECTaX CMOXET 3HAYUTEIbHO
VJIYYIINTD pe3yabTaThl. bosee ciioxHast cTpaTervst JUMUTHBIX ITPU
Ka30B MOXET, HECOMHEHHO, J1aTh BeCbMa 3HAYUTEJIbHbIC TIPEUMY
1IeCTBa TOProBOI CUCTEME TaKOro poja.

*  CKOHIIEHTPUPYITECh Ha YPOBHSIX MOAACPXKKN U COITPOTUBIICHUS,
OCHOBHBIX aKCMOMax TeXHUYECKOro aHajin3a, KOTOpHhIe BpsiI v
OydyT «pacToproBaHbl». Moaenu Ha Tpo0oe MaKCUMAJIbHOTO MaK
CUMyMa/MUHMMAaJILHOTO MUHMMYMa B TecTax paboTaiu Jydile
OCTaJIbHBIX, HECMOTpPsI Ha HecTaOMIbHBIC pe3ybTaThl. M30eraiite
MOMY/ISIPHBIX CUCTEM Ha OCHOBE BOJIATWJIBHOCTH, €CJIV TOJIBKO B HUX
HET OCOOBIX YXUIIPEHUI, MO3BOJISIONINX YAEPXKATbCSI Ha ILIaBY,
HECMOTpsI Ha IIMPOKOE HMCIOJb30BaHUE.

*  BriOupaiiTe ppIHKYM C CUJIBHBIMU W YaCTBIMU TPEHAAMU IJISI TOP
TOBJIM C TTIOMOIIBIO CUCTEM CJIEOBAaHUS 3a TpeHmamu. JUIsa aTux
LeJiell TPaIUIIMOHHO XOPOIIH BaTIOTHBIE PhIHKU. 1o mTaHHBIM Ha
IINX TECTOB, TAKXE TMOIXOMIT PIHKM Kode W HeDTEepOITyKTOB.
He nmonaraiitecs ns ornpeneneHus HATAYUS TPEHI0B HA MHIWKA
Topel TUIa ADX.

*  Jlng 3aKpbITUS OTKPBITHIX MO3ULIMNA UCTIONb3YITE MPOJBUHYTHIC
ctpareruu Bbixoaa. Kak Oymer mokaszano B pasn. III, cymectByror
MEeTOJIbl 3HAYUTEJIbHO 0oJiee BBITOAHBIE, YeM Halll CTaHAApPTHBIN
BbIXO/. XOpPOILIMHI BBIXOJA CIIOCOOEH 3HAYUTEIbHO YIYYIIUThH 3
(eKTUBHOCTh TOPTrOBOI CUCTEMBI.



[JIABA 6

Moapeynn, OCHOBaHHbIE
HAa CKOJIb3SLLUMX cpenHumX

Ckonb3siye cpefHue BKIIOUEHbl B MHOTHE TIPOrpaMMHbBIE TTaKeThl 0 TEXHU

YEeCKOMY aHaIu3y U SIBJISIOTCS TEMOW MHOXecTBa mybukanuit. OHU HACTOJb

KO MOIYJISIPHBI, 9TO B 1998 T. 1ITh M3 IBEHANLIATH BBITYCKOB Technical Analysis
of Stocks and Commodities coaepXaau TIOCBSIIEHHBIE UM cTaTbu. B raserax
yacTo MyOoNuKyroTcsl rpaduku S0-THEBHBIX CKOJB3SIIIUX CPEIHUX OUPKEBBIX
TOBapoB U 20-THEBHBIX CKOJB3SIIINX CPETHUX 1IEH Ha (pbIOYEpCHI.

YTO TAKOE CKOJIb3SILLEE CPEOHEE?

YToOBI MOHSTH UACI0 CKOJB3SIIINX CPEAHUX, TSI Hauaja HEOOXOIUMO O0CYIUTh
8pemMeHHble pAdbl, T.€. TIOCIENOBATEIbHOCTU NaHHBIX, PACIIOJOXEHHBIX B XpO

HoJjlornyeckom mopsiake. Hanpumep, TakumMuy TaHHBIMU SIBJISIIOTCST €KEHEB

HBIE LICHBI 3aKPBHITUS KaKUX-JI1M00 akiuii. OHM 00pa3yloT MOCIe0BaTeIbHOCTh
«TOYEK JAaHHBIX», WIK «0apOB», CIEAYIOIIMX IPYT 3a AIPYroM BO BpemeHU. Bo
BPEMEHHOM DSy CEpUM BbIOOPKA M3 HECKOJIBKUX IMOCIEN0BATEIbHBIX TOYEK
JAHHBIX MOXET ObITh Ha3BaHA «BPEeMEHHBIM OKHOM». Ec/iv Touku JaHHBIX (Ha

MpUMep, 1IeHbI 3aKPbITHUSI) B JAHHOM BPEMEHHOM OKHE CJIOXUTh U CyMMY pa3

JeJIUTh Ha KOJIMYECTBO 3TUX TOUYEK JAaHHBIX, TO MOJIYUYUTCS «cpenHee». Ckoab

35u4ee cpedHee TIONy4YaETCs TOTNA, KOTIa 3TOT MPOLECC MOBTOPSIETCSI CHOBA U
CHOBA IIPY CMELIEHUU «BPEMEHHOTO OKHa» BIEpel, TOUKAa 3a TOUKOM 110 PSAAy
naHHbiX. CpenHue, MOJydeHHbIE TaKUM 00pa3oM, o0pa3yioT HOBbI BpeMeH

HOM psili, HOBBIM HAOOp YMOPSIAOYEHHBIX BO BpeMEHU 3HAUYeHU. Dta cepust
Ha3bIBACTCsl «CKOJIb3AIICH cpeHell BpeMEHHOTO psina» (B JaHHOM ciiydyae —
CKOJIB3SIIIIee CpeAHee 1IeH 3aKPBITUST). DTOT BUI CKOJB3SIINX CPETHUX U3BEC

TEH KaK npocmoe ckoabv3sujee cpedHee, TIOCKOJIbKY pacCUMTBIBAeTCS Kak IMpo

cToe apudMeTHIecKoe cpeHee TOUYeK JaHHbBIX, YTO ITPUCBauBaeT Kaxka0i ToY

K€ OIIMH M TOT Xe yAeJbHbIi Bec.

3AYEM HYXHbIl CKOJIb3(LUWUE CPEOHUE

CKonb3s1liue CpeIHNe MCIOJIb3YIOTC IS CHUKEHUsI HexXeaTeJIbHOTO IyMa
BO BPEMEHHBIX psigaxX, YTOObI ITOBEACHME PHIHKA, JieXalllee B OCHOBE IPOLIEC
ca LIeHO0Opa30BaHMs, CTAJIO 0ojice TTOHITHBIM U 3aMeTHBIM. CKOJIb3sIIIIee Cpe
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Hee o0ecITeurBaeT CriTakMBaHWe TaHHBIX. Kak MeTol CriaXXuBaHHS CKOJIB3sT

Iee cpemHee SBISIETCS TPUMUTUBHBIM (uAbmpom HU3KUX yacmom, T.e. TIPO

ITycKaeT HU3KOYACTOTHYI0 aKTHUBHOCTh, OT(HILTPOBBIBAST BBICOKOYACTOTHBIE
mpolecchl. Ha rpadrke BBICOKOYaCTOTHBIE TTPOLIECCHI BRITIISAST KaK OBICTPBIE
BepTUKAJIbHbIE KOJIeOaHMsI, T.e. KaK IIyM, a HM3KOYaCTOTHbIE — Kak OoJjee
MJ1aBHbIE TpeH bl WK BoJHbIL. Dnepc (Ehlers, 1989) paccmaTpuBai B3aMOCBSI3b
CKOJIB3SIIINX CPeIHMX U (UIBTPOB HU3KMX 4YacToT. OH pa3paboTai ypaBHE

HUS M, CPAaBHUBAS Pa3INIHbIE (PHIBTPBI CO CKOIB3SIIIIMMU CPETHUMH 110 UX 110

JIE3HOCTH, TIPUIIE]T K BBIBOAY, YTO CKOJNB3SIIINE CPEIHUE MOTYT OBITh UCIIOJb

30BaHbI IJIsT (GUIBTPALIMH JIIOOBIX JAaHHBIX, a He TOJBKO LIEHOBBIX.

MPOBJIEMA 3ANA3AbIBAHUSA

[ToMrMO CITOCOOHOCTHM CHUXKATh 3allTyMJIEHHOCTh BDEMEHHBIX PSIIOB CKOJIb3ST
1ye cpeaHrue obJagalT MPeuMyIecTBaMU TMTOHSATHOCTH, TTPOCTOTHl U MHOTO
¢yHKmoHaabHOCTU. [Ipu 3TOM, Kak M J1000H MOIIHBIN MeToA (DUIbTpalun
NAHHBIX WIW CIJIAXXUBAHUSI B pealbHOM BPEMEHM, OHU MMEIOT HEIOCTaTOK —
3ana3odvieanue. XOTs CrJaXeHHbIE JaHHbIE «UMIIe» M, CleloBaTelbHO, Oojee
MOAXOJST AJIsI aHaJM3a, BOZHUKAET 3ama3AblBaHUE MEXAY JaHHBIMU B UCXO[
HOIi cepuU U B CIUIAXKEHHOM cepyM JaHHbIX. Takoe 3ama3nblBaHie MOXET Mpel
CTaBJISATh NPO0JIEMY ITPU HEOOXOAMMOCTH OBICTPOI peaKLMU Ha COOBITUSI, KaK
9TO OBIBAET BaXXHO JUIST TPEHAECPOB.

B HekoTopbIX ciaydasix 3amasapiBaHMEe — He TMpobsieMa, HarmpuMep, Koraa
CKOJIB34IIIIee CpeHee OJHOTO BPEMEHHOTO Psifia MCTIOJIb3YETCS ISl IPOTHO3U
pOBaHUS APYTOro, T.e. UCXOAHBIN Pl TOCTATOYHO «OOTOHSIET» MPOTHO3UPYE
MBbIii, YTOOBI KOMIIEHCUPOBATh 3ala3ibiBaHue. Takue Moiean BO3HUKAIOT, Ha
MpUMeED, TIPU IPOTHO3ZUPOBAHUY BIUSIHUSI COJTHEUHBIX ITPOLIECCOB U CE30HHBIX
cobbiTuii. KpoMe Toro, 3ama3abiBaHWE MOXKET ObITb HEOMACHBIM B MOAECJISX,
[Je TMHMS LIEH TiepecekaeT CKOb3sIlee cpeqHee — (pakKTUYeCKH LieHa U J0JIK
Ha OOTOHSITH cpeHee, YTOObI Takasl cucTeMa paboTana. 3ama3asiBaHUe Oosee
Mpo0JeMaTUYHO B MOACJISX, TIe AJIs1 IPUHSITUS PELIeHU UCTIOIb3YIOTCS TOY
KU1 pa3BopoTa rpaduka CKOJb3SILEro CpeAHero Wik ero HakJaoH. B Takux ciy
yasx 3arasablBaHMEe O3HavyaeT OTCPOYEHHBIN OTBET, UTO, CKOpee BCEro, Mpu
BEJET K HEBBITOJHBIM CIEIKAM.

Cy1iecTByeT OorpoMHOE pa3HOOOpa3re afanTUBHBIX CKOJB3SIIIUX CPETHUX
U IPYTUX CJIOXHBIX METOAOB CIJaXMBaHUS, pa3pabOTaHHBIX B LIEJISIX MUHU
MU3aIuu 3ana3abiBaHus. OnHa U3 TaKMX METOIVMK OCHOBBIBACTCS] HA CTAHIAPT
HBIX cITocobax mpeackaszaHus BpeMeHHbIX cepuii. [To Majtoit (Mulloy, 1994)
HUCTIOJIb3YeTCs JIMHEWHAs peKypCHUBHAsl CXeMa ¢ MHOXECTBEHHBIMU CKOJIb3sl
MU cpenHuMmu. Korma ypoBeHb IBUKEHUs Ha PhIHKE AOCTaTOYEH ISl OT
KJII04eHUs (puiIbTpa, 3ama3ablBaHUe MCUYe3aeT; BIpoueM, (OUIbTPLI UMEIOT TEH
JEHIIIO HEMOCTAaTOYHO CIVIaXKMBAaTh TaHHBIE U pa0OTalOT 3aMETHO XYXe, KOT
Ja PHIHOK OTKJIOHSIETCSI OT HacTpoekK 3Tux ¢uibTtpoB. YaHa (Chande, 1992)
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TIPUMEHIIT HETMHEWHBIN TTOOX0 U pa3paboTall CKONB3SIIIee CpeaHee, KOTOpoe
aJanTHpyeTcs K PBIHKY Ha OCHOBE BOJIATMJIBHOCTH. MHOTHa 3amasmgbiBaHue
MOXXHO YMEHBIIWTD WIM YCTPAHUTH MYTEM COYETAaHUST HECKOIBKHUX CKOJB3sI
IIUX CPeTHUX, 00pa3ymIINX MOJI0COoBON GuabTp. [TomoGHBIE MOJOCOBEIE
(UIBTPEI MOTYT MMETh MPAaKTHUYECKU HYJIEBOE 3alla3ObIBaHKe MPU CUTHANE C
MTePUOINIHOCTBIO, TIPUMEPHO PABHOM CepeArHe TOJIOCHI MPOITYCKAaHWS, CIIa
SKEHHBIM CUTHAJ MOXET COBMAIaTh ¢ MCXOMHBIM 3allyMJICHHBIM, €CJTM aKTUB
HOCTB Ipollecca MUKJIMYHA ¥ 9acToTa (MIepUoM) STON IUKINYECKOM aKTHBHOC
TH GJIM3Ka K MAaKCUMAJIBHOM YacToTe, IMPOIyCcKaeMOoi (pUIETPOM.

BUAbI CKOJIb39LLWUX CPEAHUX

Bce ckonbadinye cpemHue, OT MPOCThIX A0 CIOXHBIX, CIJIAXKUBAIOT BpeMEH

HbIE Psibl C MCMOJb30BAaHUEM HEKOTOPOTo YCpeaHstolero mpouecca. Otiu

YUsI COCTOSIT B TOM, KaKOH YICNBHBIN BeC TTPUCBaMBAETCST KaXI0il M3 TOYEK
JMIAHHBIX M HACKOJIbKO XOpOILIO aganTupyeTcs (hopMmysia K UBMEHEHUIO YCIIO

BHii. Pasnmumsa Mexmy BUIaMHU CKOJNB3SIIINX CPEIHUX OOBSICHSIOTCS pa3HBIMU
ITOIXOMaMU K TIpo0IeMe CHIDKEHUS 3aITa3IbIBaHUS M YBETMICHUS T9yBCTBUTEID

Hoctu. Haubosnee nmomynsipHble CKOMb3s1IMe cpenHue (cM. (opMyJIbl HUXe) —
3TO NPOCMOE CKOAb3AUee CpeOHee, IKCNOHEHUUAAbHOE CKOoAb3suee cpedree 1
mpeyeoavHoe cKoab3saulee cpedHee ¢ nepedHum é3eeuusarnuem. MeHee pac

MPOCTpaHEeHO adanmueHoe ckoab3suee cpednee Yanna (1992).

m
a2 o [Tpoct KOJIb
a, = E“S:‘-k /m pOCTOE CKOJI
0 3s11ee cpeaHee
J !. DKCITOHEHIINATb
o s | & HOE CKOJIb3SIIIEe
a,= 2-(: 5.3 I/ Z(:
= o cpenHee
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2m
ﬂf =
= HEC C NMEpECaAHNM
B3BCIINMBAHUEM

m+1-Fk)s,_, |/ §(2m+1—k) CKOJIb3AILCE CpelL
k=0

k=0

B atux (popMysax a 0603HaYaeT CKOJIb3sIIIIEee cpeaHee ISl TOUYKU JaHHBIX T,
S, — TOYKY JaHHBIX HOMEP T B MOCIEI0BATETbHOCTH, 1 — TIEPUO]] CKOJIB3SILETO
cpenHero U ¢ (00bIMHO MpUpaBHEHHOE K 2/(m~+ 1)) — K03 bUIIMEHT, YKa3bl
Batowuii 3¢ PeKTUBHBIN TTepUO SKCITOHEHIIMATbLHOIO CKOJIB3SIIIET0 CPEeAHETO.
YpaBHeHUSsT MOKA3bIBAIOT, YTO CKOJIB3SIIIME CPEIHUE Pa3IMUaloTCs M0 METOMY
OIpeesIeHUs] YAEJIBHOIO Beca TOUYEK JAaHHBIX. DKCIIOHEHIMAIbHBIE CpeaHME
MPUCBANBAaIOT OOJBIINIA yAeHbHBINA Bec 0ojiee HOBBIM JaHHBIM, a BEC CTaphbIX
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YMEHBbIIIACTCSI «dKCITOHEHIMAIbHO». TpeyroibHoe CpelHee TakXKe IMpuaaeT
OOJIBIINIA YIETbHBIN BeC HOBBIM JAHHBIM, HO BEC CTapbIX JAHHBIX CHUKACTCS
JIMHEWHO IT0 HaIlpaBJICHMIO K Oosee ctapbiM; B TradeStation M MHOTUX IpyTHUX
MCTOYHMKAX 3TO OLIMOOYHO HA3BAHO «B3BEIEHHBIM CKOJBL3SIINM CPEIHUM».

AIaNITUBHbBIE CKOJIB3SIIIAE CPeIHUE ObUIA Pa3pabOTaHbI IJIs yCKOPEHUS pe
aKUIUU Ha n3MeHeHUs. Llebio ObLIO MOoTydeHre CKOMB3SIIEro CPeaIHEro, KOTo
poe MorJIo Obl amanTUPOBaThCsl K TEKYIIEMY IMOBEACHUIO PhIHKA, TaK Xe Kak
cucTeMa IyMorionasieHus Dolby amantupyercst K ypoOBHIO 3ByKa B ayauOCUT
HaJjle: CIVIaXMBaHUE YCUJIMBAETCsI, KOTIa Ha PBIHKE MMEET MECTO B OCHOBHOM
IIYMOBasi aKTUBHOCTb U MaJIO BBIPAXKEHHOTO IBUXKEHUS (B TIEPUOAbI 3aTUILbS
WyM (pUIBTPyeTCs CUIIbHEE), U CHMXKAETCS B TIEPUOAbl 3HAYMTEIbHON aKTUB
HOCTH PbIHKA, YBEJIMUMBAs TeM caMbIM peakiuio. CyllecTByeT HECKOJIIBKO BU
JIOB aJaNTUBHBIX CKOIB3AIIMX cpeaHuX. OmHO 13 Hanboee 3(heKTUBHBIX pa3
paborarno Mapkowm /Ixxypukom (www.jurikres.com). Emie omHo, pazpaboTtanHoe
Yanmom, HazBaHo VIDYA (Variable Index Dynamic Moving Average).

PexypcHBHBII aITOPUTM 3KCITOHEHIIUAIBLHOTO CKOJIB3SIIIETO CPETHETO BIT
JISIIAT TaK: TSI KaXKI0M TOYKM TaHHBIX KOG GUITUEHT (C), OnpenesTioniuii 3¢
(EeKTUBHYIO JUIMHY CKOJIB3SIIIIET0 CpeAHETo (M ) , yYMHOXKAETCS Ha 3HAaYeHUE TaH
HOW TOYKM JAHHBIX M K Pe3yJIbTaTy MprubaBisieTcst pa3HocTh 1,0 — ¢, YMHOXEH
Hasl Ha TeKylllee 3HaYeHME CKOJIBb3SIIEero CpeAHero, YTo U AaeT HOBOE 3Haye
Hue. Koaddumuenr ¢ npupasauBaercs k2,0/(m~+1),rae m— mnepuon cKojib
3amieit cpenHeit. Yann B 1992 r. MmonuduiinpoBal JaHHBIN aroput™. B ero mo
JIeN A 3HaYeHUe KO3 GUILIMEHTA ¢ He SIBISIETCS KOHCTAHTOM, a 3aBUCUT OT TEKY
ILIei BOJIAaTWJIBHOCTU PhIHKA — «TPOMKOCTH» PBIHKA, BBIPA>KEHHOI B BUIE CTaH
JIApTHOTO OTKJIOHEHUS IIE€H 3a HEKOTOPOE KOJIMYECTBO MOCJEAHUX TOUYEK TaH
HbIX. [1OCKOJBKY CTaHOAPTHOE OTKJIOHEHUWE CUJIbHO BapbUpYETCS HA Pa3sHBIX
pPBIHKAX M MOKa3aTeJb BOJATWJIBHOCTU JOJKEH ObITh OTHOCUTENBHBIM, YaHI
MIPEIJIOXKWII ISTUTh HAOTI0IaeMoe CTaHAAPTHOE OTKIIOHEHHME JJIST KaKIOM TOY
KU Ha cpelHee 3HaueHHWe CTaHIAPTHOTO OTKJIOHEHUS ISl BCEX TOYEK B UMEIO
memcs obpa3siie naHHbIX. 15 Kaxmoro 6apa koagdumuent 2,0/(m + 1)) pac
CUUTHIBAETCS 3aHOBO, YMHOXAasICh HA OTHOCHUTEIBHYIO BOJATWJILHOCTh, TAKUM
00pa3oM MoJIydaeTcst CKONb3SIIee CpeHee ¢ IePUOAOM, TMHAMUYECKH ITOICTpa
MBAIOIIUMCS TI0J] aKTUBHOCTh PBhIHKA.

MpbI ucnosib30Baay agalTUBHOE CKOJb3SINee CpedHee, OCHOBAaHHOE Ha
VIDYA, He TpeOyioniee (MKCMPOBAHHBIX MOIMPABOK 1T CTAHAAPTHBIX OTKIIO
HEeHUIi1 (B BUIE CTAaHAAPTHOIO OTKJIOHEHMSI, YCPEIHEHHOTO 0 BCeMY 00pasily
nmaHHbIX). [TOCKONBKY MOBeAieHE PHIHKOB MOXKET OYeHb CHJIBHO MEHSITBCS CO
BpeMeHeM, a U3MEHEHHUS BOJIATUJILHOCTH IPHU 3TOM HUKAK He CBSI3aHBI C afal
TallMel CKOJIB3SIIEro CpeaHero, uaes (pUKCUpPOBAaHHOM HOpMaIM3aluu He
BBITJISIIUT 000CHOBAaHHOM. BMecTo ncmonb3oBaHHOro YaHI0M CTaHIAPTHOTO
OTKJIOHEHWUSI, IEJICHHOTO HA TTOCTOSIHHBIN KO3(POULIMEHT, Mbl IPUMEHWIHA OT
HOILIEHHE ABYX IMOKa3aTesieil BOJAaTUIILHOCTY — KPAaTKOCPOYHOTO U JOJTOCPOY
Horo. OTHOCUTENIbHAS BOJIATUIILHOCTD, TpeOyeMas It KOPPEKIIUM ¢ U, CIEH0
BaTeJIbHO, ISl KOPPEKLIUM TIeproaa agallTUBHOTO CKOJIB3SIIEr0 CPEeAHEro, Io
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Jlydajacb METOJOM JIEJIEHUsI KPATKOCPOYHOIO MOKAa3aTessl BOJIATUIBHOCTU Ha
JqoarocpouHslii. [Tokazarenu BoIaTUIbHOCTU MPEACTABISUIA COOOM CKOMb3SIIME
cpenHue KBaapaTOB pa3HOCTEN MeXIy COCEMHUMU TOYKaMu AaHHBIX. Bosee
KOPOTKHI1 MoKa3arejib UCIOJIb30BaJl Mepuo p (MoACTpauBaeMblil mapameTp),
a MepuoJ JVIMHHOTO CKOJIB3SIIIEro cpeaHero paBHsuics 4p. Eciu noarocpouHas
BOJIATUJILHOCTbh PaBHA KPAaTKOCPOYHOM (T.e. MX OTHOIIEHWE PAaBHO €AUHUIIE),
TO aNanTUBHOE CKOJIb3SLIee CpelHee BeleT ce0sl UIEHTUYHO CTaHAAPTHOMY
9KCIOHEHIIMATIBHOMY CKOJIB3SILEMY CPETHEMY C MIEPUOAOM M5 MIPU STOM 3]
(eKTHUBHBIH MepUO 3KCIIOHEHIIMATbHOTO CKOJIB3SIILIET0 CPeTHETO IJIABHO CHU
>KaeTcs MpY YBEJIMUEHUU COOTHOIIEHMSI BOJATUIBLHOCTE M BO3pacTaeT Mpu
€ro YMEHbIIIEHUMU.

BUAObl MOAEJIEA C BXOAOM,
OCHOBAHHbIM HA CKOJ1b3§ILLIEM CPEOHEM

Mooenv ¢ 6x00om, OCHOBAHHbIM HA CKOAb3AWEM CpeOHeM, TEeHEpPUpYeT CUTHA
JIBI BXOJa Ha OCHOBE TPOCTBI» COOTHOIIEHUI MEXIY CKOJNB3SIINM CPETHUM 1
LIEHOW VI MEXIy ABYMS CKONB3AIMUMHU cpeaHUMH. CyIIecTBYIOT MOICTU U
CIIeAyIolre 3a TPEHIOM, W WAyIIWe TPOTUB TpeHaa. Hamnbosee momysipHbIe
MOJIENTN CIIEAYIOT 3a TPEHAOM M OTCTAIOT OT phiHKa. C Ipyroit CTOPOHBI, MOJIe
JIA, WAYIIUEe TIPOTHUB TPEHIA, TIPEICKa3hIBAalOT Pa3BOPOTHI U MO KpaifHeil Mepe
COBITAJAIOT C COOBITUSIMU Ha pBIHKE. DTO HE O3HayaeT, YTO CJICHYIoIIne 3a
PBIHKOM MOJIeTU paboTaloT XyKe MPOTUBOTPEHIOBEIX; HaldeXKHBIE BXOIHI B
TPEeH[I, TyCTh Jaxe W C 3alla3mbIBaHMeM, JIyJIlle 1, B OOIIeM, BBEITOIHEE, YeM
TTOTTBITKY TIPEICKAa3hIBaTh Pa3BOPOTHI, KOTOPHIE TOJIBKO M3peaKa ITPONCXOIST
B OXXMIaeMbIil MOMEHT. [10CKOTBbKY MBI BEIHYKICHBI HCTIOb30BaTh CTAaHAAPT
HbIE BBIXOIBI M ITOCKOJIBKY B pEaJIbHOM TOPTOBJIE JII000I Cephe3HbIi Tpeimep
OyIeT MCIOJIb30BaTh 3alIUTHEIC OCTAHOBKHU M YIIpaBICHNE KaITUTaJIOM, MBI He
OyIeM TeCTHPOBATh MPOCTHIE MOIETN CKOJIB3SIIINX CPEIHUX, TTOCTOSTHHO TPH
CYTCTBYIOIIME Ha pbIHKe. BrpoueM, TTpu MCIIONB30BaHUH OBICTPHIX CKOJIb3sI
X CPEAHUX CUTHAIBI Pa3BOPOTa MO3UIINY BO3HMKAIOT PaHBINE, YeM CTaH
JApTHBINA BBIXOM 3aKPBIBAET CIEIIKMU.

Crenytomye 3a TPEHIOM BXOABI HA OCHOBE CKOJB3SIIIINX CPETHUX MOTYT
TeHEPUPOBATLCS Pa3IMYHBIMU crtocobaMu. OmHa M3 TTPOCTHIX MofeJIeil OCHO
BaHa Ha nepecevyeHUU CKOAb3AUWUX cpednux; Tpelaep TMOKyIaeT, Korma LeHbI
ITOMHUMAIOTCS BBIIIE CKOB3SIIET0 CPEIHET0, W ITPOAaeT, KOTa IeHBI OITycKa
fOTCS HIKE ero. BMecTo oxXumaHus rmepecedeHUsI TUHUY CPETHETO 1 IIEH MOX
HO WUCITOJIB30BaTh OBICTPOE CpelHee W ero IepecedeHre MeIICHHBIM: CUTHAJ
Ha IMOKYTIKY BO3HMKAET, KOTrIa OBICTpOe CpelHee MOTHUMETCS BhIIIe MeIJIcH
HOTO, CUTHAJI Ha TIPoJaxy — Korga omyckaeTcs Hrke. CrilakuBaHHe UCXOM
HBIX PSIIOB JAHHBIX 33 CYET MCITOIb30BAHMS CKOJB3SIINX CPETHUX CHIDKAET
KOJIMYECTBO WIOXKHBIX» TIepeCeYeHUI 1, CIIeIOBATeIbHO, YMEHBIIIACT YacTOTy
YOBITOYHBIX CUTHAJIOB.
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CKoJIB3SIIIIME CPeTHUE MOTYT TaKXKE MCIIOIb30BAThCS IS MOJYYEHUST CUT
HAaJIOB BXO/Ia B MIPOTMBOTPEHIOBBIX CUCTeMaxX. bupxeBble LIEHBI YacTO pearu
PYIOT Ha JIMHUIO CKOJIB3SIIIIETO CPpeIHero MpUMEPHO TaK, Kak Ha YPOBHU TTOM
JIEePXKU U COMPOTUBIICHUSI, HAa YeM M OCHOBBIBaeTCsI Mofesib Bxona. CorjmacHo
ee mpaBWJiaM, TTOKYIIalOT, KOTAa 1IeHbl OMYCKalOTCS MO0 CKOJB3SIIeN cpemnHei
WIM TIepECEKaloT €€ CBEepXy, M MPOAAIOT, KOraa OHM MOIHUMAIOTCS 0 HEe WU
nepecekator cHusy. [Ipenronaraercsi, 4To LeHbl «OTCKAaKMBAlOT» OT YPOBHS
CKOJIB3SIILIETO CPETHEro, MEHsIST HalpaBJIieHWe IBMKEHUS. BXOIbI MPOTUB TpeH
Jla TAaKXXe MOXHO TIPOM3BOAUTH Ha OCHOBE CTAHIAPTHOIO MepecevyeHusi, HO B
obpatHoM HampasieHnM. Korma 1ieHa oImyckKaeTcsl HMXKEe JTUHUU CKONb3SIIei
CpellHei, OTKPBIBAIOT JJIMHHYIO MO3UIIMIO, a KOT/a lieHa TOJAHUMAETCS BhIIIEe
JIMHUAM CKOJIB3SIIIEH CpemHEel, OTKPBIBAIOT KOPOTKYIO MO3UINI0. Takoi «0o0
pAaTHBI» TTOIXOM YACTO OINPABILIBACTCSI B TOPTOBJIE, MIOCKOJBKY, KaK MPaBUIIO,
ObIBaeT BLITOJHO MPOJABaTh MOC/E CUJIBHOIO pOCTa 1IeH U MOKYyIaTh, KOIaa
LIEHbI Ype3MePHO ObICTpO MafaioT. IToCKOIbKY CKOMB3SIIME CPEAHNE OTCTalOT
OT pbIHKA, K MOMEHTY TOJIydeHMSI CUTHAIa PHIHOK MOXET KaK pa3 HaXOIUThCS
B Hauajie 00paTHOro MBUXKEHUSI.

Hcronb3oBaHne CKOJB3SIIINAX CPETHMX TSI TTOTyYEHHMSI CUTHAJIOB, UIYIINX
MPOTUB PBIHKA B MOJIE/IM, OCHOBAHHON Ha YPOBHSX IMOAIEPXKKU 1 COMTPOTUBIIC
HUsI, He SBJIsIeTCsT 4eM-To HOBBIM. AnekcaHaep (Alexander, 1993) obGcykman
HCMOJIb30BaHUE OTKaTa A0 YPOBHS IOIIEPXKKU ITOC/Ie TepecedyeHusl CKOIb3sI
IIET0 CPeAHEro Kak BapuaHT opraHu3aunuu Bxoga. Twimu (Tilley, 1998) omm
CBIBaJl CUCTEMY Ha YPOBHSIX TMOINEPKKU/COMPOTUBJICHUST 1JIsl TOPTOBIU B3a
nMHbIMU poHaamu. Cyunu (Sweeney, 1998) onuchiBai IpUMEHEHUE CKOJIb3S
IIUX CPEIHUX LIEH 3aKPbITHUS AJIS BHIYMCIECHUS BHYTPUIHEBHBIX YPOBHEM IO,
JIep>KKU U COMPOTUBIICHUSI.

XAPAKTEPUCTHUKI BXOHOB,
OCHOBAHHBIX HA CKOJIIB34lIMX CPEOTHUX

Bxonm Ha OCHOBE CKOJIB3SIIIMX CPEIHUX, CIEAYIOIIMX 32 TPEHIOM, B TIPUHIIUIIC
nogo0eH mpobolo; TaKKe BXOAbl MHTYUTUBHO MOHSITHBI U, HECOMHEHHO, 00ec
revyaT BXOJ B JII00OI KPYMHBIN TPEHI, a TaKXKe MPOCThI B UCITOJTHEHUU JaXkKe B
00BbIYHOM TIporpamMme 00paboTKu Tabauil. Ho, KaKk U OOJBIIMHCTBO CIEAYIO
IIMX 3a TPEHIOM METOIOB, TaKHWe BXOAbI OTCTAIOT OT PhIHKA, W BXOX B JIt000E
JIBIKEHUE HAYMHAETCS TMO3IHO. BBICTphle CKOMB3AINNE CPeIHUE MOTYT CHU
3UTh 3aMa3abIBaHNE, HO TIPU 3TOM CIEIAIOT TOPTOBIIIO 00Jiee «ITMI0O00Pa3HOM».
Crpaterust MpOTUBOTPEHAOBBIX BXOJOB Ha OCHOBE CKOJIB3SIIIUX CPEITHUX
OTKPBIBAET MTO3UIIMIO TOTA, KOTJA APYIUe BBIXOAAT U3 PhIHKA. DTO O3HAYaeT
JIy4liiee UCITOJIHEHWE TIPUKA30B, JIYUIINE BXOAHBIC 1IeHbI 1 OOJIbIINE TTOTeHIIN
aJibHBIC MPUOBLTN Oe3 3arma3abIBaHUSI — HO TOJBKO B TOM CJIydae, €CJId BXOI He
MPOM3OIIIE] CTUIITKOM PaHO, IO TOTO KaK PhIHOK ACHCTBUTEILHO pa3BepHYJICS.
IIpu pabote ¢ MPOTUBOTPEHIOBOI MOIEIbIO TPeOyeTCs XOpollasi CTpaTerus
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OIrpaHMYCHMUA pUCKa, HEJIb34 XKIaTh, ITOKa CUCTEMA BbIJACT CUT'HAJI B IIPOTUBO
TTOJIOKHOM HaIlpaBJICHUH. HeKOTOpI)IC MOACIN, MAYIIMUE MPOTHUB TpEHOAA, MO
TYT UMETb CWJIBbHYIO JIOTUYCCKYIO OCHOBY, HallpuME€p, €CJIM OHU UCITIOJB3YIOT
TIOHATHUA TOAACPXKKHN N COITPOTUBJICHU .

MPUKA3bI, UCMNOJIb3YEMbIE AJI OCYLLECTBJIEHUS1 BXOAOB

Bxonpl, oCHOBaHHEIE Ha CKOJb3SIIUX CPEIHUX, MOIYT OBITh OCYIIECTBIICHBI C
IIOMOIIBIO CTOI-TIPMKA30B, JIMMUTHBIX IIPUKA30B WIA PHIHOYHBIX ITPUKA30B.
XOoTsI BO3MOXHEI 00jiee yIauyHble COYETaHUsI, B IIPUHILIUIIEC C JIFOOOI MOMAEIIbIO
MOXET paboTaTh 10001 ThI IprKa3oB. MHOrma mprukas MoXeT OBITh 4acThIO
curHaja Bxoga. IIpocTast cucTtema, OCHOBaHHasl Ha MepeceYeHUU CPEeIHUX,
MOXET MCIIOJIb30BaTh CTOI-IIPHUKA3 Ha OXMAAEMOM 3aBTpalllHEM YPOBHE CKOJIb
3s11ero cpeaHero. Bo uzbexxaHue MCIOJIHEHUSI HECKOJbKUX MPUKA30B IpU
CJIyJailHBIX CKayKax BHYTPUIHEBHON LIEHBI Ha CJEIYIOLIUI JeHb CTaBUTCS
TOJIBKO CTON-TIPMKAa3 Ha MOKYIIKY WX Ha MPOJaxy, a He 00a BMecTe. Eciin 3aK
pbITHE OBUIO BBIIIE CKOJIB3SIIIEH CpemHeil, CcTaBUTCS CTON-IIpMKa3 Ha Ipoaa
KY, a €CJIM HUXKE, TO Ha MOKYIIKY.

[Tpukasbl, UCITOIL3yeMBbIC IUIST BXOAOB, UMEIOT CBOM JOCTOMHCTBA W HEJIO
CTaTKM. PBIHOYHEIN IMPUKAa3 HUKOTJA He IPOIYyCTUT CUTHAjIa, IMMOJAaHHOTO Ha
Bxon. CroIl-TipviKa3 HUKOTAA He MPOMYCTUT BaXKHOTO TpeHAa (eciau cucTeMa
cledyeT 3a TpeHaoM). Bxon Bcerma OymeT Mpou3BeleH, Koraa ABVXKEHHWE LeH
MOATBEPKAAET €ro BBHITOJHOCTb — HO 3a CYET IMPOCKaJIb3bIBaHUS U HEONTH
MaJIBHBIX LIEH BXoAa. JIMMUTHBIA ITprKa3 00eCHeYnT JIYYIIYIO LIEHY M1 CHU3UT
pacxonbl Ha CAEJIKY, HO B OXXMAAHUM OTKaTa LIEH MOXKHO ITPOITYCTUTh BasKHbIE
TpeHIbl. B MpOTMBOTPEHI0BOI MOIE/IM JIMMUTHBIN IIPUKA3 MOXET IIPU ClIydae
YXYAUIUTh BXOAHYIO LIEHY — IOCKOJIBKY ITPUKa3 OTIAETCS 110 (PUKCUPOBAHHOM
LIcHEe, a He IO LieHe, KOTOPYIO JaeT «OTpUlIaTeIbHOE MPOCKalb3biBAHUE», BO3
HUKamllee Py ABMXKEHUN PbIHKA IIPOTUB CIEJIKM B MOMEHT BXOza.

METOOOJIOI'MIA TECTUPOBAHNA

Bo Bcex HMXXecIenyomx TecTax UCIOJIb30BaH CTaHAapTHBIN mopTdenb. Ko
JINYECTBO KOHTPAKTOB MPU MOKYIKE WIK MpoJaxe Mpu BXoJe Ha JTI0OOM PbIH
Ke B J1000¢e BpeMsl moadupaaoch TakK, YTOOBI MPUOJIM3UTEILHO COOTBETCTBO
BaTh JOJIAPOBOI BOJATWJIBHOCTH IBYX KOHTpakToB S&P 500 Ha koHerr 1998 r.
Hcnonb3oBaHbl CTaHAAPTHBIE BHIXOABI. Bce TeCThl MPOBEAEHBI ¢ MCIOJb30Ba
Huem C-Trader toolkit. /17151 Toro 4ToObI ObLJIa BO3MOXHOCTb CPABHUTD PE3YJib
TaThl, UCIIOJIb30BaHbI MOPTGEIN, CTpaTernu BbIX0AA U TaaTdhopMa TeCTUPOBa
HUs, UACHTUYHbBIE UCIIOJIb30BaHHBIM paHee. TecThl pa3aeeHbl Ha CAeaylolne
3a TPEHIOM U UIyIKe MTPOTUB TpeHaa. OHM MPOBOAMIUCH HA OCHOBE CKPUIITA,
cojepxKallero MHCTPYKIWU ISl YCTAHOBKU TapaMeTpoB, MPOBEIEHUST OITH
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MM3aLMU U TeHEPALMU Pe3y/IbTaToOB MJI KaXIOro COYETAaHMSI BUAOB CKOJb3s
LIXX CPEAHUX, MOJEJE U BXOIHBIX IIPUKA30B.

IIpuBeneHHBIA HUXKE KO 0ojiee CIOXEH, YeM KOJ JJisg IPoDOEB; BMECTO
pa3HbIX I10CIEeI0BATENbHOCTEN JUISI KOMOMHALMI CKOJB3SIINX CPEIHUX, IIpa
BWI BXOJa U IPUKA30B MCITO/JIb30BaH OAMH LIMKJ, B KOTOPOM ITapaMeTphl yII
PaBJISIIOT BBIOOPOM 3JIEMEHTOB CUCTEMbBI. DTOT METOJ HEOOXOIMM IIPU I'€HETU
YEeCKOM Pa3BUTUU cUCTEM. XOTS 3[€Ch, COOCTBEHHO, HET FeHETUYECKHUX ajro
PUTMOB, MOTOOHBIE METOABI OYIYT MCIOJb30BaHbI B CAEIYIOIIMX IIaBaX. DTOT
KO, COIEPXKMUT IapaMeTphl I yIpaBJIeHUs dJeMEHTaMU MOJIENN, YIPOLIas
00pabOTKy BCEX BO3MOXHBIX KOMOMHALMI B CUCTEMATUYECKOM BUIIE.

static wvoid Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *egcls) {

// DaHHEE IUIT TECTVMPOBaHMS BCEX MOZEJIeV CKOJIB3SIVX CPeIHNX .
// File = x10modOl.c
// parms — Hatop [1..MAXPRM] mapaMeTpoB

// dt — Habop [l..nb] mar B dopmaTe I'TMMIN

// opn — Habop [l..nb] LIeH OTKPHTUSI

// hi — Habop [1..nb] MarCUMaIbHHX II€H

// 1lo — Habop [1..nb] MUMHMMAIBHHX II€H

// Cls — Habop [l..nb] LeH 3aKpPHTUS

// vol — mabop [l..nb] 3Havenm obbeMa

// oi — Habop [l..nb] 3HaYeHM OTKPHTOTO MHTEpeca

// dlrv — Habop [l..nb] 3HaYeHM CpemHeTro [OOJJIapOBOM BOJIATUIIBHOCTU
// nb — xommyecTBO OHEN B Habope OAHHEIX

// ts — CCEUIKA Ha KJIACC TOPIOBOTO CUMyJISITOpa

// eqcls — mwabop [l..nb] ypoBHEV KammMTana PV 3aKPBTHX I103ULIUSX

// OOBSIBISIEM JIOKAJBHHE IIEpEMEHHHE

static int rc, cb, ncontracts, maxhold, fastmalen,slowmalen;
static int modeltype, ordertype, avgtype, signal;

static float mmstp, ptlim, stpprice, limprice, tmp;

static float exitatr [MAXBAR+1] ;

static float fastma[MAXBAR+1] , slowma[MAXBAR+1] ;

// KOIMpyeM IlapaMeTpel B JIOKaJIbHEE IIepeMeHHHe st 6ojee yHmobHOTO obpaleHys
fastmalen = parms[1]; // Tepuon mias OHCTPOW CKONBL3AmEN CpemHen
slowmalen = parms([2] // Tiepuom Ui MeNJIEHHOM CKONb3SMel CpenHemn

i
i

[
modeltype - parms[5] // TUIl MOmenM BXOOa
avgtype = parms[6]; // TWII CKOJNBL3SAMEero CpemHero
ordertype = parms[7]; // TWUII BXOOHOTO IIpUKaz3a
maxhold = 10; // MakKCUMamnbHBI IePpUON YIEDPXAaHUS ITO3ULIAA
ptlim = 4; // 1eneBas TPMOLIL B eOVHMUIIAX BOJIATUIBHOCTU
mmstp = 1; // 3ampMTHasT OCTAHOBKA B eNOVHMIIEX BOJIATUIIBEHOCTM

// TIPOIlyCKaThb HEBEPHHE KOMOMHAIIMM IIapaMeTpPOB
if (fastmalen >= slowmalen) {
set_vector(egcls, 1, nb, 0.0);
return;

}

// D{enaeM BHYMCIIEHMS [0 BCEMy Psily HAHHHX, MCIOJNb3Ysi BEKTOPV3alpo
AvgTrueRangeS (exitatr, hi, lo, cls, 50, nb); // CpemHWI UCTVHHBIL
// Iouaria3zoH [JIss BHXOIA
switch(avgtype) { // BeOMpaeM THUII CKONL3SMEN CpemHen
case 1l: // HPOCTHE CKONBL3SIME CPEIHME



FNABA 6

}i

MOJE/N, OCHOBAHHBIE HA ckonb3sawmx CPEAHNX

Averages{fastma, cls, fastmalen, nb);
Averages (slowma, cls, slowmalen, nb);
break;

case 2: // OKCIOHEHLMAJNBHHE CKOJIL3sIpe CPeIHue
XAveragesS (fastma, cls, fastmalen, nb);
XAverageS (slowma, cls, slowmalen, nb);
break;

case 3: // TpPEyTONBHHE CKOIL3sIpE CPeOHME C IIepeOHVM B3BEIMBAHMEM
FWTAverageS (fastma, cls, fastmalen, nb};
FWTAveragesS (slowma, cls, slowmalen, nb);
break;

case 4: // VIDYA-amaITWBHHE CKOJB3sIMEe CpeIHue
VIAverageS (fastma, cls, fastmalen, 10, nb) ;
VIAverageS (slowma, cls, slowmalen, 10, nb) ;
break;

default: nrerror("Invalid moving average selected");

// TpoxomyM dYepes3 OHM, HYTOOH CMOLEIMPOBATLH PEAJIBHY TOPTOBIIO
for(cb =1; cb <= nb; cb++) {

//He BXOomyM B CIEJKM OO Hadajla Ieproma BHOOPKM
// ...BK ®e, KaK yCTaHOBKa MaxBarsBack B Trade Station
if (dt[cb] < IS_DATE} { egcls [cb] = 0.0; continue;)

// BHIIONHSIEM BCEe OXMAAIME IIPUKA3E ¥ TONCYUTHBAEM KalUTall MO 3aKPHTHM

// coenkam

rc = ts.update (opn [cb] , hi [cb] , lo [cb] , cls [cb] , cb) ;
if (rc = 0) nrerror("Trade buffer overflow");
eqcls([cb] = ts.currentequity (EQ_CI1OSETOTAL) ;

// TIOOCYUTEBAEM KOIMYECTBO KOHTPAKTOB MOJISI CHEJIKA

// .. MBl XOTMM TOPTOBATb SKBUBAJIEHTOM [OJUIAPOBOM BOJIATWILEHOCTI
// .. 2 HOBHX KOHTPAakTOB S&P-500 or 12/31/98

ncontracts = RoundToInteger (5673.0 / dlrv[cb]);

if (ncontracts < 1) ncontracts = 1;

// wu3beraeM yCTaHOBKM IIPUKA30B Ha MOEHL, KOTJa OCTAaHOBJIEHE TOPTU
if (hil[cb+1] == lo [cb+l]) continue;

// TeHeprpOBaThb BXOMHHE CHUITHAJE, II€HH CTOI- ¥ JIVMWTHBX IIPVKA30B,
// WCIHONB3YSsl MOLENb BXONa OIPEeNesieHHOM CKOJNb3smell CpenHen
#define CrossesAbove(a,b, c¢) {alcl>=b[c] && a [c-1]<blc-1]
#define CrossesBelow(a,b,c) {alc]l<blc] && a [c-1]>=b[c-1]
#define TurnsUp(a,c) {a [c]>=alc-1] && a [c-1l]l<alc-2])
#define TurnsDn(a,c) {alcl<alc-1] && a [c-1]>=alc-2] )
signal=0;
switch (modeltype) {
case 1l: // Kjaccumyeckas cClenylmasli 3a TPEHIOM MOeNb, OCHOBaHHas Ha
// TiepecedeHVy
if (CrossesAbove (fastma, slowma, cb)) signal = 1;
else if (CrossesBelow(fastma, slowma, cb)) signal = -1;
limprice = 0.5 * (hi [cb] + lo [cb]);
stpprice = cls [cb] +0.5 * signal * exitatr[cb] ;
break;
case 2: // crnepyoumas 3a TPEeHIOM MOLENb, OCHOBAHHAaS Ha HaKJIOHE
if (TurnsUp (fastma, cb)) signal = 1;
else 1if (TurnsDn{fastma, cb)) signal = -1;
limprice = 0.5 * (hi[cb] + lo [cb]};
stpprice = cls[cb] +0.5 * signal * exitatr([cb];

break;
case 3: // TIPOTMBOTPEHHOBasI MOHOEIb
if (CrossesAbove (fastma, slowma, cb)) signal = -1;

else if (CrossesBelow(fastma, slowma, cb)) signal = 1;

139
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limprice = 0.5* (hi[cb] + lolcb]);
stpprice = cls[cb] + 0.5 * signal * exitatr[cb];
break;
case 4: // TPOTUMBOTPEHIOBasl MOIOEeNb, OCHOBAHHAS Ha IONIEpPKKe
// VI CONPOTUBIIEHMA
if (slowmal[cb] > slowmal[cb-1]

&& CrossesBelow(fastma, slowma, cb) ) signal = 1;
else if(slowmal[cb] < slowmal[cb-1]
&& CrossesAbove (fastma, slowma, cb)) signal = -1;

limprice = 0.5 * (hi[cb] + lolcbl);
stpprice = cls[cb] +0.5 * signal * exitatr[cb];
break;
default: nrerror("Invalid model selected"};
}
#undef CrossesAbove
#undef CrossesBelow
#undef TurnsUp
#tundef TurnsDn

// BXOmyM B CHEJKY, MCIIONB3YysI OIEpenelieHHBlI THUIT IIprKasa

if (ts.position() <= 0 && signal == 1) {
switch (ordertype) { // BubOupaeM XejaeMbii TUIl [IPHKas3a
case 1: ts.buyopen('l' , ncontracts); break;
case 2: ts.buylimit('2', limprice, ncontracts); break;
case 3: ts.buystop('3' , stpprice, ncontracts); break;

default: nrerror("Invalid buy order selected");

}
}

else if(ts.position)) >= 0 && signal == -1) (
switch (ordertype) ( // BHOMpaeM XeJlaeMbli THUII IIprKaz3a
case 1: ts.sellopen{'4', ncontracts); break;
case 2: ts.selllimit('5', limprice, ncontracts); break;
case 3: ts.sellstop('6', stpprice, ncontracts); break;

default: nrerror("Invalid sell order selected");

)

// CUMyJISATOD MCHONB3YeT CTaHOAPTHYIO CTpaTermio BBXOIA
tmp = exitatr[cb];
ts.stdexitcls('X', ptlim*tmp, mmstp*tmp, maxhold);

} // obpabaTeiBaeM CIlenyioluii OEeHb

B sTOoM KOze comepxaTcsi Tpu cerMeHTa. IlepBblil CETMEHT pacCYMTHIBAET
ckonp3daiue cpenHue. [lapameTp avgtype BRIOMpaeT BUI cpeaHero: 1 — mpo
cToe, 2 — 3KCIIOHEHIIMAJIbHOE, 3 — TPEYroJIbHOE C IIEPEIHMM B3BEIINBAHUEM,
4 — mogudunupoBanHoe VIDYA. [laxe eciiu B Kolie UCTIOJIb30BaHO BCETO OTHO
cpelHee, pacCUYMTBLIBAIOTCS ABAa OAMHAKOBBIX, YTOOBI CliejlaTh BLIOOP BMIA
CKOJIB3SIIIETO CPEIHETO He3aBUCUMBIM OT MOJEIU. TakXKe pacCUYUThIBAETCS
CpedHMI MCTUHHBIM TMaIla30H, 3HayeHe KOTOPOTo TpebdyeTcs IIsl yCTAaHOBKH
3aIUTHBIX OCTAHOBOK M LIeJIEBBIX MPUObLUIE B CTpAaTEerMKM CTAHIAPTHBIX BbI
X0J0B. [IBa HOMOJHUTEIBHBIX MMapaMeTpa — fastmalen v slowmalen — yxa3bl
BalOT MePUO/ OBICTPOI Y MEUIEHHOM CKOJIb3SIIIMX CPEIHMX. 3HAYEHUST CKOJIb
3SIMIUX CPEAHUX COXPAHSIIOTCS B BEKTOpax fastma v stowma.

Crenyrolmii 0JIOK MCITOJIb3YeT BEIOPAHHYIO MOJIENb IJIsl TIOJTYYSHUST CUT
HaJIOB BBIXOJA, LIEH JUIS CTON-TIPUKA30B U LIeH JJI JMMUTHBIX Tpruka3oB. CHa
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yajga OIpPeNeasloTCsl TPOCThle COOTHOolIeHUs 3HadyeHUil (CrossesAbove,
CrossesBelow, Turnsllp v TurnsDown). B 3aBucumoctu oT mode/type oiHa 13
4 BUIIOB MOJeJIeil CKONB3SIINX CPpeIHUX TeHepupyeT curHai. IlepemeHHas
modeltype mprHUMAET ClIeAyIOIIMe 3HaUYeHUs: 1 — Kiaccuuyeckas, caeayrolas
3a TPEHIOM MOJE/b MepeceyeHmsT IBYyX CKOJB3SIIIUX CPEIHUX; 2 — CIeIyIo

mas 3a TPEHJAOM Moje/ib, OCHOBaHHAsI Ha HaKJIOHe; 3 — MPOTUBOTPEHI0BasI
MOJIeJIb, OCHOBaHHAsl Ha TepeceyeHnn U 4 — MPOTUBOTPEHIOBAs MOJIEIb Ha
OCHOBe TOIJIEPXKKU,/CONMPOTUBIeHUS. B Kilaccuueckoii Moaen, OCHOBaHHOM
Ha TEePEeCEYEHUU CKOJIb3SIIUX CPEAHUX, TPEUIEP OTKPBIBAET [UIMHHYIO TO3U

LU0, eC/IM OBICTPOE cpelHee MOIHUMAETCS BbIllle MEJIEHHOTO, U KOPOTKYIO,
ecM OBICTPOE CpelHee OIycKaeTcsl HUXE MEIJICHHOro. DTa MOIEelb TaKxKe
MOXET collepkaTh CPABHEHUE CKOJIB3SIIIET0 CPETHETO U 1IEHBI B Cllyyae, Koraa
nepuoj ObICTPOTo CpeHEro MpUpaBHEH K eauHule. [1pyu ncnoab30BaHUU OC

HOBAaHHOM Ha HAKJIOHE MOJIEJM, CIAEAYIOLIEeH 3a TPEHIOM, TPEUIEp MOKYMaeT,
KOTZa CKOJIb3AIlee CpelHee TMOCie CHMXKEeHHUS CTajJlo pacTv, W MpomaeT B 00

paTHO# cuTyaluu. DTa MoAeNb TpeOyeT TOJbKO MEMJEHHOTO CKOJb3SIIIEro
cpenHero. IIpoTuBoTpeHAOBas MOJCIbL MPEACTaBIsIET cOO0 0OpaTHYIO Bep

CUIO ClIeNylolleil 3a TPEHIOM KJIaCCUYECKON MOJAENM TepecedeHus: Tpenaep
MOKYIIaeT, Korma ObICTpoe cpeaHee (MM COOCTBEHHO 1ieHA) OITyCKaeTCsl HIKE
MCIOJICHHOIO, 1 ImpoaacT, Korjga OHO ITOAHMMETC BbILIEC. Taxkasa MOAEIb — MEY

Ta IJIs1 TPUBEPXKEHIIEB TEOPUU MPOTUBOMOJOXHOTO MHEHMS: OHA paboTaer
CTPOTO MPOTUBOIIOJIOXHO CUCTEME ClIeqoBaHUS 3a TpeHIoM. [locieaHsist Mo

JeJib — TpyOasi cucTeMa Ha OCHOBE TOMIEPKKHU/COMPOTUBIEHUS, T OXKUIa

€TCS1, YTO LEHBI OYIYT «OTCKAKUBaTh» OT IMHUU CKOJIB3SIIIIETO CPEAHEro, Kak
OT YpOBHEIl momaepkKKu,/conpoTunieHus. [IpaBuia MOYTU UAEHTUYHBI PO

TUBOTPEHIOBOI CHCTEME MepeceueHMs 3a TeM UCKIIOYeHUEM, YTO MeJIeHHOe
cpenHee TOJKHO JABUTAThCS B HATIpaBJIeHUU Bxoaa. Eciiu MeaieHHOe CKOJb3st

1Iee CpeHee CTPEMUTCS BBEPX, a LIeHbI (WX ObICTpOE cpeiHee) MaaaloT CBEPXY
J0 €T0 YPOBHS WM HUXKE, TO JA€TCA CUTHAJI Ha ITOKYIIKY,; B IIPOTMBHOM CJiydyae
JaeTcs CUTHAJ Ha Mpoaaxy. J1omoJHUTeIbHOE MPaBUIIO TpeH1a obecrieynBaeT
3alIUTY OT HEMEUIEHHOTO Pa3BOpOTa MO3ULIMU TIOCIE COTTPUKOCHOBEHUS WIN
nepecevyeHust cpeaHux. be3 aToro orpaHUuYeHUs1 OBICTPBIN MTPOOOH ¢ ToCeTy

IOIIMM Pa3BOPOTOM BbI3BaJl Obl Ba BXoga — KeaaeMbIid BXOJ IMIPOTUB TpE€HIA
1 BTOPOI MpU TiepeceueHun cpeHeit Bo BpeMs oTKata 1ieH. KoHTposb TpeHna
ITO3BOJISAET BXOAUTDH TOJIBKO ITPU ABMKCHUUW B OJJHOM HaIlpaBJICHUM: IIEPECEUYEC

HUE N OTCKOK ITPpHM IOBLIIAOIIEMCA TPEHIAC ITPUBOIAT K OTKPBITHIO MI/IHHOﬁ
MMOo3uLKMu, a Ipr NMoOHMXKaromeMcsa TpEHIAC — K OTKPBLITHUIO KOpOTKOﬁ.

B mocnenneit yactTu Koma mapamMmeTp ordertype ompelensieT BUI MpuUKasa:
| — pBIHOYHBIN MPUKa3 NPU OTKPBITUU; 2 — JJUMUTHBIN TIpUKa3; 3 — CTOI
npuka3. ['eHepanus mprkKasa Ha MOKYTKY WK MTPOAaxKy JIMOO OTCYTCTBUE TTPU
Ka3a oImpeaesieTcsl TeM, KaKOW CUTHaJ ObLI CTeHEepUpPOBaH MpeAbIAyLIUM 0JI0
KOM MpOTpaMMbl; 3Ta MHGOPMALIUS COACPKUTCS B MepeMeHHOn signal: 1 —
nokymnka; —1 — mpoaaxa (OTKpbITHE KOPOTKOM mo3uunun); ) — HeT mpukasa.
YpoBeHb 1IeHbl JUMUTHOTO MpuKasa (/imprice) pacCUUTBIBaeTCSI KaKk cCyMma
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MaKCMMyMa U MUHUMYMa TEKYIIEro AHs, nejeHHas Ha aBa. [TockoibKy MHO
rvue u3 Mojeieli He UMEIOT ECTECTBEHHOIO YPOBHS LIEHBI JIs1 yCTAHOBKU BXO/I
HBIX CTOM-MPUKA30B, UCIOJb3YETCSl CTaHAapTHbINM ctorn. Ero ueHa (sipprice)
MoJjiyJyaeTcss TaKuM o0pa3oM: OepeTcs lieHa 3aKpbITUs MPeAbIAYILero AHS U K
Heil npubasieTcs (Mpy CUrHae 1Sl JJIMHHON MO3UIIMK) WIKM OT Hee OTHUMa
ercs (Mpu cUrHaje JUisi KOPOTKOM MO3ULIMKM) CPeAHUI UICTUHHBIM MHTepBaJ 3a
nociegaue 50 mHei, yMHOXeHHbIN Ha 0,50; T.e. pIHOK JOKEH CMECTUTHCS
Kak MUHMMYM Ha MOJIOBUHY CPEIHEro THEBHOTO ABVXKEHUs B HallpaBJIeHUU
>KeJaeMoro BXxoaa, YToObl 3TOT BXOJ MMe MecTo. TakKoii cTon-npuka3 Kak Obl
J00aBJIsIeT METOAUKY ITPOOO0S K CKOJIB3SIIIIUM CPEAHUM — PHIHOK AOJIKEH «ITPO
OUTb» HEKOTOPYIO TpaHMILy, YTOOBI cpadoTas Bxod. [TocKoJIbKY TECTOB MPOBO
JUJIOCh MHOXECTBO, Mbl MIPUBOJMM TOJbKO Haubojee MHTePECHbIE pe3yJibTa
Thl CTATUCTUYECKOTO aHAJIM3a.

TECTbl MOAEJIEW, CNIEAYIOLLNX 3A TPEHAOM

Dra rpynmna BKIIOYAeT MOJAEIN, ITOCTPOCHHBIE TIO TIPUHIIMITY CIeIOBAaHUS 3a
TPEH/IOM, C UCTTOJIb30BAHUEM CKOJIB3SIIUX CPeTHUX. Monenu pa3inJyatoTcs BU
JIOM CKOJIB3SIINX CPETHUX, TTPaBUIAMH TeHepalliy CUTHAJIOB M BUIAMM TIPHKa
30B, 0becreuynBaoImnX BXoa. McroIb30BaCh CSAYIOIIVE BUIBI CKOTB3SIIINX
CPEeIHUX: TIPOCTHIE, SKCIIOHEHIINAIBHBIC, TPEYTONBHEIE C TIEPEIHUM B3BEIIH
BaHueM u MoauduuupoBaHHbie VIDYA. MccienoBaHbl CUCTeMBbI IPOCTOTO I1€
pecedeHusT IIEHBI ¥ CpeIHEl, TTepeceueHs ABYX CKONB3SAIINX CPEAHUX, a TaK
K€ MOJIENIM CO BXOJaMU Ha OCHOBE HakKJIOHa rpacuka cKoab3siiieit cpeaHeii. B
KavyeCcTBE BXOIOB MCITOJB30BAMCH TUMUTHBIC, PHIHOYHBIC W CTOM-TIPUKA3HL.

IMepBbie 12 TeCcTOB TPOBEACHBI HA MOAEISIX, OCHOBAHHBIX Ha TIEpeCeUYCHI.
OnTUMH3aIINS COCTOSIIA B TIPOTOHKE MEPHOAa OBICTPOTO CKOJIB3SIIETO CPe
Hero oT 1 10 5 ¢ marom 1 U nmepuoaa MeIJIEHHOTO CKOJIb3SIIIer0 CPEeAHEro oT 5
1o 50 ¢ marom 5. Pazymeetcs, meproa MeUIEHHOTO CpeIHETo ObLI Bceraa JIMH
Hee mepuoaa KopoTtkoro. [1poBoaniack ONTUMM3ALINS € JIOOOBBIM ITOAXOIOM.
Llembio ObUTIa MAKCUMM3AIMS COOTHOIICHUS pYCKa/TIPUOBLTA WA, YTO TO Xe
caMoe, MUHUMHU3AIHS BEPOSITHOCTH CIYYafHOTO MPOUCXOXICHUS IPUOBLICH.
B tecrax 13 — 24 MCIIBITHIBAIMCH MOJIENIA, OCHOBAaHHBIC Ha HaKJIOHe. B HUX o
TUMH3AINST COCTOSUIa B TIPOTOHKE MepHoa MepBoro (T.e. eANHCTBEHHOTO)
cKomp3siero cpeaHero ot 3 1o 40 ¢ marom 1. Kaku BTectax 1 — 12, Makcumu
3UPOBAIOCH COOTHOIICHNE pUCcKa,/TIPUOBITN. ONTUMM3alINs IIPOBOIMIACH TOTh
KO Ha JaHHBIX B TIpe/IesiaX BEIOOPKMU.

Ta6:. 6-1 1 6-2 MoKa3bIBAIOT MPUOBLTH WA YOBITOK IO KaskKIOMY 13 KOMITO
HEHTOB MOPTdEIIS 1T KaXXIO0To M3 TECTOB B Tpeaesiax BEIOopKu (Tabi. 6-1) u
BHE MpeaesioB BEIOOpKHU (Tadi. 6-2). B cronbue SYM ykazaH pbIHOK, mepBas
CTpoKa — HOMep TecTa. Takoe TipeAcTaBiIeHre JaHHBIX JaeT JOCTaTOYHO IO
pOOHYI0 WHDOPMAIIUIO O TTPUOBUTEHOCTH WM YOBITOYHOCTA PHIHKOB OTHENb
HbIX TOBApOB; OIHO TUpe (—) O3HAYaeT yMEPEeHHbI YObITOK CO CIEIKH, T.€.
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$2000 — 4000. IBa THpe (——) O3HAYAIOT 3HAYUTEIbHBIE YOBITKH, T.€. OOJee
$4000. AnasornyHo, oauH Iuioc ( +) o3HayaeT yMEPEHHYIO NIPUOBLIb, T.€.
$1000 — 2000, a aBa rnoca (+ +) — KpynHylo npuosLb, 6oee $2000. ITycraa
sSYeiiKa 03HaYaeT yOBITOK pasMepoM 10 $1999 mnu mpubsLis ot 0 1o $1000.

B 1abm. 6-3 mist Bcero nmoprdeist IpUBEAEHBI TOKA3aTeNN MPHUOBLIN B TIPO
mmeHTax rogoBeix (OX %) v cpemHero pesynbrara cuenku (SCAEJI), pacripe
IeJICHHBIC TI0 BUIAM CKOJIB3SIINX CPSIHUX, MOAC/ICH, BXOTHBIX ITPUKA30B 1
BBIOOPKE MaHHBIX. JIBa IpaBBbIX CTOJOIIA M YeThIpe HIDKHUE CTPOKHU — yCpen
HEHHBIC 3HaYeHU. B ImocieqHel cTpoke IIpuBeAcHBI JaHHBIC, YCPeTHECHHBIC
IUTST BCEX COYETaHMI Mojesieil n cpemHux. JlJaHHBIE B IPaBOM CTOJIOIE yCpen
HEHBI JJII BCeX BUIOB IPUKA30B.

Tabauya 6—1. Dgpexmuenocms 6 npedesax 6vlOOPKU MO MeCMaM U PbIHKAM

SYM |01 [02 |03 |04 |05 [06 [07 |08 [09 |10 |11 12 |13 |14 [15116 |17 [18 |15 |20 [21 (22 |23 |24

SP £ 5 e = 5
YE |- " RS % = B S i

us |- + = - - = = - = - = = -
TH = f= |= = |= |= |= |= |= |= |= |- |= - = = |- [ - P
TY - - - = L - - - - — - - - -

BP ++ + - - had +*

DM + - = +4 = +

SF |- |- ++ + Ca L L E I L L L ++ + = - =
JY (¢ [+ [++ * [+ |44 [ee [+ A + |+ + +
co * |- * = [+ [+ [* |- ™ = = s [= |« 7
ED = = |= = | s = = - = - - - |=

-
]
0
T
+*
0
v
0

HEEED
[
]
]

HUUE
b4

+*
+
*
*
*
1
EAEIRI

++ + [ +*

+
+
+
+
*
+
+
t"‘
:
*

AEHEHEBEHEEEREHEEEREBESEEEE
]
]
i
T
i
7

++ |+ + 4 + - * = = e




144 YACTb Il VCCNEOOBAHUE BxomoB B PhIHOK

Hu omHa u3 ciemyooinmx 3a TPEHAOM MOjENel Mo MopTdeno B 1IeJIOM He
Obuta NpUOBLILHOM. Bbosee moapobHoOe HccaegoBaHUE TTOKA3bIBACT, YTO JJIS
MojeJieid, OCHOBAaHHBIX Ha IepeceYeHU, UCIIOIb30BaHUE JIMMUTHBIX TIpUKA
30B TIPUBOAWIIO K pE3KOMY YJIYUIIEHUIO B TIpeaesiaXx BIoopku. 1o cpaBHEeHUIO
C BXOJAaMU IIpU OTKPBLITUU WM IO CTOI-IIPUKA3y MCITOIb30BaHUE TUMUTHOIO
MpUKa3a CHUXAJI0 CPEOHMI YOBITOK IOYTU BABOE. BHe IpenesioB BHIOOPKU
yiydiieHre ObUIO He CTOJIb BhIpAaXXeHO, HO Bce XXe 3HauuTeabHO. To ke camoe
oT™evaoch 1 s mokasaresist J1OX %: HauMeHbIe YOBITKY ObUTH ITOJTyYeHBI
IIPY UCITOJIb30BaHMU JUMUTHOTO IpuKa3a. [jis Moaesneil, OCHOBaHHBIX Ha Ha
KJIOHE, JIUMUTHBIMA MpUKa3 paboTal HAWIydIuM oOpa3oM BHE IIPEle/iOB BbI

Tabauua 6—2. Dhgexmusrnocms 6He npedenog blOOPKU NO Mmecmam U PbIHKAM
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6opku. [TpruObUTL ObLIa HECKOJIBKO JIyYIlle TTPU MCTIOIb30BaHUM CTOM-NIPHKa3a
(ITOCKOIbKY 3HAUEHUST TIPUOBLIN B TIPOLIEHTAX TOMOBBIX TIPU OLIEHKE YObITOY
HBIX CUCTEM, €CTECTBEHHO, MCKaXaloTCsl) U XyKe MPHU BXOJE IO 1LIEHE OTKPhI
Tusi. B mpenenax BBIOOPKM JTydille BCEro paboTaj CTON-MpuKa3, HO C MUHUMAJTh
HBIM MTPEUMYIIECTBOM.

B npenenax BRIOOPKM MO MOKA3aTeNIO CPeIHENH TTPUOBIIN CO CAETKA Hau
JIydIIre pe3yabTaThl 1Al CUCTEMbl Ha OCHOBE MPOCTOTO CKOJIB3SIIIErO CPe
HEro, Hauxy/AIIMe — Ha OCHOBE aJJaliTUBHOIO CKOJIb3SIIero cpeaHero. pyrue
JIBa BapuaHTa CKOJB3SIIIUX CPEIHUX JaIU TIPOMEXYTOUHbIEC Pe3YyIbTaThl, IPU
4YeM 3KCMOHEHUHUAJBHOE CpeHee padoTaso Jiyyllle B MOJEJISIX HA OCHOBE 1€

Tabauua 6—3. Dghgpexmusnocms caedyrouux 3a mpeHoom mooeneil 8 3a8UcCUMOCmu
Om 8uUda NpuKazos8, 8UOA CKOAL3AWUX CPeOHUX, muna modeiu u
8bl00pKU  OAHHbBIX

Mogaenb B npepenax BbIGOPKU BHe npepenos BbIGOPKU CpepHee | CpegHee
OtkpbitHe | lumuthbli|  Cton OtkpbiTve |Jlumuthbiii|  CTon B Bre

ncc [0X% -9.4 -7.5 -6.5 230 | 214 | -197 -7.8 -214
Mepecey $CAEN -1785 -926 | -1045 -1628 | -1213 | -1337 -1245.3| -1392.7
acc [0X% -9.2 -7.5 -9.1 204 | 24| -199 -8.6 -20.9
Mepece $COEN -1570 -705| -1534 -1269 | -1755 | -1223 -1269.7 | -1415.7
Tcens [0X% -9.3 -8.2 -9.2 -21.6 -180 | -234 -8.9 -21.0
MNepeceu $CAEN -1666 -890 | -1720 -1984 | -1265 | -2715 -1425.3| -1988.0
ACC [0X% -9.6 -71 -8.3 25| -190| -235 -8.3 -21.7
Mepecey $COEN -1942 -769 | -1731 -1798 | -1071 | -2350 -1480.7 | -1739.7
nce [0X% -10.1 8.7 -9.5 24| -19.2 -23.8 94 218
Haknou $SCAEN | -1667 -906 | -1076 -1083 -615 | -2528 -1216.3| -1408.7
acc AOX% -10.1 -9.6 -8.5 -23.1 -205 | -20.5 94 214
Haknon $COEN -2137 | -1629 | -1289 -1714 | -1096 | -1199 -1685.0 | -1336.3
TCCnB [0X% -10.0 -9.3 -8.0 -234 | -19.2 -3.5 9.1 -154
Haiion $cAen -1842 | -1365 | -1203 -1647 | -1561 -O1 -1470.0| -1099.7
ACC [0X% -10.1 -9.6 -8.7 -234 | -229 -23.0 -9.5 -23.1
HaksnoH $CAEN -2353| -1531 | -1603 -1872 | -1391 | -2002 -1829.0| -1755.0
Mopgenu nepeceuyeHus
Cpepnsis A0X% -9.4 -7.6 -8.3 219 | -202 -21.8 -84 -21.2
Cpepnsis $SCAE. -1738 -823 | -1508 -1670 | -1326 | -1906 -1355 -1634
Mopenn HakioHa
Cpepnsis AOX% -10 -9 -9 -23 -20 -18 -9 -20
Cpepnsis $SCOEN -2000| -1358 | -1293 -1579 | -1166 | -1455 -1550 -1400
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pecedyeHusl, a TPEYroJbHOE ¢ MEepPeJHUM B3BELIMBAHUEM — B MOJEJISIX Ha OC
HOBe HakJioHa. M3 Bcex Mojeneli Ha OCHOBE MepeceuyeHusl Mo IMoKa3aTelo
J0X% Takxe nydie BCEro paboOTaay MPOCThIE CKOMb3SIIUE cpeaHue. B o0
1IEM, MOJIEJIM Ha OCHOBE MepeceyeHrs padboTaiy TaK Ke UM HEMHOTO JIyJllle,
4yeM MOJIEJIM Ha OCHOBE HAaKJIOHA, BO3MOXHO, BBUIY UX Oojiee ObICTPOI peak
LIMY Ha PhIHOYHBIE U3MEHEHUSs. BHe TpenesioB BBIOOPKU MPOCTOE CKOJIb3sIIIee
cpeaHee ObUTO OTHO3HAYHO JYYIIWM JIJISi MOJIeJIeli, OCHOBAaHHBIX Ha Mepeceye
HUU, a TPEYTOJIbHOE C MEPETHUM B3BEIIMBAHUEM — JIYUIIIUM JIJIsSI MOAEJIEN, OC
HOBaHHBIX Ha HakyIoHe. ITo nmokasarenio JJOX% 3KCIIOHEHIIMATIBHOE CKOJIb3S
1iee cpeaHee, BUAMMO, ObUIO JIYYIIWM JUISl MOZIeJield, OCHOBaHHBIX Ha Tepece
YEHUU, a TPEYTOJIbHOE C TIEPETHUM B3BEIIIMBAHNEM — OISIThb-TaKM JIYUIITUM JUIST
MojieJieii, OCHOBaHHBIX HAa HaKJIOHE.

ITpu paccMOTpeHUN OTHENbHBIX TECTOB OOHAPYXXMBAETCSI, YTO BHE TIpee
JIOB BBIOOPKHU HaWIy4IlIMe ToKa3aTe/ M MMejia MOIe/Ib, UCIIbITAHHAs B TecTe 21 :
OCHOBaHHAsl Ha HaKJIOHE, UCMOJIb3YIOIIasl TPEYrOJIbHOE CKOIb3SIIEe CpeaHee
C MepeHUM B3BELIMBAHWEM U BXOJI MO CTOT-TIpuKa3y. Pe3ynbTaThl BHE TIpee
JIOB BBIOOPKU IS MOJIEJIEN Ha TPEYTOIBHOM CKOJIB3SIIIIEM CPEHEM C TIEPETHUM
B3BeIlIMBaHUEM ObLIM, B OOILIEM, JIy4llle MpU BCeX BUAAX MpUKa3oB. Buaumo,
MEXIY pa3IMYHBIMU (akTOpaMM BO BCEX TeCTaxX MPUCYTCTBOBAIU CUJIbHbBIE
B3aMMOCBSI3U, HAMIPUMeEDP JUIST MOJIEJIel ¢ epecedyeHUueM B Ipejieiax BhIOOpKU
BXOJl 110 PHIHOYHOMY MpPUKa3y MPU OTKPHITUU CJIEIYIONIETO JAHS BCErga ObuI
HAUXYIIIMM, BXOJ TIO CTOI-TPUKa3y AaBajl CpelHUE Pe3yJbTaThl U BXOA IO
JIMMUTHOMY MpHKa3y ObUT BCera HAWJIYyYIlIMM BHE 3aBUCUMOCTU OT BUJA UC
MOJIb30BAHHOTO CKOJIB3SIIIIETO CPEIHETO.

BHe npenenioB BEIOOPKYU pe3yabTaThl ObLIUM MEHee 3aKOHOMEpPHHBI. [Ipu uc
MOJIb30BAHUU MTPOCTOTO CKOJIB3SIIIETO CPETHET0 pe3yIbTaThl ObUIH OoJiee BCe
ro 0JIM3KHU K MOJyYeHHBIM B TIpe/ieSiax BbIOOPKU; TPU UCITOJb30BAaHUU IKCITO
HEHIIMAJIbHOTO CPEeIHEro JIMMUTHBIE MPUKa3bl padoTaIu XyXe BCEro, a CTOI
MPUKa3bl JTYYIlIe BCErO; phlHOYHbBIE TPUKa3bl IaBAJIU CPeIHUE pe3yIbTaThl. BHe
MpeaeoB BEIOOPKY MPU UCTIOJIb30BAHUN TPEYTOJBHOTO CKOJIB3SIIIETO CPEeTHE
O C MIEpEeIHMM B3BEIIMBAHUEM CTOM-TIPUKA3bl ObLIU CAMBIMU XYAIIIUMU, a JIU
MUTHBIE MMPUKa3bl — Haubosee apheKTUBHBIMU. TakuM 00pa3oM, CYIIECTBY
€T B3aMMOAEHCTBUE MEXIY CKOIB3SIIIUM CPEIHUM, BXOJIOM U BPEMEHEM.

Mopenu, ocHOBaHHbBIE HAa HAKJIOHE, BCET/Ia MJIOX0 padoTalu MPU PhIHOYHOM
MpUKa3e; JUMUTHBIE U CTOTI-TIPUKAa3bl AaBaIU OJU3KUE PE3YIbTaThl: B IBYX CIIy
qasix ObUT TPEATIOYTUTEIICH TUMUTHBIN MPUKa3 (MPU MPOCTHIX CKOIB3SIIIUX CPET
HUX U aJalTUBHBIX CKOJB3SIIUX CPEIHUX) U B ABYX CIy4yasix — CTOI-IIPUKa3
(TTpU 9KCMTOHEHLIMATBHBIX U TPEYTOJIbHBIX CKOJIB3SIIIUX cpenHux). Kak u paHee,
BHE IIpelesIOB BHIOOPKU OTMedasaoch OoJjbllee pa3HOOOpas3ue pe3ybTaToB.

J71s1 IPOCTBHIX CKOMB3SIIIMX CPEIHUX JIydllle BCero paboTaaud JIUMUTHbBIE
MPUKa3bl, aXyXKe BCETo CTOM-MpUKa3bl. [Ipr MCTIONb30BaHUM SKCTTIOHEHIIUATb
HBIX CpeHUX HabJtofasach OTMEUeHHasi paHee TUIIUYHAs KapTUHA: PhIHOY
HBIU TIpUKa3 padoTaeT XyXke BCeX, TUMMUTHbBIN MprKa3 — JIydllie BCEX, a CTOI
MpUKa3 IaeT cpeHue pe3yabrarhl. Kak yxe Obl10 CKa3aHO, TPEYroabHOE CKOJIb
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3sd11Iee CPeaHee B COUYETAaHUMU CO CTOI-TIPUKa30oM padboTajao oYyeHb HEOOBIYHO.
JIs1 amanTMBHOTO CKOJIB3SIIEr0 CPeIHEro HaWIydIluM ObLI TMMUTHBIN ITpU

Ka3, HauXyIIIUM — CTON-TIPMKa3, a PhIHOYHbBIN MPUKA3 IIPU OTKPBHITUH CIIECLY

IOIIIETO THS paboTal HEMHOTO JIy4Ille CTOM-IIpUKa3a.

B nestom a1t Moaenu ObUTM YOBITOUHBIMY Ha OOJIBITMHCTBE PHIHKOB. ToJIb
KO PBIHOK MEHBI U CBUHOM IPyIMHKHN ObUT MPUOBLIbHBIM KakK B Mpenesax, Tak u
BHE TIPEIE/IOB BEIOOPKU; B IIpeieIax BBIOOPKY HUKAKWE APYTHe PIHKK He ObUT
NpUOBIIBHBIMU. BHe BEIOOpKM HeOOMbIIAs MPUOBUTH ObIJIa TTOJTydYeHa Ha PBIH
Kax Ma3yTa, OeH3WHa, Hajlaaus, XKMBBIX CBUHEN, COEBON MYKHU, TIIEHULIBI 1
Kode. Bricokast mpnOBUTL Ha phIHKE Kode KaK B TIpeesiax, Tak ¥ BHE BEIOOPKH
MOXeT OBITh, CKOpEE BCEro, 00bsICHEHA KPYITHBIM MOBBIIIIEHUEM 1I€H B TO Bpe
Ms1, CBSI3aHHBIM C 3acyxoii. Ha ocHOBe MHAWBUAYaTbHBIX MOJIENIEH OOJIbIIIE BCE
TO BBITOAHBIX COYETAaHWIA ObUIO HAMAEHO TSI PHIHKOB XXMBBIX CBUHEMN, SITTOHC
KOM MeHBI, CBUHOI TPpyInHKHM, Kode u jeca. i pplHKa 0Bca He yaajaoch Hail
TH HY OJHOM TIpUOBUTLHOM MOJICITH.

ITo mokaszaresssM MpUOBLIM, YCPEIHEHHOM TSI BCEX MOMEIEH U CKOJIb3sI
IIUX CPEOHMX, XYK€ BCETO padOTaIM BXOAbI IO PHIHOYHOMY IIpMKa3y Ha OT
KpbITHHY. BXOMBI 110 TMMUTHOMY WX CTOI-TIpUKAa3y padoTaad MPUMEPHO OO
HAKOBO, C HEKOTOPBIM IMPEUMYIIIECTBOM JUMUTHOTO MIpHUKa3a, OCOOEHHO B Ha
yaje BeIOOpKkM. CleayeT OTMETUTDh, UTO IIPA PACCMOTPEHMHU I'paMKOB U3MeE
HEHMSI KanuTajia yOITOUHBIX CUCTEM BOZHUKAET UCKaXXeHHE B olleHKe 3pdek
TUBHOCTHY CHUCTeMBI (B HaIlleM aHaJIM3¢ MbI 00Opalllajii BHUMaHWE Ha ToKa3a
TeJIb CpeNHEN MPUOBbLUIN CACIKM, Ha COOTHOIIIEHUE PUCKA,/TIPUOBLIN, TOTOBOM
WM OOIIEel TOXOTHOCTH MMEHHO MO 3TUM COOOpPaXeHUSIM). DTO MUCKaXKEHUE
3aTparvBaeT KOJIMYECTBO MPOBEACHHBIX CAEIOK: YOBITOUHAsA CUCTEMA, KOTO
pasi TIPOBOJIUT MEHBIIIE CAEIOK, OyAeT BBINVISIACTh MO PsAy MoKa3aTeaen Jyd
1Ie, 4YeM yOBITOYHAsI CUCTeMa, KOTopasi IPOBOAUT MHOTO CHEJIOK, JaXe eClu
«JIydImasi» cucTeMa TepsieT 00JbIle Ha Kaxaoi caeike. CHIbHbIE YOBITKM MPHU
BXOJI¢ C TIOMOIIIbIO PHIHOYHOTO MpHUKa3a MOTYT OBITh HE CBSI3aHBI C TEM, YTO
MprKa3 caM I10 ce0e IJI0X, — CUTyallMsI MOXET IOIPOCTY OTpaXaThb TOT (PakT,
YTO MPHU MCIIOJb30BAaHMM ITOTO MpHKa3a CUCTEMA IIPOBOAUT OOJIbIIE CIEIOK,
YeM MPU MCIT0JIb30BAaHUM JIMMUTHOIO MJIM CTON-TIPMKa3a.

Ha puc. 6-1 uzobpaxkeHbl rpadKy U3MEHEHUS KalUTajla IJIsl BCEX BOCh
MU COUYETaHUI MOJACJICH 1 CKOIB3SIMIMX cpenHux. ['paduku ycpeaHeHBI 110 BU
JIaM TIpuKa3oB. Puc. 6-1 moka3spIiBaeT, Kak CO BpeMeHEeM IMPOUCXOIUT U3MEHE
HHE CHCTeM. BOJIBIIMHCTBO CUCTEM TIOHECIM CaMble TSKeJIbIe YOBITKY B TIEpU
onx ¢ koHna 1988 r. mo Havana 1995 r. Kak Buaute, Bpems aydiieit a¢dekTuB
HocTu — mo 1988 r., B mocinegHue roabl 3G (GEeKTUBHOCTh CUCTEM ObLIa Cpe
Heit. Ha rpaduke 3 oTpaxkeHbI pe3yabTaThl MOIEIM IePECeUeHMsT MPOCTHIX
CKOJIB3SIIIIUX CPEAHNX — SIPKO BBIPAXX€HHOE M3MEHEHME C TEYEHUEM BpeMe
HU JIeJIaeT 3Ty KPUBYIO IIPUMEPOM, Ha KOTOPOM Y€TKO BUAHBI BCE TPU IIEPUO
J1a — TIepBOHAYaIbHbIC TPUOBUIH, CWJIbHBIE YOBITKM M HEOOJIbIIasl TPUObLTDL B
KoHIe. O4eBUIHO, YTO CUCTEMbI, OCHOBAaHHbIE Ha IepeceuyeHUM (KpHUBBIE
1—4), HecaM ropa3no MEHbIIIME YOBITKM, YeM MOJIE, OCHOBaHHBIC Ha HAKJIO
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Pucynok 6-1. I'padrku n3MeHEHUs KalmuTala sl BCeX MOJIEIEH M CKONB3SIIINX CPETHUX.

He (KpuBbI€ 5 — 8§), XOT$I 3TO BbI3BAHO OOJIBIIIMM KOJIMYECTBOM CAEJIOK, a He 60JIb
LM YOBITKOM B KaXKIOM CHIEJIKE.

TECTbl NMPOTUBOTPEHOOBbLIX MOAEJIEN

ITpoTUBOTPEHIOBLIE MOMEIHU, TaK K& KaK U CIIEAYIOIINE 3a TPEHIOM, MOTYT
KCIIOJIB30BaTh PAa3IMYHbIE BUIbI CKOJIB3SAIIMX CPEIHUX, PA3IUYHbIC TTpaBuia
reHepalyy CUTHAJIOB Y pa3JIMYHbIe BUIBI MPUKA30B IJIs1 BXoaa B peiHOK. Mc
MMOJIb30BaHbBI T€ XK€ BUIbI CKOJIB3SIIIMX CPEIHUX, YTO U paHee; TECTUPOBAIUCH
MOJIEIN Ha OCHOBE M OJWHOYHBIX, M JBOMHBIX CKOJIB3SIIUX cpeaHuX. Mcronb
30BAJINCh PHIHOYHBIE, IMMUTHBIE U CTOII-ITPUKA3HI.

Tectbl ¢ 25 Mo 36 paccMaTpMBalOT CTAHAAPTHYIO MOJIE/b IT€pEeCEeUYeHMs
CKOJIB3SIIIIETO CPETHETO C MPOTUBOIOJIOXKHO HaMpaBIeHHBIMU cUTHanamMu. Kak
U paHee, CUTHAJI Ha BXOJ MOCTYIAeT MPU MepecedeHU U LieHaMU JTUHUY CKOJTb
3SIILIET0 CPEAHETO WM TIPU MepeceYeHN M OBICTPOTo U MEIJIEHHOTO CKOJTB3SIINX
cpeaHuX. B TpaguIMOHHBIX CIIEAYIOIIMX 33 TPEHIOM MOJENISX Tpeuaep MoKy
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MmaeT, Korjma LieHa (Wi OBICTpoe cpelHee) IepeceKaeT MeIJICHHOE CpelHee
BBEpX M TIpojaeT, Korjaa repecekaeT BHU3. B 3Toit Xe Monenu Ha obpamHom
nepeceyenuu BCe CeaHO Ha0OOpOT. B TecTax Mcmosb30BaHa ONTUMU3AIIMS C
JIOOOBBIM TIOJXOJIOM, TIEPUOJ OBICTPOrO CPEAHETO ONTUMU3UPOBAJICS B TMpee
nax 1 —7 ¢ maroM 1, nepuoa MeaiaeHHoro B npeaenax 5 —50 ¢ marom 5. Pac
CMaTpUBAJIMCh TOJBKO CITyyau, KOTAA JJIMHHBIE CKOJb3SIIIME CpeaHue 10 pa3
Mepy mpeBbIlany KopoTkue. [TapamMeTrpbl mogoupairch TaKUM 00pa3oM, 4To
Obl MUHUMU3UPOBATH BEPOSATHOCTh TOTO, YTO KaKME-TM00 13 HAOIIOAaBIIIMXCS
MPUOBLIBHBIX TTOKa3aTesell 0Ka3aJIuch TAKOBBIMU CTydaitHO. Mojenb Oblia amn
pobupoBaHa Ha TaHHBIX BHE MPEAEOB BHIOOPKU C MCIOJb30BAHUEM JIYUIIUX
HabOpPOB MapaMeTpoB, OMPEICTIEHHBIX C TIOMOIIbIO TaHHBIX U3 BHIOOPKU.

B Tecrax Monenu momaepxkku,/conpoTtrBieHus (¢ 37 no 48) tpeiiaep MoKy
MaeT, KOoraa leHbl OTCKaKUBAalOT BBEPX OT CKOJIb3SIIIETO CPeTHEeTo, 1 MpOoIaeT,
KOTJa OHM KacalOTCsl CKOJIB3SIIEro CPeIHEro MpU IBUXKEHUU CHU3Y BBepX. B
9TOM Cjlydyae CKOJIB3SIee CpeaHee UrpaeT PoJib YPOBHS MOMIEPXKKU WU CO
MPOTUBJIEHUSI, HA KOTOPOM LIECHOBO# TpeHI MOXeT pa3BepHyThcs. [IpaBuia
[MOYTU TaKMe XK€, KaK IJII TECTOB € 25 1o 36, 3a TEM UCKITIOYEHUEM, YTO HE KaXK
JI0€ TiepeceyeHre CKOJIB3SIIIEro CPEeAHETo MPUBOIUT K BXxoay. Eciu 1ieHbI BbIle
CKOJIB3SIIIIETO CPEHEro U IMepeceKaloT ero, TeHepupyeTcs MOKymnKa, OJHAaKo,
KOT/Ia [IeHbl OTCKaKMBAIOT Ha3a/l M CHOBA 0Ka3bIBAIOTCS HAJl CKOJIB3SIIIMM CPe/l
HUM, BTOPOTO TepeceyeHmnst HeJOCTaTOYHO JJIs MHUIIMAIMK TIpoaaxu. Eciau
LIEHBI MepeceKaloT CKOIb3sIee CpelHee CHU3Y BBEPX, TO OCYILECTBISIETCS
npoaaxa. OgHako nMpu oOpaTHOM MEepeceYeHUU TMOKYIKa HE TeHEPUpYyeTCs.
Takoe moBeieHUE MOJAEIN TOCTUTAETCS MyTeM J00aBlIeHUsI OMHOIO YCIOBUS K
o0OpaTHOI MOJEIN MepecedyeHUsI. ITO YCIOBUE 3aKI/II0YAaeTCs B TOM, UYTO CUT
HaJl PopMUPYETCs TOJIBKO TOTa, KOTa OH COBIAAAeT ¢ HalpaBieHeM HaKJIo
Ha MEIJIEHHOTO CKOJIb3sI1Iero cpeaHero. [ToMcKku HauayqIero peieHus mpo
BOAMJIMCh METOJIOM MPSIMOI1 ONITUMU3ALIUU 110 TaHHBIM BbIOOPKU. [Teproa ko
POTKOTI'0 CKOJIB3SIIIEro cpeaHero u3aMeHsuics ot 1 1o 5 ¢ marom 1. Iepuon aiux
HOTO CKOJIB3SIIIETO cpeaHero uaMeHsuics ot 5 no 50 c¢ marom 5. Ecniu nepuon
CKOJIB3SIIIIET0 CpeaHero paBeH 1, To JaHHOE cpeaHee SKBUBAJECHTHO caMOi
ueHe. CienoBaTe/bHO, TTPY ONTHMU3ALUU TECTUPOBATUCH MOJIE/b, B KOTOPOI
lIeHa CpaBHMBAJACh CO CKOJIB3SIIMM CPEIHUM, U MOJE/b, B KOTOPO OIHO
CKOJIb3sIIIIee CpeiHee CPaBHUBAJIOCH C ApYyruM. McciienoBanuch TOJbKO Te CITy
Yyau, B KOTOPBIX MEPUOJT JUIMHHOTO CKOJIB3SIIETO CPEAHEro ObLT O0Jblile, YeM
Mepuoj KOPOTKOTO cpeHero. Mbl MoaOHUpaiu rmapaMmeTpbl CUCTEMBI C LIETbIO
MMHMMHU3ALUUA BEPOSITHOCTU TOTO, YTO CUCTEMA MPUHOCUT MPUOBLIb CyJaii
HO. 3aTeM MoJe/ib OblIa TPOBEpEHa Ha JaHHBIX BHE BBIOOPKU C UCIOJIb30Ba
HUMEM JIy4lllero Habopa napaMeTpoB, HalJIEHHOTO B TIpeieiax BBIOOPKU.

B 1a6m. 6-4 u 6-5 mis TectoB ¢ 25 10 48 mpeAcTaBieHbl Pe3yJIbTAThI Ak
CTBUSI CUCTEMBl Ha PbIHKAX pa3JUYHbIX (PMHAHCOBBIX MHCTPYMEHTOB, KakK B
npejenax BeIOOpKU (Tabi. 6-4), Tak 1 BHe Hee (Tabi. 6-5). CuMBOJIBI, 0003HA
Yalollue BeJIMYUHY PUObIIN (+ U —), MOTYT ObITh MHTEPIIPETUPOBAHBI Ta
KUM Xe 00pa3oM, Kak U utst Tabi. 6-1 u 6-2.
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Tabauna 6—4. Dpgexmusnocmov cucmem é npedenax évioopku. Pesysvbmamoi
0MOeAbHbIX MECMO8 U DPbIHK0G

SYM | 25| 28] 27| 28] 28| 30| 31| 32| 33| 34] 35| 36( 37| 38] 30| 40| 41| 42| 43) 44) 45| 48| 47| 48
SP + ¥ |- O O O -~ ++
X |- + + - A . - ++
us + |- -+ 0= - - - +4 + |+
TB  |= = = [|= |= |= |= j= |= |= [= [= f= I+ |= - [+
TY == | - = E e Gl - = Sl i el e - -
BP |- =+ = - |+ 4 e
oM [+ [+ * + = + [+ [ (= ++ ++
SF e . |# N T o [+
LY - ¥ (¥ (FF (B [+ +#
cD |- - = - MR R R R * - =
ED |= |= |= = |= [= |= = [+ |= = |= |- |- - =
CL +* B = = e
HO + |+ * = *+ [+ (4 4 *+
HU [+ [++ + |+ - o H . % |=
GC |- [« |- - | o e e [ o e = - -
] e [« | * 4+ % [« [« [= [= + - -
- T e e - o o £ 7 7 P P T
PA + |+ 10 + |- =
FC - - RN - b = ++ ++
L |- |- + |- e 4 [++ [+ 4 |- [+
M - |- — T . + - . -
- [ [ [s |o [ e ++ [+ + ++ |= |-
-] = el n P g -
SM = |= = 1= |= j= [# [ = [+ [= |¢ [|= [= =g e
BC - |- e TS =
] i P [ P G S -
[+) PN i) [ PR el TR ST S ES PR R (PSR P i
W B [N P s P gy sy s
ww [- - |- |- P [ b | . | [+
Iuw = = | = |= = - = - e = - -
IKC A . + |- ++ |+ +4 |44 [++
ec |- |- o - ++ |- * f le et ++ . |+
BE = = |= e o [ J¢ |o = [= [= = |- -+ o [hd [
JO + |+ = |+ +4+ ++ - =
CT + + + + + e (e
LB = _|= - + - ++

B 1ab6i1. 6-6 npeacTaBiaeHbl Pe3yIbTAThL AJI PA3IUYHBIX CKOJIb3SIIIUX CPEN
HUX, MOJIeJieli, MIprKa30B M BEIOOPOK. [locimeqHme 1Be KOJOHKHU CIIpaBa U IOC
JIEMHUE 4YeThIpe psma UMdp BHU3Y SBISIOTCS yecpemHeHHbIMU. Lndper BHU3Y
YCpPeIHEHBI MO BCeM KOMOMHAIUSIM Pa3HBIX TUIOB CKOJB3SIIMX CPEIHUX U
Moneneit. JlaHHBIE B ABYX ITOCICTHUX KOJJOHKAX CIIpaBa yCPEIHEHBI IO TUIIAM
MPUKa30B.

Jlyamumu MopensiMu B mipeaenaax BRIOOPKU ObUIM MOIETb ITOMACPKKM,/CO
MIPOTUBJICHHS Ha OCHOBE IIPOCTOTO CKOJIB3SIIETO CPEAHETO Y MOIEIb IO PXK
KM/CONPOTUBIICHUS Ha OCHOBE TPEYTOJBHOTO CKOJIB3SIIEr0 CPEIHETO ¢ mepe
IHeM B3BemmBaHueM. CucreMa MomIep:KKK/CONMPOTUBICHUS HA OCHOBE IIPO
CTOTO CKOJIB3SIIETO0 CPETHETO CO CTOI-TIPUKA30M B OTJIMYME OT IPYTUX CUCTEM
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Tadamna 6—5. Ipgexmusnocmo cucmem erne vloopku. Pezyavmamot omoenbHbix
mecmog U pbiHK0o6

SYM | 25] 26| 27| 28| 29] 30] 31} 32| 33] 34| 35] 38| 37| 38] 36| 40] 41] 42| 43] 44| 45] 48] 47| 48
SP |- [ [EE I [ R | b ++ [+
YX ++ + L R e e e T N T T . |-

us [- [- |- - +  [++ + |- ++ - -
™ |- |- - == 1= N = P

TY. |= = [|a= [= [ PO N s |ue ++ = |+ |+
Fll_? - = - (+* |+ - CO O - s =
DM |- 4 * + |+ - = [+ [# = ++ [+4+
SF [+ [++ |~ - [+ [+ |- e fe (- [® |[= ++ = .5
JY +4 - e + |+ [+ [4+ [4+ 4+ [++ 4+
co |- |- - e |- - + - [ M N -
ED = [= |= |= |= b= |= |= |= |= |= |= |= §= |= = |++ |=
CL |- |- |—- = = |= [= |- I= [ FE (R s - [++ |-
HO STl S| TR I R EATH] R & = e
HU |- |~ - - F = |= |- |- [|= — [= [+ + |++
GC (- - = |- - + - = |=
£-1] = |= —- = = ++ |= |= +4+ |4+ — 4
PL + |- = bt e = - [« [= . |* = F
PA 4 + - + |- — |+ ++ ++
FC |+ v +* - - |- |+ )
LC | |- - = ++ E - =
H - |- ot 1 i - e Jum e = | |= - -
PB |- |- - b= e e = [ = = e
] - [++ [— - ++ (44 [+ 1 [+ 4 (- e
SM [+ [+ [+ |= |= [= |= |- o o — = |- Ead *
BO (- |- [++ [+ |+ + [+ |+ *+ 1= [« % L= ++
C - = - + |+ |« |[= l= - ¥ - [+ =
Q = |* - | = |- - = |- 4 | |
W = |= [+ [- [= [~ |- |- o |- T et [
KW [~ |— [#+ |- |- - = |- |- - |- ++ 4 |+ |+
MW - e e B e = = = = |- + e (e
KC (- 1= [++[= - |- |- - |- PR P e

0 e = = [= e RN P RSy = b [ P

58 - - 5 e o= e e L R S + = -
JO [+ b (= | [+ (e e+ [a (s = [+ e [+ [+ = |+
CT + [- |- + |+ - | Rl el g
LB - - - - E o o [ - - = e |oa  |an

nokaszaja HeOoJibllue MPUObLUIM B 00eMX BBIOOPKAX: IJIsl JaHHBIX B Ipeaeaax
BBIOOPKU CpeaHIs CleiKa IpUHeca npuobutb $227, 1oXoa B IpOLEHTaX ro10
BBIX paBeH 4,2%; COOTBETCTBYIOIIME ITOKA3aTeJIM i1 JaHHBIX BHE BBIOOPKU
paBHbI $482 1 14,8%. TpeyrojbHOE CKOJb3SIIIEE CpeAHee ¢ IePeIHUM B3BEIIN
BaHUEM M CTOII-TIPUKA30M ObLIO NMPUOBLIBHBIM B BEIOOPKE, HO AaBajio 0OJIb
1Me YObITKM BHE MpeaesioB BbIoopku. O0e Moaean, 0cCOOEHHO B KOMOMHALIUU
CO CTOMN-IIPMKA30M, AaBajd OTHOCUTEILHO MaJjo CHEIOK; CJIeI0BAaTEeIbHO, UX
pe3yJbTaThl CTATUCTUYECKN MeHee CTaOWJIbHBI.

B BBIGOpPKE CTOMN-TIpMKa3 OBbLI JIYYIIUM JIJIsSI IIPOTUBOTPEHIOBOI CUCTEMBI,
OCHOBaAHHO1 Ha ITepeCEUCHUSIX CKOIBb3SIINX CPSIHUX, U 1T MOJEIICH ITOAIepK
KM /COIIPOTHUBIICHUS , B KOTOPBIX CTOIT-TIPMKA3 IIPUBOAMI B CPETHEM K ITIPUOBLIH
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Tabauya 6—6. Igpexmuenocmsv nPomMuOMpPeHO0BbIX MOOeAel 8 3A8UCUMOCMU
om 8uda npuKazos, 8uda CKOAb3AUUX CPeOHUX, MUNa mooeau u
8bl00pKU  OQHHBIX

Mopenb BHe nf 0B BbIGOPKU Cpepnee | CpepHee
OTKpbITUE | JIUMUTHBIN Cron OtkpbITVE | JIUMUTHBIA|  CTon B BHe
ncc-on BO0X% -10.2 -9.6 -9.5 -2.7 -20.7 -20.6 -9.8 -21.3
$CAEN -2220| -1630| -1120 -3221| -1917| -1731 -1657 -2290
acc-on [O0X% -10.1 -10.1 -9.1 -22.8 -22.5 -23.1 -9.8 -22.8
$CAOEN -2350| -1905| -1171 -2471| -2214| -3128 -1809 -2604
TCCnB-0on [0X% -9.7 -90.1 -8.5 -20.9 -16.7 -19.9 -9.1 -19.2
$COEN -2405| -1869| -1246 -1821 -971| -1343 -1840 -1378
Acc-on [0X% -10.3| -10.3 -9.5 -23.0| -228| -20.8 -10.0 2.2
$COEN -1865| -1488| -1033 -2222| -2254| -1604 -1462 -2027
ncc-n/c [0X% -9.6 -10.2 4.2 -20.4 -16.9 14.8 -5.2 -7.5
$COEN -1099 -844 227 -1962| -1512 482 -572 -997
acc-n/c | nox% 0 0 0 0 0 0 0 0
$CAEN 0 0 0 0 0 0 0 0
TCCNB-N/C | AOX% -8.1 -3.2 8.8 -132| -13.8| -223 -0.8 -16.4
$COEN -841 -261 1015 -1444| -1087| -3566 -29| -2032
Acc-n/c [0X% 0 0 0 0 0 0 0 0
$COEN 0 0 0 0 0 0 0 0
Mogenu ON

Cpepnsis [O0X% -10.1 -9.8 -9.2 -24 -20.7 -21.1 -9.7 -21.4
Cpephsis $CAEN -2210 | -1723| -1143 -2434| -1839| -1952 -1691.8| -2074.8

Mogenu M/C
CpepHsis [OX% -8.8 -6.7 6.5 -16.8 -15.4 -3.7 -3.0 -12.0
Cpepnsis $COEN -970 -553 621 -1703| -1300| -1542 -300.5| -1514.8

HOMY pe3yibTaTy. Jpyrve mpukasbl IPUBOIWIMN K IMOTEPSIM B JAHHBIX CUCTE
Max; HaUXYAIIUM e ObUT phIHOYHBIN MTPUKa3 MO OTKPBHITUIO CIEAYIOLIETO TOP
roBoro NIHs1. BHE BEIOOPKY PBIHOYHBINM TTpUKa3 ObUT HAUXYAIIIUM Kak JJIsI TIPO
TUBOTPEHIOBOU MOJIEJIU, TaK U JIJIsI MOJIEIY MOAEPKKU/conpoTuBiieHust. Haun
JIydIlIve pe3ysibTaThl BHE BHIOOPKU ObUIM MOJTYYEHBI IMPU UCIOJIb30BAHUM TN
MUTHOTO npukasa. O0e Moae/lu NMPUBOAUINA K TOPa3ao OOJBIIUM MOTEPSIM
BHE BBIOOPKU, YeM B Tpe/iesiax BEIOOPKU.

ITpoTuBOTPEHAOBBIE MOAETN PabOTAIN XYK€, YEM CIEAYIOUIME 3a TPEH
noM. Tem He MeHee HAIIUTUMCh MPEBOCXOAHbBIE COYETAHUS TTPOTUBOTPEHIOBOU
MOJIeJIM, BUa CKOJIBb3SIIINX CPETHUX U MTpUKa3a AJIsl BXOAa, KOTOpbie paboTain
ropaszio Jy4diie OOJbIIMHCTBA APYTUX MPOTECTUPOBAHHBIX KOMOWHAIIWIA.
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CMBICJTa TO0ABJISITH B CUCTEMY, OCHOBAaHHYIO Ha IPO0O0sX (KaK U CTOI-TIpUKa3,
OH TIPEJICTABJISIET COOOT elle OMUH JIEMEHT CJIEAOBAHUS 32 TPEHAOM), B PO

TUBOTPEHOBOW MOJETN TaKOW DJIEMEHT MOXET JaTh OMpeNe/ieHHbIE TTIPEUMY

mectBa. B cucreme, OCHOBaHHOU Ha MPo0OOsX, Jyyllle padoTaeT JUMUTHBII
MprKa3, 3a UCKIIOYEHUEM CJTyyaeB, KOTa CTOM-TIpUKa3 BHITOACH Onaromapsi
CBOMM XapaKTePUCTUKAM CJICIOBAHUS 32 TPCHIOM.

Pe3ynbraThl IpUBOAST K HEKOTOPBIM 00001IeHUsIM. THOTIA CTOTT-TTIpUKa3
MOXEeT 00eCIIeYnBaTh JOCTATOUHYIO MPUOBIIb IJIsI KOMITEHCAIIMU CBSI3aHHOM C
HUM 3aBBIIIEHHOW CTOMMOCTH TpaH3aKInii. TeM He MeHee B OOJIBIITMHCTBE CITY
YaeB JIMMUTHEIC TPUKAa3bl OOBIYHO OoJiee 3(pheKTUBHEI 61arogapsi CBoeit cIo
COOHOCTU BXOJUTH B PHIHOK MO ONTUMABbHOM LieHe. Takoe 00001eHre MOXET
MOMOYb Tpelaepy cnenarh Bbioop. OmHaKo HEOOXOAMMO TTOCTOSTHHO OTCJIEKU
BaTh MOTEHIMAIBHbBIE B3aMMOACHCTBUS PA3TUYHBIX MMapaMEeTPOB B KOMOWHA
IIUSIX CKOJTB3SIIIIETO CPETHETO, MOMIEN U MPUKa3a, KOTOPbIe MOTYT CIIPOBOIIA
poBaTh MPOBaJT 3TUX 00001IeHNI. Kaxkapiii mapaMeTp 1mo-cBoeMy BO3IEUCTBY
eT Ha 3(h(EeKTUBHOCTh TOPTOBOI CUCTEMbI, HO B COYETAHWU C IPYTUMU T1apa
MeTpaMU JaHHOE BO3MENCTBUE MOXET CWJIBHO MEHSIThCSI C TEYEHUEM BpeMe
HU. 1151 TOCTUKEeHUS ycIiexa B CUCTEMHOM TOPTOBJie TpeHaep MOKEH TTOCTO
SIHHO JIepKaTh PyKY Ha MyJIbCe ITUX U3MEHEHUIA.

HYTO Mbl Y3HAJIN?

[Tpu TTOCTpOCHUM MOIEIIN BXOAA ITBITANTECH IIPOAYKTUBHO KOMOM

HUPOBATh IMIPOTUBOTPECHAOBEIN 3JIEMEHT C 3JIEMEHTOM CJICIOBAHUS
3a TPEHIOM. DTO MOXET OBITh OCYIIECTBJIEHO MHOXECTBOM CITOCO

00B, HaIIpUMep MOKYITKOM Ha KPAaTKOCPOIHOM ITPOTHUBOTPEHIOBOM
IBIDKCHWH, KOTIA pa3BUBACTCS TOJTOCPOYHBIN TPEHIT;, BXOIOM IIPH
npo0oe, KOTaa pa3BUBACTCS IIPOTUBOTPEHIOBOE IBIKCHUE, WA
IpUMEHEHUEM TPEHIOBOTO (OIIBTPA B IPOTUBOTPEHIOBOMN MOICIIH.

*  Eciu BO3MOXHO, UCITOJIb3yiiTe TIPUKa3bl, KOTOPbIE TTOHUXKAIOT
TpaH3aKIIMOHHBIE 3aTPAThl, HAIIPUMEP TUMUTHBII TPUKa3 1T BXO
na. OmHaKo B 3TOM ciiyyae TpeOyeTcsl ruOkuit momxoa. Ormpene
JIEHHBIE CICTEeMBbI MOTYT pabOTaTh JIYYIlle TIPU UCITOJIb30BAHUU IPY
TUX TUIIOB TIPUKA30B: HAIIPUMEP, €CIU TPeOYeTCsT AJIEMEHT CIIen0
BaHUS 32 TPEHAOM, CJIeIyeT UCTIOJIb30BaTh CTOM-TIPUKa3.

BynbTe roTOBBI K HEOXXUIAHHOCTSIM. MBI oJ1arajiu, 9To JIJisi MOJIe
Jiell, OCHOBaHHbIX Ha HaKJIOHAX, afalTUBHOE CKOJIb3s11liee CPeHee,
uMetolee 6osee OBICTPBINA OTKIMK, OyAeT 00ecIreunBaTh JIy4YlIue
pe3ynbTatel. Ha caMmom niene cucreMa ¢ ananTUBHBIM CPETHUM OKa
3aJ1aCh OHOU U3 XYyIIIUX.

° Llaxe HECMOTpPA HA TO, YTO TPAAULIMOHHBIC NTHINKATOPbI, UCITOJIb
3YCMbIC CTAHAAPTHBIM o6pa30M, 0OBIYHO IpUBOOAT K HCyda4de (Ha
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MpUMep, TaKHhe CTapble CUCTEMBI, KaK MPOOOU BOJATUIBHOCTH),
KJIaCCUYECKUEe KOHUEMIUU TOAAePXKKHU/COMPOTUBICHUSI MOTYT
OBITh BeCbMa BBITOIHLIMU. [Ipobou ypoBHEl MOAAEPXKKHM/COIIPO
TUBJICHUSI IIPOSIBJISIIOT Cce0s1 JIydllle, YeM, HallpuMep, IIpoOou BoJjia
TWIbHOCTU. AHAJIOTUYHO, MOJIEJTV CKOJIB3SIIIIETO CPETHETO, UCTIOJb
3yIOII1e KOHLICTIINIO TTOIAePKKU,/COMPOTUBICHNSI, PA0OTaIOT JTyY
e npouux. Peanmsaluvs MeToda NOAAEPKKHU/COMPOTUBICHUS
OblUIa pyIMMEHTAapHOM, TeEM HE MEHee B caMbIX YIAUHBIX coyeTa
HUSIX OHA JaeT OJHU U3 JIYYIUX pe3yJbTaToB. BeposiTHO, naiabHei
11asi pa3paboTKa JaHHOTO METO/Ia CMOXKET 3HAUMTEIbHO ITOBBICUTH
3(pPeKTUBHOCTh OCHOBAHHBIX Ha HEM TOPIOBBIX CUCTEM. XOTS
METO/, OAAEPKKU,/CONIPOTUBIEHUS IIMPOKO U3BECTEH HA MPOTSI
KEHUU MHOTMX JIET, €ro JajibHeillee pa3BUTUE MOXET 0Ka3aThCs
JIOCTaTOYHO CI0XHbIM. OCHOBHOM 3afayeil 31ech MOXKHO Ha3BaTh
MMOMCK aBTOMATU3MPOBAHHOTO «MEXaHMYECKOIro» MeToda IoucKa
TeKYILIUX YPOBHEM MOIIEPXKKHU/COIPOTUBICHUSI.
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Pucynok 6-2. ['paduku n3MeHeHUS KanuTaia Uit KOMOWHALIMI MOJIEJIe U CKOJTb3SIIINX
CpeIHUX.

Pe3ynbraThl TECTOB CUCTEM, OCHOBAHHBIX Ha CKOJB3SIINX CPEIHUX U TTPO
005X, MOKa3bIBAIOT, YTO IIPU MCIIOJb30BAaHUM MOJEJCH CliefOBaHUS 3a TPEH
JIOM JJUMUTHBIN MTPHKa3 BCeraa yaydllaeT XapaKTepUCTUKM, VTSI IPOTUBOTPEH
JIOBBIX MOJIeJIEll OrPOMHOE TIPEUMYILECTBO MHOTIA JaeT CTOI-IIpHUKa3. DTa TeH
JIEHLIUSI MOXET ObITh PE3YJIbTATOM TOTO, UTO Yy MOJIEJIEH ClieloBaHUS 3a TPEH
JIOM YK€ eCTh dJIEMEHT OOHapy:KeHMsI TpeHa: 1o0aBjIeHUe elle OIHOro 00Ha
PYKUBAIOIIETO WK IIPOBEPSIOLLIETO 3JIeMeHTa (TaKOoro, Kak BXO/ 110 CTOII-IIPHU
Kasy) SIBJISIETCS] U30BITOYHBIM; OJHAKO J00aBIeHNE JMMUTHOTO MpHUKa3a BHO
CUT B CUCTEMY MPOTUBOTPEHAOBBIN 3JIEMEHT M obecreyrBaeT 0ojiee BBITOMd
HBII BXOJ, MOBBIIIAsI, TEM caMbIM, 3¢ (GEeKTUBHOCTD. B cilydae ¢ IpoTUBOTpeH
IOBBIMU MOACISIMUA AO0aBJIeHUE 3JEMEHTa IOATBEPXKACHUS TpeHIa IMpUuaacT
cucTeMe HOBOE KauyecTBO U, ClelIoBaTe/lbHO, YaydllaeT pe3yiabratel. MHorma
3TO HACTOJILKO BBITOAHO, YTO KOMIIEHCHUPYET MEHee 0J1arorpusiTHbIEC LIEHBI BXO
J1a, 4YeM TP UCII0JIb30BaHUHU CTOMN-TIPUKA30B.

JJ1s1 TaKMX pRIHKOB, KaK PhIHOK Ka3HAYEMCKUX OOIUTALININ, STTOHCKO HeHBI,
HEMEeLKO MapKU, IBEHLIAPCKOro (ppaHKa, HEATWIMPOBAHHOIO OeH3UHA, Kode,
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aIreTbCMHOBOTO COKA M CBUHOM TPYAWHKN, MOXXHO HAlTH BEICOKOIIPUOBITHHBIE
KOMOWHAIIMY TUTIOB MOJIEIN M TIprKasa.

Ha puc. 6-2 npencraBineHbl rpadMKu M3MEHEHUST KaIldTala Ul pa3ind
HBIX KOMOWHAIIMI MOJEeNIeil M CKOJB3SIIero cpemaHero. Kammranm Kaxmoit cuc
TeMBbI OBUT yCPEeOHEH IO THITY IprKa3za. JIyIImMu AByMsT MOIEISIMU OBUTH MO
TIeJTb TTOIEPKKU,/COTTPOTUBIICHUS] HA OCHOBE TPEYTOJILHOTO CKOJIB3SITIIETO CPEjl
HEro ¢ MepeaIHUM B3BEHIMBaHUEM W MOMIEIh TOIIEPKKH/COTIPOTUBIICHUST Ha
OCHOBE TIPOCTOTO CKOJB3SIIETO CPETHETO. DTU MOIEIN paboTaiy 3HAUYUTENb
HO JIydIlle, 4eM JIIoOble U3 TPOTUBOTPEHIOBBIX MOMIEIE, OCHOBaHHEIX Ha Tie
pecedeHNH. MOXHO BBIIEIUTh TPY BPEMEHHBIX ITepHoaa, B KaskIOM M3 KOTO
PBIX 3TH MOJIENTU BeN ceOs MO-pa3HOMY: OT Hayajla BHIOOPKU IO OKTAOpS
1987 r., ¢ okTsi6pst 1987 r. mo utoHb 1991 1. U ¢ uroHsa 1991 r. mo nekadbps 1998 .
Hauxymmwve pe3yabTaThl ObIIM ITOJNYYEHBI B TeUEHHE IOCICTHEro IMeproma.

I'padvku M3MeHeHUs KanuTaja, MpeacTaBIeHHbIe Ha prc. 6-2, TTOKa3bIBa
IOT, YTO TIPOTUBOTPEHIOBBIE MOIEIIN JIyUllle pabOTaIN B TIPOIILIOM, B TO BpeMs
KakK MOJIEJTA CJIeNOBAaHUS 3a TPEHIIOM JIydille paboTaiu B mocienHee Bpems. B
TIpefieaX BBIOOPKHU CTOI-TIPUKA3 0Ka3ajicsl HAMTy4IIMM BUIOM BXOTHOTO TIPH
Ka3a JUIsl KaxkI0ii KOMOMHAIIMY MOJIESTU M CKOJIB3SIIETo cpenHero. BHe npene
JIOB BBIOOPKHU CTOM-IIPHUKA3 ObUT HAMXYIIINM JUTS TpeX KOMOWHAIIWIT MOIETN 1
CKOJIB3SIIIIETO CPEeTHEro M3 IIecTH (Mo IBYM KOMOWHAIIMSAM He OBUIO CHENOK,
ITO3TOMY OHM HE paccMaTpUBaINCh). PHIHOYHEIN MpHKa3 1O IieHe OTKPBITHUS
CJIENYIOIETO JHSI 0Ka3ajicsl HaWXyAIIUM BO BCeX CIydasX, 32 MCKIIOYCHUEeM
nByx. CTom-TprKa3, KakK MpaBWiIo, ObLT JydIlle JUMUTHOTO IpHKa3a B TIpele
nax BeIOOpKH. OmMHAaKO BHE BEIOOPKY JTUMHUTHEIN TTpUKa3 ObIT HEMHOTO JIyYIIle
CTOM-TIPUKa3a.

SAKJNTIOYEHUE

B o6uiem, Monenu ciaenoBaHus 3a TPEHIOM B TecTax ¢ 1 mo 24 paboTtaiu jayulie,
YyeM MPOTHBOTPEHAOBbIE MOJIEIM B TecTax ¢ 25 1o 48, 32 HEKOTOPBIMU UCKITIO
YEeHUSIMU, pPACCMOTPEHHBIMH BHITIIE.

Jlydinue Monenu, HECOMHEHHO, COYETAIOT B ce0e KakK MPOTUBOTPEHIOBbIE
3JIEMEHTHI, TaK M 3JIEMEHTHI CJIeIOBaHUS 3a TpeHIoM. Hamprmep, TTOKyTIKa rmpu
OTKaTe PbhIHKA C UCIMOJIb30BAHUEM JMMUTHOIO MPUKa3a Mocjiae Npodosi CKOJb
3511IETO CpeHero obecreyrnBaeT Jdydllre pe3yabTaThl, YeM Apyrue KoMOuHa
unu. [IpoTHBOTPEeHIOBBEIE MOIETN, OCHOBAHHBIC Ha CKOJB3SAIINX CPETHUX U
HMeloLIUe 3JIEMEHT ClIeIOBaHUs 32 TPEHAOM (HarpuMep, CTOMN-IpuKas), Tak
K¢ TTOKA3BIBAIOT HAWIYJIIMEe Pe3yabTaThl. YMCThIe TIPOTUBOTPEHAOBEIC MO
JI Y MOJEU CJICOBAaHUS 3a TPEHAOM 3HAUMTEIbHO UM ycTynatoT. bonee Toro,
nobaB/ieHUe TPEHAOBOTO (PUIbTpa K CUCTEME CJICAOBAHUS 32 TPEHIOM HE AaeT
MIPEUMYIIIECTB, HO MOXET YBEJIMUMBAThL 3aTpaThl TIpH Bxome. C Ipyroif cTopo
HBI, KOMOWHAIINS TTPOTUBOTPEHIOBEIX MOl ¢ TPeHIOBEIM (prtbTpom ADX
MOXET MOBBICUTH 3 (PEKTUBHOCTb cucTeMbl. XoTsg ¢uinbTp ADX He umeer
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Bxoabl HA OCHOBE OCUWUJIATOPOB

OcuyutsITOphl TIOMYJISIPHBI Y TPEUIEPOB, MCIOB3YIONIUX TEXHUUYECKUE CUC
TeMbI, B TedeHUEe MHOTruX JieT. CTaTbu, TTOCBSIIEHHbBIE OCIIWIISITOPAaM, HEPE
KO TOSIBJISIIOTCSI B TaKWX XypHanax, Kak Technical Analysis of Stocks and
Commodities i Futures. OnyCaHUIO OCHWIJISITOPOB TTOCBSIIIEHO MHOXECTBO
KHUT 10 TEXHUYECKOMY aHaJIn3Yy.

Hawnb6oee mmpoKo MpUMEHSIIOTCS B KIIACCUYECKOM BHUIIC M Pa3IMYHBIX Ba
puaHTax ocuwsaTop Anmenst (1990) — ocHWUISTOP CXOXIAEHUSI-PACXOXKIE
HUSI CKOJIB3SIIMX cpenHuX (Tak HazbiBaeMbliit MACD) u rucrorpamma MACD
(MACD-H). Kpowme Toro, momyasipHbl CTOXacTUYeCKU ocluyuisiTop JIaliHa u
WHIEKC oTHOcuTeabHOM cuiibl Bumbsimca (RSI). B nurepaTtype ymomuHaeTcs
MHOXECTBO WX BapuaHTOB. Takxke cieayeT yIOMSIHYTbh MHIEKC TOBapHBIX Ka
HanoB JlamOepra (CCl), nHaeKc cliy9aifHOro 01y>kKaaHusl, KOTOPBIM TOXE MOXK
HO CUUTaTh OCHWJIISATOPOM, U ocWIsiTop I'ena,a HA OCHOBE perpecCMOHHBIX
kaHanoB (1997). B aT1oii m1aBe OyayT pacCMOTPEHbI B TIEPBYIO OYepelb TPU ca
MBIX U3BeCTHBIX ocimuisitopa — MACD, croxactuueckuit u RSI.

YTO TAKOE OCLWMINIATOP?

OcumuIsITOp — 3TO MHAUKATOP, OOBIYHO OCHOBAHHBIN Ha LICHAX Y UMCIOIINIA
TEHACHIIMIO KOJIe0AThCs WIN «OCLIUJUIMPOBAaTh» B HEKOTOPBIX (DUKCUPOBAHHBIX
WM JOCTATOYHO XECTKO OTrpaHUYEeHHBIX mpeneiaax. OCUMLISITOPhl XapakTe
PU3YIOTCS HOpMaIU3alMen AUana3oHa U yaajJleHUeM JOJITOBPEMEHHBIX TPEH
JIOB YPOBHS 11eH — MHMOpMaIIMs U3BJIEKAETCs OCHWIIATOPAMU U3 TaKUX 3de
MEPHBIX ITOKa3aTelel, KaK UMITYJIbC U MepeHanpskeHue. Mmnyasc — 3TO CO
CTOSTHME, KOTJa LICHbI MOIIHO 'IBUTAIOTCS B JAaHHOM HampaBjieHuu. llepena
npsiceHue — 3TO COCTOSIHME M30BITOYHO BBICOKMX WJIM HU3KHUX LIEH («IIepe
KYIJICHHOCTb» U «II€PEeNpOJaHHOCTb»), KOTOa LIEHbI TOTOBBI PE3KO BEPHYThHCS
Ha OoJsiee pa3yMHbI ypOBEHb.

BuUAbl OCLWMIIATOPOB

CYHICCTBYIOT JBa TJIaBHBIX BUaa OCHUJIJIATOPOB. O,ZII/IH U3 HUX — JIMHEWHbIEC
TOJIOCOBbIE (PUIIBTPBI, aHATU3UPYIOIIME YacTOTy KonebaHuii. K atomy kiaccy
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otHocsTcst MACD u MACD-H. JIpyroit kiacc MpuBOAUT K HEKOTOPOI HOpMa
JIM30BAHHOM IIKaje KaKoW-JIu00 acrekT MOBeAeHUS 1IeH (K 3TOMY KJjlaccy OT
Hocsites RSI, ctoxactuueckuii ocimsuisitop u CCI); B oTinuue oT nepBoii KaTe
TOPUU 3TU OCHUJIISITOPBI HE SIBJISTIOTCSI, TI0 CYTH, IMHEWUHBIMU (PUITBTPAMU C OIT
penesieHHbIM (ha30BbIM M YAaCTOTHBIM ajroputmMoM. Oba BUIa OCLUJUISITOPOB
pearupyroT Ha UMITYJIbC LIeH U IMKJIMYeCKUE IBUKEHUSI, TIPU 3TOM CHUXAs! POJIb
TPEHJIOB U UTHOPUPYS TOJTOBPEMEHHBIE CABUTH; B OOIIIEM, TTOCTPOCHHBIE UMU
rpacuKy UMEIOT JIOMaHbIi, KOJIEOTIOIUIACS BU/IL.

Ocuumisitop MACD (ocHUUISITOP CXOXKASHUS/PacXOXISHUS CKOJIb3SIIINX
cpenuux) u ero rucrorpamma MACD-H paboTatoT kak rpyobie MOJIOCOBbIE
(GUABTPBI, yAansis TPEHIbl U CABUTU, a TaKXXe BbHICOKOYACTOTHBIN 1iyM. [Tpu
9TOM AHAJIU3UPYIOTCSI BOJIHBI WM LUKJIBI C 4YaCTOTOW, OJU3KON K cepeauHe
noJjiockel nponyckanusi. MACD criaxkuBaeT JaHHbBIE, TTOJOOHO CKOJIb3SIILIEMY
cpelHeMy, B HEKOTOPOW CTETEeHU yIassieT TPeHIbI, BBIACISIET UKIIbI U MHOTIA
HE 3ama3JbIBaeT MO OTHOIIEHUIO K PHIHKY. XOPOIIUM UCTOYHUKOM MO ITOMY
OCLUJUISATOPY MOXHO cuuTaTh padoty Diepca (Ehlers,1989).

MACD paccuuThIBaeTCsI yTeM BIYUTAHUS CKOJIB3SIIET0 CPEIHETO C JUTUH
HBIM TIEPUOJOM U3 CKOJB3SIIETo CpeIHero ¢ 0ojee KOPOTKUM IepuoaoM. B
MIPUHIATIE MOXHO MCIOJIb30BaTh JIIOObIE BUABI CPEIHUX WIA (DUIBTPOB HU3
Kux yactot (B kjaccuueckoM MACD ucnonb30BaHbl 3KCITOHEHIIMATbHbIE
cKoub3simue cpenHue). Psn BappanToB MACD nmocTpoeH Ha 0ojiee CIIOXHBIX
cpenHux, HarpuMmep VIDYA (paccMOTpeHO B IJ1aBe 0 CKOJIB3SIIIUX CPEIHUX), a
TaKXe Ha TpeyrojbHbIX cpeagHux. [Tomumo cooctBeHHO MACD ucnob3yeTcs
rucrorpamma — pasHoctb MACD u ero ckoJib3siiiero cpeaHero. Bo MHorux
ciydasix ckoJsbasiiee cpeqHee MACD Ha3bIBaeTCsl CUSHAAbHOU AUHUEI.

Cmoxacmuyeckuii ocyuaiamop 4acTo ellle Ha3bIBalOT UHOUKAMOpPOM he
pekxynaennocmu/nepenpodannocmu. CornacHo Jlyrmo (Lupo, 1994), «crtoxac
TUYECKUIN-OCIIUIUISITOP OTpPENESISIET TOJOKEHUE TOCAEIHEr0 PHIHOYHOTO JIei
CTBUSI IO OTHOUIEHU O K MUHUMAJIbHOW U MAaKCUMAaJIbHOI 1IEHE 3a MOCIeTHUE
JIHel». B 3TOM OTHOIIIEHUU CTOXAaCTUYECKUI OCHMILISITOP U3MEPSIET UMITYJIhC
LIEHBI, OH MOKa3bIBAET, CTPEMUTCS JIU PHIHOK K HOBOMY MAaKCUMYMY UM MUHU
MyMY WIA HaXOIUTCS TJE-TO TMOCEpEeIUnHE.

K cTroxacTnyeckuM OTHOCUTCS PsIi POJCTBEHHBIX MHAUKATOPOB: BhICTpHIi
%K, Memnennsrit %K (takxe HazbiBaeMblit BeicTpeiM % D) n Memtennslit %D.
Brictpriii %K u3MepsieT B MPOLIEHTaX PACOIOXEHME MOCTeAHE!N LIeHbl 3aK
PBITUSI OTHOCUTEIbHO MaKCUMaJIbHOTO MaKCUMyMa U MUHUMAJbHOTO MUHU
MyMa 3a MoCJIeIHME N JHEU, Tae n — JUIMHA 33JaHHOrO0 TTeproia UHINKATOpa.
Mennennsiit %K, on xe beicTpbiit %D, paccunTbhIBaeTCsl aHAJOTUYHO BhICT
pomy %K, 3a TeM HMCKIIOUEHUEM, YTO YMCIHUTEIb M 3HAMEHATeIb (POPMYJIbI
s Beictporo %K nipeaBapuTelbHO YCPEIHSIIOTCS 3a Mocaeauue 3 nHs. Men
neHHblilt % D — npocrto ckonb3siiee cpeaHee Memtennoro %K ¢ nepuomom
3 nHs1. Ero mHorma ucnoib3yloT KaK CUTHAJIbHYIO IMHUIO, TTOJT00HO TOMY, KakK
ckonbasiiee cpenHee MACD MCnonb3yloT KaK CUTHAJIBHYIO JTUHUIO IS
MACD.
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M3BecTHO MHOTO BapMaHTOB CTOXaCTUUYECKOTIO OCLWUISITOpPA; Hampumep,
bnay (Blau) B 1993 r. onuchiBaj BApUaHT C IBOMHBIM CIVIAXKMBAaHUEM. YpaBHe
HUS JI1 KJIACCUYECKOTO CTOXaCTUYECKOTOo ocLuuIsiTopa JIsiiHa ony0iaMKoBa
HbI B cTatbe Meiibaxa (Meibahr, 1992). Huxe npuBeaeHa onHa U3 BEPCUIl 3TUX
YpaBHEHUI:

A(i) = Makcumym u3 H(i), H(i-1),.. H1-n+1)

B(@i)) = Muwaumymus L (i), L(i- I),...L(1-n + 1)

D)= [A() +A(i-1T) +A(-2)]/3

E@ =[B(i) + B(i-1)+ B@(-2)]/3

FO) =[C()+C(i- 1)+ C>(E-2)1/3

Boictpeiit %K nns i-ro gua = 100 X [C(i) - B(i)]/[4(i) - B(i)]
Mennennslii %K = Boictpsiii %D = 100 X[ F(i)- E(D)]/[D@G) - E@()]
Meniennblii %D = mnpoctoe ckoJib3suniee cpeanee Memiiennoro %K
C nepuoaom 3 IHA

B aTux ypaBHeHUsX i 03HAYaeT HOMep ToproBoro aHsi, H(i) — Makcumym
nHs i, L(i) — muHumMyM nHs i, C(i) — ueHy 3akpbITUs IHs i. Bce ocTanbHblie
MepeMeHHbIe — IIPOU3BOIHBIC CEPUM JAHHBIX, HEOOXOAMMBIC IS pacdera
Pa3IUYHBIX CTOXaCTUYECKUX OCHULIATOPOB. Kak BUAHO M3 ypaBHEHU, CTO
XaCTUYECKUE OCLIMJUISTOPHI BBIIEJISIOT OTHOCUTEIbHOE TMOJIOXEHNE 1IE€HbI 3a
KPBITUS B TIpenesiaX, yCTaHOBJICHHBIX HETaBHUMM MaKCUMyMaMyd 1 MUHUMY
MaMU: BeIcokMe 3HaueHus (1o 100) Bo3HUKAIOT, KOTAa LieHa 3aKphITUS 0JMU3Ka
K BBICIIIMM 3HAYEHMSIM HeJaBHMX lieH, Hu3kue (no 0) — Korma IieHa 3aKpbITHsI
0J113Ka K HU3IIKUM.

Huoexc omnocumeawnoii cuavt (RSI) — ellie onuH MOMYISPHBINA OCUMILIS
TOpP, KOTOPBII OLIEHUBAET I10 MPOLICHTHON IIIKajJie OTHOCUTEIBHOE JIBIKCHUE
BBepx win BHU3. Kitaccuueckuii RSI ucnosib3yer sKCIOHEHIIMATbHbIE CKOJIb
3SIIMe CPEIHUE, OTACIbHO PAaCCUYMTAHHBIC IUISI OIBVDKCHUSI BBEpX M BHU3. Mx
CyMMa U JaeT MPOILEHT obiero ApvxkeHus. OMUH U3 BapUAHTOB MCHOJIb3YeT
71T BBIYUCJICHUSI TPOCThIE CKOJIb3sIIMe cpenHue. @opmyiia kimaccuyeckoro RSI
MpuBeIecHa HIKE:

U(i) = Makcumym u3 0, C(i) - C(i - 1)

D(i)= Makcumym u3 0, C(i - 1) - C()
AU@ =[(n- 1) XAU@G - 1) + U®D]/n
AD@G) =[(n- 1) XAD(i - 1) + D()]/n
RSI() = 100 X AU(i)/AUG) + AD(i)]

INepuon nHarKaTopa 0603HA4YEeH KakK N, IBMKeHUe BBepX — U, nBMXKeHUE
BHU3 — D, cpenHee nBuxxeHue BBepX — AU, cpenHee nBuxXeHUe BHU3 — AD.
Howmep ToproBoro nHsi 0603HaueH OykBoit i. O0buHO paccunThiBaeTcs RSI ¢
nepuonomM 14 nHeit (n = 14). Y Crapa (Star, 1993) MoxxHO HaiiTU oapoOHOE
00CyXIeHUEe 3TOr0 MHAMKATOPA.
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Kpome Toro, cyiectByeT undexc mogaphuix kanasog, uim CCI, paccMoT
peHHbI B padote HeBuca (Davies, 1993). DTOT oclIISITOP MOJOOEH CTOXAC
TUYECKOMY C YCUJIEHHBIM aKIIEHTOM Ha CTaTUCTUKY: BMECTO OLICHKU MOCJIE
Hel [IEHBI 3aKPhITUS B paMKaX HeAaBHUX MAKCUMyMOB I MUHMMYMOB OH OII¢
HUBaeT €€ OTHOCUTEJbHO I'paHUII, ONpeAeasieMbIX MEIMaHOW U CPEIHUM OT
KJIOHEHHEM 1IeHBI 3a TocjeaHee BpeMs. XOTs dajiee 3TOT OCLHWUIITOP He Oy
JIET pacCMaTpMBAaThCs, JUISI 3aMHTEPECOBAHHBIX YUTATEICH MbI IPUBOIUM €TI0
oIpee/ieHre:

X(@) = H@ + LG + CQO)
A(i)= IIpocrtoe ckob3sinee cpeanee ot X(i) c nepuoaoM n aHeii
D(i)= Cpemnee or [X(i - k)-A()] nnakorOnon - 1

CCIv) = [X() - AH]1/10,015 X D@)]

B ypaBHeHMSIX MHAEKCA TOBAPHBIX KaHAJIOB X — TaK Ha3blBaeMasi Meau
aHHas lieHa, A — cKoJjib3dlee cpeaHee X, D — cpenHee aOCOIIOTHOE OTKIIO
HEHME, N — MePUOod MHAUKATOpa, i — HOMEP TOPrOBOIO JIHS.

Ha puc.7-1 uzoo6paxen rpapuk S&P 500, Kk KoTopoMy IPUIOXEHBI Tpa
GbuKM Tpex HarboJiee MOMY/IIPHBIX OCLUJUISITOPOB C MPHIATAIONIMMUCI K HUM
CUTHAJIbHBIMU JIUHUSIMU, MEUICHHBIMU BepcHUsiMU U T.1. Ha rpaduke croxac
TUYECKOI'0 OCIMLISITOPa Takke M300paXeHbl (MKCUPOBAaHHBIE MTOPOTY Ha
ypoBHsix 80 u 20, g RSI atu moporu TpaaiuiiMoOHHO MOMELIAIOT Ha ypOBHsIX 70
u 30. PucyHok nmoka3sbiBaeT rpaMKM OCLHUUISITOPOB M UX peaklMio Ha U3Me
HEHUsI IIEH, a TAaKXKe WITIOCTPUPYET METOI pACX0XicOeHUst, O KOTOPOM Pedb IO
JIeT HIXeE.

MOJIYYEHUE CUINHAJIOB BXOAOA
nP NOMOLLU OCUWUIATOPOB

CyLIEeCTBYIOT pa3ildyHbIe CITOCOOBI MTPUMEHEHUSI OCLIMJLISITOPOB IS TIOJTy4e
HUsI TOPTOBBIX CUTHAIIOB. B 9T0if m1aBe GyayT pacCMOTPEHBI TPU U3 HUX.

OnuH METOI COCTOUT B TOM, YTOOBI UCITOJIb30BaTh OCLMJLUISTOP KaK UHIN
KaTop MepeKyIJICHHOCTH /TIeperpogaHHOCTH. [ToKyIKa TPOUCXOANT, €CITA 3Ha
YeHHe OCLUUJUISITOpA OIyCKAETCsI HUXKE HEKOTOPOro IMOpora B 30HY IMepernpo
MaHHOCTH M 3aTeM BO3BpallaeTcst oopatHo. [lpomaxka MpOUCXOAUT, €CIU OC
LIWLISATOP MOJHUMAETCS BBILLIE ITOPOTa MEPEKYIUIEHHOCTH U 3aTEM OITyCKaeTCst
o6paTHO. CyYIIECTBYIOT TPaAULIMOHHBIE TTOPOTH, UCIOJIb3yeMble C Pa3sHbIMU
OCLIMJIISITOPaMU.

Takke ocUM/UIATOp (BepHEE, €ro CKOJB3SIee CPEAHEE) MOXKET CIYKUTh
CUTHAJTBHOM JIMHUEH, U, eCIN OCLIMILISITOP MepeceKaeT CBOE CpeHee BBEPX WU
BHU3, MOAAIOTCSI COOTBETCTBYIOIIME CUTHAIBI. DTU CUTHAJIbI MOTYT HCITONB30
BaThCsl OMHOBPEMEHHO [IJIST BXOJA U BBIXO/IA, a TAKXKE TOJIBKO IS BXOJA CO CTaH
JMAPTHBIM BBIXOIOM.
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Pucynok 7-1. OcumyuisITOpBI M pacXokIeHue rpaduKoB 1EHbl U OCHIMJUISITOPOB.

Elie onyH M3BECTHBIN METOJ — MOUCK PACXOXACHUM OCHIMILISITOPA U LIEHBI,
onucaHHblii MakXoptepom (McWhorter, 1994). Pacxoxcdenue nomaydaercst
TOTJa, KOrJa lieHbl 00pa3yroT HOBBI MUHUMYM (HVKE TIPEAbIAYIIIMX MUHUMY
MOB) , a OCLIWJIIATOP — 00Jiee BHICOKUIA MUHUMYM (BBIIIE MPEAbIAYIIIMX MUHU
MyMOB). Takoe pacxoxaeHHe JaeT CUTHAJ K MOKYIKe. B mMpoTHBOIOI0XHOI
CUTyallu, KOTJa LIeHbl 00pa3yloT HOBBIM MaKCUMYM, a OCLUJUISITOPY He yaa
eTCsl JOCTUYb MPEIbIAYIIEr0 MaKCUMyMa, UTO SIBJISIETCS MPU3HAKOM IOTepU
LIECHOBOT'O UMIIYJIbCa, FeHEPUPYETCS CUTHAJ K IIpoAaxe. PacxoxkneHue nHorna
JIETKO YBUAAThH TJ1a3aMU, HO JUISI TIPOTPaMMbl C TIPOCTBIMU MPaBWIaMU HaMTU
ero MoYTU Bcerna 3aTpydHUTENbHO. MexaHudecKasl reHepalusi CUTHAJIOB Ha
OCHOBE PacXxOXIeHHUs TpeOyeT aJropMTtMa pacrno3HaBaHUS 0Opa3oB, UTO YC
JIOXKHSIET CUCTEMY U, CJIe0BaTe/IbHO, 3aTPYAHSIET ee TeCTUpoBaHue. BrpouemM,
MOJIy4aTh TaKUE CUTHAJIbI MOXHO, XOPOIIUM MPUMEPOM CIYXUT Mporpamma
Divergengine ot Ruggiero Associates. [Ipumep pacxoxxaeHusi MOXHO YBUIETh
Hapuc. 7-1.

B ucnonb3oBaHUY OCHMUISITOPOB TSI TTOJTYUYE€HUST CUTHAJIOB CYILIECTBYET PSIT
MPUHLIUITMATLHBIX MOMEHTOB, HAallpUMep CIJIaXKUBaHWE TaHHBIX U CBOEBPEMEH
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HocTbh BxomoB. Hampumep, MACD wuHorga obecrieunBaeT crjakKuBaHUE JaH
HBIX B peaJIbHOM BPEMEHHU, YTO MO3BOJISIET MOIyYaTh JIyUlllhe Pe3yIbTaThl, YeM
MPY UCTIOJb30BaHUY MOJIeNIel, OCHOBAaHHBIX HA CKOJIB3SIIIIX CPETHUX, TIIe TTUKK
Y TIpOBaJibl Ha rpauKe 3HAYUTETHLHO 3alla3abIBalOT MO CPABHEHUIO C LIEHAMM,
a Mo3aHMe BXOIbl CHIXKAIOT 3¢ deKTuBHOCTE. MACD, co cBoeit CTOPOHBI, IpU
COBMAJCHUU COOCTBEHHOTO TMEpUOAa ¢ UMKJIUYECKONH aKTUBHOCTHIO PBIHKA
obecrieynBaeT MPUMEpPHOE COBMAJeHNE MUKOB U MPOBAJIOB U CrJIaKMBaHUE
rpacduKa, 4YTO TakKXe TMO3BOJSET M30eXaTh XapaKTEePHBIX I CKOJIb3SIIUX
CpeHUX MHOTOUUCIEHHBIX CIIENIOK, BBI3BAHHBIX IITYMOM, Y ITOBBICUTH TPUOBLTHL
32 CYET CBOEBPEMEHHOCTHU CIIEIOK.

ITomumo MACD, npyrue ocluJUISITOPHI TAKXKE, KaK MPaBUIO, HE OTCTAIOT
WU JJaxke orepexxaroT LeHbl. [1o pacCMOTPEHHBIM HUXE MPUYUHAM OOTOHS
IOII1e WIM OJHOBPEMEHHbIE MHIAMKATOPHI BOBCE HE 00sI3aTe/IbHO JAOT 00JIb
e MpUOBbLUIM, YeM 3ama3/bIBaloline CKOJIb3SIINE CPeIHNEe — CBOEBPEMEH
HOCTb CUTHAJIOB He 00s13aTeJIbHO O3HayaeT uX MpUOBUILHOCTL. IIpobiiema B
TOM, YTO Jlaxke MPU HAIMUYMU HEKOTOPBIX aOCOMIOTHO TOYHBIX CUTHAJIOB, OC
HWIISTOPBI OyIyT reHepUpOBaTh MHOXECTBO JIOXKHBIX. B YCIOBUSAX CUIIBHO
ro TpeHJa MHOTHE M3 OXUIaeMbIX Pa3BOPOTOB HUKOTIA HE MPOUCXOMAST, U
CcUCTEMa BXOJUT B PIHOK B HEBEPHOM HarlpaBieHUU. TakuMm oOpa3om, 3a cUeT
TOYHOCTHU TepsieTCs HaleXHOCTh. UTO BaxkHee — MO3MHUI, HO HaIeXKHBIM
BXOJl WJIM paHHMIA, HO MEHee HaleXHbII — BOIIPOC OTAEIbLHOTO SMITUPUYEC
KOro uccienoBaHusi. B mpuHiune sta nmpobiieMa BO3HUKAET MPU UCTIOIbB30
BaHUU JIOOOTO TPOTHOCTUYECKOTO METola — 4YeM OoJblle 3ajaepxXKa, TeM
TouHee (M Oecrojie3Hee) MPOTHO3 M, YyeM OoJbllle OmepeskeHue, TeM OH IO
Jie3Hee (M omnbovHee). DTa JJorTuKa HATOMUHAET MPUHIIUIT HEOTIPEAEIEHHO
ctu I'eiizeHOepra.

B kauecTBe mpuMepa MoJlydeHusI CUTHAJIOB BXO/a PACCMOTPUM CTOXacTH
YeCKUM OCLIWLIATOP: MPOCTasi MOAE/b MPOU3BOIUT TOKYIIKY, €ClIv 3HauYeHUe
OCLWIIATOpAa MaAaeT HUXE TPaJIULMOHHOTO TMOopora nepenpojaHHOCTU Ha
ypoBHe 20 u 3aTeMm nogHumaetcs. Ilpomaxa mpou3BoAUTCsI, KOraa 3HaYeHUe
OCLUMJLISITOPA MOAHMMAETCSI BhIIIE TPAAULIMOHHOTO MOpOra MepeKyIjaeHHOCTU
Ha ypoBHe 80 u 3aTeM cHoBa omyckaeTcs. [TOoCKOIbKY MpU TaKUX TOPTOBBIX
MpaBuiaX CUTHAI Ha 3aKPbITUE TEKYILEH MO3ULIMU BPSIJ JIU MOSIBUTCSI CKOPO,
TpeOyeTcsl BBOAUTh HE3aBUCUMBIN KpUTEpUid BbixoAa. Tpelaepsl TakKe UIIYT
MOJIe/Ib, Ha3bIBAEMYIO «CTOXaCTUYECKUI KPIOK»: OCHUJUISITOP TOCTUTAaeT MU
HUMyMa, HEMHOTO TIOIHUMAETCs, a 3aTeM oOpasyeT elle OOUH MMUHUMYM Ha
Oojiee BhICOKOM ypoBHe. Kak ToibKo ornpeiesisieTcsi BTOpoii MUHUMYM, TToa
eTcsl cUTHaJI Ha oKynky. Korma 3Ta Xe MoJe/b BCTpeuaeTcsl B epeBepHYTOM
BUJE, MPOU3BOAUTCS TTpoaaxka.

Kak u B ciiydae ¢ mpoOOSIMU 1 CKOJIB3SIIIIUM CPEIHUMM, JIJISI OCYIIIECTBIIE
HUST BXOJIOB MOTYT OBbITh UCTIOJIb30BaHbI pa3IMUHbIE TPUKa3bl, 8 UMEHHO Dbl
HOYHBIN MPUKa3 1O LIeHe OTKPBITHSI, TMMUTHBII TTPUKa3 U CTOM-TIpuKas. [1pe
MMYIIIECTBA M HEAOCTATKM 3TUX BXOJOB YK€ OOCYXIAINCh B JIBYX IMpEIbILy
IIMX TJIaBax.
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XAPAKTEPUCTUKN BXOAOB HA OCHOBE OCUWIATOPOB

OcHOBaHHBIE Ha OCHWJIJISITOPaX BXOObI 00JIANAIOT MPEUMYIIECTBAMM OIIepe
JKEHUS WIM COBITAICHUSI TI0 BpPEMEHU C TTIOBEeIeHUEM IIeHBI, CJIeA0BaTeIbHO, OHU
MIPUTOIHEI JIJIsI BXOAOB, HAIIPaBJICHHBIX IIPOTUB TPEHIIa, U TEOPETUUECCKUA MO
I'yT o0ecIieunBaTh BICOKUI MPOLEHT BRITOIHBIX cAEJIOK. OCHWIISITOPE OOBIY
HO pa0OTaOT HAWIYYIINM 00pa3oM Ha MUKJIMYSCKUX MM HE TTOJABEPKEHHBIX
TpeHIaM pbIHKaxX. Ha 3THX peIHKaX OCLUJIIATOPHI YKA3bIBAIOT HA MAKCUMYM
WIM MUHUMYM ellie 0 Hauyajia IBMKeHUS 1eH. TakuM o0pa3oM, MPOCKAJIb3bl
BaHME MUHUMAJIbHO WX JaXe OTPUIIATEIbHO, U IepeolieHKa IMO3ULIMU CTaHO
BUTCS TOJIOXUTEIBHON yXKe MPU OUeHb MaJIOM IBVKEHMU LIeHBl. B Takux ciy
Yasix JIETKO TOJyYUTh COJMAHYIO MPUOBUIb JaxXKe MPYU HEONTUMAJbHOM CTpaTe
ruM Bbixoga. CynuTaeTcsl, YTO Ha PhIHKAX TPEHIBI IIPUCYTCTBYIOT BCETO OKOJIO
30% BpeMeHU; 1o HAIlUM JaHHBIM, HA MHOTHUX PhIHKaX — elle pexe. [1pu uc
MOJIb30BAaHUN COOTBETCTBYIOIIUX (PUIIBTPOB IJIST U30EKAHUS OCLUIISITOPHBIX
BXOJOB BO BpEMsI CWJILHOI'O TPEHIa, BUAMMO, MOXHO CO31aTh 3aMeUYaTeIbHYIO
Moenb Bxoga. Takoe (wibTpoBaHUE — MpsiMasl IIPOTHUBOMNOJIOXHOCTb TOMY,
KOTOpPOE€ MCIHOJIB3YIOT MPU TECTUPOBAHUM CUCTEM, OCHOBAHHBIX Ha MPOOOSIX,
KOIJJa HEOOXOAUMBIM YCJIOBUEM ObLIO HAJIMYKME TPEHAOB, a HE UX OTCYTCTBHE.

OcHOBHasI c1a00CTh MPOCTHIX OCHMJIJIITOPHBIX BXOAOB B TOM, YTO OHU Ma
03¢ GEKTUBHBI TIPU JVIMTEIBHBIX TPEHIAX M YaCTO BBIIAIOT MHOXKECTBO JIOX
HBIX CUTHAJIOB pa3BopoTa. HeKoTophle OCUMUISTOPHI JIETKO 3acTpPeBalOT Ha
KpaliHUX 3HAYEeHMSIX, HAIIPUMEP CTOXAaCTUYECKUI HEpPeOKO MMeeT 3HauCHME
100 oueHb 10JITO, €CIU Ha phIHKE MTPOUCXOAUT CHILHOE HAIIPaBJICHHOE IBIXKE
Hue. KpoMe Toro, GOJBIIMHCTBO OCHUJUISITOPHBIX MOJAEIE He peruCTpUpyeT
TpeHIbI, B OTJIMYME OT CUCTEM Ha CKOJIB3SIIUX CPSOIHUX U MTPOOOSIX, KOTOPhIE
HE MPOMNYCTAT MPAaKTUUYECKU HA OJHOIO 3HAUYMMOro TpeHaa. MHorue Tpeiine
PBI TOBOPSIT, UTO «TPEH[I — TBOW IPYIr», 4TO OOJBIIAS YaCTh JOXOI0B BOZHHUKA
€T Tocjie «0O0JIBIION BOJTHBI» M UTO MPUOBUIb OT TAKOTO KPYITHOIO ycIiexa Mo
KPBIBAeT YacThle U MEJIKME YOBITKM, CBOMCTBEHHBIE ISl CCAYIOIIMX 32 TPEH
oM cucTeM. IToCKOIBbKY OCHMIIISITOPHBIC BXOABI HAITpaBJIEHBI IIPOTUB TPEH A,
HACTPOEHBI Ha MEJIKME ABMXEHUSI PhIHKA, 0C000¢ 3HAYCHME MUMEET XOpollast
CTpaTeTusl BBIXOJOB JUISI CHUKEHMSI YPOHA, KOTOPBI BO3HUKHET IIPU IBUXE
HUM TPEHA IPOTUB CHCJIOK.

METOAMKA TECTUPOBAHUA

Bce npuBeneHHBIE HUXE TECTHI OBLUIM OCYIIECTBICHBI C ITIOMOIIBIO OCLIVJIIISI

TOPHBIX MoOJieJieit Ha TopTdeie pa3HOoOOpa3HBIX IIEHHBIX Oymar. MoxHO nu
MOJIy4aTh MPUOBUILHEIE CACIKU ¢ OCUMUIATOPHBIMU MoneasiMu? Kak oHu pa

0OTalOT BO BPEMEHU — YXYAIIACTCS WIM YaydllaeTcsl ux (yHKIHMOHHPOBaA

HUe 3a nmociienHue roapl? lleaplo Halllero TecTUpoBaHMS OBLT OTBET HAa 3TU
BOIIPOCHI.
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Bo Bcex TecTax MCMOJIB30BAJICSI CTAHAAPTHBIN BBIXOI, OMUCAHHBIN B IIpe
IBITYIIMX TaBax. [lpaBuiia BXogoB OyayT pacCMOTPEHBI MapajuleIbHO ¢ KO
JIOM MOJIEITA Y OTAEIbHBIMU TecTaMU. CHEeNKH 3aKPbIBAMCH MPU ITOCTYTUICHUN
MpHYKa3a Ha BXOJl B 0OpaTHOM HampaBJIeHUM WIA MIPU UCTIOJTHEHUU CTaHAApT
Horo Bbixona. IlnaTdopMa TecTupoBaHUS TOXKe ObUIa CTAHIAPTHOM.

3a mocyiegHue Toabl MBI 3aKOAMPOBAIM Ha sI3biKe CH++ psia OCLUIIISITO
poB, onucaHHbIX B Technical Analysis of Stocks and Commodities n B psine
NPYTUX UICTOYHUKOB. B 3T0i1 raBe Mbl cpaBHUBaeM pabdoty Bepcuii C++ oc
musitopoB MACD, RSI u ctoxacTuyeckoro ¢ ux Bepcusimu B TradeStation.
B GosbIIMHCTBE CIy4yaeB pe3yJbTaThl UAEaJbHO COBITAAIM, HO B OMHOM CITy
yae, a UMeHHO 11 MenneHHoro %K, pe3yabraT pa3uTesibHO oTiMdaics. Pa3
60p koma noka3ai, yto TradeStation paccunTtbiBaeT MemneHHbIN %K Kak sKc
MOHEHLIMAJIbHOE CKOJIb3sIiee cpenHee oT brictporo %K. B HaieMm Xxe Koae
OTJIEIbBHO PAaCCYMTHIBAIOTCSI MPOCThIE CKOJIB3SIIINE CPEIHUE C TIEPHUOAOM 3 THS
IIJISL YUCIIUTENST U 3HaMeHatesiss dopMyinbl beictporo %K. CoryacHo ypaBHe
HUSM, IpuBeAeHHBIM Meiibaxom (Meibahr, 1992) u npyrumu UICTOYHUKAMU,
MpaBWILHOM sIB/IsieTCs Hallla Bepcus Ha C++. Eciiu yutaTenu 3aXoTsT IOBTO
puTh HalM pacyeThl B TradeStation m oOHapyKaT pacXoXIeHUSI, MbI HACTO
SITEJIbHO PEKOMEHAyeM IPOBEepUTh PyHKUMMU MHAUKaTOopoB TradeStation.
Kpowme Toro, nmpu momnsITKe 3aKOAUPOBATh NMPaBWIBHYIO Bepcruio MemieHHO
ro %K nnsa TradeStation Ha EasylLanguage Mbl HEOXMIAaHHO OOHAPYXKWJIU,
yto TradeStation 6e3 mpeaynpekaeHNsI MOXET BblIaTh HEBEPHBIE pe3ysIbTa
TBI, €CJIM OJTHA TTOJIb30BaTeNIbcKash (PYHKIIVS BhI3bIBACT Apyryio. Korma Mbr u3
MEHUJIN KOJI TaK, YTOOBI pACCUMTHIBAIACh ITPOMEKYTOUHAS TIepeMeHHast (4To
ObI 130€KaTh COBMECTHBIX BHI30BOB), ObLIU IOJYyYEHBI ITPaBUIbHbBIE PE3YJib
TaThl. B aTHX Tectax ncnoap3oBanack Bepcus TradeStation 4.02 ot 29 urons
1996 r.

Hixecneaytonmii Koa BKJIIOYaeT OOJBIIMHCTBO MCIOJIb30BaHHBIX B TEC
Tax MoJIeJIeil BXOJOB Ha OCHOBE OCLIMJUISITOPOB. PeanbHbIN pacyeT OCLUMILISITO
POB IOCTUTAETCS ITyTeM BbI30Ba BHEITHMX (DYHKIIUIA.

static void Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *egcls) (

// BHIIOJHEHMVE TeCTUPOBaHMS MOOEeNell Ha OCLIUIISATOPax
// File = x1lmodOl.c
// parms - Habop [l.. MAXPRM] mnapaMeTpoB

// dt - Habop [l..nb] maT B dopmaTe TTMMIL

// opn - Habop [l..nb] 1EeH OTKPHTHUS

// hi — Habop [l..nb] MakCMMaIBHEX LIEeH

// lo - Habop [1..0b] MUHMMANBHHX LIE€H

// Cls — Habop [l..nb] ueH 3aKpHTUS

// vol - Habop [l..nb] 3Havenmt obbeMa

// oi — Habop [l..nb] 3HaAYEHMI OTKPHTOLO MHTEpeca

// dlrv — mHabop [l..nb] cpemHux IOONIIAPOBOY BOJIATUIBHOCTU
// nb — KONMMYEeCTBO OHEM B Habope HaHHBX

// ts — CCBUIKA Ha KJIACC TOPTOBOTO CHMyJISITOPA

// eqcls — wabop [l..nb] ypoBHEN KarmmTana IIPU 3aKPBITBIX 10 3MLVSIX
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// OOBSIBIISIEM JIOKaJIBLHHE IIepeMeHHEEe

static int rc, cb, ncontracts, maxhold, lenl, len2, len3;
static int modeltype, ordertype, osctype, signal, i, j, k;
static float mmstp, ptlim, stpprice, limprice, tmp;
static float exitatr [MAXBAR+1];

static float sigline[MAXBAR+1], oscline[MAXBAR+1];

static float upperband[MAXBAR+1] , lowerband [MAXBAR+1] ;

// KOIMpyeM IlapaMeTph B JIOKaJIBHEE IIEpEMEHHHE IS YIOOHOTO ObpaleHys

lenl = parms([1l]; // 6oJlee KOPOTKMIA OJis IIEPBOTO IapaMeTrpa JIMHE
len2 = parms[2] ; // 6oJree ONMMHHBEIL IS BTOPOTO IIapaMeTpa JIMHE
ler3 = parms[3]; // DnnviHa TecTa OVBEepPTeHLIM

modeltype = parms[7]; // TUII OCLMJUISTOPHONM MOIEesM BXOIa

osctype - parms[8]; // TUII OCLIIUIATOPAa

ordertype = parms[9]; // TUIl BXOOHOT'O IIpMKAa3a

maxhold =10; // TIepuon MakKCVMAaJIEHOTO YIEPXKaHWS ITO3ULIAA

ptlim =4 // ueneBas IPUOBUIL B EOVHMUIIAX BOJIATWIBHOCTY

i
i

mmstp 1 // BaumMTHas OCTaHOBKA B eIMHUIIAX BOJATWIBHOCTU

// IIPOIlyCKaeM HellpaBUIIBEHBE KOM6VfHaLU/H/I IIapamMeTpOB,

if ( (osctype==4 && lenl>=len2) ) (
set_vector(egcls, 1, nb, 0.0);
return;

// BHIIOJIHSIEM BHYMCJIEHVS IUIsi BCEX HAHHBIX, MCIIOJNB3Ysl MPOLEIypPH BGBCTPON 0BpaboTKM
// MaccmBOB
AvgTrueRangeS{exitatr,hi,lo,cls,50,nb); // CcpemHMii MCTUHHEN OMAaINa30H IS BEXOLA

switch(osctype} { // BHOMpPaeM OCLITIIATOP
case 1: // Kjaccu4eckue OHCTPHE CTOXaCTUKU
StochOsc (oscline,hi,lo,cls,1,lenl,nb) ; //BEICTPEIT %K
MovAvg (sigline, oscline, 1, 3, nb); //BBEICTPEIT %D

}

1

set_vector (upperband, 1, nb, 80.0)
set_vector (lowerband, 1, nb, 20.0)

//BEpxHSS TpaHula
//TIpOBO HIMKHEN TDaHWLIE

i
i

break;

case 2: // KjlacCudYeckye Me[JjIeHHEE CTOXaCTUKM
StochOsc (oscline,hi,lo,cls,2,lenl,nb); //Mennenssit  $K
MovAvg (sigline, oscline, 1, 3, nb); / /MennenHsit %D
set_vector (upperband, 1, nb, 80.0); //BEpPXHSAS T'pPaHulla
set_vector (lowerband, 1, nb, 20.0); //TIpOBO HMXHEN T'DaHNMLIE
break;

case 3: // Knaccmdeckmyt RSI
RsiOsc (oscline, cls, 1, lenl, nb); //RST
MovAvgtsigline, oscline, 1, 3, nb) ; //3-nuHeBHOE IICC
set_vector (upperband, 1, nb, 70.0); //BEpXHSS TpaHulla
set_vector (lowerband, 1, nb, 30.0); / /TIpOBO HMXHEN TPaHULIE
break;

case 4 : // Kiaccudeckyi MACD
MacdOsc (oscline,cls,1,lenl,len2,nb) ; //xnaccudeckuin  MACD
MovAvg (sigline, oscline, 2, 9, nb) ; //9-mHeBHOE BCC
for{i=1; i<=nb; i++}

lowerband[i]=1.5*fabs (oscline[i]) ; //moporu
MovAvg (upperband, lowerband,1,120,nb) ; //Kak HOJITOCPOYHAast
for{i=1; i<=nb; i++} //OTKJIOHEeHVE OT CpemHero
lowerband[i]= -upperband[i]; //momocu

break;

default: nrerror ("Invalid moving average selected");

// TpoxXomyM dYepes WTPMxXM (OHM), YTOOH CMONEIMPOBATE PEaIbHYD TOPTOBIIO
for{cb = 1; cb <= nb; cb++} {

// He OTKpHBaeM IO3MINIA IO Hadaljla IIepuona BHOOPKM
// ... TO Xe camMoe, UYTO M YyCTaHOBKa MaxBarsBack B TradeStation
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if(dt[cb] < IS_DATE) { egcls[cb] = 0.0; continue; )
// BBIIOJHSIEM OXMOAOIME IIPVKAa3b U CUYUTaeM HaKOIUIEHHB KaruTall
rc = ts.update{opn(cb], hi[cb], lolcb]l, cls[cb], cb);

if (rc = 0) nrerror("Trade buffer overflow"};

egcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// CcuUMTaeM KOIMYeCTBO KOHTPAKTOB IJIS IIO3MULIAM

//... MBI XOTVM TOPTOBATH DKBMBAJIEHTOM OOJUIAPOBOM BOJIATWILHOCTN
//... 2 HOBBX KOHTPakTOB S&P-500 or 12/31/98

ncontracts = RoundToInteger (5673.0 / dlrvfcbj);

if (ncontracts < 1) ncontracts = 1;

// wm3beraeM yCTaHaBIMBATL I[IPMKA3H Ha OHY C OTPAHWMYEHHOW TOPTOBIIEN
if(hi[cb+l] == lolcb+l]) continue;

// TeHepupyeM BXONHBE CUTHAJE, I€HH CTOIl- I JIMMUTHEX IIPMKa30B,
// WCHONB3ys OIpeleseHHyn MOOesb BXOHa Ha OCLMIIISTOPax

#define CrossesAbove (a,b,c) (alcl>=blc] && alc-1l<blc-1]
#define CrossesBelow(a,b, ¢) (alcl<blc] && a [c-1] >=b [c-1] )
#define TurnsUp(a,c) (alcl>=alc-1] && alc-ll<alc-2])
#define TurnsDn(a,c) (alcl<alc-1] && a [c-1] >=a [c-2] )
signal=0;

switch (modeltype) {
case 1l: // MOomenb MHEpPEeKYIUIEHHOCTU-IIEPENPONaHHOCTU
if (CrossesAbove (oscline, lowerband, cb)}
signal = 1;
else if(CrossesBelow(oscline, upperband, cb))
signal = -1;
limprice = 0.5 * (hi [cb] + lo [cb] ) ;
stpprice = cls[cb] +0.5 * signal * exitatr[cb];
break;
case 2: // Momenk CUTHAJIBHOM JIVHUN
if (CrossesAbove (oscline, sigline, cb))

signal = 1;
else if(CrossesBelow(oscline, sigline, cb))
signal = -1;

limprice = 0.5 * (hi [cb] + lolcbl) ;
stpprice = cls[cb] + 0.5 * signal * exitatr[cb];
break;
case 3: // Momernb OVBEPTEHLIUM
i = LowestBar(cls, len3, cb) ;
j = LowestBar (oscline, len3, cb);
if(i < cb & 1 > cb-6 && j > cb-len3+l && i-j > 4
&& TurnsUp (oscline, cb)) signal = 1;
else {
i = HighestBar(cls, len3, cb} ;
j = HighestBar (oscline, len3, cb);
if(i < cb && 1 > cb-6 && j > cb-len3+l && i-j > 4
&& TurnsDn(oscline, c¢b)) signal = -1;
)
limprice = 0.5 * (hi[cb] + lolcb]);
stpprice = cls[cb] + 0.5 * signal * exitatr[cb];
break;
default: nrerror("Invalid model selected");
)
#undef CrossesAbove
#undef CrossesBelow
#undef TurnsUp
#undef TurnsDn

// BXOOVMM B CHEJIKY, MUCIONB3YSI OIPEeNeeHHHN TUII IpuKas3a

if (ts.position() <= 0 && signal == 1) {
switch (ordertype) { // BuOWpaeM HyXHBII BUL IPUKA3a
case 1: ts.buyopen('l', ncontracts); break;

case 2: ts.buylimit('2', limprice, ncontracts); break;
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case 3: ts.buystop('3', stpprice, ncontracts); break;
default: nrerror("Invalid buy order selected");

}

}

else if(ts.positionl) >= 0 && signal == -1) {

switch (ordertype) { // BubupaeMm XejaeMeil TUII [IPUKa3a
case 1: ts.sellopen('4', ncontracts); break;
case 2: ts.selllimit('5', limprice, ncontracts); break;
case 3: ts.sellstop('6', stpprice, ncontracts); break;
default; nrerror("Invalid sell order selected");

}
}

// CUMYJISITOP WMCIONB3YyeT CTaHOapTHYD CTPaATEeTrMo BBXOIA
tmp = exitatr[cb];
ts.stdexitcls ('X', ptlim*tmp, nmstp*tmp, maxhold) ;
} // obpabaTbBaeM ClEeNyouVii IeHb
]

Jloruka Kofa BechbMa HallOMUHAET MTPOrpaMMy, UCIOJIb30BAHHYIO JIJISI TEC
TUPOBAHUST CKONB3AIMX cpenHrx. CHavyaia KOMUpYyeTcsl psij MapamMeTpoB B
MECTHBIE MEepPeMEHHBIE IJIsI TTPOCTOTHI CCBIJIOK M CUMTBHIBAHUS JaTbHEUIITUM
KOJIOM. 3aTeM MpOBEPSIETCSl HAJIMYUE HEMPUTOMHBIX COUYETAaHUI MapaMeTpOB,
Hanpumep 111 MACD (osctype = 4) myiriHa KOPOTKOTO CKOJIB3SIILIETO CPEeTHE
r'o JOJIKHA OBITh MEHBIIIE, YeM JJIMHHOTO, MHAUe TeCT OyIeT MpoIlyileH. B cie
JYIOIlleM KPYITHOM OJIOKEe oscfype BbIOUPAET BUJ PACCYUTHIBAEMOTO OCIIWJUIS
Topa (1 — OBICTPBIN CTOXaCTUYECKUIA, 2 — MEJJICHHBIN CTOXacTUYeCKuid, 3 —
knaccuueckuii RSI, 4 — ximaccnyeckuit MACD) . Ocuwisitop oscline 3atem
paccuuThIBaeTCsl B BUAE psila TaHHBIX WM BEKTOpa, TeHEPUPYIOTCS JOTIOJTHU
TeJIbHbIE KPUBBIE, CBSI3aHHbBIE C HUM, HallpUMep CUTHaJIbHAsI TUHUS sigline v
MeIjIeHHas Bepcus ocLuuisitopa. Bepxuuii (upperband) v nvkunii (lowerband)
MOPOTH MO0 PacCUUTHIBAIOTCS, IMOO 3aat0Tcs. [IJ1s1 CTOXacTUYEeCKOTO OCIIUI
JISITOpa UCMOIb3YyI0Tes ctangapTHbIe moporu 80 u 20, aisa RSI — moporu Ha
ypoBHe 70 1 30. Xotss MACD kak TakoBOI1 HE UMeET ITOPOTr0B, [IOPOTH IJIsI HETO
YCTaHABIMUBAIOTCS HAa YPOBHE IUTIOC-MUHYC MOJITOPA CTAHIAPTHBIX OTKJIOHE
HUSI OT HYJIsI. 3aTeM HauMHAaeTCs Tpoliecc nepedopa JaHHbIX, IEHb 3a THEM.

B nukie nepebopa JaHHBIX MPEACTABIISIIOT UHTEPEC JIBa TJIaBHBIX OJIoKa —
MepBbIi FTeHEPUPYET CUTHAJBI MOKYITKY Y MTPOJAXKU, a TAKXKe LEeHbI AJI JUMUT
HOTO U CTOMN-TNPUKA30B, UCMOJb3yEMbIX BEIOpaHHOU Mojenbio. [TapameTp
mode/type BbIOMpaeT Moaesb: 1 — Moaesb MepeKyIJIeHHOCTH/ TiepenpogaHHO
CTU, 2 — MOJIeJIb CUTHAJIbHOM TMHUU, 3 — MOJE/Ib Ha pacxoxaeHuu. [1pu aTom
WCIIOJIb3YETCSI OJVH U3 BbILIETIEPEUYUCTEHHBIX OCUMUISITOPOB, BBIOPAHHBIN
napameTpoM osctype. TlociaenHuit 60K MPOU3BOIUT BXOM B PHIHOK COIJIACHO
BBIOpaHHOMY 3HAUYCHUIO MTapaMeTpa ordertype: 1 — 1151 BXoda MO LIgHE OTKPHI
Tusl, 2 — T10 JUMUTHOMY IIpUKa3y, 3 — IO CTOII-IIPUKA3y. 3aTeM CHUMYJISITOP
WCTIOJIb3YeT CTAaHIAPTHYIO MOJE/b BbIXONA ISl 3aKPBITUST CACJIOK.

TouHble JOTMYECKHWE OCHOBAaHUS IS BXOAA OYAyT OOCYXXAAaThCs HUXE B
KOHTEKCTe MHAWBUIYATbHBIX TECTOB, UTO HE TPeOYyeT OT YUTaTess1 MTOHUMaHMS
WM o0palieHus K Koy.
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PE3YJIbTATbl TECTOB

[TpoBoauIOCh TECTUPOBAHUE TPEX OCUUJUISITOPHBIX MOJIE/Iel BXoAa: Ha OCHO
Be TOHSTUS TIepeKyIJIeHHOCTH /MiepenpoaaHHocTH (octmuiaTopsl RSI u cro
XaCTUYECKUIi), HA OCHOBE B3aMMOJICHCTBUSI OCLIMILISITOPA C CUTHAJIbHOM JIMHU
eii (ctoxactTmueckuit octmuiaTop 1 MACD) 1 Ha ocHOBe pacxoxaeHUs (cTa
TUcTUYeCcKUi ociusitop, RSIu MACD). Bee nHanBUIyaIbHbIE KOMOMHALIMI
ObUIM MCCJIEIOBaHbI C BXOAAMMU 10 LIEHE OTKPBITUS, IO TUMUTHOMY ITpUKa3y 1
Mo cron-mnpukasy. CpaBHeHUE pe3yJbTaTOB BCEX TPeX BUIOB BXOIOB IPUBE
JIEHO HUXXe B JTaHHOM IJiaBe.

Tabna. 7-1 u 7-2 comepxar pe3yJibTaThbl Kaxnoro u3 21 tectoB. JlaHHbIE pac
MpeaeeHbl TT0 TOPTyeMbIM (DMHAHCOBBIM MHCTPYMEHTaM, 1O MOJAEJSIM, MoKa
3aBIIIMM IIPUOLUTL M YOBITOK B TIpe/iesiaX BBIOOPKM (Tabi. 7-1) 1 BHe IpeaeioB
BbIOOPKU (Tabs. 7-2). IlepBolii cronben (SYM) — 3To CUMBOJI paccMaTpuBae
MOTO pbIHKA, MepBasi CTpoka — HoMmep TecTa. CTerneHb MPUObLTBHOCTU U YObI
TOYHOCTHU PBHIHKOB JUISl KaXXKI0M MOMAENIM yKa3aHa CICAYIOIIMM 00pa3oM: OAUH
MuHyc (—) o3Hayaer yobIToK B $2000 — 4000, nBa MuHyca (- -) — YyOBITOK
oonee $4000; omun 1roc (+) o3HavaeT nmpuobsLIb $1000 — 2000, nBa IO
ca (++) — npubsuIb 60see $2000; mmycTas styeiika o3HavaeT MpruobLIh 10 $ 1000
iy yobIToK 10 $1999 co cuenku.

TECTUPOBAHUE MOAEJIEA, OCHOBAHHbIX HA MOHSATUU
MEPEKYMNJIEHHOCTU/NEPENPOJAHHOCTU

Bxonbl reHepupoOBaInCh, KOrma OCHWUISTOP MepeceKasl BEpXHUil TTOPOT BHU3
WJIA HYKHU TTOPOT BBEPX. DTU MOAEIIU SIBJISIIOTCS IPOTUBOTPeHIOBBIMU. Kor
Jla OCLIMJUISITOP YKa3bIBAaeT Ha MUMITYJIbC LIeH, HAIllpaBJIeHHBIA BHU3, IIPOMU3BO
JIATCS TIOKyNKa. B IIpOTUBOITOI0XHOM cilydae ITpOM3BOAUTCS ITpoaaxa. B Tec
Tax oT 1 10 6 UCIOIB30BAIUCh CTOXAaCTUUECKUIA ocLiATOp U RSI, TOCKOIBKY
JUISI HUX CYLIECTBYIOT CTaHAAPTHEIC MIOPOTU, YaCTO IIPUMEHSIEMbIC BbIIICOIN
CaHHBIM CITOCOOOM.

Tecmvt 1—3. Cmoxacmuueckue moodeau HA OCHO6e NOHAMUS NepeKyn
AeHHocmu/nepenpodanHocmu. DOTU TECTHl OLCHUBAIOT pabOTy MOIEIN C
BXOJIOM 1O IIeHe OTKPBITUS (TecT 1), MO JIMMUTHOMY ITpUKa3y (TeCT 2) 1 IO CTOII
mpukasy (tect 3). Mcnonb3oBaH opurrnHanbHbIN BeicTphrit %K 1o JIsiiny, me
pyonx — ot 5 1o 25 c marom 1. Hamnyyinme 3HaueHust aist tectoB 1, 21 3 cocra
Bwn 25, 20 u 16 cooTBETCTBEHHO. 1151 CTOXaCTUYECKOI'O OCLUIUISITOPA Tpaau
LIMOHHbIE TTOPOroBhie 3HaYeHMs1 cocTaBisior 20 (HmkHee) u 80 (BepxHee). B
LIEJIOM 3TU MOJEIM HECIU TsKeJIble YOBITKY Kak B Mpefieax, Tak U BHEe BbIOOD
Ku (Tabu. 7-3). Kak 1 B mpeaplaylyx TeCTax, BXO/ 10 JUMUTHOMY IMPUKa3y ObL1
HaWIydIIuM (T.e. UMeJI MUHUMAaTbHBINA YOBITOK CO cAeKU). [TpoLieHT TpuObLIb
HbIX cneniok (37% B npenenax, 36% BHe MPenesioB CACTKK) TakKe ObIT MaKCH
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Tabmuna 7—1. Dggexmusenocms 6 npedenax 6bl00pKU N0 mecmam U polHKaM

SYM | 01) 02 03| 04| 05| 08] 07| 08| 09| 10] 11| 12| 13| 14| 15| 18] 17| 18] 19| 20] 21
sP |- |- - - + [- |+ + |-
YX |- S i ] R PR = = + .
lus = |- |- |= [++ - |- - - i az fow e ilm ++ |-
™M -] |-- - |- |- = = |- [#+ |++
™Y |- PR e Py e £ i T o T o + |+
B - |- P [y -+ |- | ++
iDM |- el + - + |+ [++
SF__ |- + |- |- |+ - + |- ¥ |++ [++
JY - = = = b = b = e e b
El‘,'x =l = = = = |s - - — e s | e I
ED [= [= |= |= |= = fe fe e e fo fe e e fe fe e (e e e
= 5 5 T L P T S T - o =l [eef+ [ee [4e |4+ [+
HO i - fa Jus . - *  [44 (44 [+4 (44 [+4 (44
E']U_'- - |- |* + + |+ |ee 4+ [+ |+ *
GG = |- |= -+ |- |- a e 4 |- ++ 44 [+4 [+4+
Isi - s ¢ ]= |- |- |- B = |= |= |= [##|= [++
PL |- |« |- [#+ [#+ = s T RN BTN T = = [e+ |- [+
|I_’A e = = |= |* |~ | - + |- =] |- = |- [- |- [++
[FE - [#+ |- |- |- - = = * [+ [++
ILC * |- |« |= [#+ - = = [|= [= [= = e (4o =
IH |- |- |- = |= = |- |- |- +4+ e Jo f= = |- -

irB |- B e = |#e = [+ [+ |44 [+ [+ |4+
3 = R = o [ (4 [ed 44 [0 [4e [# (44 [=
SM =y R B i * (e e |- |- [+ [#e [++

BO =y - f— s = - - +4+ |44 [+ |- +4
[+] = = |= = = = = | = = = = = | [+* g I
[+] =l |= | Jee]|tt]= |- |= = |-} |- |- |- |- - = |-
W = |- |- |- is: Ry B b fe I M e oo fan ' fon -
1 i S R e By Iy ey See B B "] P AR PSR Sea e egEy M O e
Mw-— o - = = - - - = ¥ = = (= = = =
KC |- = [+ |- + ++ |- |- + v [++ [+ [+%
cC = |# Je= | |= | - = |- - |* o |-
SB [= = = |= |= = |- F - |- |e]- |- + |- |4 |4+ [4+ [#+
m Lt e e i e et - +-""" “' ."+!-
e - - = = = E F - F = |- - |# — |+ [#+ e |+
LB |- = |- = |« |- - [= = [= |- [= [= [++ [++ [++

MaJIbHBIM MPU UCIIOJABb30BAHUM 3TOrO BXoAa. BXoa mo crom-mnpukasy naji npo
MEKyTOUHbIE PE3YJIbTaThl, MO LIEHE OTKPBITUS — Hauxydamue. Toprosas cTpa
Terusl paboTana 1OCTaTOYHO IJIOXO B 00enX BHIOOPKAaX U Ha BceX pbIHKax. BHe
penesioB BHIOOPKU HEOOJIbIIIME NPUObLIN ObLIY MOJTYYEHbl Ha PIHKE OpUTaH
CKOTO (pyHTa U anieIbCUHOBOTO COKa CO BCEMU BUIAMU BXOAOB, a IIPU BXOAE IO
CTON-TIPUKA3y — Ha PbIHKE Jieca, COEBbIX OOOOB U XXUBBIX CBUHEU; OoTMeda
JIUCH ellle HEKOTOPbIE HEYIMOPSIOYEHHbIE MeJKre Mpuobu. B obuiem, 3Ta
MOJIE/Ib IPUHAJIEXKUT K YUCTY XyALIUX U3 TECTUPOBABIINXCS.
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Tabauua 7—2. DggpexmusHocmo 6He npedenos vlOOPKU NO mMecmam U PbIHKAM
SYM | 01] 02] 03] 04] 05] 06] 07] 08] 08] 10] 11] 12] 13] 14] 15] 18] 17] 18] 18] 20] 21
SP |- |- |- = |= |= = = e TE P R e P

u == f== = = *+4 |= |a == - - = = = = |= |== - |
Us |= |- |=|= I|= |- |- - |- - == |- |- + |-
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Tecmovt 4—6. Moodeau RSI na ocnoée nowamusi nepexynieHHocmu/nepe

npodannocmu. DTa MOJIENb OLIEHMBAIACH C BXOIOM IO IIEHE OTKPBITHS (TecT 4),
10 IMMUTHOMY IIPUKa3y (TeCT 5) U Mo cTon-npukasy (Tect 6). PaccunThiBaics
opurnHanbHbI RSI mo Bunbssamcy, mepronx — ot 5 1o 25 ¢ marom 1. Hammya

1Iee 3Ha4eHMeE 1T BCEX TECTOB cocTaBMIIO 25. Mcronb30BaHbI TpaAULIMOHHBIE
noporoBsie 3HaYeHus: 30 (HmkHee) u 70 (BepxHee). Monenb paboTaia eiie
XyXe, 4YeM CTOXaCTHMYecCKasl, MPOLICHT MPUOBLILHBIX CIOCJIOK B OOIIEM cCllydae
kosebaics ot 26 no 37%. Cpenuuii youITOK B crenke mocturan $7000. O6mas
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MPpUObUTH ObUIA JIYYIlle, YEM B TECTE CTOXaCTUIECKOTO OCHUJIISITOPA, U, TOCKOJIb

Ky ObLJIO COBEPILEHO MEHbIIE CIEIOK, XOTs YOBITOK Ha CHENIKY ObLT OOJIblIE,
o0IIMIA YOBITOK OKa3zajicsl MeHbllle. MoJesib He HalllJla KaKOro-JIn0o «Cj1adboro
MeCTa pbIHKA, KOTOPOE MOXHO OBLIO OBl MCIIOJIb30BAaTh JIJIsl MOJYyYEHUS IPpU

Obuu. Jlyuine Bcero padotaji BXOA MO JUMUTHOMY IpUKa3y, Mpo4yue — IMpU

MEpHO OAMHAKOBO. I1pUObLIb IOTyYeHa Ha 3HAYUTEIBbHO OO0JIbIIIEM KOJIUYECTBE
OTIEJIbHBIX PBIHKOB, OCOOEHHO B TeCTe 5, Tyie IPU BXOAE MO JUMUTHOMY TIPU

Ka3y NMpUOBUILHBIMU OBUIM B MpelesiaXx BhIOOPKM Ka3HadyelcKue OoOJuraluu,
30JI10TO, cepedpo, IUIaTUHA, CKOT, OBeC M Ko(de; BHE MpeaeioB BHIOOPKU — 30

JIoTO, cepedbpo, IlaTMHa, CKOT U oBec. KpoMe Toro, BHE MpeaesioB BHIOOPKU
MIpUOBLIb YAaI0Ch MoaydnuTh Ha peiHKax NYFE, 0putanckoro ¢yHra, Ma3yra,
KYKYpY3bl, caxapa, areJbCMHOBOIO COKa U Jieca.

TecTbl MOAeNen Ha OCHOBE CUrHaJibHOM JIMHUMN

B npunHuMIie, 310 Mone1M, OCHOBaHHbIE Ha MIEPECEYCHUU LICHBI M CKOJIb3SIILEr0
CpeIHEero, ¢ TeM OTJIMYMEM, YTO LIEHOBOM psill 3aMEHSIETCSI 3HAYEHUSIMU OCLIVIT
JngTopa. B TakoM ciiydae CKoJIb3sIlee CpeAHee HA3bIBACTCS CUCHAAbHOU AUHU
eil. Korma oclyuisiTop OIMycKaeTcsi HUXKE€ CUTHAJbHOM TMHUM, OTKPHIBAIOT KO
POTKYIO MO3ULIMIO, KOT/Ia TOAHUMAETCS BbIllIe, OTKPHIBAIOT JUTMHHYIO TTO3UIIUIO.
OcLMuISITOpBHl UMEIOT MEHbIIIEE 3ana3blBaHUE, YEM CKOJIB3SIIUE CpeaHue, 1
MEHee 3alllyMJIEHbI, Y4eM COOCTBEHHO LIeHBI. [103TOMY MpU UCTI0/Ib30BaHU U 1aH
HOM TOPTOBOIl CMCTEMBI MOXKHO HaIesIThCS Ha IoJydeHHe Oosiee CBOECBpEeMEH
HBIX U HaJeXHBIX curHajaoB. B Tectax 7-12 mMcroab30BaHbl CTOXaCTUYECKUI
ocimsitop 1 MACD. Mennennsiii %K 00bIYHO MMEET CUITBHO BbIpAaXKeHHOE
IUKJIMYECKOEe MOBEIeHNE, YTO JAe/aeT ero MPUrogHbIM IS BXOJOB Ha OCHOBE
curHasnbHO TMHUM. I'padouk MACD 00BIYHO CTPOUTCS C CUTHAJIBHOM JTMHUEH,
Jlaxke Korma rmepeceyeHust He paccMaTpUBalOTCsl KaK KpUTepUil Bxopa.

Tecmvt 7—9. Mooeau Ha ocHOGe CMOXACMUUECKO20 OCUUAAAINOPA C CUZ
HaavHoU auHuell. DTa MOAEIb OLIEHUBAJIACh C BXOJAOM I10 1LIEHE OTKPBITUS
(Tect 7), Mo TMMUTHOMY MpUKa3y (TecT 8) U Mo cTom-Ipukasy (tect 9). Paccum
THIBAJICSI OPUTMHAIBHBIN MemieHHslin %K mo JIsiiHy, TOCKOIBKY B IIpeaBapu
TEJIBHOM TeCTUpOoBaHUU BuicTphiit %K mpuBOAMI K M30BITOYHOMY YUCITY CIE
JIOK, BbI3BaHHBIX BHICOKUM YpOBHEM Iiiyma. CUTHaIbHASI IMHUS TPeACTaBIsiIa
€000 IpocToe cKojb3dllee cpenHee MemrenHoro %K ¢ nepuogom 3 nus. Ile
puofd ocuIsITOpa — OT 5 10 25 ¢ marom 1. Haunyyiuue 3HadyeHus 1151 TSCTOB
7,819 cocraBunu 15, 14 u 11 cooTBeTcTBeHHO. B 11eJloM Moesb Hecia TShKe
JIble YOBITKM B pacueTe Ha OfHY CAeJKY. BBuay OGOJIbIIOro KOJIMYECTBa CACTOK
YOBITKM OBUIM acTpOHOMMYECKHMMMU. BXoa 1Mo TMMHUTHOMY IpUKa3y ObLI Hau
JIyduM (T.e. UMeJT MUHUMAJIbHBIN YOBITOK B CHAEIKE U MaKCUMAaJbHBIN TIPO
LIEHT MPUOBUIBHBIX CIEJIOK). XYK€ BCero padoTaj BXO 10 LIeHe OTKPHITUSI. DTa
MOJIENIb TOJIOXKUTEIBHO pearupyeT Ha MCIOJb30BaHUE CTOI-TPUKa3oB. Bos
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MOXHO, 3TO CBSI3aHO C TEM, YTO OHM JEHCTBYIOT MOAOOHO (DUIIBTPaM TPEHIOB:
ecii o0HapyKeHO JBIDKEHHE TPOTUB TPeHa, Tpekae, YeM cpaboTaeT BXOI,
Pa3BOPOT PhIHKA JOJDKEH MOATBEPAUTHCS. BXOIBI ITO CTOM-MPUKA3Y TAKXKE pa
OoTaJIM JTydllle B CHCTeMaX Ha IepeceueHNH CKOJB3SIINX cpeTHUX. B obIem,
TOJILKO Ha IBYX PhIHKAax ObUIa IMOJIydeHa MPUObLIb B IIpeaeiaX BHIOOPKH, BHE
MpeaeaoB — HECKOJIBKO MEJIKMX MPUOBLIEH Ha IPYTUX PhIHKAX; HA PhIHKE Kode
yaajoch moayuuth 6onee $2000 B caenke.

Tecmvt 10—12. Moodeau MACD na ocnose cuzHaabHOU AuHUU. DTA MO
JIeJIb OLIEHMBAIACH C BXOIOM IO 1IeHe OTKpHITUs (TecT 10), 110 TMMUTHOMY IIpU
Ka3y (tect 11) u 1o crom-npukasy (tect 12). PaccumThiBajics KiiacCU4eCKui
MACD c ucrnojib30BaHrEM 3KCIOHEHIIMAILHBIX CKOIL3SIINX CpeaHuX. [lepn
0J1 KOPOTKOT'O CKOJIB3SIIIEr0 CPeIHETO IIPOTOHSIICS OT 3 1o 15 ¢ 1rarom 2, mepu
Ol JUITMHHOTO CKOJb3s1ero cpeaHero — ot 10 mo 40 ¢ marom 5. Ckomb3siiiee
cpedHee, ciyXalllee CUTHAJbHOM JIMHUEH, UMeJIO TPaAUuLIMOHHBIN (PUKCUPO
BaHHBIM ITIepUOJ, paBHLIM 9. B 001leM, 3TOT OCUMIIATOp paboTal JIydllle, YeM
KaKoi-1100 U3 UCIBITAHHBIX 10 CUX ITop. B mpenenax BHIOOPKU JIyYIIMM OBLT
BXOJI, 110 INMUTHOMY IIpMKa3y, XyAIIMM — 10 1LieHe OTKphITUsl. BHe npenesion
BBIOOPKM BXOJI TIO0 CTOI-IIPUKAa3y JaBaJl MAKCUMAaJIbHBIM (M3 MOJIYYeHHBIX IO
CHX ITOP) MPOLEHT NPUOBLTLHBIX cHeoK (40%) 1 MUHUMAJTLHBIN CPEeIHUI YOBI
TOK B celike. B ripeenax BLIOOPKHU TOJBKO PHIHOK Jieca JaBajl OLYTUMYIO ITpU
OBLIb IIPY BXOJIE T10 JIMMUTHOMY ITpuKa3zy. I1py BXoje o CToI-TpuKa3sy B Ipe
Jieiax BLIOOPKM ObUTH MPUOBLTBHEI TAKXKE PHIHKM KUBBIX CBUHEH, CBUHOM TPy
JUHKH, Kope 1 caxapa. I3 HUX BHE IIpeiejIOoB BEIOOPKU OCTAJIMChH ITPUOBLLIL
HBIMH JIeC, XXVBbIe CBUHbM, CBUHAs TpyaAUHKA U Kode. MHOrue phIHKU, YObI
TOYHBIE B IIpe/ieiax BEIOOPKH, Jai MpUOBLIL BHE ee. [1ooKuTeIbHbIe pe3yib
TaThl 110 MAKCUMAaJIbHOMY KOJIMYECTBY PHIHKOB ObLIM ITOJYYE€HBI IIPH MCIIONIb
30BaHUM BXOJA [0 CTOIT-TIPUKAa3Y.

TECTbl MOAEJIEA, OCHOBAHHbIX HA PACXOXXAEHMU

Tectbl 13 — 21 paccMaTpuBalOT pacXoxXaeHUs rpaUKOB LIEHbI U CTOXaCTUYeC
koro ocuuisitopa, RSI 1 MACD. PacxoxneHre — 3T0 KOHICIIINS, UCIIOJb
3yeMasi TeXHUYeCKUMU TpelaepaMu JIjIsi ONcaHusl SIBJICHUsI, JIETKO 3aMEeTHO
ro Ha rpaduKe, HO TPYAHO MOAAAIOIIETOCS AITOPUTMUYECKOMY OIpeneIeHUIO
u aHanu3y. [TpuMepbl pacxoxaeHUs1 U300paxkeHbl Ha puc. 7-1. Pacxoxcdenue
MOSIBJISIETCSI, KOTJIa PIHOK 00pa3yeT mpoBaJi, 0osiee HU3KUIA, YeM MPOBaJl WU
Mapa npoBajioB, 00pa30BaHHBIX B 3TO BpeMsI OCLIMILISITOPOM, YKa3bIBasl, TAKUM
o0pa3oM, Ha MokKyrnkKy. CUrHaji K npojaxe BO3HUKAeT B MPOTUBOIIOJOXHOM
cutyauuu. [TockonabKy (hOpMbl BOJH MOTYT ObITb CAMBIMU Pa3HBIMU, OMPEe
JIECHUE PacXOXIEeHUI — HEeTpUMBMAJIbHAs 3a1ada. XOTs Halll aiTOPUTM YCTPO
€H 2JIEeMEHTApHO U JaJieK OT COBEPILEHCTBA, MPU UCCIeI0BaHUM Tpa(pruKOB OH
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JIaeT TOCTaTOYHO HaAEeXHbIE€ Pe3yJbTaThl, YTOObI CYJIUTh O KaY€CTBE OCHOBAH
HBIX Ha PACXOXIECHUU CUCTEM.

Mpbi 6ynemM 00CyKIIaTh TOJbKO CUTHAJIBI TOKYITKH, TTOCKOJIBKY CUTHAJIBI TTPO
JIaXW TPECTABISIIOT CO00 MX TOYHYIO TIPOTMBOMOJIOXKHOCTh. Jlornka airo
puUTMa TaKoBa: B Te4YeHHE 0003peBaeMOro UCTOPUYECKOro nepuoja (len3) Ha
XOJSIT IHV C MUHUMAJIbHBIM 3HAaYE€HUEM B IIEHOBOU CEpUU U B 3HAUECHUSIX OC
HWUISITOpa. 3aTeM MPOBEPSIOT PSIl YCIOBUM: BO-TIEPBbIX, MUHUMYM LIEHOBOTO
psifia He TOJKEH TIPUXOIUTHCS Ha TEKYIIUN JeHb (T.€. JOJKHO HA4aThCs ITOBBI
IIEHUE), HO MOMAaaaTh B MPeesibl MTPOIUIBIX IIIECTH THEH (T.€. 3TOT MPOoBaJI A0
JKE€H OBITh OJIU30K K TEKYIIEMY MOMEHTY). MUHUMYM B 1IEHOBOI TOCJIeI0Ba
TEJIbHOCTU JOJKEH UMETh MECTO HE MEHEE YeM 4Yepe3 YeThIpe JHS B MOCJIEN0
BaTeJIbHOCTU 3HAYEHUU ocumuIsiTopa (MIyOodaliluii IpoBajl OCIHULISITOpa
JIIOJIKEH ollepexkaTh MIyoouaiinunii mposas 1eH). Ellle oqHO yclioBHe COCTOUT B
TOM, YTOOBI MUHUMAJIbHOE 3HAYEHUE OCLWIISATOpPA HE TMPUXOIUIOCH Ha Tep
BbII IeHb B 0003peBaeMoM Tepuoe (T.e. TOMKEH ObITh CPOPMUPOBAH MUHU
MyM). Jlydirie, 4ToObI OCHMILISITOP ObUT B CAMOM Havajie 00paTHOTO JBUKEHUSI
(d4ro ompenensieT BTOPOI MpoBaji KaK CUTHAJ K MoKynke). Eciu Bce ycnoBust
BBITIOJTHEHBI, TO PACXOXACHWE HAIUIIO U OTIAETCs MpUKa3 Ha MOKynKy. Eciu
MpUKa3 Ha MOKYIKY He OTIaH, TO MOJAOOHBIM Xe 00pa3oM MPOU3BOIUTCS MO
WUCK PACXOISIIMXCS MUKOB, U MPU UX OOHAPYXKEHUU U COOTBETCTBUU MOI00
HBIM KPUTEPUSIM OTAAETCS MPpUKa3 Ha Tpoaaxy. Takas MeToauKa JOCTaTOUHO
XOPOIIIO HAXOIUT pacXoxKAeHUs Ha rpadrkax. 3a UCKIIIOYEHUEM BUIA BXOIOB,
€IMHCTBEHHOE pa3inyue B TecTax ¢ 13 mo 21 — 3To ucnoab3yeMblil BUI OC
HWLISITOpA.

Tecmot 13—15. Modeau pacxoxcoenuss NeHbl U CHIOXACHUYECKO20 OC
uyuaramopa. Co CTaHZAPTHBIMY BXOJaMU UCTONb30Baicsa beictpoiit %K. Omn
TUMM3ALUST COCTOSIA B TIPOTOHKE MEPUOIa CTOXaCTUYECKOIO OCHWLISITOpPAa OT
5 10 25 ¢ marom 1 1 0603peBaeMoOro rneproaa pacxoxueHus ot 15 1o 25 ¢ ma
rom 5. Jlydive mapamMeTphl AJ1s Tiepruoda 1 AJIUHbI cocTaBwiu 20 u 15 aj1s1 Bxo
JIa 110 LIeHE OTKPbITUS, 24 1 15 17151 BXOa 10 TMMUTHOMY MpUKa3zy v 25 u 15 nis
BXOJla MO CTOI-MpuKa3y. Kak B mpeaenax, Tak U BHE MpeaeoB BbIOOPKU 3¢
(EeKTUBHOCTD 3TOI MoAeau ObLIa B YMCJIe XYAIINUX; B Mpeaesiax BHIOOPKU He
CKOJIbKO JIyylile paboTaj BXO/ MO JUMUTHOMY MpUKa3y, BHE MPEAeIOB — BXO[I
o cTorn-TpuKasy. B npeaenax BBIOOPKU MPU UCTTOIB30BAHUU BCEX BUIOB BXO
JIOB MPUOBLTb ObLIa TTOJTy4YeHa Ha phIHKAX HEATWJIMPOBAHHOI'O OEH3MHA, COEBBIX
0000B U COeBOW MyKU; MPU BXOIE IO JUMUTHOMY MpPUKA3y TAKXKEe ObLIU MPU
OBLTbHBI PHIHKM 30JI0Ta Y CBUHOU IpynvMHKU. BHe TpenesoB BEIOOPKU HEATU
JIMPOBAHHBIA OEH3WH ObUT MPUOBUTLHBIM CO BCEMU BUJAMU BXOJOB, COEBBIE
000bI — MpU BXOHAax MO 1I€HE OTKPBITUS U MO CTOM-IpUKaszy. BHe mpenenon
BBIOOPKU TTPUOBLUIHL ObLIa MOJIydeHa Ha OOJIbIIIEM KOJIMYECTBE PHIHKOB, TMPUYEM
HaUJIYYIIMX PEe3yIbTaTOB yIAIOCh JOCTUYb ITPU MCTIOJIb30BAHUU BXO/IA IO CTOIT
npukaszy. Takoe siBJieH1e, HECCOMHEHHO, TOKa3bIBAET, YTO ONTUMU3ALMS HE OKa
3bIBaJIa BJIMSIHUS HA PE3YJIbTaThl, a TAKXKE TO, YTO HA PhIHKAX B TTOCJIETHUE TO/IbI
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MPOU3OIILIN U3MEHEHUSI, MMOBbICUBIIINE 3((HEKTUBHOCTD UCTIOJIb30BAHUS 10
JIOOHBIX Mofiesiell. DTO MOXET ObITh OOBSICHEHO CHUXEHUEM YuCia TPEHIIOB U
0oJiee HEPOBHBIM XapaKTEPOM TOPTOBJIM Ha MHOTUX PbIHKAX.

Tecmur 16—18. Moodeau pacxoxcdenus yenv: u RSI. OnTuMmzainusi COCTOS
sa B mporoHke nepuona RSI ot 5 1o 25 ¢ marom 1 1 o6o3peBaeMoro nepuonaa
pacxoxjaeHus ot 15 1o 25 ¢ marom 5. B obiiieM, pe3yabTaThl ObLTN TI0XMMU. B
npenesiax BBIOOPKU HarMeHee yOBITOUHBIM ObLT BXOJI MO CTOI-TIPUKA3y, 32 HUM
cliefioBaJl BXOJ 1Mo JUuMUTHOMY Tipukasy. [lockonbsky RSI — oauH u3 uzinob
JIEHHBIX UHAUKATOPOB, UCTIOIb3YEMbIX TTPU MTOUCKAX PACXOXIEHUSI, TAKUE IJI0
XUE€ Pe3yJbTaThl TOCTOWHBI 0COOOro BHMMaHUs. Ma3yT NpuHOCWUIT TIPUOBLITU
CO BCEMM BUIIaMU BXOJ0B, HEATUJIUPOBAHHBIN OCH3UH ObLT BeCbMa MPUObLIEH
MPU BXOJIE TIO LIEHE OTKPBITUS U TIO CTOI-TPUKA3y, Chipast He(Th — MPU BXOJE
10 TUMUTHOMY TIPMKa3y U TI0 CTOMN-npukasy. B mnpenenax BBIOOPKU CO BCEMU
BXOJaMU ObUIM ITPUOBLILHBI COeBbIe OOOBI, C BXOAOM I10 CTOII-IPUKA3y HEILJIO
X0 paboTalli arejIbCMHOBBIN COK, KYKypy3a, COeBOE Macjo U CBUHAsl TPyIuH
Ka. BHe npenenoB BHIOOPKU PHIHOK HE(MTEMPOAYKTOB HE MPUHOCUI YCTOHYU
BBIX IIpUOBLIEH, a COeBble O0OBI OCTaBAJUCH MPUOBIIBHBIMU CO BCEMU BUAAMU
BXOJIOB; alleJIbCUHOBBIN COK M COEBOE MACJIO TO-TIPEXXHEMY MPUHOCWIN MPU
OBbUIb IIPU BXOJIE 10 CTOM-TIPUKA3y.

Tecmor 19—21. Mooeau pacxoxncoenus yensi u MACD. Tlepuonm KopoTKoro
CKOJIB3SIILIETO CPeIHEro MporoHsijics ot 3 1o 15 ¢ marom 2; nepuon JIMHHOIO
cKoub3sIero cpeaHero — ot 10 1o 40 ¢ maroM 5; 0603peBaeMblii IEPUO]I pac
XoxaeHus — oT 15 go 25 ¢ marom 5. McciienoBaiuch TOIBKO Te HAOOPHI ITapa
METPOB, TIIe EPUOJI JUTMHHOTO CKOIB3SIIIETO CPEAHETO ObLJT 3HAYUTEIBHO 00JTb
11e, YeM Mepro KOpOTKOTO.

Hakoney-mo modeau, komopwsie pabomarom, APUHOCS NOAOICUMENBHYIO
npubsbinb U 6 npedenax, u eHe npedenoe evibopku! Ilpu Bxone 1Mo LIEHE OTKPbI
TUSI TOPTOBJIST ObUTa MPUOBUTLHOUM B 000MX 00pasliax JaHHbIX. B mipenenax Bb
OOpKU cpeaHsIs caeka npuHocwiia $1393, npuoObLIbHBIMU OblI 45% CHEeNoK, a
BEPOSITHOCTD CIYYallHOCTU pe3y/IbTaToB ObuIa Bcero 8,7% (1ocie KOppeKLun
99,9%). Y nnvHHBIE, ¥ KOPOTKHKE MO3UIMK ObLIU MPUOBLTbHBEIMU. HecMoTpst Ha
HU3KYIO CTaTUCTUYECKYIO TOCTOBEPHOCTD B Tpeesiax BHIOOPKU, BHE ee Mpe
JIEJIOB TIPUOBLIN TTPOJOJIKAIUCH: C YUYETOM MPOCKAIb3bIBaAHNSI U KOMUCCHOH
HBIX CpelHsIs MPUOLLIL B caeike coctaBmaa $140 mpu 38% mpuOBLLIbHBIX CIOE
JIOK (TOJIbKO KOPOTKME MO3ULIMU ObLTUA MPUOBUILHBI).

Bxon mo nMMuUTHOMY TIpUKasy B mpelesax BbIOOPKU paboTanl HECKOJbKO
XYK€, HO BHE IpeIesioB BRIOOPKM — 3HAYMTEIbHO ydine. Ha puc. 7-2 nuzobdpa
>XKeH rpaduK U3MEeHEHHUs KaruTajia JUisl TecTa C BXOIOM 10 JIUMUTHOMY TTpUKa
3y. B nipenesiax BEIOOPKU cpeHsist TpUObLUIb B caenke coctaBuia $1250 pu 47%
MPUOBLTBHBIX CACJIOK (MAaKCUMaTbHOE U3 MOJyYEHHbIX 3HAYECHUI); MPUOBLIb
HBIMM OBbLTU U JUTMHHBIE, U KOPOTKHE MTO3ULIMU, IPUYEM BEPOSITHOCTh CITy4Jaii
HOCTHU npubkLIeit coctaBmia 13,1% (mocne koppexkuuu 99,9%). Bue npenenos
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Pucynok 7-2. I'paduk M3MeHEeHUs KanuTtaia Juisl Tecta pacxoxaeHus eHsl 1 MACD co
BXO/IOM TIO JIMMUTHOMY TIpUKa3y.

BBIOOPKHM MOJEb TTpUHOCHIIA B cpeaHeM $985 B cmenke, Gbla MIPUOBUTBHON B
44% cnenok, a BEPOSITHOCTH CIIyJaliHOCTU MPUOBLIM cocTaBisiia Bcero 27,7%.

B mipenenax BEIOOPKM BXO[I IO CTOTI-TTPUKA3y TaBaJl MAKCUMAIBHYIO Cpell
HIOIO TIPUOBLITH B CACIIKE, HO BeJl K MUHUMAJIbHOMY KOJTMYECTBY CHEJIOK, U3 KO
TOPBIX NPUOBUTLHBIMU OBLTA TOJIBKO KOPOTKME. BHe TipenesioB BRIOOPKU CHC
TeMa TepIieJia CpeaHUIl YOBITOK pa3mepoM B $589 B cielike, rmpryeM MpUObLIb
HBIMU OBITA TOJTBKO KOPOTKYE TTO3UIINHN. BHE 3aBMCMMOCTH OT BHJa BXOIOB 3Ta
MOJIeJIb COBEpIIIAIa CPABHUTEbHO HEMHOTO CJEJOK.

AHanu3 OTAEIbHBIX PBIHKOB (Tadj. 7-1 u 7-2) nmoaTBepxKaaeT NOTeHLUA
9TUX Mopesel. B mpeaenax BBIOOPKHU 00Jbllle ppIHKOB MPUHOCUIU MTPUOBLIb, B
obonx 00pasIiiax JaHHBIX IO BCEM TPEM BHIaM BXOIOB BBHITOIHBI OBUIN PBIHKHU
ceIpoii HedTH U Kode, MHOTHE PBIHKYW ObUTH TTPUOBIIBHBIMU C IBYMSI BUIAMU
BXOJIOB (Hampumep, Ma3yT, )KUBOU CKOT, COEBbIE OOOBI, COeBast MyKa M JIeC).

CYMMAPHbIA AHANTN3

Tabn. 7-3 comepKuT pe3ybTaTbl, pa30UTHIC 10 BUIY MO, BHIOOPKE AaH
HBIX U BUIy Bxona. [locieqHue mBa cTOJIOA M TIOCTIEAHUE IBE CTPOKU COIEP
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Tabauya 7—3. Dpgexkmusrocms 0CUUNIAMOPHBIX MOOenell NO MOOeAsIM, 6X00aM U
obpasyam OaHHbIX

Mopenb B npepenax BbIGOpkM BHe npepenoe BbiIGOpPkM CpepHee | CpepHee
Otkpbrive Jiumuthei  Cton Otkpbrive Jiumuthblia  Cron B Bre
npukas npukas npukas npukas | npeaenax | npenenos
Mepekyn/ -10.2 -10.1 -10.1 -23.7 -23.7 -22.5 -10.1 -23.3
nepenpog. -3672 -2228 -2586 | -3130 -2504 -2650 -2828.7 | -2761.3
CTOXaCTUYEeCKOro
Mepekyn/ -10.1 -9.9 -9.9 211 -18.3 211 -10.0 -20.2
nepenpog. RSI -7073 -4093 -6878 | -3537 -1978 -3824 -6014.7 | 31130
CurHanbHas -10,3 -10.3 -10.2 -23,5 -23.3 -23.5 -10.3 -23.5
JIUHUS CTOXACT. -2656 -1813 -2026 | -2324 -1330 -1968 -2165.0 | -1874.0
CurHanbHas -10.2 -9.6 -7.8 -22.2 -20.6 -18.7 -9.2 -20.5
nukna MACD -1808 -1210 -1476 | -1259 -1434 -533 -1498.0 | -1075.3
Pacxoxpaenue -10.1 -10.1 -9.8 217 -21.2 -19.9 -10.0 -20.9
cToXacr. -3245 -2443 -3008 | -3259 -3182 -2179 -2898.7 | -2873.3
Pacxoxpaenue -9.8 -8.9 =71 217 -18.8 -20.1 -8.6 -20.2
RSI -2278 -1529 -1309 | -3065 -3400 -2935 -1705.3 | -3133.3
PacxoxpaeHve 26,3 125 27.2 2.2 19.5 -5.3 22.0 5.5
MACD 1393 1250 2062 140 985 -589 1568.3 178.7
CpepHsis ropoBas
npuGbinb, % -4.9 -6.6 -4.0 -18.8 -15.2 -18.7 -5.2 -17.6
CpepHssanpuo.
Bcaenke, $ -2762.7 -1723.7 -2174.4 |-2347.7 -1834.7 -2096.9 -2220.3 | -2093.1

Kat cpeaHue 3HaueHus. KoJIOHKM cripaBa — yCpeAHEHUs 1S BCEX BUIOB BXO
noB. CTpoKU BHU3Y — YCPEIHEHUSI IJIsI BCEX BUIOB MOJICIEHA.

Hawyuivie pe3ynbTaThl B 00€UX BBIOOPKAX JAHHBIX MOJYYEHbI 17151 MOJIE
JI1 Ha pacxoxneHuu 1eHbsl 1 MACD. Bxoa mo nuMuTHOMY NpUKa3y AaeT Hau
JIydIlive pe3yJabTaThl, Kak B TMpenesax, Tak U BHE MPeIeoB BIOOPKU: JOXO
HOCTh B IPOLIEHTaX rofoBbIX — 12,5% u cpenHss npubbLIb B caenke — $1250
B Mpefenax BoIOOpKU. [{aHHbIE TTOKa3aTeld BHE TPEAESIOB BHIOOPKU PaBHBI
19,5% n $985 coorBercTBeHHO. Takue MoKa3arei KapIuHAJIBHO OTINYaIOTCS
OT NIPOYUX MOJEIIEH.

Hawuxynuieit (mpu ycpeaHEeHUM pe3yJbTaToB 110 BUAAM MPUKA30B) OKa3bl
BaeTcsl MOJieJIb Ha OCHOBE IIepeKyIUIEHHOCTH /TiepernpogaHHocT RSI, ocobeH
HO TI0 TIOKa3aTesllo CPedHEro yObITKa B cleike. Takxke cpeau Xyaliux ObuTU
MOJIEJIN PACXOXKACHUST LIEHbl U CTOXaCTUYECKOTO OCIUJUISITOPA, TEPEKYIIEH
HOCTH/TIEPENPOAAHHOCT Ha OCHOBE CTOXaCTUYECKOTO OCIMJUIATOpa U pac
xoxaeHus 1eHsl u RSI.
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IIpu cpaBHEHNM MeXIy COOOI BUAOB BXOMOB (IIPM YCPEIHEHUU IT0 MOIE
JISIM) JIy4Ilie BCETO MPOSIBUII Ce€0sI BXO/ IO JIMMUTHOMY IIPUKa3y U XyKe BCETO
BXOJI ITO LIEHE OTKPBITHSI.

3SAKJTIOMEHUE

Bxon mo iuMuTHOMY TTprKa3y 0OBIMHO pabOTaET JIy4Ille BCETO MTPU UCTOJIb30
BaHWM MOJIEJIE HA OCHOBE TTPOOOEB M CKOIB3SIIIUX cpeAHUX. BO3MOXHO, 3TO
CBSI3aHO C TEM, YTO OH MUHUMM3UPYET TPAaH3aKIIMOHHBIE pacxonbl. Bxom mo
CTOII-TIpUKAa3y TaKKe WHOTIA MOBbIIAeT 3(PHEeKTUBHOCTD, YTO 3aBUCUT OT €T0
B3aMMOJEUCTBUS C MOZAECJIbIO BXOA. [IJIsT HEKOTOPBIX OCHMJLISITOPHBIX CUCTEM,
HarnpuMmep ISl TpuObLIbHON cucTteMbl HAa MACD, npeanoyTuTeseH BXO.I Mo
CTOII-TIpMKAa3y, TaK KaK 3TOT TUIT IpUKa3a SIBJsIeTCS (PUIBTPOM TPEHIIOB.

Cyl1ecTByeT B3aUMOJENCTBUE MEXIY ONpeaeIeHHBIMUA OCLUJIISITOpaMU U
MozesisiMy. Mojiesiu Ha pacXoXIAeHUH, HalpuMep, Xopoliio padotaiu ¢c MACD,
Ho oTtBparuTesibHO ¢ RSI. Takue pe3yabTaThl TOKa3bIBAIOT, YTO CACAYET TECTU
poBaTh BCE COYETAHUS MOJIETN U MHAMKATOPA, MOCKOJIbKY BO3MOXHBI KOMOM
Haluu, paboratoiue ropazao >pdbekTuBHee Apyrux.

YTO Mbl Y3HAJIN?

J7s1 mofydyeHus1 HaWJTy4dlluX pe3yJbTaToB TpeOyeTcsl MPUMEHSITh
BXOJI TI0 TUMUTHOMY TMpUKazy. Bripoyem, cieayeT Takxke MmpoTec
TUPOBATh BAPUAHT CO CTOM-TIPMKA30M, MTOCKOJbKY MHOTA OH pa
OoTaer JIyyqie.

HpI/I TECTUPOBAHUN MOI[CJ'[Cﬁ, TI1€ MPpUMCHUMbI pa3/JIMYHbIC NHIN
KaTophbl, CICAYET MPOBEPUTH HECKOJIBKO MHAMKATOPOB B IMTOMCKAX
OIITHUMAJIBHOTO.

[TeITaliTech aITOPUTMU3UPOBATH MACH, OOBIYHO MCIOIb3yeMEIe
CYOBEKTMBHO M OecCHUCTEMHO. MHOTrma 3T0 MOXET OBITh YPEe3BhI
YaiiHO CJIOXKHBIM, IOTpeOyeT MPpUMEHEHUSI METOIOB HEUETKOM JIO
TMKY WM HEUPOHHEBIX CETel, a TAKKe APYIUX CIIeLNaIn3upoBaH
HBIX METOJIOB.
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CenoOHHOCTSH

IIpencraBrTe cede, uTo 3aBTpa — 7 uioHs 1997 r. Y mepen BaMu CTOUT BOIIPOC:
ToproBaTh win HeT? Eciu Bbl OyaeTe TOprorath, TO BXOAUTH HAIO OyAeT IO
OTKPBITUIO 1 BBIXOAUTH T10 3aKPBITUIO. Bam Tak:ke HEOOXOAMMO PEInTh, Kak
BOWUTU B ppIHOK. OTKPHITh IJIMHHYIO WIX KOPOTKYIO TTo3ulinio? B kayecTBe ua

CTH TIpoliecca TIpUHSTUS pelieHus: Bl ucciemyere moBeaeHre phIHKA B Kax

Joe 7 WIOHS 3a HECKOJIbKO MOCJIeAHUX JieT (Hampumep, 3a 10). Bol 3aHOCUTE B
TaOJIUILY CJICAYIOIINE JaHHBIC: KOJIMYECTBO THEH ¢ JAaTOM 7 MIOHS, KOTOa IIpo

BOJUJIUCH TOPTU, CPEAHEE U3MEHEHUE LIEHbI C OTKPBITUS 10 3aKPBITUSI U TIPO

LIEHT BPEMEHMU, KOTJla phIHOK MOJIHUMAJICS Wix nafai. [1peamnonaoxuM, 3a moc

neanue 10 jet 6bu10 8 cilyyaeB, KOTAa PIHOK ObUT OTKPHIT U MPOBOAMINCH TOP

ru. 3 3Tux ciydaes, OIYCTUM, PHIHOK 3aKPBUICS BbIIlIe OTKPBITHS 6 pa3 (75%),
M cpelHee M3MEHEHHUE LIeHBI paBHsU10Ch 2,50 (mpaBmomnomoOHast mudpa mist
S&P 500). Ha ocHoBe aToit nH(pOpMaIIMU Bbl pa3MelllaeTe TOPTOBbIN MpUKa3
Ha MOKYIMKY 3aBTpa IO OTKPBHITUIO U BBIXOJ IO 3aKPBITHIO. 3aBTpAlllTHUM Beue

pPOM BBI TTIOBTOpSIETE TIPOLIEAYPY VTS 8 UIOHSI, Ha CJISAYIOIIUEI Bevep JUIsl 9 UtoHs
u T.0. D10 onHa U3 opm cezoHHol Toproau. Crenaere au Bbl Takum obpa

30M Baiiry Toprosito nipubsiibHOM? byner nu Baiiia ToproBiisi XOTh HEMHOTO
JIydie ciydaiiHoit? BoT BOIpochl, KOTOPBIE BOZHUKAIOT IPU OOCYKICHUU Ce

30HHO TOPTOBJIM M Ha KOTOPbIE 3Ta IJ1aBa IMbITACTCS] OTBETUTD.

YTO TAKOE CE3OHHOCTb?

TepMuH «ce30HHOCMb» UCTIONB3YETCS TpeliaepamMu mo-pazHoMy. HekoTopbie
paccMaTpuBalOT CE30HHOCTD KaK SIBJIEHNE, CTPOTO CBSI3aHHOE C YETHIPbMSI BPE
MEHaMMU rojia: HaripuMep, YBeJIMUEeHUE CIpoca Ha MasyT JJIsi CUCTEM OTOILIe
HUS 3UMMOM M Ha O€H3MH JieToM. JIpyrue nomycKaoT 6oJiee IIMPOKYIO TPaKTOB
Ky, KOTOpasi yYUThIBAET MOTOAHBIE YCIOBUSI U MPEABBIOOPHBIE CUTYAIIUU.
l'omgamMu MHOTOUYMCIEHHBIE CTaThU B HAYYHBIX XKypHaiaX 1eMOHCTPUPOBA
JI, YTO aKI[uu HauboJyiee OBICTPO PACTYT B MEPBBIX YMCIAX KAXIOTO Mecslia.
IMpeanpuHuManuchk o0CyXAeHUs TaK Ha3blBaeMoro «3ddekTa ssHBapsi», co
IJIaCHO KOTOPOMY aKIIMM MMEIOT TEHIECHIMIO K POCTY B siHBape. ['aHHyna
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(Hannula, 1991) ucnonb3oBai ce30HHbIE LIMKIIbI B CBOE COOCTBEHHO! TOPTOB
JIe, IPeaoCTaBIsIsd B KauecTBe mpuMepa rpaduk neHsl akimii EXABYTE c or
MEYEeHHBIMU CUJIbHBIMM CE30HHBIMM ITposBiIeHUAMMU. OH TakKXKe 00CyKaas Ipy
roe sSIBJICHUE, MHOIIA HA0/I0IaeMoe B CBSI3M C CE30HHBIMU MOACIISIMU, TIPU KO
TOPOM MaKCMMYMBbl 1 MUHUMYMBI MEHSIIOTCSI MECTaMU. DTy KapTUHY MBI TaK
>Ke HaOJIIomaay, M OHa, BO3MOXKHO, MOXET 3acayXXuBaTh McclienoBaHus. Jpy
rue (akTopbl, KOTOPhIEC BIMSIOT Ha pa3IMUHbIe PHIHKM, BOZHUKAIOT B OIpEe
JICHHbIC KaJIeHAapHbIE JaThl M, CIIEAOBATEIbHO, JOJLKHBI BHI3BIBaTh CE30HHbBIC
a¢dekThl. Hanmpumep, 3amoiaHeHre HAJIOTOBBIX ASKIapalldii TOBTOPSIETCS U3
rojia B Toll B OMHO 1 TO Xe BpeMs. JlereHmapHbIii Tpeiinep I'aHH SIBHO yUMTBHIBAJ
€XEeroIHO ITOBTOPSIONINECS] OCOOEHHOCTH B CBOEH Topromie. B Kypce momarr
Hero oOydeHus 1o IpobiemaM ce3oHHocTH bepHcreitn (Bernstein, 1995) co
BETYeT OTKPBIBaTh IMO3ULIMU IIPU AOCTDKEHUU CYIIECTBEHHBIX MUHUMYMOB
1 MaKCHMYMOB, a TaKKe B CIydae, KOTaa MMeeT MECTO CYIIECTBEHHOE ABILKE
HUE 1LIEHBI B TeUYEHUE psna JeT. DTOT IOAXOo, KaK U noaxon ['aHHy b, MOXeT
MPUBECTY K BKIIOYEHMIO B PACCMOTPEHUE CHEJOK, ITPOIOLKUTEIBHOCTHIO OT
HECKOJIbKMX HEIENb 10 HECKOJBKMX MECSIIEB.

B 1990 r. mb1 nepBoiMu orryoukoBanu Juarpammy Kasendapuoix Ipghex
mog — Habop TabauIl ¥ rpadUK, KOTOPHIE MTOKA3bIBAIOT CB3b IMMOBEACHUS UH
nmekca S&P ¢ Tekymieit kameHmapHoi matoid. JlmarpamMa ImoKa3bIBaeT OOIINA
BOCXOIISIIIINI TPEHA C SIHBAps MO CEHTSI0pPh, a 3aTeM MEIJICHHOE IaJeHHue I0
24 oxTs0ps. 3aTeM PHIHOK, KaK IPaBUJIO, TOCTUTAEeT CBOETO IHA, ITOCJIE YETro
pe3Ko pacTeT a0 KoHIla roma. Ilpu Gojee meTaabHOM pacCMOTPEHMHU BUIHO,
YTO pe3KUi pOCT IIEH CIIyJ4aeTCsI Ha IPOTSKEHUU OOJIbIIEH YacTH SIHBapsl, TIep
BOI1 MOJIOBMHBI a1nipeJisi ¥ IepBOoii ITOJI0BUHBI nioys. [Tuk nocturaercs 8§ okrsa0
psi, TIOCJIe Yero cjemyeT pe3Koe IMaaeHKHe BIUIOTh 10 MUHMMYyMa 24 OKTSIOpsI.
[Tpu moaroroBKe TAOMUII M AUATPAMM Il 3TOH IMyOIMKAIIMU BCE SKCTpeMab
Hble U3MEHEHUS 1IeH ObLIM OrpaHMuYeHbI Ha YpoBHe 2% Ui TIpeloTBpalle
HUS MX YpEe3MEPHOTO BIMSHUS Ha pe3ynbTaThl. ClieqoBaTeIbHO, CE30HHOE I10
HIDKEHUE 1IEH B OKTSI0pE U APYTHE YIIOMSHYTHIE SIBJICHUS HE MOTYT OOBSICHSIITBCS
OIMHOYHBIMM COOBITHUSIMM OIIpeAeSIEHHBIX JIET, Hampumep KpusucoMm 1987 T.
HekoTtoprblie 1aThl OTIMYAIOTCS YPEe3BbIYAIHO CTAOMJIBHO ITOBTOPSIONIMMUCS
LIEHOBBIMU MoeIsIMU. Hampumep, ecim BXoa B pIHOK OCYIIECTBIISUICS 110 3a
KpHITUIO 14 ampenisi, a BBIXOJ — JHEM I0o3XKe, B 6omee yeM 90% ciiydaeB MOXKHO
OBLIO TIOJIYYUTH ONIPeAeSIEHHYIO TTPUObLTb. Bxom 6 Mas ¢ BBIXOAOM Ha AeHB 1103
Xe maBajl B pe3yibpraTe mpuobsib B 100% ciydaeB, Kak ¥ BXOA 13 MO ¢ Ipo
JIaxeil Ha caenyroluii ieHb. PerHoK magan B 90% ciydaes ¢ 18 1o 19 okT6ps u
B 89% cny4aeB ¢ 16 1o 17 okTsa6pst. Xots kpusuc 1987 . mpuBes K 3HAYUTEIb
HO 0OJIbIIIEMY, YeM OOBIYHO, TTAACHMIO IIeH, HaJIM4Yre CIIaga Ha MOMEHT KpHU3H
ca CoBceM He ObUIO HEOXMIAaHHBIM. UTOOBI MOIBITATHCS YIOBUTH BHICOKYIO
BEPOSITHOCTh KPAaTKOBPEMEHHBIX ABIKCHUU PhIHKA, MOXHO HCIIOIb30BaTh
Huaepammy Kasrendapuvix Ighgpexmos mitsk OTKPBHITUS MO3ULINIA TTPOIOKUTENh
HOCTBIO B OIMH Wiu aBa nHs. HammpuMmep, Takass MeTOI0IOTHSI MOTJIa ObI OO0y
IUTH Tpeiimepa OTKPBITh KOPOTKYIO MO3UINI0 16 OKTSOPST ¥ BEIATU U3 PHIHKA
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19 okTSIOPSI, TTOIYYUB KOJIOCCATbHYIO MPUObUIL Ha 00Bajie pbiHKa 1987 1. JlaH
Hble, MPeACTaBIEHHbIC B 3TOU MyOIMKalIMU, MOTJIM Obl TAKXKE MOMOYb COXpa
HSITb TMTO3ULIMU B TeUEHME TIEPUOJ0B 3HAYUTEIbHBIX TTOIBEMOB U CAIOB.

Bblu u apyrue uccienoBaHusl, yKasblBalolle Ha HAIMUKE SIPKO BhIpaXkKeH
HBIX CE30HHBIX 3(PHEKTOB HA PBIHKE, KOTOPbIE MOTYT ObITh MCTIOJb30BaHbBI JIJIsT
npuobbLTbHOM TOprosiu. [TpoBeneHHbIe HaMu MccienoBaHus (Katz, McCormick,
anpenb 1997) mokasajiy, 4TO KpaTKOBPEMEHHOE CE30HHOE MOBEIECHUE MOXKET
OBITh UCITOJIB30BaHO AJis1 ToproBau uHaekcoM S&P 500. Cucrema ucronb3oBa
Jla mepecedyeHre OBICTPBIX CKOJIB3SIIIUX CPEAHUX, KOTOPbIE BHIYUCISUIUCH Ha
OCHOBE 1LIEHOBBIX ITPOTHO30B, MPOBEACHHBIX C TOMOILBIO CE30HHOI METOI0JI0
ruv. B ¢Bs3M C TeM, 4TO OXuaaeMmble LIEHbI MOTYT BBIYMCIISITLCS, 1O KpaitHei
Mepe, Ha Toj BIlepel, 3amnas3iblBaHUE MepeceYeHUs] CKOJB3SIIEro CpeaHero
JIETKO KOMIIEHCUPOBAJIOCh CMEIIEHUEM, UTO JAaJI0 CUCTEME BO3MOXKHOCTD PO
W3BOAUTH CIACNIKM Ha TMepeceyeHMsIX, MPOUCXOMSIINX Yepe3 HECKOJIbKO JHEl
nocie dakta. Caeaku, BhIMOJHSIEMble CUCTEMOM, OOBIYHO IJISITCS 7 — 8 THEH —
BeCchbMa KpaTKOCPOYHasl MOJIe/Ib CE30HHOM Toprosiu. CucremMa okasajaach Ipu
ObUTBHOM: OHa 3apaboTtaa $329 900 Ha S&P 500 ¢ 3 suBaps 1986 r. 1o 8 HosIOPs
1996 r. Tect He yYUTHIBAIT 3aTpaThl HAa OCYILECTBIEHUE CAENIOK, HO, €CJIU BbI
yecTh 0b1IrMe KoMuccuoHHble ($15) u 3aTpaThl Ha nMpocKanb3biBaHue (1o $75
Ha C/IEJIKY), BCE paBHO IoylydyeHHas puobuTb coctaBuT $298 310 (roHMxKeHue
okosnio 10%). Jdoxon 3a Bech nepuog— 732%. Ecnu npeanosoxXuThb, 4TO TOP
TOBJISI OCYIIIECTBJISIACh (PUKCUPOBAHHBIM KOJIMUECTBOM KOHTPAKTOB, 3TO JAaeT
B cpeaHeM Gonee 70% TOMOBBIX MPU YCIIOBUM OTCYTCTBHSI pEMHBECTUPOBAHUS
npubbui. beuta ocyimectsieHa 351 caenka, 60% KOTOPBIX ObITM BHIMTPHIIITHEI
MU. [TpuOBLILHBIMU ObLTM KaK JUIMHHbBIC, TaK U KOPOTKUE Mo3uliuu. CpeaHsis
coenka nmpuHocuiaa $939 — Herioxo Wisl IPOCTON CE30HHO-OPUEHTUPOBAHHOM
TOProBoii cucreMbl. [10g0OHBIE OTKPBITUSI MO3BOJISIIOT MPEANOI0XUTh HAIU
yye Ha pbIHKE CUJIbHBIX CE30HHBIX TEHACHIIMI, KOTOPBIMU MOTYT BOCITIOJIb30
BaThCs Tpeiaepbl. TakuM oOpa3oM, MccCleqOBaHUsI B 3TOM 00JIacTH BIIOJHE
oIpaBIaHBbl.

st HalIMX TEKYLIUX 1ejiell Ce30HHOCTb ONpeaesieTcsl Kak UKINYECKUt
WU TIOBTOPSIOIIMNICS (DeHOMEH, XXeCTKO MPUBSI3aHHBIN K KajJeHaapio. DTOT
TEPMUH UCITOJIb3YETCSI B IIUPOKOM CMBICIE IS 0003HaUeHUsT 0COOEHHOCTEM
MOBEJCHUS PbIHKA, MPUBSI3aHHBIX K BDEMEHHU TofIa WM K KOHKPETHBIM JaTaM,
BKJTI0Yasl TOMOBIIMHBI KPUTHYECKUX COOBITHIT (Hampumep, ooBai 16 oKT0pst
1987 r.). Kopoue roBopsi, CE30HHOCTb OMpeae/ieHa KaK KaJleHIapHO-3aBUCH
MBI IMKIWYeCKUil peHoMeH. [Ipu 3ToM O4YeBUAHO, YTO, XOTSI BCE CE30HHBIE
MPOSIBJICHUS SIBJISTIOTCS] IUKJIMYECKUMU, HE BCE LIMKJIBI SIBJISIIOTCSI CE30HHBIMMU.

dOPMUPOBAHME CE3OHHbLIX BXOO0B

CYI_HGCTBYCT 0OJIBIIIOE KOJIMYECTBO CIIOCOOOB OIpe€acIICHUA BPpEMCHHM BXoda C
MNCITIOJIBb30BAHUEM CE30HHBIX PUTMOB. l'[poaHam/IspreM JBa OCHOBHLIX T1O[
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X0Jla: UMITYJIbC LIEHBI U mepecedyeHue. st BeraucaeHUsT UMITYJIbCca 1IEHBI 01
CUMTBIBACTCS PSIJl LIEHOBBIX U3MEHEHU W WCIIOJB3YETCS UEHMPUPOBAHHOE
cenadcuganue (CrylaXBaHUE, KOTOPOE HE BHOCUT HUKAKUX 3alIEPKEK WU CIBU
roB (a3bl; B NAaHHOM CJIy4yae MCIIOJb3YEeTCSl LIEHTPUPOBAHHOE TPEYTOJbHOE
cKkonbasilee cpeaHee). Kaxnoe usmeHeHue (WM pa3HUIa) B pSIAY LIEHOBBIX
U3MEHEeHUI HOpMUpYeTcs U AeauTcs Ha S0-THEBHBIN CpeqHU UCTUHHBIN aua
na3oH. JIJisi KaXk/I0ro TOProBoro JHSI OIpeAessieTcsl KajleHnapHas nara. [Ipu
Mepbl OIMHAKOBBIX KaJIEHIAPHBIX JIaT UIIYTCS B MPOIUIOM. JIJIsT Kaxka0ro Tako
ro MOMEHTa paccMaTpPUBAeTCsl LIEHOBOU MMITYJIbC, BEJIMUMHA KOTOPOTO yCpPe
HSIETCSI IJ1s KaXXA0M KaJleHAapHOU JaThl. Y CpeAHEHHbIN UMITYIbC TOMEIAaeTCs
B psIl CE30HHBIX UMITYJILCOB JUIST TEKYILUEU NaThl. P20 ce30HHbIX UMNYAbCOG OT
penesisieT OXXKUIaeMylo CKOPOCTh U3MEHEHUSI 1IeH B 3aJlaHHBIII MOMEHT BpeMe
HU. OCHOBaHUEM JIJISI 3TOTO CJIY>XKUT UCTOPUST ABUXKEHUSI 1IEH B YKa3aHHbIU IEHb
B pa3HbI€ ToAbl. 3HAUCHUE CE30HHOTO UMITYJIbCa IJIsI HEKOTOPOil KaJeHIapHOM
JIaThl OTIPEAEIISIETCST TOJBKO COOBITUSIMU OTHOJIETHEW WIKM OOJIbLIEH TaBHOCTH.
Bot nouemy BO3MOKHO UCTTIOIb30BaHUE LIEHTPUPOBAHHOTO CKOJIB3SIIIIETO CPET
HEro W JAPYrux METOAMK, 3arIsiAbIBAIOIIMX BIIepea BO BPEMEHU OTHOCUTEBHO
paccMmaTpuBaemoro aHsi. Korga ce30HHBIM UMITYJIbC MEpeceKkaeT CBepXy He
KU MOJIOXXUTEIBHBIN TTOPOT, MPOUCXOIUT MoKynKa. Korma uMmysnbc nepece
KaeT CHU3Y HEeKUI OTpULIATEJIbHBIN Mopor, nmpoucxoaut npoaaxa. Ilokyrka
WY MPOJaxa MOTYT OCYIIECTBISIThCSI MO OJHOMY M3 TPEX CTaHIApPTHBIX MPU
Ka30B; M0 OTKPBITUIO, TUMUTHOMY MPUKA3y WIKU CTOM-TIprUKa3y. Bxoasl MoryT
TakXke ObITh MOJYYEHbI MYyTEM BBIYMCICHUS LIEHOBBIX Pa3IMuuii, UX HOPMU
POBKU, TIPUMEHEHUS TTPOLIEAYPhl UHTETPUPOBAHUS WIM CyMMUPOBAHUS PSIIOB
(11 TIOJTyYeHUST BapuaHTa MCEBAOLIEHOBBIX PSIIOB, OCHOBAHHBIX Ha BCEX UME
IOIMXCSI TpUMepax KaxKA0W KaJeHIapHO! JaThl) U MOCIEIYIOIIEr0 UCTIOIb30
BaHUSI MOJIEIU TIepeceyeHus CKOIb3sMuX cpeqHux. [TocKonbky 3HaueHue ce
30HHOTO UMIYJIbCA TSI KaXKI0U KaJeHIapHOU 1aThl B PsIAy ONIPenessieTCs TOb
KO MO TOPTOBBIM JHSIM, OTHOCSIIIIMMCS K MPEIbIaylieMy Wik 0ojiee OTnajieH
HBIM TOJlaM, 3a/iep>XKa CUCTEMbI MEePEeCeUeHUs] CKOIb3SIINX CPEIHUX MOXET
OBITh KOMIIEHCUPOBaHa MPOCTOM IKCTPATOJISIIUe HA HECKOJIBKO JHEU BriepeI.

O06a onMCaHHBIX BbIIIE METOAA MO MPUPOJE adanmuaéhsi, T.€. HE TPEOYIOT
TOYHOU MHGpOpPMalIMU O JaTe pa3MellleHUs oplepa Ha MPoJaxy WU MOKYIIKY.
AZanITUBHBIE CBOMCTBA BBIIIEYTTOMSIHYTHIX METOIOB BaXXHBI, MOCKOJbKY pa3
HbI€ PBIHKU MO-Pa3HOMY PEarupyroT Ha CE30HHBIE BIMSIHUS, YTO MOHSTHO JIO
TMYECKU U TIOATBEPXKIAETCS MPEeAbIAYIIUMA UCCICTOBAHUSIMU.

B 3TOM uCcnenoBaHUM TakKe TECTUPOBATUCH HECKOIBKO MPaBUJI, UCTIOJIb
3YIOIIUX TTOATBEPKACHUSI U UHBEPCUU JIJISI TIOMCKAa BapUaHTOB, pabOoTaIoIINX
JIydllie OCHOBHOI Moaeu. [loomeepicdenue 03HAYACT, UTO IJISI TIOAASPKKY Te
HEPUPYEMOTO MOJIESIbIO CUTHAJIA UCTIOb3YIOTCS JOTIOIHUTEIbHBIE TaHHbIe. Ha
MpUuMep, TPEACTaBbTEe, YTO MOJE/Ib TeHEPUPYET CUTHAJI Ha MOKYIIKY JUIsI TaH
HOTro Toprosoro nHs. Ecnu Bce uaeT Tak, Kak OXUAaeTcsi, TO KO BpEMEHU 110
KYMKW PBIHOK OyNeT 630K K MUHUMYMY. ECliM ke phIHOK B 3TO BpeMsl obpa
3yeT BEPIIMHY, TO NTOCTOBEPHOCTh CUTHAIA HAXOAUTCS MOJ COMHEHUEM, IO
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CKOJIbKY PBIHOK HE CJieAyeT TUIIMYHOMY Ce30HHOMY IoBeacHMIo. [Ipu cyie
CTBOBAaHMU TaKWX BUIVMbBIX IPOTUBOPEUMIA OBUIO OBI MOJIE3HO MUMETh JOIOI
HUTEJIbHbIE KPUTEPUU I TIPUHSATUS pellieHus. Modeab Ha ocHoge nepeceue
HUs ¢ hodmeepicoeHuem VCTIONb3YeT MPUHILIUIT TiepeceuyeHus ¢ JAOMOJIHUTENb
HBIM MIPaBUJIOM, KOTOPOE JIOJDKHO BBIITOJIHSTHCS JJIsI CpabaThIBaHMSI CUTHAJIA:
HarpuMep, eCIIV ITOJAeTCsT CUTHAJ Ha ITOKYIIKY, TO TToKasaTeb MemieHHoro %K
JOJDKEH OBbITh MeHee 25%, 4To 03Ha4YaeT OJIM30CTh PhIHKA K MUHUMYMY 32 T10C
neaHee Bpemsi. COOTBETCTBEHHO, €CJIM MOJaeTCsl CUTHA Ha IpoAaxy, To Men
neHHbI %K moxeH OBITh BbIle 75%, 03HaYas 01M30CTh PIHKA K MAKCUMYMY
3a TocjieHee BpeMsl, COOTBETCTBEHHO OXUAaeMOMY IIUKIMYECKOMY ITOBE/IEe
HU0. Modenv Ha npunyune noomeepicoenus U uHeéepcuy NOOABISIET ellle ONUH
9JIEMEHT: €C/IM OCHOBHAs MOJE/b MOAAeT CUTHAl Ha MOKYMKY, a B 3TO BpeMs
PBIHOK M0 TokKazarteaio MemnenHoro %K 6nu3ok Kk Makcumymy (6osee 75%),
TO CUMTAETCS, YTO MPOU3OIIIE] pa3BOPOT, M BMECTO MPUKa3a Ha MOKYIIKY OTaa
€TCsl CUTHAJ Ha Mpojaxy. Ecau cucreMa rmomaeT cUTHaI Ha TPOAAXy, a phIHOK
0m30K K MuHuMymy (Memnenubiii %K menee 25%), To oTmaeTcst IpyUKa3 Ha
MOKYIIKY.

XAPAKTEPUCTUKN CE3OHHbIX BXO[A0B

[IpencraBpTe cUCTEMY, OCHOBAaHHYIO Ha IIPOCTOM MEPECEYCHUN CKOJIb3SIINX
cpenqaux. Takast crucTeMa OOBIYHO XOPOIIO YJIABIMBaeT TPEHIBI, HO OTCTaeT
OT pbIHKA U MOABEPXKEHAa MUJIOO0pa3HBIM cKaukaM. Ecim ucronb3oBath 60
Jiee JUIMHHbBIC CKOJIB3SIINE CPeIHHE, TO MOXHO M30eXaThb CKaukKOB 3a CUET
YBeJIMYEHUS 3ama3fgblBaHUS CUCTeMbI. Tereph 100aBUM K CUCTEME CE30H
HOCTb — MPUMEHUM CJIeIyIOlINe 3a TPEHAOM CKOJB3SIIIME CPeNHUE HE K 1Ie
HaM, a K pSAy JaHHBIX, OTOOpaKalolieMy CE30HHbIC IPUJIMBLI U OTJIMBBI PhIH
Ka. 3aTeM paccuMTaeM CE30HHBIN psiI JAHHBIX TaK, YTOOBI CE30HHBIN 3 hEKT
MPOTHO3UPOBAJICS Ha HECKOJILKO JHEW BIepe] — JO0CTAaTOUYHO, YTOObI 1M30a
BUTHCS OT 3amasabiBaHuss! TakuMm oOpa3om, OydeT co3gaHa cucTtema 0e3 3a
nasaplBaHus (HECMOTPSI Ha MCIIOIb30BaHNe MEIJICHHBIX, CIVIAXKEHHBIX CKOJIb
3S1IUX CPEAHMUX), KOTOpas clienyeT 3a ce30HHbIMU TpeHaaMu. CrocoOHOCTh
TakKuUM 00pa3oM M30aBISITEC OT 3alla3AbIBaHMS CBSI3aHa C OMHOI M3 XapaKTe
PUCTUK CE30HHBIX CUCTEM — IMpeACKa3yeMOCTbIO Ce30HHBIX Mojeneil. [py
TMMM CJIOBaMU, CE30HHBIE MOJENIU MPOcHO3UPYIOmM PBIHOK, a He TPOCTO pea
TUPYIOT Ha HEro.

CrienoBaTesibHO, Ce30HHbBIE MOJIEU MO3BOJISIOT ONMPENEIUTh TOUKU Pa3Bo
poTa 10 UX pealbHOTO BO3HMKHOBEHMSI M MOTYT OBITh MCIOJIb30BaHbI B Kaue
CTBE OCHOBBI IIPOTUBOTPEHAOBBIX TOPIOBEIX CUCTeM. boee Toro, mporHo3sl
JIeJTatoTCs 3a10JIT0 JI0 COOBITHIA, UTO MTO3BOJISIET JOCTUYb BBICOKOI CTEMEHM CIJia
KUBaHMsI, TIpeaylpeXIaoNiero Wiv, o KpaiiHeit Mepe, CMSAT4amoliero MHO
JKE€CTBO JIOKHBIX CUTHAJIOB, XapaKTEPHbBIX JJISI MEHEE «CIJIaXKEHHBIX» CUCTEM.
Eme omHa mojie3Hasi XxapaKTepUCTUKA CE30HHBIX Mojejieli — BO3MOXHOCTb
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OIpENEIUTD JaTy CACJIKU Ha JHM, MECSLbl U IaxXe rofbl BIepea, YTO, HECOM
HEHHO, IOJIE3HO.

Ce30HHOCTb HE JIMIIEHAa OTpULlaTe/IbHbIX CTOpOoH. CTereHb MpeackKasye
MOCTH JIIOOOTO0 KOHKPETHOI'O PbIHKA MPU MOMOIIY MOIEIM MOXET OBbITb HU3
Ko#i. I1puObUIb WM BEPOSITHOCTh NMPUOBUTLHOCTU CPEAHEN CIAECNKU TaKXkKe MO
JKeT OBbITh HEBBICOKOM. Eciy mpoucXoauT pa3BoOpoT, HE MPEAyCMOTPEHHBINA B
TOProBOi CHCTEME, MOXHO TTOHECTU TsIXKeJIble YOBITKM, MOCKOJbKY CUCTeMa
MOXKET MPUBECTU K BXOJIaM TOUYHO 110 MaKCUMaJIbHOMU 1IeHEe WX K BbIXOIaM TOY
HO 110 MUHUMAJIbHOW.

CrerneHb MOJE3HOCTU U JOCTOBEPHOCTU MPOTHO30B CE30HHBIX MOJENCH,
a TaKXe BEpOSITHOCTh BOZHUKHOBEHMUSI HEIPEACKa3yeMbIX Pa3BOPOTOB U HE
00XOAMMOCTh MX YUYUTBHIBATh OYyIyT TeMaMM HaIllero 3MMIUPUYECKOTO HCClie
JIOBaHMSI.

BUAbl NMPUKA30B, UCIMOJIb3YEMbIX
ANng OCYLUECTBJIEHUA CE3OHHbLIX BXOAOB

Bxonpl, ocHOBaHHBIE HAa CE30HHBIX CUTHAJIaX, MOTYT Peai30BbIBATLCS TPEMSI
croco0aMM: TIpU MOMOIIU CTOM-TIPUKA30B, TMMUTHBIX WJIA PHIHOYHBIX ITPUKA
30B. [Touck HanboJjee MOAXOASIIEro Jjsl JaHHOM MOJIEIN BXOJa SIBJISIETCS Ol
HOI 13 BaxXKHBIX 3a4a4 pa3padOTyMKa TOPTrOBBIX CUCTEM.

IIpukasbl, obecneynBamLIe BXOI B phIHOK, MUMEIOT CBOM JOCTOMHCTBA U
HegocTaTKu. [TperMyIecTBO pbiHOuHO20 npuKa3a B TOM, YTO HU OIWH CHUTHAJ
Ha BXoJ He OyneT nponylueH. Cmon-npukas TapaHTUPYeT, 4YTO B CUCTEMaX CJie
JOBaHMS 3a TPEHAOM HU OJMH 3HAUUTEJbHBIN TpeHI He OyAeT MpONyIieH, a B
MIPOTUBOTPEHIOBBIX CUCTEMaX MOJE3HBIM MOXKET 0TKa3aThCsl TO, YTO HU OAMH
MpUKa3 He OyIeT BBHINMOJHEH 0e3 MOATBEePXKICHUS IBUXXEHUS phIHKA B 01aro
MIPUSTHOM HarpaBjieHMU. HelocTaTkaMu SIBJISIIOTCS YBEJIUMUYEHHOE MTPOCKaIb
3bIBAaHWE W MEHEE ONTHUMAaJIbHbIE LIEHbI BXoaa. Jumummuslii npuka3 odecreyn
BaeT ONTUMAJIbHYIO LIEHY U MUHUMAaJIbHBIE PACXObl Ha CAEJIKY, HO IIPU OXMIa
HUU OTKaTa A0 LIeHbI JUMUTHOTO MPHKa3a MOXKHO MPOITYCTUTh BaXXHbIE TPEH
IIbI, a TIpU TOPTOBJIe IIPOTUB TPEH 1A UCIT0JIb30BaHNUE TUMUTHOTO ITpUKa3a Mpu
BeIET K MEHee BBITOJHBIM LIeHaM BXxoJa. Bxom OyaeT BeIMOMHEH 110 LgHE TUMUT
HOTO TIpHKa3a, a He TI0 LieHe, ONpeeIeHHOM OTpULIATeIbHBIM MPOCKAIb3bIBa
HHEM, KOTOpOe MHOIIa BOZHUKAET MPU IBUXXECHUYM PhIHKA MPOTUB CICJIKU Ha
MOMEHT BXOJa.

METOIOIIOI'SA TECTUPOBAHUA

7151 TeCTUpOBaHUSI METOIOB CE30HHBIX BXOJIOB MCIOJIb30BaHbI JaHHbIE C 1 aB
rycta 1985 1. mo 31 gexab6ps 1994 r. (onTuMu3alioHHas BeIOOpKa) U ¢ 1 siHBa
ps 1995 1. o 1 despansg 1999 r. (repuon BHe npeneaoB BeIOOpKM). JList uccie
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JIOBaHUSI CE30HHOCTU BBIOOpPKA pa3zMepoM okosio 10 j1eT saBisieTcsl HelocTaTou
HO TIPOTsKeHHOM. [Tpu 00CyXKaeHUU Ce30HHBIX CUTHAJIOB YIIOMUHAJIACh MpaK
THUKa pacyeTa CE30HHOTO UMIyJIbca (MU XKe CPelHero MoBeAeHUs 1IeH) Ha OC
HOBE JaHHBIX 3a MpeAblAylve roabl. BBULy HeOGOBIIOro pa3Mepa BBHIOOPKU
pacyeTbl OyIyT OCHOBBIBAThCSl HE TOJBKO Ha TPOIICAIINX, HO U Ha OymIyIIMX
romax. JIJist 3TOro UCToyib3yeTcsl ClieliMaibHasi MeTOIKA — TaK Ha3blBaeMBblii
TOAXOJ «CKJIAIHOTO HOXKa».

Merton nepebupaert 1efieBbie AaThl, MepeMellasiCh BIOJIb BPeMEHHOTO psia.
Ecnu npu ycpenHeHUU Ce30HHBIX 3(h(MEKTOB UCIMOIb30BaTh TOJBKO COOTBET
CTBYIOIIIME KaJIeHAAPHbIC AAaThl MPOILIbIX JIET, TO JJIS TOYEeK, MPUXOASIINXCS
Ha HavyaJIo BBIOOPKM, TaKUX JAHHBIX OY€Hb MaJI0 WK BooOIIe HeT. [TockombKy
JUTSI TIOJTYYEeHUST TIPUEMIIEMOTO CE30HHOTO CPeIHEro TpedyeTcst He MeHee 6 JieT,
TO JUIs1 OOJIBLIIEH YacTu Tieproaa BeIoopku (Bcero 10 Jjiet) pacuer OyaeT HEBO3
MoxeH. CrienoBaTe/ibHO, TaHHBIX JIJIS ONTUMU3AIIMY BaXKHBIX TTapaMeTPOB WIN
aHanu3a 3(p¢GEeKTUBHOCTU pabOThl MOJECIN B IpeaesiaXx BbIOOPKU SIBHO HEIO
CTaTOYHO. XOPOIIO M3BECTHBINA CTATUCTUYECKUN METOH «CKJIAAHOTO HOXKa»
MOMOTaeT PellUTh MPOobIeMy ¢ HEOCTAaTKOM JaHHbIX.

IpencTaBbTe, YTO PACCUMTHIBACTCS] CE30HHOE MTOBEIeHNE HAaUMHAasl ¢ 1 UIOHS
1987 r. Ecnu ucnoib30BaTh TOJbKO JaHHbBIE U3 MPEIETIOB BHIOOPKU, TO TIPU
IIUTOCh ObI OTPaHUYUTHCS HJaHHBIMU 3a 1986 u 1985 rr. Ilpu ucnonb3oBaHUM
METO/Ia «CKJIaJHOTO HOXa» B pacuyeT MOXKHO BKJIFOUATh IaThl HE TOJIBKO U3 TIPO
ILIJIOTO, HO U U3 OTHOCUTEILHOTIO «Oymayiero», T.e. ¢ 1988 r. mo 1994 r. Ecin
rofl, JUIsl KOTOPOro 3HAaYeHUeE 11eJIeBOl AaThl paccuuThiBaeTcs (1987), ynanuthb
13 TIpeesioB BHIOOPKHU, TO CE30HHOE TMOBEIeHNE MOXHO OYIeT pacCUMThIBATh
Ha OCHOBE 9 JieT JaHHBIX, a TOr0 BIOJIHE JocTaToyHo. ITogmoOHas mpolenypa
oIpaBIaHHa, TOCKOJIbKY JaHHBIE, UCCIeayeMbIe IS TTOyYeHUs TTPOTHO3a, He
3aBUCST OT MTPOTHO3UPYEMbBIX TaHHBIX. JIaHHBIE, VCIOIb3yeMble IS TMoJyde
HUSI TIPOTHO30B, OTCTOSIT OT 1IEJIEBOM JaThl HE MeHee YeM Ha roj — CJIefoBa
TEJIbHO, OHU HE «3arpsi3HEHbI» TEKYILIUM COCTOSIHUEM PbIHKA. DTOT METO/, 110
3BOJISIET 3HAYUTEJIBHO YBEJIMUUTD pa3Mep BBHIOOPKU, HE CHMXAs KOJIUYECTBO
cTerneHeil cBOOOIbI.

7151 OeHKM BIUSIHUS CE30HHBIX (DAKTOPOB BHE TPEEIOB BHIOOPKY ObLTU
MCMOJIb30BaHbl BCe Tpoleninne roasl. Hanpumep, ms mojaydyeHus: JaHHBIX,
cooTBeTcTByOIIMX 14 ssHBapst 1999 r., ObUT UCTIONB30BAH METOJ 8cex npouied
wux.nem: B aHaIU3 ObUTM BKJTIOUEHBI 1aHHbIe ¢ 1998 1. mo 1985 r. Takum obpa
30M, HM OJIUH M3 pacuyeToB BHe Ipe/ie/ioB BBLIOOPKU He OCHOBBIBAETCS Ha JaH
HBIX U3 OYAYIIETO WM HACTOSIIETO BpEMEHMU.

Bce TecThl, cienytolme HUXe, MPOBEIESHBI C UCITOIb30BAHUEM CE30HHBIX
BXOJIOB Ha OCHOBE pa3HOOOpa3HOTO MopTdeast ppiHKOB. Mcrnonb30BaHbI CTaH
JapTHBIE BBIXOMBI, KaK U B JAPYTUX UCCIEAOBAHUSIX MOJENeil B 3TON KHUTE.
IMo3uim 3aKpbIBaIOTCSI MPU CpabaTbIBAHUM CTAaHAAPTHOTO BBIXOIA WM MPU
MOJYYeHUH CUTHaJIa Ha BXOJ B TPOTUBOTIOJIOKHOM HarpasieHuu. Mcronab3o
BaHa cTaHAapTHas IaTdopma TecTupoBaHUs. Huke mpuBeneH Ko ISl TeC
TUPOBAHUSI CE30HHOI TOPTOBJIU.
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void SeasonalAvg (float *a, float *v, float *dt, int mode,
int m, int n) {

// TloOCYMUTEBAET CEe30HHOEe CperlHee [OJisd KakIOoW KaJIeHIAapHOM IaTH,
// OCHOBaAHHOE Ha IPEeINbOyIMxX ¥ (B HEKOTOPHX CIy4Yasix) Ha IIOCJIeoyoIx
// rTomax. PaboTaeT Ha BCeX CepusiX [OaHHBIX.

// a — BHe: 3HaueHt [l..n] CE30HHEX CPEemHUX

/] v — B: OPUTMHAJILHEX CEepUsiX HOaHHex [1..n]

// dt — B: cepusix [1l..n] COOTBETCTBYOIMX AT

// mode — B: MeTome aHamm3a:

// 1 = «CKJIaOHOM HOX» B Ipemesiax BHOOPKM, BCe
TIoCyieqHMe TOHEl BHE BHOOPKM

// 2 = QUKCHMPOBAHHHI [IEPUOI AaHAaIM3a, BHPAKEHHB B

// romax

// m — B: nata (pexm = 1) wmm nepuon aHammza (pexm = 2)

// n — B: YUCIIO IOHEN BO BCEX pPsaxX IaHHBX

static int i, j, cnt;
static unsigned long k;
static float sum, sdate;

if (mode == 1) { // PpEexXMM <CKJIAIHOTO HOXa»
for(i = 1; 1 <= n; i++) { // IOjs1 Kaxmoy TeKyllel OaTh
sum = 0.0; cnt = 0;
for{j = 1; Jj < 100; j++) { // @OBUTaeMCsi Hazam K
sdate = f(int)dt[i] - 10000 * Jj); // wmcxomHOM mare
if (sdate < dt[3]) break; // Tiepexon K Hadaly
k = max (0, (int) {1i-260.893*j)); // [IPUOIM3UTENLHBII MHOEKC
hunt (dt, n, sdate, &k) ; // HaxXOOVM TOYHBII MHIEKC
if (sdate > dt(k]) k++;
if (sdate = dt[k]) continue;
cnt++; sum += v[k]; // HakalummBaeM CcpenHee
)
for(j = 1; j < 100; j++) { // IOBUT@eMCsi BIIEper
sdate = ((int)dt[i] + 10000 * j); / /K MCXOmHOI mare
if (sdate > m) break; // wu3beraeM IaHHBIX BHE BBEOOPKM
k = min(n, (int) (1i+260.893*7); // TIPUOIUBUTENBHB UHIEKC
hunt (dt, n, sdate, &k); // HaxomyM TOYHBII MHIEKC
if (sdate > dt[k]) k++;
if(sdate = dt[k]) continue;
cnt++; sum += v[k]; // HaxamyBaeM CpPeInHO
}
ali] = sum / (cnt + 1.0E-20); // BaxaH4YMBAEM CPEIHIO0n
} // cremyomasi Tekymasi naTa
}
else if(mode == 2) { // pexM OUKCHMPOBAHHOTO IIepurona
// aHamiza
for {i = 1; 1 <= n; i++) { // DO Kaxnooy TeKyllel IaTh
sum = 0.0; cnt = 0;
for(j = 1; j < 100; j++) ( // wuneM BIepern
if (cnt >= m) break; // HOCTaATOYHOCTBL JIeT OJig TecTa
sdate = ((int)dt[i] - 10000 * Jj); // wmcxomHas maTa
if (sdate < dt[3]) break; // nmeM K Hadaiy
k = max (0, (int) (1-260.893%*7)) ; // TIpUOIU3UTENLHE WHIEKC
hunt (dt, n, sdate, &k); // HaxomyM TOYHBI MHOEKC
if (sdate > dt[k]) k++;
if(sdate = dt[k]) continue;
cnt++; sum += v[k]; // HaxalummMBaeM CPEeIHIOn
}
for(j = 1; J < 100; J++) ( // nOeM BIIEepern
if (cnt >= m) break; // HOCTATOYHOCTL JIeT IJiss TecTa

sdate = ((int)dt[i] + 10000 * j); // mucxomHas maTa
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k = min(n, (int) (i+26Q.893*3j)); // HOpuOIM3NTENBLHE MHIOEKC
hunt (dt, n, sdate, &k); // HaxomouM TOYHBI MHIOEKC
if (sdate > dt[k]) k++;
if (sdate = dt[k]) continue;

cnt++; sum += vI[k]; // HakaluMBaeM CpPeIHo

}

ali]l = sum / cnt; // 3BakaH4YMBaeM CpenHo

} // crenyomasi Tekymasi nara

static void Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *eqgcls) {

// Wcrionb30BaHMe MoOjeJiel, OCHOBaHHBX Ha O(GakTope CEe30HHOCTHU.
// File = x12mod0l.c
// parms — Habop [1..MAXPRM] mapaMeTpoB

// dt - Habop [l..nb] mar B dopmarTe I'I'MMIL

// opn — Hatop [1..nb] LEeH OTKPHTUSI

// hi - Habop [l..nb] MaxCUMMaIbHEX II€H

// lo — Habop [l..nb] MMHMMaIBHEX LIeH

// cls - mabop [l..nb] 1eH 3akpHTUS

// vol — Habop [l..nb] 23HaveHmii obwbema

// oi — Habop [1..nb] 3HaYeHUII OTKPHTOIO MHTEepeca

// dlrv — Habop [l..nb] cpenHMX OOJJIAPOBOM BOJIATUIBLHOCTU
// nb - KOJIMYEeCTBO TOPTOBHX MOHEN B Habope IaHHEX

// ts — CCHUIKA Ha KJIacC TOPIOBOIO CUMYJIITOPa

// eqcls — Habop [1..nb] ypoBHeN KammTajya IIPU 3aKPHTHX ITO3ULIMSIX

// ObBABIISIEM JIOKaJIBHEE IIepeMeHHEEe

static int rc, cb, neontracts, maxhold, ordertype, signal;
static int avglen, disp, k, modeltype, rnatype;

static float mmstp, ptlim, stpprice, limprice, tmp, thresh;
static float exitatr [MAXBAR+1];

static float savg[MAXBAR+1] , pchg[MAXBAR+1] , stoch[MAXBAR+1] ;
static float mal [MAXBAR+1] , ma2 [MAXBAR+1] ;

// KommMpyeM IapaMeTps B JIOKajlbHble OQYHKIMM I YIODHOIO obpaleHys

avglen = parms[1]; // DOJVHa CKOJNb3slel cpenHen

disp - parms[2]; // dakTop CMemeHus

thresh = parms[3]; // TIOPOTM IJisi VMITYJILCHEIX MOIEjen
matype = parms[7]; // TUII CKOJIbL3SWEeN:

// 1=mpocToe CKOJIb3slee CcpenHee

// 2-2KCIIOHEHLIMaJIbHOe

// 3=TpeyTonbpHOe C IIePEelHVM B3BEUMBaHMEM

// 4-TpeyTronbHOe

// 5=mpocToe IleHTPOBAaHHOE

// 6 =DKCIOHEeHLMalbHOe LIeHTPUPOBAHHOE

// 7 =TpeyTrojbHOEe LeHTPUPOBaHHOE
modeltype = parms[8]; // Tul MOmenu:

//  1l-vmMrynsc

// 2-TiepecedeHyne

// 3=mepecedeHMe C IIOOTBEPKIEHMEM

// 4=mepeceuyeHyue C IMONTBEPKIEHMEM U MHBEPCHUEN

ordertype = parms[9]; // Bxom: l-Ha OTKPHTMM, 2-TI0 JIMMMUTHOMY IIPMKa3y,
// 3 -IIO CTOII - IpUKa3y

maxhold = 10; // Tepuon MakKCUMaJIbHOTO yHOepKaHMs [1O3MULINU

ptlirn=4; // ueneBas NpuUOBEIIL B eOUHMIIAX BOJIATUILHOCTN

mmstp = 1; // BamMTHasT OCTAHOBKa B eOMHMIAX BOJATWIBHOCTN

// BLIIOJIHSEM BHYMCIIEHMSI [JIS BCeX OaHHBX, MCIIONL3Ysl IIPOLEOyPE OBCTPON

// obpaboTKy MacCUBOB

AvgTrueRangeS (exitatr,hi,lo, cls, 50, nb) ; // cpemHWil UCTUHHEIN OMara3oH IS
// BHXOHa
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pchg[1l] = 0.0;

for(cb ; cb <= nb; cb++) {
tmp = cls[cb] - clsicb-1]; // W3MeHeHue IIeHH
tmp = tmp / exitatr[cb]; // HOPMMpPOBaHUE
pchglcb] = clip(tmp, -2.0,2.0); // KIIMAIIIIMHT

}
switch (modeltype) {

case 1 // DaHHBE OIS MMIIYyJIBCHOM MO
SeasonalAvg (savg,pchg,dt,1,00S_DATE,nb) ; // CEe30HHOCTU
MovAvg{savg, savg,matype,avglen,nb) ; // cIriaxuBaHue

// CKOJIL3smen
for(cb = 1; cb <= nb; cb++)
rna2 [cb] = fabs (savg [cb] } ;

MovAvg (mal, ma2, 1, 100, nb}; // cpenHee OTKIJIOHEHME
break;
case 2: case 3: case 4: // IaHHBHE OIS MOIEeNM IIepeCcedeHMs

SeasonalAvg (savg,pchg,dt,1,00S_DATE,nb) ; // Ce30HHOCTU
for(cb =2; cb <= nb; cb++)

savg [cb] = savglcb-1] ; // obwenuHeHVE
MovAvg{mal, savg,matype,avglen,nb) ; // CriaxmuBaHue CpenHero
MovAvg (ma2,rnal ,matype,avglen,nb) ; // TiepecedeHme cpenHemn
if (modeltype == || modeltype == 4) // cTOXacTUYECKMIL

// OCLMIIIATOP

StochOsc (stoch,hi,lo,cls,1,9, nb) ; // 9-mHeBHHI BHCTPEIL %K;

break;

default: nrerror{"TRAPSMOD: invalid modeltype") ;
}
// TpoxXomuM Yepe3 TOPTOBHE OHM, YTOOH CMOINEIMPOBATEH pPEabHYd TOPTOBIIO
for(cb = 1; cb <= nb; cb++) {

// He OTKpHBaeM IIO3MIIM}M B IIepuome IoacdYeTa
// ... TO Xe caMoe, dYTO yCTaHOBKa MaxBarsBack B TradeStation
if(dtlcb] < IS_DATE) { eqclsicb] = 0.0; continue; }

// BBIIOJIHSIEM oxynapnye IPpUKAa3bl M CcUYUTaeM KyMyHHTI/[BHbHZ Krarmrarii
rc = ts.update (opn [cb] , hi [cb] , lo [cb] , cls [cb] , cb) ;

if(rc = 0) nrerror("Trade buffer overflow");

eqgcls [cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// He BxXOmMM B CHOeNKuM B TnocnenHue 30 pOHeM BHYTPU BHOOPKU
// oCTaBisieM MeCTO B MacCuUBaxX It OyIymrx Ce30HHOCTEN

if (cb > nb-30) continue;

// CcuYuTaeM KOJIMYeCTBO KOHTPAKTOB [OJId TIO3UIIUN

// ... MB XOTMM TOPTOBaTEH DSKBUBAJIEHTOM [OJJI&POBOM BOJIATUIIBHOCTU
// ... @OBYX HOBHEX KOHTPAakKTOB Ha S&P-500 ot 12/31/98

neontracts = RoundToInteger{5673 .0 / dlrv(cb]) ;

if (ncontracts < 1) ncontracts = 1;

// wuszberaemM ycCTaHaBIMBATEL [PMKAa3E Ha OHM C OTPaAHMYEHHOM TOPTOBIEN
if (hi[cb+1] == lo[cb+l]) continue;

// TeHeppOoBaTh BXOIOHBIE CHUITHAIJIBL, LIeHBl CTOII- ¥ JIMMUTHBIX TIIPUKA30B
// s BCcex MoIeJiell Ce30HHOTO BXOoIa

signal = 0;
switch{modeltype) {
case 1: // OCHOBHas MOIEJL BXOINa Ha OCHOBE I[IOPOTOB UMILYJIBCA

k = cb + disp;
tmp = thresh * mallk];
if(savglk] > tmp && savg [k-1] <= tmp)
signal = 1;
else if(savg|k] < -tmp && savglk-1] >= -tmp)
signal = -1;
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break;

case 2: // OCHOBHasi MOIENb BXOHa Ha IIepecedyeHy
k = cb + disp;
if (CrosseshAbove (mal, ma2, k)) signal = 1;
else if{CrossesBelow(mal, ma2, k)} signal = -1;
break;

case 3: // TepecedeHue C IMIOOTBEDPXKICHUEM
k = cb + disp;
if (CrossesAbove (mal, ma2, k)) {

if (stoch[cb] < 25.0) signal = 1;
}
else if(CrossesBelow(mal, ma2, k)) (
if (stoch[cb] > 75.0) signal = -1;
}
break;
case 4: // T1epecedeHye C IIOOTBEPKOEHMEM U MHBEPCHUEN
k = cb + disp;
if (CrossesAbove (mal, ma2, k)) (
if (stoch[cb] < 25.0) signal = 1;

else if(stochl[cb] > 75.0) signal = -1;
}
else if(CrossesBelow(mal, ma2, k)) {

if (stoch[cb] > 75.0) signal = -1;

else if(stoch[cb] < 25.0) signal = 1;
)
break;
default: nrerror ("TRAPSMOD: invalid modeltype");
}
limprice = 0.5 * (hi[cb] + lolcb]);
stpprice = cls[cb] + 0.5 * signal * exitatr[cb] ;

// BXOmMM B CIEJKY, MWCIIONb3YsI OIPEeNeyeHHBl THUIT IIprKasa

if (ts.position)) <= 0 && signal == 1) (
switch (ordertype) { // BobupaeM XKejlaeMbll TUIT IIPMKa3a
case 1: ts.buyopen('l', ncontracts) ; break;
case 2: ts.buylimit('2"', limprice, ncontracts); break;
case 3: ts.buystop ('3’ , stpprice, ncontracts); break;

default: nrerror ("Invalid buy order selected");

}
else if (ts.positionl) >= 0 &&. signal == -1) (
switch(ordertype) { // BobupaeM %ejaeMell TUII IIPUKA3a
case 1: ts.sellopen('4', ncontracts); break;
case 2: ts.selllimit ('5"', limprice, ncontracts); break;
case 3: ts.sellstop('6' , stpprice, ncontracts); break;

default: nrerror("Invalid sell order selected");

}

// CUMyJTSTOp WCHOJNB3YyeT CTaHOAPTHYD CTPATEIMo BHXOAA
tmp = exitatr[cb];

ts.stdexitcls('X', ptlim*tmp, mmstp*tmp, maxhold);

} // obpabaTeBaeM Clenyomi OeHb

OrnpenenuB JIOKaJbHbIE TIEPeMEHHbIE M BEKTOPbI, TIEPBbI OJJOK TTporpam
MbI KOITMPYET pa3/JIMYHBIC MMapaMETPbl B COOTBETCTBYIOIIME NMECPEMEHHBIC IJIs1
0oJiee yn1oOHOTOo U ITOHSITHOTO obpaiiieHus K HuM. [1lapaMeTpbl onrcaHbl B CChUT
Kax, pa3MellIeHHBIX B KOJIC.
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Crienytoluii 6JI0K MPOBOIUT BCe pacyeThl Ha IMOJTHOM cepuu JaHHbIX. Cpen
HUI UCTUHHBIN MHTEepBaI 111 50 THEN pacCUMTHIBAETCS M COXPAHSIETCS B BEK
Tope (exitatr). BriocneACTBUM OH OyIeT MCIOAb30BaThCs MJISI pa3MELIeHUs 3a
IIMUTHBIX OCTAHOBOK YIIPABJICHUA KaIllUuTaJlOM U LEJICBbLIX ypOBHCﬁ le/l6bIﬂI/I B
CTaHIapTU30BaHHOI cTpateruu Bbixona. CpeaHW ICTUHHBI UHTEPBAJ B 3TOM
BeKTOpe (MU B sy JAHHBIX) TaKXKe UCIOJIb3YeTCs IJIsi HOpMaIu3alluu BO3
HUKAIOIIMX B XOIe padOThl MPOrpaMMbl U3MEHEHUN 1IEH.

Tlocie BbIUUCIECHUSA CPpCAHEro MCTUHHOI'0O MHTEPBajJa paCCYUTHIBAIOTCS
HOPpMaJIM30BaHHLIE U <<O6peSaHHbIC>> U3MEHEHMUS 1ICH. Kamaﬂ TOYKa B pAdy
JaHHBbIX pC/’lg oTpaXa€T UBMCHCHHNE LICHbI MCXKAY LIECHaAMM 3aKpPbITUA TCKYLIC
TO U TIpeAllecTByoniero nHei. M3aMeHeHus 1ieHbl 3aTeM HOPMaTU3YIOTCS Ty
TeM JIeJIEHUS] UX Ha CPEHUU UCTUHHBIM MHTEPBAI U «00pE3atoTCs» s CHU
XKEHUA BIMAHUA SKCTPEMAJIbHBIX IMEPEIaaoB LEHDbI (CTaTl/ICTI/I‘-ICCKI/IX Bb16p0
coB). Hopmanu3zaiyst HeoOxonnma, mocKoIbKY BOJaTUIBHOCTh PHIHKOB MEHSI
eTcsl CO BpeMeHeM MHOTrIa oYeHb cuiibHO. HampuMep, ceiiuac unaeke S&P 500
B 5 u OoJiee pa3 gopoxke, yeM 15 net Hazan. O4eBUIHO, UTO U CPEAHSISI JHEBHAS
BOJIATWJIBHOCTh M3MEHUJIACh COOTBETCTBYIOIIUM oOpa3oM. Ecnu Obl M3MeHe
HU LIEHBI HE TTOABEPraJiiCb HOpMaJIN3allu U HE MIPEACTABJISJINCE B €AMHUIIaX
TCKyIJ_lCP'[ BOJIATUWJIBHOCTU, CPaBHEHHNE CE30HHBIX SIBJICHUN 3a Pa3HbIC TOAbI
ObUTO OBl MCKaXXeHHBIM. I'ofbl, KOraa BOMaTWIHHOCTD ObLIa BBIIIE, JaBaIU Obl
OoJbLINI BKJIAA, 4YeM Irofibl ¢ HU3KO# BoaTwibHOCTEIO. B ciyyae S&P 500 moc
JICAHUE TOAbI ITOJJHOCTHIO JOMUWHUPOBaJIN Obl Nnpu MpoOBEACHNUN YCPCIHCHUS, a
IIpHU HOPpMaJIM30BAaHHOM IIPEACTAaBJICHUN Ka)KIlbe[ roa BHOCUT ITOYTU OANHAKO
BbIl BKJIaJ. Cpe3aHue BEIOPOCOB MPOBOAUTCS Ha YPOBHE — 2 U + 2 cpeaHUX
NCTMHHBIX MHTEpBaJa, YTOOBI yYAaJIAaTb cny-{aﬁmble N aHOMaJIbHbIC 3HAYCHUI,
He McKaxasi OOIIyI0 OLIEHKY.

Onuusa BeIOOpa modeltype onpenesnseT, KaKue onepaluu MPOBOISITCS 1a
siee. 3HaueHue | BbIOMpaAET OCHOBHYIO UMITYJIbCHYIO MOjie/ib. Ce30HHbIE TToKa
3aTeIM PaCCUMTHIBAIOTCS IJIsI OOpE3aHHBIX M HOPMAIU30BAaHHBIX U3MEHEHUIA
LIeH, TTpUYEeM B TIpe/iesiax BHIOOPKU UCTOJIb3YETCSI METO «CKJIaIHOTO HOXay, a
BHE IPEIEIOB BBIOOPKU — METO/I «BCEX MPOIIEAIINX JeT». DTU onepaluu 00ec
MEeYNBAIOTCST BEI30BOM (hyHKIIMU SeasonalAvg. BpeMeHHO psifi CE30HHBIX M0
KazareJiell 3aTeM CIJIaXXUBaeTCsl CKOJB3SIIMM CPelTHUM (BUI CPEeIHEro ycra
HaBJIMBAaETCs MMapaMeTpoM matype, a JJUHa— TapaMeTpoM avglen). 3atem
paccuuThIBaeTCSl BpDEMEHHOM DSii CPENHUX aOCOIOTHBIX OTKJIOHEHU CE30H
HBIX UMITYJIbCOB. DTOT PsiI MPEACTABISIET COOOM MPOCTOE CKOJB3SIIee Cpel
Hee ¢ nepuogoM 100 mHel OT psima aOCOMIOTHBIX 3HAYCHU CE30HHBIX UMITYJIb
COB, KOTOpOE 3aTeM HCMOJIb3yeTcsl B JaJIbHEHIIIUX pacueTax YPOBHEH MOpo
roB. 3HaueHus1 modeltype 2, 3 u 4 TIpeACTaBISIIOT CO00I BapUalluM MOJEJIEH,
OCHOBaAHHBIX Ha TepeceyeHM. Ce30HHbIE MoKa3aTesd PacCYUMTHIBAIOTCS, U
rmokKasaTejib USBMCHCHUSA LUCHDBI IJI5 KaXK10T0 JHA MHTCIPUPYETCA (BbI‘{I/ICIIﬂeT
csl «Oeryiiasi cymMMa»), B pe3yJibTaTe 00pa3yeTcsl HOBBIN psii, BEAyIIUil ceOst
MOJ00HO LIEHOBOMY PSIy. DTa CUHTE3WpPOBaHHAsl cepusi OTOOpaxkaeT IBUXe
HUE II€H Ha OCHOBE TUITMYHOTO MMOBECACHHW A PbIHKA B ITPECAIICCTBYIOLIIME U, BO3
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MOXHO, B 6y,[lyIJJ,l/IC roanl. 3ateM PaCCUYUTHIBAIOTCA ABA CKOJB3AIINX CPEAHUX!
ma! (cKoJb3silliee cpelHee UHTErPUPOBAHHOTO CE30HHOTO psiia TUIIA matype
¢ mepuosoM avglen) u ma2 (CUTHaJIbHAS JIUHUS IS OTIpee/IieHUsT MOMEHTa
nepecevyeHusi, TPeACTaBIsieT co00i CKOoJb3siee cpeaHee mal ¢ TeMU Xe Ta

pametrpamu matype u avglen). Ecinu xe BbIOpaH modeltype 3 wiu 4, To TpoBO

JSITCS TOTIOJTHUTEJIbHBIE PacUeThl ISl MOJEJICH ¢ IMMOATBEPKACHUEM U/WIU UH

BEPCHeEii; B JaHHOM CJIydae pacCuMThiBaeTcs 3HaueHue beictporo %K ¢ mepuo

oM 9 IHel, KOTopoe 3aTeM COXpaHsSIETCSl B BEKTOpe sfoch.

Crenytolmmii 610K KoJa BKJIIOYAET LIMKJI, IOCJeIoBaTeIbHO Iepedupaio
L[Il/Iﬁ BC€ TOPIoBbIC IHU B pAay JaHHBIX, — TaKou Xe MKJI, KaK 1 BO BCEX ITPC
JIBIAYIINX IVIaBax, MOCBSIIEHHBIX CTpaTeTusiM Bxona. [lepBbie ero cTpoku odec
IIEYNBAIOT OOHOBJIEHUE CUMYJIATOPA, paCCYUTHIBAIOT KOJIMYECTBO KOHTPAKTOB
B CICJIKE U MPOITYCKAIOT JHU C OTpaHUYEHHOI Toprosieil. Cremylolme cTpo
KW T€HEPUPYIOT CUTHAJIbI BXO4a JJIs MOﬂeﬂeﬁ, OCHOBAHHbIX Ha CE30HHBIX (l)aK
Topax. B 3aBUCMMOCTM OT 3HaUeHUs TlapameTpa modeltype NUCTIONb3YeTCsT OANH
13 YeThIpeX IOIXOJOB.

Modeltype 1 nipenctasisieT 6a30ByI0 MOJIEb, OCHOBAaHHYIO Ha MOpOre 1ie
HOBOTI'O UMITYyJIbCaA. HOpOF PACCUUTHIBACTCA KaK ITPOU3BEACHUE MHOXUNTEJIA, OIT
peaesIIoIIero OTHOCUTEIbHYIO BEJIMUMHY ITopora (thresh) Ha cpeiHee abCOIOT
HOE OTKJIOHEHWE CE30HHOTO MMMyibca 3a npouuibie 100 qHeil. CurHan K mo
KYIIKe TeHepupyeTcs, eCii CyMMa CE30HHOTO MMITyJibca (Savg) W TapameTpa
cMelleHus (disp) TomHUMaeTCsl Bhillie YpOBHsI opora. Eciu ganHast cymma orryc
KaeTcsl HUKE BeJIMYMHBI, pABHOI 3HAYEHUIO TTOpora co 3HaKOM MUHYC, TToJiaeT
Csd CUTHaJI Ha MTpoaaxy. Nubimn cJioBaMH, €CJIM OJisd JaHHOT'O JHA ITIOC-MUHYC
HECKOJIbKO IHeH (disp) mMpeacKa3bIBaeTCsl JOCTATOYHO CWIbHbBIN CE30HHBIN UM
ITyJIbC I€H, TO TOPTOBJIA BEACTCA B HAIIPABJICHUM OXKMIA€MOT'O IBUKCHMUS.

Modeltype 2 nipencraBisier 6a30BYyI0 MOIEC/Ib MEepPeceUeHUs] U UCIOJIb3YeT
CKOJIB3SIIIIME CpelHNEe WHTeTPUPOBAHHBIX CE30HHBIX MOKa3aTesieil TeKyIero
IIHS TUTIoC (hakTop cMmellleHus1. Eciiv mepBoe cKoJib3siliee CpeHee MOoJHUMAET
C4d BBIIIE BTOPOIro, reHEPpUPYETCA CUTHAJI K ITOKYIIKE. B IMIPOTHUBOITOJIOKHOM
cllydyae TeHepupyeTcsl CUTHAJ K Tipojaxke. MakTop cMelIeHUs MO3BOJISIET MO
JIeIM UICKaTh MOMEHTBHI TIepeceYeHMsI, KOTOpbIe MTPOM3OMIYT B OymylleM yepes
HECKOJIbKO JHel. TakuM 00pa3oMm, IpeoioieBaeTCs 3ana3ablBaHue, CBOMCTBEH
HOE CKOJIB3A1IUM cpeHUM. [ToCKOIbKY Ce30HHbBIE CpeIHIEe OCHOBBIBAIOTCS Ha
NCTOPUYCCKUX JaHHBbIX, OTCTOAILINUX OT TCKy].LlCﬁ aTbl HE MEHEEC YeEM Ha OOAUH
roJl, BIIOJTHE TTpUEMJIEMO TTPOrHO3UPOBATh HAa HECKOJILKO HE BIlepe].

Modeltype 3 tipenctapisieT cOOOM Ty XKe MOJEJb Ha OCHOBE IlepeceueHus,
HO c no0aBieHueM moatrBepxkaeHus. [loaTBepxaeHue obecrneynuBaeTcsl mpo
BEPKOI CTOXaCTUYECKOTO OCIUJUISITOpA LIEHOBOTO psilia, ONpenesiolieit, co
BITaOacT JIU €ero AIMHaMuKa ¢ OXXKMnJaceMbIM ITOBEACHMUEM Ha OCHOBE CE30HHBIX
¢GakTopoB.

Modeltype 4 ucnonb3yeT MoAe/Ib, OCHOBAHHYIO Ha MepeceyeHUu ¢ 100aB
JIeHUEeM MOATBEpXIeHUs U uHBepcuu. [lpu ucrnonb3zoBaHuu modeltype 4 cur
HaJl K TTIOKYIIKEe MOJAeTCs, €C/IU MepBOe CKOJIb3SIIee CpeHee TepeceKaeT BTO
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poe cHuzy BBepX. [Ipu 3TOM 3HaUE€HUE CTOXaCTUUECKOTO OCLIMILISTOPA JOJIK
HO OBITh He MeHee 25. Eciu ke mpu BepXHeM MepeceYeHNN CTOXacTUIeCKUA
MokKasaTesib MpeBbIlIaeT YpoBeHb 75, TO MOJENb MOJAeT CUTHA K Ipojaxe
HUCXOJS U3 TIPEANONIOXKEHUS, YTO Mpou3oliia uHBepcus. Eciiv mepBoe cKoJjib
3sillee CpeHee HMXKE BTOPOTO, U HOpMaJibHasl Ce30HHAsl MOJIe/b MOATBEePKaa
eTCsl 3HaYEHUEM CTOXaCTUUECKOT0 OCLIWILISTOPA, MPEBbIIIAIOIIM YPOBEHbD 75,
TreHepupyeTcsl CUrHal K npoaaxke. Ecau B 3ToM cilyyae mokasaTeslb COCTaBUT
MeHee 25, MpearnojaraeTcsi MHBEpCUSl U OTIACTCs CUTHAI K MOKYIIKe.

B cBoto ouepens 1ieHa TMMUTHOTO TIpyKasa (limprice) ycTaHaBIMBaeTCs Ha
YPOBHE CepeMHbI LIEHOBOTO Auana3oHa Tekyiiero nHs. LleHa BXxogHOTro cTor
MpUKa3a (Stpprice) ycTaHaBIMBAETCSI Ha YPOBHE 3aKPBITUS TEKYILETO AHS TIIIOC
(TSt MOKYTIKK) VI MUHYC (IUTSI TIPOAAsKK) TTOJIOBMHA CPEAHETO UCTHHHOTO TN
araszoHa rmocieaHnx 50 gHeit. OcrajibHbIe GJIOKHA Koda UASHTUYHBI TTPUBOIVB
IIMMCS B TIPEOBIAYIIMX TJIaBaX: OHM 00eCIeYMBaloT pa3MeIleHHe MPUKa30B
yKa3aHHOTO BUfa (ordertype) N CTaHAAPTHBIE BBIXOIBI.

PE3VYJIbTATbl TECTOB

[MpoBoAMIIMCH TeCTHI IBYX OCHOBAaHHBIX Ha CE30HHBIX SIBJICHUSIX MOJIEIeil BXO
Jla: MOJIENIM Ha TlepecedeHUN (C MOATBEePXKICHUEM M MHBepCHel U 6e3 HUX) U
MOJIeNT, OCHOBaHHON Ha IIeHOBOM MMITyJIbce. Kakmast Momenb ucciienoBaiach
C TpeMsT BUIaMM OOBIYHBIX BXOTHBIX ITPUKA30B: BXOM IO IIeHE OTKPBITHS, T10
JIMIMUTHOMY ¥ CTOIT-TIPHKA3y.

B Tab6a. 8-1 u 8-2 mokazaHbl pe3ybTaThl TECTUPOBAHUST 3TUX MOJENEH Mo
OTIEJIbHBIM PhIHKAM B Mpeaesiax BbIoopKu (Tads. 8-1) v BHe MpenesioB BEIOOD
K1 (Tabi. 8-2). B mepBoM cTos011e yKa3aHbl 0003HaYeHUs phiHKa. [locaenHss
KOJIOHKA TTOKa3bIBaeT, CKOJIBKO MPHOBLTLHBIX TECTOB OBIIO TTOYISHO IS JaH
Horo peIHKa. Llndpel B BepXHEeil CTpOKe YKa3bIBalOT HOMED TeCTa, MOCIIeIHSIS
CTpPOKa — Ha CKOJBKUX PBIHKAX JaHHasi MOAEb OblUTa IPUOBUTBHOM. DTH JaH
HBIE JOCTATOYHO MOAPOOHO IMOKA3bIBAIOT CTEIEHb MPUOBUIBHOCTU CHCTEMBI:
OIMH MUHYC (—) O3HaAyYaeT yMepeHHbIe cpeiaHue YObITKU B caenke ($2000 —
4000), nBa MuHYyca (——) — KpyIHbIe yobITKY (Gosee $4000). OauH moc (+)
o3Ha4aer yMepeHHyIo nipubsuib ($1000 — 2000), aBa 1unoca (+ +) o3HaAYaOT
KpyIHyo puosuib — Gosee $2000 B caenke. ITycras ssyeiika o603HaYaeT Ipu
ObL1b 10 $ 1000 rmm yosIToK 10 $ 1999. (HazBaHMsI PHIHKOB U X CUMBOJIBI COOT
BETCTBYIOT 0003HaueHusIM Tao. I1-1; yacts I, BBeaeHue. )

TecTbl 6a30BOV MOAENN, OCHOBaAHHOM Ha NepeceYeHun

MHTerprpoBaHHBIN BpeMEHHOM Psi IIEHOMTOTOOHBIX CE30HHBIX TTOKa3aTelei
CTJIaXXWBAJICS C TIOMOIIIBIO TIPOCTOTO CKOJIB3SIIIETO CPEeaHETO mal ¢ TIepuoIoM
avglen. Ha ero ocHoBe cTpousiochk BTopoe cpegHee maZ2. CHATHAJ K TIOKYIIKE
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reHepupoBaJICsI, Korma ma! nepecekajia CHU3y BBepx ma2. CUTHA K TIPoJaxKe
reHeprpoBaJics, Koraa ma / mepecekaja cBepXy BHU3 maZ. B 1iejloM 310 Ta Xe
MOJIeJTb, OCHOBaHHAsI Ha TIepeCceYeHN M CKOMB3SIINX CPETHUX, HO B HEl MCITOJTb
3YIOTCSI HE COOCTBEHHO 1IEHBI, a TPOTHO3UPYEeMble CE30HHBIC BpeMEHHBIE PSIIBL.
Bxon obecrieunBaeTcsl ppIHOYHBIM IIPUKA30M T10 LIeHEe OTKPHBITUS (TecT 1), m
MMTHBIM TIPUKA30M (TeCT 2) WM CTOM-TIPUKa30M (TecT 3).

OnTtuMu3anms B 3THX TeCTax COCTOsIa B MPOTOHKE IapaMeTpa repuoia
CKOJB3AIIIEro cpeaHero avglen ot 5 no 20 ¢ 11aroMm 5 1 TakKe B IIPOrOHKE Mapa
MeTpa cMeleHus (disp) ot 0 no 20 ¢ marom 1. C rcnob30BaHUEM BXO/a T10 LIEHE
OTKPBITHS MO TOKa3aTe 0 COOTHOIIEHMST PUCKa/TIpUOBLIN B IIpeaesiax BHIOOp
K1 ONTUMAaJIbHBIMY ObUIM 3HAYEHUS Teproa CKoJIb3siero cpeaHero 20 u cMme
meHus 5. [Tpu Bxoze 1Mo IMMUATHOMY ITpUKa3y onTuMaieH obut repuof 20 u cMme
IIeHKe 8, IIPU BXOJe 1o octaHoBKe nepuox 20 u cMeleHue 6. Moseib, BUIMMO,
JIyquie paGOTa.na C IJIMHHBIMU CKOJIB3AIIMMU CPEIHUMUA (C CWJIbHBIM CIJIaXKMBa
HUEM) , U IJIsI BXOJOB IO JIMMUTHOMY IIpHKa3y TpeOOBaICh HEMHOTO OoJiee paH
HME CUTHAJIbI ITO CPABHCHUIO C BXOJaMM 110 PBIHOYHOMY U CTOIT-ITPHUKAa3y.

B nipenenax BIOOPKY He ObUIO MOJIYY€HO HU OIHOTO TOJOXUTEILHOTO Pe
3yJjibTaTta IIpy MCII0JIb30BAaHUU U JJIMHHBIX, 1 KOPOTKHX HO3I/IHI/II71, XOTA Cpena
HUN y6bITOK B CICJIKE ObLI ropasao MEHbIIC, YEM BO MHOI'MX TE€CTaX U3 ITPEAbI
ayx riaB. Jlydiie Bcero paboTaam CTOI-TPHUKa3bl, HEMHOTO XYK€ — JIMIMUT
HBIC IIPUKAa3bI, a Xy>KE€ BCEro — PBIHOYHLIC ITPUKAa3bl 110 HEHE OTKPBLITHUA. ,Z[HS{
CTOIT-NTIPUKAa30B 1 JIUMHNUTHBIX ITPUKA30B ITPpU OrpaHNMYCHNHM TOJBKO JJIUMHHBIMU
MO3ULIMSIMUA TOPTOBJIST ObUIA BEITOMHOM. Bo Bcex ciydasix HAMJIydIIUi TIepuos
CKOJIB3SIIIUX CPEeAHUX cocTaBiisLl 20 qHEl, a onTUMalbHOE 3HaYCHHME CMellle
HUs USMEHSJIOCH IJI1 pa3HbIX TUITOB ITPMKAa30B. l'IpI/[ NCITIOJIB30BAHUUM BXO4a ITO
LHEHE OTKPLITUA ONTUMAJIBbHOC CMCHICHME PaBHAJIOCH 5 JHAM, IIpU BXOIEC ITI0
JIMMUATHOMY TIpMKa3y — 8 THSM, a 10 CTOMN-IpuKazy — 6 THSIM. DTO BITOJIHE
OCMBICJICHHO, IMTOCKOJIBKY JIUMUTHBIC ITPUKA3bl OTAAIOTCA paHbIIC, YEM PBIHOY
HBIC IMPUKA3bI 110 OTKPBLITUIO (TaK Kaxk IJisl BBIMTOJTHEHWS JIMMUTHOTO ITpUKa3a
TpeOyeTcsl HEKOTOpOe BpeMsI).

BHe npenenoB BHIOOPKM pe3ysIbTaThl MMOKa3aJIM MOJOOHOE XKe pacripenesie
HHME OTHOCUTENIBHOM 3()(EeKTUBHOCTHU IO TTOKA3aTe/IsIM CpeHe MPUOBLIN CO
cnenxu (SCIEJ]); ucrioap3oBaHue IMPUKA30B IT0 OCTAHOBKE JaBAJIO IIPUOBLIL B
$576 co cmenkm, 4TO COOTBETCTBYET JOXOTHOCTH 8,3% rOZOBBHIX. DTO HEMHOIO,
HO, TEM HE€ MCHEE, 9TO peaanblﬁ MOJIOXKUTEJIbHBIN pe3yjabTaT Ha HECOABHUX
JaHHBbIX BHE ITIPEACIOB BbI60pKI/I. HpI/I HCITOJIb30BAaHMU BXOOAOB IO CTOII-TIpH
Ka3y TOProsJisd, OorpaHU4YC€HHAas TOJbKO JJIMHHBIMU ITO3UIUAMU, ObLIa BbITOL
HOU U B npeaciaax, 1 BHE IIPEaCIoB BbI60pKI/I, a TOPTOBJIsA KOPOTKMMMU ITO3ULIH
sIMU ObLTa YOBITOYHOI B 000UX CiIydasX. DTO COOTBETCTBYET Pe3yIbTaTaM MHO
I'X paHe€C ITPOBOAMBIIMNXCA TECTOB. I[HH BCEX BUJOB IIPUKA30B N BCEX BBIOO
POK TIPOLIEHT NMPUOBLIBLHBIX CIETIOK cocTaBisut oT 40 1o 43%.

I/IHTepeCHO OTMETUTDH, YTO JaXK€E B y6bITO‘{HbIX BapraHTax IoTepu Kaliura
Jla ObUTA 3HAYUTEbHO MEHbIIE, YeM BCTpevaBIIMECsS B pa3HOOOPa3HBIX Mpe
ObIAYIINX TECTax.
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8—1. Dgghexmusnocms 6 npedenrax evlOOpKU HA PAZAUMHBIX PIHKAX
U 8 pa3AuMHbIX Mecmax
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[SYM 01 [0z [03_ Jo4 |05 08 Jo7 Jo8 [0 [0 [11_[12 | wioro
SP + + - ++ |- -+ 4
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TY - - - - d - - - = ++ E]
[BP = + = [~ e M 1
DM - - - - |- - - e L - 3
SF - - + - - - - - - ++ 2
JY - +4 + + - = - - - 4
ICD B B B - - ++ |+ - - 2
ED - - - - - - - e - 1
CL + + + [+ e + ++ = - 8
HO + - ++ |- 4+ 4+ [+ |- ++ []
HU ++ ++ 4+ + O ++ + -
GC - - = - |- - + |- 1
Ell + + ++ |- + ++ |- - + 8
PL * N B - - - 4 =+ |- -+ e 5
PA ++ [++ - - - -+ . 3
FC + e [+e [+ |- B . a [}
LC + + = = [+ |- ++ §
LH +4 +* e - + -+ = +* - - il
PB - - - - 4 * -+ - e + + Fi
k] + |- - = + » - ++ 5
SM - + - - - - =+ |+ - - - 4
BO - + - |= + 2
c - - + - - - - - - - 1
(*] - + + + - . - 3
W g = I = = = I= = 0
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[Ipu ucrob30BaHUM PEIHOYHOTO BXOJA IO LIeHEe OTKPBITUS KAITUTal CHU
xajicst 1o Hosiopst 1988 r. [lo utonst 1989 1. GbIIO BOCCTAHOBIEHO OKOJIO 50%
notepb, obpaszysa U-o0pa3Hylo MOAEIh CO BTOPBIM ITMKOM B paiioHE HOSIOPS
1990 r. 3areM HaAOJIOIAIOCH TOBOJIBHO OBICTPOE CHIDKEHUE 10 HOsI0ps 1992 1.,
rmocjie 4yero — 0Oojiee MeIJIEHHOE TaJeHre KanuTalaa Ha TMPOTSDKEHUU BCETO
OCTaTKa BEIOOPKM M TIEPBOI TPETU TMepHoaa BHE BHIOOPKU. DTO CHUKECHHE 3a
KOHYMJIOCH B ampesie 1996 T., 1 ¢ Tex Mop 10 KOHIlA Tieproja BHe BEIOOPKU Ka
MMUTaJl BO3pacTall.
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Tabauua 8—2. IDpgexmusnocms eHe npedenos 6blOOPKU HA PA3AUYHBIX PbIHKAX

U 8 Pa3IUYHbIX mecmax
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IMpu vcroab30BaHNUK BXOA TT0 IMMUTHOMY ITPUKA3y KaITuTa [IOYTU HE U3
MEHMJICS 110 stHBapst 1987 T., oueHb pe3K0o BBIPOC O0 ImuKa B Mae 1987 r. u 3atem
nangan 10 Hostopg 1992 1. C sToro BpeMeHM A0 mionsg 1994 r. HaGmonancs pes
KWl TIOOBbEM, TOCJIE Yero HabMoJannch 0ecropsaoYHble U3MEHeHUs 6e3 B
HOTO TpeHIA.

Hcronb3oBaHMe BXOMHBIX CTOI-TPUKA30B 00ECIIEUNBAIO CTAOMIBHBIN U
CHJIBHBII POCT Kamnuraja a0 uioHs 1988 ., a 3areM HaOI0OaNn0Ch MajgeHue 10
KOHIIA TIeproJa BLIOOPKU U B TeUeHHWE TEePBOI TPETH TepHoAa BHE BBIOOPKU.
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MuHUMYM OBUT JOCTUTHYT B AeKabpe 1995 1., a ¢ Tex mop u a0 ¢espais 1999 r.
(KOHell TaHHBIX) OTMEUYEH PE3KUI MOIbEM.

ITpu cpaBHeHUU Pe3yabTAaTOB Pa3IUYHBIX PHIHKOB BUIHO, YTO Haubosee
pe3yJIbTaTUBHBIM ObLT PHIHOK HE3TWJIMPOBAHHOIO OEH3WHA, rie HaOMogalnuch
YCTOWUMBbIE 3HAYUTEIbHbBIE TIPUObUIM U B TIpejiesiaX, U BHE IPENeOB BHIOOD
ku. C 2TOif MOJIEJIbIO TAKXKE XOPOIIO COYETAICS PHIHOK MaUIaaus: BXOIbI 1O
OTKPBITUIO Y MO JUMUTHOMY MpPUKa3y JaBajiv MPUObUIL U B TIpeJe/iax, U BHE
MpeaesoB BEIOOPKM, a BXOJ MO CTOM-TIprKa3y ObUT BeChMa MPUObUIEH B TIPEJIe
Jlax BBIOOPKM U HeiTpajieH BHE Hee. KpoMe 3TOro, XopouimM Ce30HHBIM PhIH
KOM 0Ka3aJICsl PbIHOK XMBBIX CBUHEl, MPUObUILHBIN B Mpeaeiaax BbIOOPKHU s
BCEX BUJIOB MPUKa30B. BHe BHIOOPKY HAa 3TOM PhIHKE ObLIM MPUOBUTBLHBI BXOIbI
10 TUMUTHOMY MPUKaA3y U CTOM-TIpUKa3y. XOPOIIO COOTBETCTBOBAJI CE30HHOM
MOJIEJIM PBIHOK KOode: Bce TpU BUAa MPUKA30B JABAIU MPUOBLIL B Tpenesax
BBIOOPKHU, BXOJIBI TTI0 OTKPBITUIO U MO CTOM-TIPUKA3Y JAIU 3HAYUTEIbHYIO TTPU
ObLTh BHE TIpenesioB BeiOopku. KpoMe Toro, Heraoxo paboraja cucremMa U Ha
PBIHKE XJIOTKa: BXO/[ IO CTOI-MPUKa3y 00eCIeursT BBLICOKYIO MPUOBLIb U B IPe
JleJax, M BHE MPEesioB BBIOOPKU, U HY OJVH BUJ MPUKA30B HE MPUHEC 3HAUU
TEJIbHBIX YOBITKOB B 00eMX BBIOOPKAX JaHHBIX. TO, YTO phIHOK HEITUJIMPOBAH
HOro OeH3MHa XOpOoIlIo padoTaa ¢ JaHHOI Moje/blo, HeyauBUTeNIbHO. HocTa
TOYHO CTPAHHO, YTO PHIHOK Ma3yTa, MOTPEOHOCTh B KOTOPOM CUJIBHO 3aBUCUT
OT BPEMEHU rofia, ObUI MPUOBUILHBIM TOJBKO C MCIOJIb30BAHUEM BXOJOB IO
JIMMUTHOMY TIpHUKa3y B 00enx BoiOOpKax naHHbIX. Ha peiHKe Kode Takke cy
IIECTBYIOT BhIPAXXEHHBIE CE30HHBIE MOJEJI, CBSI3aHHbIE, HAIIpUMeEpP, C 3aMO
po3KaMu, KOTOPhIE MOBPEXKIAIOT IJIAHTAIIMU, BbI3BIBAIOT IE(ULIUT U MOBHIIIA
10T LIeHBI. [Tpy 3TOM, KaK HU CTpaHHO, B TIpeesiax BBIOOPKU PHIHKY MIIEHUIIBI
OBLTY MAJTOTIPUOBITIBHBI, 32 UCKITIOUEHUEM MUHHECOTCKOM MILIEHUIIBI C UCTIONb
30BaHNEM BXOja IO JMMUTHOMY Mpuka3y. BHe mpenesioB BEIOOPKU B TpyIIIie
nieHul Habmoaatock Oosbiie npudsiieir. Hanpumep, BXxoa Mo JUMUTHOMY
npukazy obecrieurBa NMpUObUThL HA BCEX TPEX PbIHKAX MIIEHUIIbI, a BXO MO
CTOI-MPUKa3y — TOJBKO Ha KaH3aCCKOM DPbIHKE. Ps Apyrux pbIHKOB TakXXe
TpUHEC MPUOBLIU JIJISI HEKOTOPBIX BUAOB MPUKA30B B Mpeaeiax Ui BHE Mpe
nesoB BbIOOpKU. [1o cpaBHEHMIO CO CKPOMHBIMU pe3yjibTaTaMU OOIbIIUHCTBA
MoJe/eii, NCCIeN0BaBIINXCS B MPEIbIAYIIUX IJ1aBaX, olllee KOJUYECTBO MpPHU
OBUTBHBIX PE3YJbTATOB HA PA3IMYHBIX PhIHKAX B pa3HblEe MEPUOIbl BPEMEHU
HE MOXET He MPOU3BECTHU OJaronpusTHOTO BIIEYATICHUS.

Kpome 3TOrO, MHTEPECHO OTMETUTH PACXOXJAEHUE MEXIY MOBeIeHUEM
CE30HHBIX MOJeJIeil B 3TOM HUCCJIEJOBAHUM U B HALIMX COOCTBEHHBIX TECTaX
S&P 500 6onee panHero nepuoaa (Katz, McCormick, anpens 1997). Paznuuus,
cKopee BCEro, OObSICHSIOTCSI pa3HOW HACTPOWMKOM Mpoleaypbl ONTUMU3ALINU.
B panHux Tecrax NMpoBoAWiach HACTpPOWKa Ha TOPTOBIIO TOJBKO WHIEKCOM
S&P 500, a B 6osiee MO3AHUX — LEIbIM MOpPTdeneM (pUHAHCOBBIX UHCTPYMEH
ToB. 1o cCpaBHEHUIO C APYTUMU PbIHKAMU CE30HHbIE SIBJICHUST HA phIHKEe S&P
500 umeroT ropasao 0osiee BHICOKYIO YACTOTY U, ClIeIOBaTe]IbHO, TPeOYIOT UC
MOJIb30BaHUST CKOJIB3SIIIUX CPEIHUX CO 3HAYUTEIbHO MEHBIIUM TEPUOAOM.
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Kpome Toro, paHHue TeCThl He MCITOJb30BAIU OTIAEIbHBIX BBIXOAOB JJIsI TOTO,
4TOOBI ObLIA BO3MOXXHOCTB 3aXBaThlBaTh CE30HHBIE TPEHIbI IJIMHOM B HECKOJIb

KO Helesb. B maHHBIX TecTax CTaHOAPTHBIN BBIXOA 3aKPbIBACT CACIKY CITYCTSI
He Oosiee yem 10 gHeil — ckopee Bcero, 3(p(eKTUBHOCTb BCEX PHIHKOB, a HE
ToJbKO S&P 500, yBenuuuiaachk Obl IIpU 3aMeHE CTaHIAPTHOTO BBIXOJA Ha BHI

XOJI, CTIIOCOOHBIN yIepXMUBaTh MO3ULIMIO TIPY MPOAOKUTEIbHBIX TPEHAAX.

TecTupoBaHue 6a30Boi MoAeNN, OCHOBAHHOW Ha LLEHOBOM MMMyJbCce

151 Mozes M, OCHOBaHHOM Ha UMITYJIbCE, IIPOBOIUIIOCH CIJIaKMBAHUE HEMHTE
TPUPOBAHHOrO CE30HHOTO BPEMEHHOTO Psiia U3MEHEHUI LIeHbI TIPU MTOMOIIU
LIEHTPUPOBAHHOTO ITPOCTOTO CKOJIB3SIILIET0 CPEIHETOo ¢ iepuoaom avglen. LleH
TpupoBaHHoe CC He maeT 3ana3abIiBaHUSsI, TTOCKOJIbKY OTHOCUTEIbHO TEKYIIIE
O JHSI 3TOT METOJI YCPEIHSIeT OJMHAKOBOE KOJIUYECTBO MPOILIbIX U OYIYIIUX
TOYeK JaHHBIX. Mcroib3oBaHME 3TOTO METOAa OINpPaBIaHO ISl CE30HHBIX MO
Jiesieid, B KOTOPBIX OLIEHKAa CE30HHOTO BIMSIHUS Ha OINpPEIe/ICHHYIO IaTy OCHO
BBIBAeTCSl Ha JaHHBIX CTaplle OgHOro roga. st 3Toro criiaxkeHHOro psiaa ce
30HHBIX UBMEHEHUI LIEHBl PACCUUTHIBACTCS PSIA CPEIHUX aOCOTIOTHBIX OTKJIO
HeHMA. J1J1 3TOro pacCYMTHIBAIOCH A0COMIOTHOE OTKJIOHEHUE JIJIST KaKIOTO THSL.
3aTeM psi aOCOTIOTHBIX OTKJIOHEHUM YCPEAHSIICS C TTOMOIIBIO CKOIb3SIIETO
cpentero ¢ nepuonoM 100 gHeit. CurHam Ha MOKYNKY T€HEPUPOBAICS, €CIIU
3HAYeHUE CE30HHOTO MMITYJIbca JAHHOTO HS IUTIOC CMellleHUue (disp) TpeBbI
I1aJT0 HEKOE ITOPOroBoe 3HaUeHue (thresh), YMHOXEHHOE Ha CpellHee adCOJTIOT
HOE OTKJIOHEHUE CE30HHOTO MMITy/Ibca. CUTHAN Ha Mpoaaxy reHepupoBacs,
€CJIM CE30HHBI MUMITYJILC C YYETOM CMelleHUs ObLT MEeHbIe MPOU3BEACHUS
TTIOPOTOBOTO MHOXUTENA (thresh) N cpelHero abCcoaIOTHOIO OTKJIOHEHMUSI, B3S
TOTO CO 3HAKOM MUHYC. BXOIbI BEIOJHSUTMCH ITPY TIOMOIIY pa3TMYHBIX ITPHKa
30B: B TeCTe 4 — BXOJ 110 OTKPBITUIO, B TECTE 5 — BXOJ I10 JIUMUTHOMY ITpHKa
3y, B TeCTe 6 — I10 CTOII-IIPUKAa3y.

ONTUMU3UPOBAJICA MEPUO CKOIB3SIIETO CPEIHETro0, CMEIIeHUE U MOPOT.
Ilepuon nmporoHsuics ot 5 no 15 ¢ maroM 5; cmemeHue ot 1 go 10 ¢ marom 1;
nopor oT 1,5 mo 2,5 ¢ marom 0,5. Hannydinast 3¢ @eKTUBHOCTh B TpeaesiaxX Bbl
0opKHU OTMeUeHa Ipu repuoae 15, mopore 2,5 u cMelleHUN 2 BHE 3aBUCUMOCTHU
OT Bua nmpukasa. st BxoJa 1o OTKPBHITUIO U IO CTOI-TIPUKa3y ObLIO MPeAnoy
TUTEJILHO CMELIeHUEe 2, IJIs BXoAa MO JMMUTHOMY IpuKa3y — cMmelieHue 1. B
COOTBETCTBUM C 3TUM OXUAAHUSIMU 3HAYSHUsI CMEILeHUsT ObUIM ropasao MeHb
1Ie, 4YeM B MOJIeJIM, OCHOBAHHOI Ha IMepeceuyeHUr, B KOTOPOM 3a CYET CMEILIE
HUSI HEOOXOMMO ObLTO KOMITEHCHMPOBATh 3aMa3AblBAHNE CKONB3SIIINUX CPEIHUX.

B o61iem, pe3yabTaThl ObUIM Tropa3ao XyxXKe, YeM Y CE30HHOM MOAeIu Ha
nepeceyeHruy cpeaHux. B mpenenax BbIOOPKU TOJIBKO BXOABI IO CTOM-MPHUKA3Y
ObLTM MpUOBLIbHBIMKU. BHe mpeiesioB BbIOOPKM HU OAMH BUJ BXOIOB HE Iajl
MOJIOKUTENbHBIX pe3yabTaToB. CpenHue YObITKUA B ClEIKe ObUIM BeCbMa 3Ha
YUTEIbHBIMU, 1, KaK HU CTPAaHHO, JUIMHHBIC TTO3ULIMU pabOoTaI XyKe, YeM KO
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poTKKe. DTO MPOTUBOPEUUT OOIIIel KapTuHe 6ojiee BbICOKOH 3((hEeKTUBHOCTH
JUTMHHBIX CIIEJIOK.

[Tpu BXOIE MO PBIHOYHOMY MPUKA3Y MO LUEHE OTKPBITUS U MO JUMUTHOMY
MpUKa3y KaluTaJl CHUXAJICS ¢ Hadajla BBIOOPKM OO0 KOHIIA TEepUoa BHE BbI
6opxu. [1py UcTTOIB30BaHUM BXOA MO JUMUTHOMY TIpUKa3y NMaJicHWe KanmnuTa
J1a ObuTO OoJee TIaBHBIM. [Ipy MCTTOTB30BaHUM BXOMOB MO CTOM-TIpUKA3y rpa
(UK U3MEHEHUST KanuTajaa Kojebaics B TOPU30HTAJIBHOM IHMAIla3oHe OO0 Mas
1990 r. 3aTem Hauajics pe3Kuii poCT Kanurana, MPOoAoJKABIIMICS 10 CEHTSIO
psa 1990 r. C tex mop M MOYTU OO KOHIA JAaHHBIX KanmuTaa MeAJIeHHO Manall.
IMocne anpenst 1997 r. kanuTan NpakTUYECKU MepecTal UBMEHSThCS.

Monenb mosydnia TpUObLTh MPU TOPTOBJIE Ka3HAYEWCKUMU OOJTUTALIUSIMU,
10-1eTHUMY Ka3HAYeWCKUMU OymMaraMu, UEHOM, ChIpOit He(ThlO, Ma3yToM,
HE3TWIMPOBAHHBIM OEH3MHOM, XUBBIMU CBUHBIMU U Kode B Mpeieiax U BHE
npenenaoB BeIOOpKU. HampuMep, kazHauelickue obnurauuu u 10-1eTHue Oy
Maru ObUTM BechbMa MPUOBUIBLHBI Ha 00€MX BEIOOPKAX MPU UCHOJIb30BaHUU BXO
JIOB TI0 TUMUTHOMY TIPUKa3y WU CTOM-TIprKa3y. PEIHOK MeHbI ObLT Hanbosee
MPUOBLJIEH C UCMOJIb30BAaHUEM BXOMIOB IO CTOI-MPUKaA3y, HO MPUHOCKUIT JOXO
U C IpYTMMU NIpYMKa3aMu, PaBHO KaK U chipast HedTb. PbIHKM Ma3yTa U HE3TH
JIMPOBAHHOTO OEH3MHA ObUIM BHICOKOIPUOBIIbHBI B 00X BHIOOPKAaX MpPHU UC
MOJIb30BAaHUY BXOJ0B ITO OTKPBITHIO U IO CTOM-TIPHKa3y, HO HE BXOAOB 10 JIN
MUTHOMY ITpuKa3zy. Ha pblHKe XMBBIX CBUHEH MaKCUMaJIbHbIe MPUOBLIA BO BCEX
Mepuoaax OTMEUYEHbI TPU MCIOJIb30BAaHUM BXOJAA 10 OTKPBITUIO WX TI0 CTOI
MpUKa3y. DTOT PHIHOK ObLT MOCTOSIHHO MPUOBIILHBIM AJIsI BCEX BUAOB MPUKa
30B, KaK ¥ pbIHOK Kode, TIe HauboJjiee ycToiunBas U BbICOKas TPUOBLIb 00ecC
MevyrBajiach BXOAOM IO CTOM-TIpUKa3y. B OOJBIIMHCTBE ClyyaeB Ha phIHKaX
MIIEHUIIBI MOJIEJTb ObUTa YOBITOYHOM.

B npenenax BeIOOpKU 15 phIHKOB OBITN B TOW WIX WHOM CTETIEHU TTPUOBLTH
HBIMU MTPU UCTIOJIb30BAHUU CTOT-TIPUKa3a, 13 ppIHKOB — IMPH BXOE MO OTKPbI
TUIO U 9 PHIHKOB — TIpU BXOJIE 110 TMMUTHOMY NTprKa3y. BHe npeaenoB BEIOOP
KU 3TH 3HAYEHUS COCTAaBUJIM COOTBETCTBEHHO 15, 16 u 16.

XOoTs1 MoJieNib, OCHOBaHHAs Ha IIEHOBOM MMIIYJIbCe paboTalia Xyke Ha IIe
JIoM TIopTdesie, OHa MoKa3ajia OTJAWYHbBIE pe3yIbTaThl HA OOJIBIIIEM KOJTMYECTBE
OTHENTbHBIX PHIHKOB, YeM MOJIE]Tb, OCHOBaHHAsI Ha TepPEeCEeYEeHUH.

UcnbiTaHua moaenu, OCHOBaHHO Ha nepecevyeHun
C noaTeepXaeHuem

DT MoAe UICHTUYHBI OIMMCAHHBIM BBIIIE OCHOBHBIM MOJIEJISIM Ha Iepece
YEeHUM, 332 UCKJIIIOYCHUEM TOTO, YTO PEIIeHHE O BXOJE MMPUHMUMAETCS TOJBKO B
TOM clly4yae, Korjaa Ce30HHOe MOoBeAecHUe PhIHKA MTOATBEPKIaeTCSI COOTBETCTBY
IOIUM 3HaueHueM cToxactTudeckoro Breictporo %K. Eciu mepeceuenue cau
TIETEILCTBYET O OJIArONPUSITHOM MOMEHTE JUISI ITOKYIIKH, TTOKYIIKAa OCYIIECTB
JISeTCsl TOJBKO NMpU 3HadyeHuu brictporo %K menee 25%. D10 03HayaeT, 4To
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JUTSI TeHEepallMu CUTHAJIA K TOKYIKe PhIHOK JOJKEH HAXOAWUTHCS B COCTOSTHUM
CHUXEHUS WIK ObITh BOJM3U CE30HHOTO MUHMMYMa JIJISI TTIOKYIIKU. Takum ke
00pa3oM Tpojaxa OCylIecTBIseTCs, eciii 3HadyeHue brictporo %K Gomnee 75%,
4TO yKa3bIBaeT Ha OJIM30CTh PhIHKA K MaKcUMyMy. Kak v B Ipyrux Tectax, uc
MOJIb30BaHbI CTAaHIAPTHBIC BBIXOABI. B TecTe 7 BXO OCYIIECTBIISIICS 110 OTKPHI
TUIO, B TecTe 8§ — IO JUMUTHOMY TTpUKa3zy, a B TecTe 9 — 1Mo CTOM-TpHKa3zy.

OnTumuszaims s 3TUX TeCTOB CTOsUIa B ITPOTOHKE IMepHoaa CKOJB3SIIIETO
cpenHero avglen ot 5 10 20 ¢ marom 5 (P1) u cmemenust disp ot 0 1o 20 ¢ marom 1
(P2). 1ns pplHOYHOTO BXOJIa IO OTKPBITUIO ONITUMAJTbHbIE 3HAYEHUST COCTABIISUIU

15 n1s1 meproaa CKOJIB3SILEro CpeaHero 1 7 it cMeleHus. st Bxoaa 1o TMMUT
HOMY MPUKa3y ONTUMAJIbHbIE 3HAYEHUST COCTABIISIIN 15 7151 mepro/ia CKOJIb3sIIe
o CpemHero u 6 ayist cMmereHus. JIJist BXoaa 1o CTOM-TprKasy ONTUMAaIbHbIE 3Ha
yeHusl cocTaBisuiv 20 11 mepruoaa CKOMb3SIIETo CPeTHEro U 9 ist CMeNIeHYs.

IMpu paccMOTpeHUM Pe3yIBTATOB KaXKI0M CASIKU UCTIOJb30BaHUE TIOATBED
xaenust beictpeiM %K yxynmmino 3 deKTHBHOCTb pabOThI CUCTEMBI KaK B IIpe
JeflaX, TaK ¥ BHE TpeliesioB BHIOOPKY MPU UCITOJIb30BAHUN BXOIOB IO OTKPHI
TUIO U TI0 JIUIMUTHOMY MPUKA3y; B 000UX ClIydyasix MOTEepU ObUIM 3HAUYNUTEIbHBI
mu. [Ipu mepexone Ha CTOM-MpPUKa3bl B 00eUX BHIOOPKAX OTMeUYeHa HeOOJIb
miasg npubbLIb. B mipenenax BHIOOPKM cpeiHss caeika npuHecia poxon $846,
BHe npejiesioB BeIoopku $1677. B nipenenax Bei6opku 41% caeok ObUT BHITOJ
HbBIM, TOOBAasI JOXOAHOCTb cocTaBmwia 5,8%. CtaTucTuyeckasi 3HaYMMOCTh 3TO
ro pesyjibTaTa HHU3Ka, HO 1O KpailHeil Mepe pe3y/JbTaT Heslb3sl Ha3BaTh SIBHO
chnyvyaiiHbIM. W JUIMHHBIE, U KOPOTKUE MTO3ULIMY ObUTH TTPpUOBUTLHBI. BHe Tipene
JIOB BbIOOPKU 44% caenok ObUIM MPUOBUIBHBIMU, TOJ0BAsI TOXOJIHOCTh COCTa
Bwia 19,6%. BeposSITHOCTh TOTO, YTO Pe3YJIbTaThl HE SIBJISIOTCS CIydailHBIMU,
cocrtaBuia 77%. I1o-npexkHeMy BBITOTHBIMU ObUTH U IJTUHHbBIE, 1 KOPOTKUE CIEI
ku. [To cpaBHEHUIO ¢ APYTUMM CUCTEMAaMM KOJUYECTBO CAEJOK ObLJIO OTHOCU
TeJIbHO HU3KUM — Bcero 292 B npenenax u 121 BHe mpenesioB BEIOOpKU. B 00
1IeM, MOJIeJIb CHOBa 0Ka3ajaach MPUOBUILHON — CE30HHBIM MPUHLMII, BUAUMO,
BCE-TaKU MOXKET CIYXKUTb OCHOBaHUEM ISl 3aKJIIOUEHUSI CAEJIOK.

I'padmk M3MeHeHUs KamuTaja JUisi ppBIHOYHOTO BXOa MO 1IeHe OTKPBITHUS
MOKa3bIBaET MOCTENEHHOE CHMXeHUE A0 Mast 1989 r., 3aTeM rOpuU30HTATbHbIN
ydacTok 0 aBrycta 1993 r. Jlajee 10 KOHIIA BHIOOPKY U OOJIBIIIYIO YaCTh BpeMe
HU BHE BBIOOPKHU KamuTtal nafat. ['paduk namMeHeHus1 KanuTana Jjisl BXoJa 1o
JIMMUTHOMY MIPUKa3y BBITJSIAUT MOAOOHBIM 00pa3oM, HO TaJiecHUe KaruTaJa 1110
Oonee maBHoO. ['pacuk mist BXoaa MO CTOM-MPUKA3Y BITJSIAUT MPUHIIUITUATb
HO MHaye: KalmuTall ObIcTpo manai 1o Mast 1987 r., 3aTeM poc ¢ YCKOpeHHUEM 10
uoHsa 1995 r. (Havaso mepuona BHE BBIOOPKU) U C TeX TMOp MPAKTUYECKU HE
n3MeHsIIcs. MakcuMaibHbIe TPUOBUTU ObLTU JOCTUTHYTHI Mexay utoHeMm 1990 r.
u MaeM 1991 r., Maem u ceHtsi6peM 1993 r. u Mexnay stHBapeM 1 uioHeMm 1995 r.
TMocneaHuii U3 MepUOIOB MPUOBLIM HAXOAUTCSI BHE TIPEIEIOB BHIOOPKU.

IMo cpaBHeHMIO C ABYMS MPEIbITYIIMMU MOJEISIMU MOCTOSTHHAST TIPUOBLID
JUTSI BCEX BUIOB MPUKA30B OTMEUYEeHa Ha MEHBIIIEM KOJIMYeCTBe phIHKOB. [Ipu
OBUIb TIPU BCEX TPEX BUIAX BXOJOB KaK B Mpefesiax, TaK U BHE TIPeaesIOB BHIOOD
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KM OTMEUYeHa TOJIbKO Ha pbIHKe Jieca. Ha phIHKe HEATUIMPOBAHHOIO OCH3MHA
BCE€ BXOJIbl ObLIM MPUOBUIBHBI B TIpeie/iax BHIOOPKU, a BXOAbI 0 OTKPBITUIO U
CTOIT-TIPYKa3y ObLIM BHICOKOMPUOBLIbHBEI BHE MpeAeaoB BbiOOpkK. Ha peiHKax
Koce 1 Kakao IoylydeHa MpuObLIb MPU BCEX BUAAX BXOAOB B Ipeleiax BbIOOD
KU, HO TOJIbKO ITPU BXOJIE IO CTOII-TIpHUKa3y BHE BbIOOPKU. [1pu ncnonb3oBaHUU
BXOJa MO CTOI-TIpMKa3y KaK B Mpejeiax, Tak U BHE MPeAeoB BBIOOPKU PHIHKU
NYFE, cepebpa, namiaausi, cblpoil HedTH, jieca U Kode ObLITA BEICOKOIPUOLLTL
HbIMU. Kak 1 paHee, pbIHKM IMIIEHULIbI ObUTM YOBITOUHBIMU. TakuM 00pa3oM,
roKasaTeJd 3TOM MOJEIM JTOCTAaTOYHO MOCTOSIHHBI IJISI YCIIEIIHOTO MpUMEHE
HUS C MCTIOJIb30BaHMEM BXOJIa IO CTOM-MPUKa3y Ha U30paHHbIX PhIHKAX.

TecTbl MOAENU, OCHOBaAHHOM Ha NepeceYyeHnm
C noaTBepXxaeHueM N uHeepcuen

Bra Mozaeab MpeACTaBiIsieT cO00 aHAJOr MpeAbIAylieil, HO ¢ MPOBeACHUEM
JOTIOJIHUTEJIbHBIX CACNIOK B y4acTKax, Ie ObUIM BO3MOXHBI MHBepcuU. Hanpu
Mep, eCJi TepeceueHre CpeIHNX JaBajio CUTHAJ Ha MTOKYIKY, HO beicTphiit %K
OBbUI BhILLIE YPOBHA 75%, TO MOAaBaJICsI CUTHAJ Ha Ipoaaxy. B ocHoBe umeu jie
JKaJIo TIPEIIoJIOKEeHNE 0 BO3MOXHOM O0OpallleHMU OOBIYHOTO CE30HHOTO IIUK
na. ITogoOHBIM Xe 00pa3oM, €ciiM IepeceyeHue yKa3biBajao Ha IMpoaaxy, HO
Broictpriit %K 6611 MeHee 25%, To momaBajicst CUTHA Ha TIOKYIIKY. DTH CUTHA
JIbI BBITMIOJTHSIACH JOTOJHUTENBHO K CUTHAJIAM CHCTEMbl, OCHOBAHHOM Ha Iie
peceuyeHuu ¢ noaTeepxaeHueM. B Tecte 10 mcmosib3oBaicst BXOJ MO 1IEHE OT
KpBITUsSI, B TecTe M — BXoj IO JIMMUTHOMY NpHKa3y, B TecTe 12 — BXon IO
CTOI-TIpUKa3y.

Ontumuzanus JUisl 3TUX TECTOB COCTOsUIa B MPOTOHKE IMepruoja CKOJIb3s
1iero cpenHero avglen ot 5 1o 20 ¢ marom 5 (P1) u cmeiuenus disp ot 0 1o 20 ¢
maroM 1 (P2). Ins1 Bxoaa 1Mo OTKPHITUIO ONTUMAJIbHbIE 3HAUYEHUs COCTABISLIIN
15 nis meproga CKOJIb3SIIEero cpeaHero u 2 mjs cMeleHus. s Bxoaa mno Ju
MUTY ONITUMAJIbHBIE 3HaYeHUSI COCTaBJISLIN 20 U151 TTepuoaa CKOIB3SIIIETo Cpe/,
Hero u 4 1 cMeleHus. 11 Bxoja 1Mo CTon-npuKasy ONTUMaJIbHbIe 3HAaYeHUSI
coctapasiv 20 111 mepruoa CKOJIB3SIIEro CpeaHero u 9 misk CMelleHUsl.

ITpu paccMoTpeHUHU BXOJA MO LIEHEe OTKPHITUS TpaduK U3MEHEHMS Kamu
Taja MOCTOSIHHO Y IJIABHO CHMKAJCSl OT Hauyaja K KOHILy BCero Habopa JaH
HbIX. JIJIs1 BXOJa MO TUMUTHOMY MpUKa3y rpaduK U3MEHEHMS KaluTaja Takxke
CHUXKAJICS, XOTS 0o0lliee MajgeHue Karurana AJisi 5TOro BUaa MpurKasa ObLIo 1o
4YTH B ABa pa3a MeHblle. I'papuk n3MeHeHUs KamnuTaua Jjisg BXoIa IO CTOM
npuKa3sy cHuxaucsa 1o Mast 1987 r., 3ateM o aBrycra 1993 r. kanuTaj IpakTu
yeckM He uaMmeHsuicst. C aBrycta 1993 r. mo utoHb 1995 r. Kanurtana pe3Ko Bbl
poc, a 3aTeM TOCTEeNEeHHO CHUXXAJICS 10 KOHLIA pacCMaTpUBaeMOro MepHroa.
JlobGaByieHre MHBEPCUU 0KAa3ajIo pa3pyIIMTeIbHOE BIUsSHUE Ha 3(P(PEKTUBHOCTh
moaenu. OueBHUIHO, HAOMIOJAeMble CE30HHBIEC SIBJIEHUS PEAKO COIPOBOXKIA
I0TCSI UHBEPCUSIMMU.
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JobaBneHre MHBEPCUOHHBIX CUTHAJIOB KaTacTpO(UIECKU YXYAIIUIO 3¢
(EeKTUBHOCTh CUCTEMBI T10 TTIOKA3aTeJI0 CpeIHel MPUOBLIN B CASIKE MIPU BCeX
BUIax BXo0B. Bo Bcex coueTaHUsIX BBIOOPKY NaHHBIX M BUIAa BXOJa Ha0Ioaa
JIUCH YOBITKH, 32 UCKIJTIOUEHEM OUE€Hb MaJICHbKOI NMPUOBUTH TTPU BXOJIE IO CTOT
MpUuKa3zy BHE MpenesioB BHIOOpKU. Hu Ha ogHOM phIHKE HE OTMEUaIoCh yCTOU
YUBBIX MPUOBLUICH AJIST PA3JIMYHBIX BXOJOB, XOTS OTAEIbHBIC MPUOBLTBHBIE CO
yeTaHus Bee ke obutu. Hammpumep, Bxon 1o crorn-npukady Ha peiHKax NYFE u
10-neTHUX Ka3HAYEMCKUX OyMar ObUT OU€Hb MPUOBUIHLHBIM U B MIPeNieiax, U BHE
npenesioB BEIOOPKU. ToT ke 3ddeKkT HabMoaaiICca Ha pbIHKaX IJIATUHBI U Ce
pebpa. B nmpenenax BBIOOPKYU ¢ BXOIOM IO CTOII-IPUKA3y OU€Hb MTPUObUTEHBIM
ObLT pIHOK COU, HO BHE MPEESIOB BEIOOPKU MPUOBLIb 3TOr0 pPhIHKA ObLIa MU
HUMaibHOM. Bo Bcex coueTaHUsIX BUIOB ITPUKA30B U BBIOOPOK JAHHBIX HA PbIH
Kax TIIEeHULIbI TTIPUObUTH ObLIa HYJIEBOW MM HAOIIONATUCH YOBITKU.

0630p pe3ynLTaToB

Pesynbrarhl Bcex TeCTOB OObEAMHEHBI B OMHOU TabaWIle U MPEeACTaBIeHbI Ha
JBYX rpadukax mist o6o3peHus. B Tabi. 8-3 nmpuBeneHbl mokazaTtean 3¢hdek
TUBHOCTHU, paclipee/ieHHbIe MO BHIOOPKE JaHHBIX, BUIY Bxoaa U Mozaenu. Pe
3yJIbTaThl KaXJA0W MOJENU MPUBOISITCS B ABYX CTPOKaxX: B MEPBOM —IOXOM
HOCTb B MPOLIEHTaX F'O0BbIX, BO BTOPOW — CpemHsIsl MPUObLIb WIM YOBITOK B
celike B joJuiapax. JIBa mpaBbIX CTOJNOLA COAEPXKAT YCPEAHEHHbIE 3HAYEHUS
JUTST BCeX BUIOB BXOZA B Tpeliesiax v BHeE MpenesioB BbIoopKu. [TocienHue cTpo
KU COAepXaT yCpeAHeHHbIC 3HAUSHMS 111 BCeX MojIesieil TTo BUaaM MPUKa30B.

W3 Tpex BUAOB MpUKa30B, 00eCTIeYnBAIOIINX BXO/ B PHIHOK, JTYUIITUM OBLI,
HECOMHEHHO, BXOJI 10 CTOM-TNpuKa3y. Bxom mo TMMUTHOMY ITpUKa3y U BXO/I IO
LIeHE OTKPBITUS TTOKA3aJIM TPUMEPHO OJUHAKOBBIE Pe3yJIbTaThl, HO UX 3¢hdhek
TUBHOCTb OblJIa TOpasno HuxXe. VIcrofb3oBaHME CTOT-TpUKa3a 00ecrneumnio
MOJIOXKUTETbHBIE PE3ybTaThl KaK B MpeJeiax, Tak U BHE TIPEAeSIOB BHIOOPKH.

I1pu cpaBHeHUU MoneNel IO pa3TnYHBIM BUIaM BXOJIOB OYEBUIHO, YTO B
npejaenax BIOOPKU 3((HEKTUBHOCTh ObLJIa MAKCUMATLHOM JIJIST MOZIEJIU TIepe
CEUEHMUSI C MOATBEPXKIECHUEM U HAUXYIAIICH JJIs MOJEU MEPECeUeHUsI ¢ Mo
TBEpKAEHMEM U UHBepcueii. BHe mpenesioB BbIOOpKU Haubosee 3pdhekTun
Hoi1 Obl1a 6a3oBasi Monesib, OCHOBaHHAsl Ha IepeceYyeHUU, HauXyaiieid —
OISITh-TaKW MOJIEJIb Ha MIEPeCeYeHU U C TTOATBEPXKICHUEM U UHBEPCUEA.

Kak mMoxHO BUaEeTh, B Tipeaesax U BHE MPEAesioB BRIOOPKM HauWJTydIllast
3 HEKTUBHOCTD TOCTUTAETCS TIPU COUETAHUU BXO/IA TI0 CTOTI-TIPUKa3y C MOJIE
JIbl0, OCHOBAHHOI1 Ha MePeCceYeH N C MOATBEPXKICHUEM.

B mpeniiecTByoOIMX rjiaBaX UCHBITHIBAIUCH PA3IMYHbIE BUABI MOJEJEH
BXOJIa, MpUYeM OOBIYHO HAWTYYIIIMM ObUT BXOJI IO TMMUTHOMY TTpuKasy. B ciy
yae Ce30HHBIX MojieJieil TToBbIlIeHNe 3(DMEKTUBHOCTU TIPU UCITOJIHL30BAaHUU
BXOJIa O CTOM-TIPUKa3y HOCUT ApaMaTUYeCKU XapakTep, HECMOTpsI Ha 60/
1IMe pacxobl Ha cesKy. PaHee ka3aioch, YTO TPUHLMITBI IPOTUBOTPEHIOBOM
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Tabauua 8—3. Ippexmusnocmsd 6x0008, 0OCHOBAHHBIX HA CE30HHbBIX ABACHUSX NO
MoOensam, eudam npuKazos U eblOOPKam OAHHbIX

Mogenb B npeaenax BbiGOpkM BHe npenenos BbIGOPKM CpenHee | CpepHee
Otkpbrive Jiumuthblic  Cton Otkpbrive Jiumuthblidi  Cton B Bhe
npukas npukKas npukas npukas | npepenax | npepenos
Ha ocHose -9.7 -4.1 -13 -5.8 1.7 8.3 -5.0 0.3
nepeceyenus -1127.0 -424.0 -179.0 -300.0 -56.0 576.0 -576.7 73.3
Ha ocHose -9.4 -7.4 3.3 -13.6 -13.7 -16.4 -4.5 -14.6
umMnynsca -1069.0 -757.0 275.0 -952.0 -785.0 -1750.0 -517.0 -1162.3
Mepeceyenne ¢ -9.6 -7.2 5.8 -13.8 211 19.6 -3.7 -5.1
noaTEEPXAEHUEM -1195.0 -832.0 846.0 -1512.0 -3408.0 1677.0 -393.7 -1081.0
Mepeceyenne ¢ -9.6 -8.9 -2.2 -20.4 -22.6 0.9 -6.9 -14.1
noateepxaeqvem n | -1669.0 -1696.0 -229.0 | -2545.0 -2642.0 95.0 -1198.0 -1697.3
uHBEpCUen
B cpepHem -9.6 -6.9 14 -13.4 -14.8 3.1 -5.0 -8.4
-1265.0 -927.3 178.3 | -1327.3 -1722.8 149.5 -671.3 -966.8

TOPTOBJIX MOTYT ACMCTBOBATh JIyUIllle B COYECTAHNM ¢ KAKUMU-JIMOO CJIETYIOIIN
MM 32 TPEHIOM WIM ITOATBEPXKIAIOIIMMU 3JIEMEHTaMU, HAIIPUMEDP C BXOIOM I10
CTOII-TIpHKa3y. B ciiydae ¢ ce30HHBIMM MOACISIMU 3TO TTOATBEPXKACHUE, TTOTY
yaeMoe B pe3yJibTaTe cpabaThIBaHMs CTOIN-IIPUKA30B, SIBISETCA maxe Ooyee
BaXXHBIM, YeM I10JTy4aeMoe OT oKa3zareJeii Bpoae buictporo %K. pyrumu ciio
BaMM, €CJIM Ha OCHOBAHMHU CE30HHOIN MOICIM CIEAYyeT OXHMAATh ITOBBILICHUS
LIEH, MMOATBEPXKICHUE 3TOTO JOJKHO OBITh IMOJYYEHO IO 3aKIIOUCHUS CHCIKMU.

B o0OmieM, co3maeTcsd BIleUaTJIeHUE, YTO CE30HHBIE SIBJICHUS NEeHCTBUTEND
HO OKa3bIBAIOT BO3JCUCTBME Ha PHIHOK, YTO JOKa3aHO HEYCTYMHAaIoIIel WIn
MpeBOCXOASIIeH npyrre Moaean 3(PPEeKTUBHOCTHIO CE30HHOM CUCTEMBI C BXO
JIOM TIO CTOII-IIpHKa3y. DTa MOIeIb Oblla OJHON M3 HEMHOTHUX IMPUOBLIBHBIX.
Bnusinue ce30HHBIX SIBJICHUI HA pIHKY, OUEBUIHO, SIBJISIETCS JOCTATOYHO CUIIb
HBIM, YTO OIPaBIBIBACT IPOBEICHUE AATbHEUIIINX UCCICIOBAaHNMN TTOJO0OHBIX
MOJIEJIEH.

bristo OB MHTEPECHO MCCIENOBAaTh CE30HHBIC MOJEIN, OTPaHUYMBIINCH
pBIHKaMM, I1e OblIa IMoKa3aHa MX MaKcuMajbHas 3QOEeKTUBHOCTD, WIH XKe
pbIHKaMM, IIe 1o (PyHIaMEHTaJIbHBIM IIPUYMHAM CJIEAYeT OXUIAATh SIPKO BbI
paXXeHHBIX Ce30HHBIX 3 dekToB. McXons U3 MMEIOIIMXCs TaHHbBIX, MOXHO
3aKJIIOYUTH C JOCTATOYHBIM OCHOBAHMEM, UTO HEKOTOPhIE PHIHKU B BBICIICH
CTETICHU ITOABEPKEHBI CE30HHBIM SIBIICHUSIM. B cBOE BpeMs1, OrpaHUYNB UCIIOIb
30BaHME MOJIeJIei, OCHOBaAaHHBIX Ha Ipo00e, TOJbKO PhIHKAMU BAIIOT, MBI T10
JIYIUJIA 3aMedaTesIbHbIC pe3yIbTaThl — BO3MOXKHO, HEUYTO MOJ00HOE ITPOU30i
JIeT TIpY OTpaHUYEHUN CE30HHBIX MOJE/Iell COOTBETCTBYIOIIMMM PHIHKAMMU.

IIpu paccMOTpeHNUM BCEX TECTOB UM MOICUETE KOJIMYECTBA JOCTOBEPHBIX 3HA
YUTEJIbHBIX MPUOBLICH cO3JaeTcsT BIIEUaTJeHUEe O TeX PBIHKAX, KOTOPBIE TP
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TOIHBI JJIsI BeICHYSI TOPTOBJIY C TIOMOIIBIO Pa3IMYHBIX CE30HHBIX Moeneit. Cpe
I BCEX TECTOB B MpelesiaX ¥ BHE IMPeIe/ioB BEIOOPKU HAWIYUIIUE Pe3YIbTaThl
HaOmonamach Ha peiHKe Kode. CremoBarelbHO, Ha PBIHKE Kode MOXHO 3¢
(EKTUBHO TIPUMEHSTH CE30HHBbIE MOIENIU, UYTO HEYIWBUTEIBHO — IehUIIUT U
LIEHBI Ha phIHKE KOode B OTPOMHON CTENIEHU MOABEPKEHBI BIUSHUIO TTOTOIHBIX
ycnosuii. Ha perake xode 11 3 12 TecToB B Ipenesiax BLIOOpKW 1 8 n3 12 Tec
TOB BHE TPe/IeIOB BEIOOPKU ObLTU MPUOBUTLHBIMU. Ha phIHKe HEe3TUIMpOBaH
HOTO OeH3WHAa MPUOBIITEHBIMA OBITM 8 TeCTOB B Mpenenaax BRIOOPKM M 11 BHe
MpeneioB BeIoOpKK. Ha peIHKe ChIpoit HeTH MPUOBUTBHBIMY OBUTA 8 TECTOB B
Mpeneiax BLIOOPKU, HO TOJBKO 4 BHE TpeneioB BHIOOPKU. MHOTO XOPOIIMX
Pe3yJIbTaTOB OBLIO TAaKXKe OTMEUEHO HAa PBhIHKE JKUBBIX CBHHEH.

Ha puc. 8-1 n3ob6paxeH pocT KanuTaja Ajisi pa3IndHBIX TTPUKA30B, 00ec
MEeYMBAIOLINX BXOI B PHIHOK. Pe3ynbTaThl OBUIM yCpEIHEHBI TI0 BHIAM MOJE
neit. Kak BumHO, jydille Bcero paboTajl BXOX IO CTOM-NPUKA3y, CPEeAHUE pe
3yJIBTAThl TTOKAa3aj BXOJ IO JIMMUTHOMY IPHKAa3y, a Xy>Ke BCero paboTajl pbl
HOYHBII BXOJI IO LIeHE OTKPBITUSI.
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Pucynok 8-1. Poct kanutasa B 3aBMCMMOCTH OT BH/A BXOIOB.
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Ha puc. 8-2 mokaszan rpaduk M3MeHEeHUS KamuTaja sl pa3IndHbIX MOJIe
neit. Kanuran cuctemMbl OBLJT yCpeIHEH 10 BUIaM BXOAOB. MoJenb ¢ mepecede
HUEM U TIOATBepXKIeHWeM ObUta Hanbosee 3P ¢GEeKTUBHOM, 0COOCHHO Ha JaH
HBIX BHE TpenesioB BeIOOpKM. Havanmo mist 6a30Boil Monean, OCHOBAaHHOW Ha
rnepecedeHnn, ObIIO el JIYIITNM, HO 3(P(PEeKTUBHOCTh ITOCTOSITHHO CHIXKAIach
¢ 1990 r. OgHako, BO3MOXHO, TPEH]I KaluTaaa 3Toi MOJIEIN pa3BEepHYJICS Ha
Bepx mocie 1995 r., Torma Kak Bce MpovYre MOJEIN B 3TO BpeMs TepsUIM KaIlu
Taj (B yCPEIHEHUHM 110 BUIAM ITPMKAa30B).
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Pl/leHOK 8-2. Pocr kamurana B 3aBUCMMOCTH OT BHIa MOIEIU

SAKJTIOYEHUE

HccaemoBaHus ce30HHBIX SIBIEHUI TMOKA3a/M, YTO HA PBIHKAX CYILIECTBYIOT
3HauUMMBIE Ce30HHBIE Mporecchl. Ha ocHOBe JaHHBIX 32 COOTBETCTBYIOIIME
KaJIeHAApHBIE JaThl MPOLUIBIX JIET MOXHO JIeaTh 3aKIIOYEHUSI O MOBEICHUN
pBIHKA B Ommxaiiiem OymymeMm. MHbopmamus 3a 3Ty Xe JaTy Wi OJu3Kue
JIaThl MPOILJIBIX JIET TIOJIe3HA I TIPUHATUS pEeIlleHUH, ISl TTPOTHO3UPOBAHUS
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OyaylIMX COOBITUI. XOTS CE30HHbIE SIBJIEHUST HEAOCTATOYHBI 1T OKa3aHUsI BN
SHUS Ha UENbIA TOpTdeb LIEHHBIX OYMar U ChIPhEBBIX (PLIOYEPCOB, TEM HE
MEHee Ha UX OCHOBE YIaeTCsl OKYITUTh TPAH3aKIMOHHBIE PACXObI U MTOJTYYUTh
HEKOTOPYIO MpUOBUIL. B TO Xe BpeMs1 Ha OTHENIbHBIX PBIHKAX Jaxe MpocCTeit
L€ MOJEIM MOIYT OBbITh BeCbMa MPUOBILHBIMUA, MHBIMU CJIOBAMU, CE30HHbIE
SABJICHUS TIPOU3BOIAT BIleYATIEHNUE PEeaIbHBIX U MPUTOIHBIX ICTOYHUKOB UH
dopmanuu. B onpeneneHHoe BpeMsl Toa Ha pbIHKE HAOIIOAAI0TCST IIPUIMBBI 1
OTJIMBBI, KOTOPbIE MOTYT 3(PHEKTUBHO MCIOJIB30BATHCS MOJACISIMU, MOAOOHBI
MM UCITBITAHHBIM B JaHHOM IJIaBe.

Kak 0bUI10 MOKa3aHO, CE30HHBIE SIBJIEHUS 3aCIYKMBAIOT CEPbE3HOTO BHU
Manus. Eciu mpuBegeHHbIE TPOCTHIE MOAETN OYAYT YAYUIIEHBI Crieluduyec
KUMU 3(GEKTUBHBIMU BBIXOJAMM U3 PBIHKA, MOXHO OXUAATh BITEYAT/ISIOIINX
pe3yJIbTaToB.

YTO Mbl Y3HANIN?

HOBTOpFHOH_[I/ICCH CE€30HHbLIE MOAC/IN, BUINMO, UMCIOT P€AJIbHYIO
IIPOTHOCTUYCCKYIO HIEHHOCTb U OAJHO3HAYHO 3aCJIyXMBalOT OaJIb
HEUILIETo UCCAEI0BaAHUS.

ITone3HoCTh Ce30HHBIX MOJEE 3aBUCUT OT pbIHKA, MPUYEM HE
KOTOpPBIE PBIHKHA OCOOEHHO MOAXOAAT IJiI CE30HHOU TOPTOBJIU.
Toprosiist Ha Tpy1Ie 0c000 YYBCTBUTEIBHBIX PHIHKOB MOXKET OBITh
Ype3BBIYATHO TIPUOBLIbHA.

J7s1 ToylydeHMs] HaWIydIlUX pe3yJbTaTOB HMCXOAHBIC CE30HHBIC
JaHHBIE XeJIaTeJIbHO COYeTaTh ¢ TOM WM MHOU (hOopMOIi TTOATBEP
XKIEHUS WX OOHapyXeHUsl TpeHaoB. Mcnonb3oBaHWe NOMOIHU
TeJIbHOI MHMOPMALIMU MOXET ITOBBICUTH 3(P(EKTUBHOCTH IIPOCTOM
CE30HHOM MOEJIN.
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nyHHble M COJIHe4YHble PUTMbI

B npenbmymeﬁ [JIaB€ CE30HHbIE SIBJICHUS ObUIU OITPE€ACICHDbI KaK ITOBTOPAIO
muecs: (peHOMEHBI, CBsI3aHHbIE C KajeHaapHou gaToil. Ce30HHbBIE SIBJICHUS
BKJTIOYAIOT (PAaKTOPHI MOJIOKEHUSI 3eMJIM Ha OpOMTE U HaKJIOHA 3eMHOU ocu
oTHocuTesibHO CoJHIIA, cOYeTaHUE KOTOPBIX MOBTOPSIETCS pa3 B rofd. dpyrve
CBA3aHHBIC C KAJICHIAPEM PUTMBbI 06pa3OBaHbI ABUXKECHUEM HYHbI, C €€ IIOBTO
PAIOIMINMUCA (I)a3aM1/1, a TaKXKe aKTUBHOCTBIO COJIHEUHBIX IISITeH. B 3101 r1aBse
CHOBa OyIyT MOJABEPraThCs aHATU3y PHIHOYHbBIE LIUKJIbI, HA KOTOPbIE OKa3bIBa
I0T BJIMAHUE BHCIIHUE CUJIbI, HAa 3TO pa3 — B3aMMOOTHOILICHHWSA IMOBECACHUSA
PBIHKA U COJTHEYHBIX/TYHHBIX PUTMOB.

BESYMME WIN 3AKOHOMEPHOCTbL?

OOcyxaeHure BOMPOCOB BIWSHUS TJIaHET HABOJAUT HA MBICIM O TOM, YTO MHO
T'Me Ha3bIBAIOT acTpojiornyeckoit yuenyxoit. Ho 0b10 ObI HEOTIpaBOaHHO apu
OpPHO OTpUIIATh BO3MOXKHOE BIUSHUE COJHEYHBIX, JYHHBIX U APYTUX 3Ddek
TOB TOJILKO TIOTOMY, YTO aCTPOJIOTHsI OECCMBICIEHHA U B CI0Bape OMPEeIsieT
csl KaK «DKeHayKa, TpeTeHIylollas Ha MpeackazaHue Oyayliero myremM usy
YeHUs TpearoaoxuTenbHoro Biausaust ConHila, JIyHbl 1 3Be311 Ha Ye0BeUYeC
Koe mnoBeneHue». [1ogo0HbIe MOBEPhs YACTO OCHOBBIBAIOTCSI HAa OTCYTCTBUU
nHpopMauuu. Ho 4To Xe peaabHO U3BECTHO O TaK Ha3bIBa€MOM aCTPOJIOTUH,
0COOEHHO B (popMe BAUSIHUS COTHEUHBIX U TUIAaHETHBIX 3((HEKTOB Ha 3eMHbIE
coObITUS?

YdueHble MPOAEMOHCTPUPOBAIU HAIMYUE KOPPEJSILIMU MEXIY TOJTOXKEHU
€M TIJIaHeT U YepTaMu JMYHOCTU. B onqHoMm uccinenoBaHuu (Mayo, White u
Eysenck, 1978), onybnukoBaHHoM B Journal of Social Psychology, mbITaiuch
JIOKa3aTh, YTO UHTPOBEPTHHIE U DKCTPABEPTHBIE YEPThI XapakTepa ONpeaess
I0TCSl 3HAKOM 30/IMaKa, T.e. MecsilieM poxjaeHus. TecTupoBaHue UCTIOIb30Ba
JIO JaHHbIe 2324 nui ¥ 1oKa3ajio, 4To JIMla, poXAeHHbIe nola 3HakamMu OBHa,
bnausnenos, JIsBa, Beco, Ctpenblia u Bogones: umenn OOJIBIIYIO BEPOSITHOCTD
9KCTPAaBEPTHOTO MOBEICHMSI, a pOXIeHHbIE 1101 3HaKoM Tenbla, Paka, JleBsl,
CkopnuoHa, Kozepora u Peid — nuHTpoBepTHOTO. Pe3yabTaThl CTaOWILHO MO/
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TBEpPKAadd TUIIOTE3y, TaK Xe KaK M B APYTrUX MOJOOHBIX MCCIEIOBAHUSIX
(Gauquelin, Gauhquelin u Eysenck, 1979).

Taxxe U3BECTHO, YTO I'paBUTALIMOHHOE TMoJjie JIyHbl OKa3bIBaeT BIUSIHUE
Ha BO/HbIE, JIUTOC(epHbIe U aTMOoc(epHbIe TPWIUBKI Ha 3emie. M3BecTHO, 4TO
JlyHa yripaBJisieT BpeMeHEM pa3MHOXEHUST KOPAJIOBBIX TTOJIUIIOB, 3aKPhITUEM
PaKOBMH YCTPHUII, MPEUMYILIECTBEHHBIM COBEPIICHUEM HEKOTOPBIX MPECTYIT
JIEHU# 1 BO30YyKIeHUEM JIMII, CTPaAaloIInX «TyHaTU3MOM». boliee Toro, nsse
CTHO, YTO BO BpEeMsI MOJHOJYHUS Y XEHIIMH Yallle TPOUCXOIUT OBYJISILIUS, a
TaKKe yallle HAYMHAIOTCSI POJIbI.

IMpu HaMMYMK TaKMX JAHHBIX YK€ HETPYIHO IpPeICTaBUTh BIUSHUE JIYH
HBIX IIMKJIOB Ha MoBeaeHUe pbiHKa. Eite Jlappu Bunbsame (Larry Williams, 1979)
00HapyXXuJ, YTO LIEHbl Ha cepedpo, MILEHUILY, KYKYpy3y U COEBOe Macjo 1o
BBIIIAIOTCS B MTOJTHOJIYHUE W MAAal0T B HOBOJYHUeE!

Kak n3BecTHO KaXI0My paauoio0UTeNI0, TaK HAa3bIBAEMbIE «COJTHEUHBIE
MSTHa» OKa3bIBAIOT CUJIbHOE BO3JCHCTBUE Ha NajibHIOW paauocBsa3b. Ha mo
BepxHocTU CoJiHIIa HAabMI0Jal0TCSl TEMHbBIEC YYaCTKM, 10 OJHOW U3 TEOPUI BbI
3bIBa€Mble HEPABHOMEPHBIM TPAaBUTAIIMOHHBIM BO3ACHCTBHEM TIJIaHET Ha TIPU
nuBHble puTMbI CosHua. Jlpyrast Teopusi OObSICHSIET UX IBUXKEHUEM MarHUT
HbIX TToTtocoB CoJTHIIA, HO B JIIOOOM CiTydae Mepuo]i BHICOKOW aKTUBHOCTU COJT
HEYHBIX MSTEH BJIMSIET HA PaCIPOCTPAHEHUE PAJUOBOJIH — KOPOTKOBOJHOBBIE
PaaroOCUTHAJIbI, KOTOPbIE 0OBIYHO PACTIPOCTPAHSIIOTCS TOJIBKO B TIpeiesiax Mmpsi
MO BUAMMOCTU, OTPaXkalTcsl OT MOHOCHEPHI U MOTYT PACIIPOCTPAHSITLCS Ha
TBICSTYM MWIb. MHOTHE MOTJI 3aMETUTD 3TO SIBJICHUE MO TEJIEBUIEHUIO: TTOBEPX
CUTHaJla MECTHOM TeJIeCTAaHIIUM HaKJIaAbIBA€TCSl CUTHAI JAJIEKOTO MepenaTyu
Ka. C gpyroit CTOpOHBI, B IEPUOAbI HU3KOM COJIHEYHON aKTUBHOCTU AajbHEe
pacnpocTpaHeHUEe KOPOTKUX BOJIH CTAHOBUTCSI MAJIOBEPOSITHBIM, W JJIs1 Aajlb
Hell paguoCBsI3U TPEOYIOTCSI BOJHBI Topa3ao OOJblIeH JIUHEI.

AKTHUBHOCTb COJTHEUHBIX MSITEH M COJIHEUHBIE BCITBIIIKUA TaKXkKe KOppesu
PYIOT C MAaTHUTHBIMU OypsiMU Ha 3eMJjie, CITOCOOHBIMU HapylllaTh paboOTy 4yB
CTBUTEJIBHOM 3JIEKTPOHUKU U J1axke BBIBOIUTD U3 CTPOSI IHEproceTn. MarHut
Hast Oypsi, BbI3BaHHAsl COJTHEUHbIMU BbIOpocamu B Mapte 1989 r., mpuBena K
OCTaHOBKE padOThI THAPORJIEKTPOCTAHLIMHU, TTUTaBIIeH yacTb MoHpeasst u Kse
Oeka, Ha IeBsTh yacoB (Space Science Institute, 1996).

HekoTophble yueHbIe CUMTAIOT, YTO UBMEHEHUS COJTHEUHOU aKTUBHOCTU MO
I'yT OBITH MPUYMHOM KPYITHBIX U3BMEHEHU I 3¢eMHOTO KJIUMata, Harprumep Majo
ro Jlegnukosoro Ilepuona B 1600-x romax, Hauasierocs nocite 100 et cHKeH
Hoil comHeuHolt akTuBHOCTU (Center for Solar and Space Research, 1997).

Yro xe Kacaetcs Toprosiu, To Oasapn P. Heton (Edward R. Dewey), ocHO
BaBimii @ona Mzyuenus Lukinos B 1940 r., mosaraji, 4To CyIIECTBYET CBSI3b MEXK
JIy COJTHEUHBIMU MSITHAMU Y [IPOMBIIILIEHHBIM TPOU3BOJCTBOM, BO3MOXHO, BbI3
BaHHasl BJIUSTHUEM Ha KJTMMaT. B CBsI3U ¢ 3TUM OH TbITAJICS UCCIIEN0BATh KOPPE
JISILIUIO COJTHEYHOW aKTWBHOCTU M 1IEH Ha CEJTbCKOXO3SIMICTBEHHBIE TTPOIYKTHI.

Haiir cob¢cTBeHHBIN MHTEPEC K COTHEUHBIM MSITHAM JOCTUT MUKa TOT/Aa, KOT
Ja Mbl OOHapyXuau, 4to B 1987 I. TOJBKO B TeUeHHUE TPeX AHEIl KOJUUYECTBO
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nsaTeH (MmokasaTesib COJTHEYHOM aKTMBHOCTU) mpeBbilliano 100— u 370 ObUIM
JIHU «4ePHOTO MOHeAebHNKa» — 15 1 16 okTsi6pst! [TyTeM MpoOCThIX BBIYKCIIE
HUI1 MOXHO YOeIUTHCS B TOM, YTO BEPOSITHOCTD CJIy4alflHOTO COBIMAJAEHUS B 1aH
HOM cliy4yae He TipeBbiiiaet 1%.

Huixe MBI pacCMOTpUM BIUSIHUE Ha TOPTOBJIIO JIYHHBIX IIMKJIOB B pasiese
«JIyHHBI€ LIUKJIbI» U COJTHEUHBIX MSITEH B pasaene «ColHeYHbIe MSATHA U aKTUB
HOCTb PbIHKa».

JTIYHHbIE LUUKJIbl U TOProBngd

B npenpinyiiem uccnenoBanuu (Katz, McCormick, utons 1997) Mbl 06Hapy
SKWJIM, YTO TIPU TIOMOIIIY JIYHHBIX IIUKJIOB MOKHO MPUOBITEHO BECTU TOPTOBITIO
Ha peiHke NYFE. C 1990 r. mo 1997 r. mpocTtasi cucreMa Ha OCHOBE JIyHHbBIX
mukJIoB mipuHecaa $75 550 mpubsmu. U3 170 coenok 60% OB MPUOBUTHHEL
mu. CpenHsist IpUObLIb B caesike coctaBmia $444,41, a odwast npuGbiIs — 365%
(He B rogOBOM McCYMCAeHUN). [JJIMHHbBIE TO3ULMU ObUIM MPUObLIbHEE, YEM KO
potkue (520% mo cpaBHeHUIO ¢ —37%). CUrHajbl 3a4acTyiO MpeacKa3blBaau
TOYKM Pa3BOPOTa C TOYHOCTHIO 10 AHS. Takxke MpUOBLIbHO paboTana cucrema
¥ Ha pbIHKe cepebpa. CUTHAIIBI TOYHO COOTBETCTBOBAIM MaKCUMAJIBHBIM U MU
HUMaJIBHBIM 3HaYeHUsIM. W JUIMHHBIE, 1 KOPOTKUE TTO3ULIMU OBbLT TTPUOBLITH
HbIMU. Bcero 3a 3ToT epuon BpeMeHU Ha phIHKE cepebpa Obu1o noiydeHo 190%
npuobLTA. Jlaxke Ha phIHKE TIIIEHUIIBI JUITMHHBIE U KOPOTKUE CASIKH ObLITU TIPU
OBUTbHBIMU U TIpUHeCTN 242 % 1ipubbiiu. HecoMHeHHO, 1T CUCTEMBI, UCTIONb
3YIOIIIEH TOJBKO OIWH TapaMeTp (KOJTWYECTBO JHENW C HOBOJYHUS WM TOJTHO
JIyHUWsI) W COBepllIalolieli MHOTO CIEJI0K, TaKUe Pe3yIbTaThl BIIEUATIISIOT U,
cKopee BCEero, JOCTaTOYHO YCTOWYMBHI.

Harmu pe3yabTaTsl TOACTETHYIN JAJTbHEHIITNE NCCIIeIOBAaHMS SIBIICHUA, CBS
3aHHBIX C JIYyHHBIM LIUKJIOM. 3/1eCh OYyIyT paccMaTpuBaThCs (ha3bl TYHBI, T.€. TIOJT
HOJTyHUE, TiepBasi YeTBEPTh, MOCIIEIHSISI Ye€TBEPTh, HOBOJIYHUE U BCE TTPOMEXKY
ToYHbIe (ha3bl. MOXHO i1 HAa OCHOBe (ha3bl JIYHBI TIPEACKA3aTh MAKCUMYM WU
MUHHMMYM pbIHKa? O0pa3ytoTcs JIn MAaKCUMYMbI I MUHUMYMBI B TIOJTHOJTYHUE
WJIV 32 TISITh IHEH 10 HeTOo, WY ke B HOBOlyHUe? [10CKOJIbKY TyHHBIE LIMKITBI IO
pa3HOMY BJIMSIIOT Ha Pa3JIMUHbIE PHIHKU, MbI UCTIOJIb3YeM aJalTUBHBIN TTOIXO
TakK, KaK 3T0 ObLIO CAeNIaHO TIPY UCCIIEIOBAHUM CE30HHBIX SIBJICHUIA.

CUrHAJ1Ibl BXOOA HA OCHOBE JIYHHOIO LIUKIJIA

IToxyyaTh curHaJIBI BXOAA HA OCHOBE TIYHHOTO pUTMAa MOXKHO Pa3IMIHBIMU CIIO
cobamu. B Tectax ucmoyib30BaHbI IBA METO/IAa — METOJI LIEHOBOTO UMITYJIbCca 1
MeTox IepeceueHms. s pacdyeTa UMITYJIbCa PACCUMTHIBACTCS BPEMEHHOM Psi
W3MEHEHU LIeHbl Y TIPOBOIUTCS YeHMPUpoB8anHoe ceaaxcusanue (He BbI3bIBA
ollee 3aaepXeK Wiand ¢GazoBbIX CABUTOB). 111 HOpMaIU3alUuM Kaxaoe M3Me
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HEHME LIEHbI B CIJIAXKEHHOM pPsIIy JEIUTCS Ha CPeIHUII UCTUHHBIN MHTEpBa
nocaeaaux 50 mHeit. JIjist Kaxxaoro QHs ornpeaessieTcs ¢as3a JyHbl. 3aTeM UIIET

¢Sl MAaKCHUMaJIbHO BO3MOXKHOE YMCJIO MPOLILIX TOYEK JAHHBIX C TaKOi1 Xe ¢a

3011 JIYHBI M PACCUMTBIBACTCSI UMIYJIbC LIEH I 3TUX NHeil. CpeaHee 3HaUeHUE
9TUX UMIYJIbCOB CTAHOBUTCS 3HAUYEHUEM B psdy AYHHbIX UMNYAbCOG, T.€. TIOC

JIEAOBaTEIbHOCTU, OTPaXKalollell 0XKUIaeMylo CKOPOCTbh U3MEHEHUS LIEHbBI (MM

MyJIbC) Ha JAHHBI MOMEHT Ha OCHOBAHUMU MPEIbIAYIIUX THEH ¢ Tol Xe ha3oit
JyHbl. Kaxjgoe 4Kuciio B psiay IYHHBIX UMITYJIECOB OCHOBBLIBAETCS HAa COOBITUSIX
He MeHee 4yeM 27-ITHEeBHOI TaBHOCTH, IO3TOMY LIEHTPUPOBAHHOE CILJIAXXMBA

HUE U Jpyryie METOIbl IIPOrHO3UPOBAHUS OTHOCUTEJIBHO JAaHHOIO JHS MOTYT
OBITH 000CHOBAHHO MCMOJb30BaHbl. BX0J B pEIHOK IIPOU3BOAUTCSI, KOTJa 3HA

YeHUE MMITYJIbCa MPEBBIIIAET MMOJOXUTEIBHBIA MOPOr (IoJaeTcsl CUTHaI Ha
MOKYIIKY) WJIM OIMYCKAaeTCsl HUXe OTPULIATEeIbHOrO Mopora (MogaeTcss CUrHa
Ha mipojaxy). ITokyrka i rmpojaxa MOTYT OCYILLIECTBIISTLCS, KaK U paHee, 1o
LIEHE OTKPBITHSI, 11O JIMMUTHOMY IPUKA3y WIK 10 CTOII-TIpuKa3y. PacueT um

MyJibca U TeHepalusl BXOJOB OPTaHU30BaHbl TTOIOOHO CE30HHOW MOJETU, HO
BMECTO COOTBETCTBYIOILIE! AaThl B MPOIILIbIE TOAbl PACCMATPUBAIOT JHU C TOM
ke $a3oil IyHbI B IPEIbIIYIINE MECSLIbI.

Bxoxbl TakKe MOTYT paCCUMTBIBATHCS ITyTEM BBIYMCIICHUSI, HOPMaJIU3aLuu
U UHTETPUPOBAHUS PAa3HOCTEN LIEH TaK, YTOOBI ITOJY4YMJIaCh IICEBIOLIEHOBAS
MOCJIeI0BaTeIbHOCTh, OCHOBAaHHAs Ha JJHSIX C COOTBETCTBYIOIIEH (ha3oii TyHBI.
3aTeM K 3Tol MOC/IeA0BaTeIbHOCTY MTPUMEHSIETCST MOJIe/Ib, OCHOBAaHHas Ha e
peceueHnM CKOJB3SIIMNX cpeaHuX. [10CKONIbKY 3HaUeHMEe KaXKI0i TOYKU B Ta
KOM psIIy OIpEAeIsieTCs] TOJIbKO JAaHHBIMM, JaTUPOBAHHBIMU HE MeHee yeM 27
JTHSIMU HazaJl, TO 3ama3fblBaHUE CKOJIB3SIIETO CPETHET0 MOXET ObITh CKOM
TMEHCUPOBAHO CMEIIEHUEM Ha HECKOJIbKO THEU BIepe.

O6a MeToja SIBJISIIOTCSI aIAlITUBHBIMU B TOM OTHOIIEHUM, UTO HE TpedyeT
¢S Kakoii-11bo crnelrpudyeckoit nH¢GpopMaluu o Toi ¢as3e JIyHbI, KOraa Tpeoy
eTCsl pa3MellaTh IIpMKa3 Ha IMOKYIIKY WM Ipoaaxy. AJanTUBHOCTb BaxKHa,
IMOCKOJIbKY pa3/IMYHbIe PHIHKM ITO-Pa3HOMY pearupyioT Ha a3y JyHbI, B 4eM
Mbl YOeIWINCh, TIPOBOISI HAIIM TpeAbIayle uccienoBaHus. Oba MeToda ot
JINYAIOTCSI OT UCTIOJIb30BAHHBIX B MPOILIBIX UCCIIEAOBAHUSX, TIe CASIKU 3aK
JIIOYaATUCh 32 (GUKCUPOBAHHOE YMCJIO JHEU 10 WX MOCe HOBOJYHUS WIU TIOJ
HOJIYHUSI.

Taxoke UCIBITBIBAJIOCh HECKOJIBKO IIPaBUII JJISI UCIIOJIb30BaHUS MIOATBEPK
JIEHWI YU MHBEPCUI B MOMBITKAX YAYYIIUTh 3¢h(HEKTUBHOCTh 6a30BOM MOJAEH.
ITpumep nodmeepicdenus COCTOUT B CJETYIOIIEM: €CIW TMOMAETCs CUTHAJI Ha
MOKYIIKY, TO YPOBEHb LIeH Ha PBIHKE JOKEH ObITh OJIM30K K MUHUMYMY; €CJIv
K€ B 9TOT MOMEHT LIEHBI OJIM3KM K MAKCUMYMY, TO CUTHAJI SIBJISIETCS IIOA03pU
TeJIbHbIM, T.€. YKa3bIBAa€T Ha MOBEJCHUE PbIHKA, HE COOTBETCTBYIOIIIEE MCCIe
JlyeMoil TYHHOW WM ce30HHOU Moaenu. CucteMa ¢ UCMOJIb30BaHUEM Mepece
YeHUs C MOATBEPKACHUEM IPUMEHSET TAKOEe JOITOJHUTEIbHOE IIPABUJIO, KO
TOPOE JIOJIKHO BBITIOJHSITHCS KaK YCIOBUE TIOIaur MTpUKa3a Ha OCHOBE CUTHA
na. Ecnu cuctema gaet curHa Ha IOKYIKY, TO IToKa3zaTeslb MemieHHoro %K
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TIPU 3TOM JIOJIKEeH OBITh HIXe 25%, T.€. PIHOK OJDKEH HAaXOMUTHCS B COCTOSI
HUU, OJIU3KOM K MUHUMYMY 3a nociienHee BpeMsi. COOTBETCTBEHHO, €CIIU CUC
TeMa JaeT CUTHAJT Ha TIpoaaxy, To MemieHHbI %K noikeH OBITh BhITe 75%,
YTOOBI CYMTATh MTOBEACHUE PHIHKA COOTBETCTBYIOIIMM JYHHOU Momenu. Mo
JeSib C noomeepoicoenuem U uHeepcuell TAKXe BBOJUT MPaBUJIO UHBEPCUU MPU
Kasa: eciv Mo/IaeTcsl CUTHAJT Ha ITOKYTIKY B TO BpeMsI KaK pPIHOK OJIM30K K MaK
cumymy (Memnennsiit %K Boiire 75%), To CYMTAeTCs, YTO MPOU3OIILIA MHBEP
CUSl TYyHHOW MOJENU, U OTHAETCS] CUTHAJ Ha nponaxy. Eciu curHai Ha mpoaa
Ky OAeTCsI B MOMEHT, KOIJIa phIHOK OJTM30K K MUHMMYMY, TO CUCTEMa OTAAeT
MpUKa3 Ha MTOKYTIKY.

XapaKTepUCTUKU BXOJOB, UCITOJIB3YEMBIX B MOJIE/SIX HA JIYHHOM ITUKJIE,
MOJOOHBI BXOJAM CE30HHBIX MOJIENICil: BXOIbl B PHIHOK JETAI0TCS Ha OCHOBE
MPOTHO3UPOBAHUS U, CEAOBATEIIBHO, TPUTOIHBI JJIST TOPTOBJIW TTPOTUB TPEH
na. Kak u mo0ble TIpOTHOCTUYECKHE BXOAbl, OHA MOTYT HE COBMAAaTh C TIOBE
JneHueM pbiHKa. Kak 1 B ciydae ¢ Ce30HHBIMU SIBJIEHUSIMU, MOTYT IIPOMCXO
JUTb UHBEPCUU PUTMA WIH LIMKJIA.

METOA0JIOMMA TECTUPOBAHUA JIYHHbIX MOAEJIEN

Bce TecThl IpOBOAMINCE C UCITOJIb30BAHUEM BXOJIOB IO CUTHAJIaM JYHHOU MO
JIeJIN IIJIsT TOPTOBAU MOopTdeseM pas3IudHbIX (UHAHCOBBIX UHCTPYMEHTOB.
MOXHO JI HOJIyYUTh IPUOLUIL, UCIIOJB3YS JIYHHYIO Monaeib? Kak pe3ynbTra
TUBHOCTb ITOAOOHKIX MOJIeelt OyaeT U3MeHIThCs co BpeMeHeM? Kak n3meHu
JINCh WX pe3ybTaThl 3a IocjieqHue rogbl? st Toro 4To0bl OTBETUTHh HA 3TU
BOIIPOCHI, U OBLIO MPOBEASHO TECTUPOBAHUE.

ITpuMeHeHbI CTaHIAPTHHIE BBIXOABI, TIpaBUJia BXOAOB OYyIyT paCCMOTPEHBI
npu OOCYXIACHUU OTACAbHBIX TeCTOB. I1o3MLIMKM 3aKpBIBAIOTCS MpU MoJaye
CUTHAJIa Ha BXOJ B MPOTUBOIIOJOXHOM HampaBIeHU! JU0O0 Mpu cpadaThiBa
HUM CTaHAAPTHOTO BbIXOJa. B mprBeaeHHOM HIXXe KOJIe OI1CcaHa MOAEJIb BXO
Jla Ha OCHOBE JIYHHBIX IIUKJIOB.

int LunarEventDates (int n) {

// TOoOCYMTHBaeT OaTy JyHHOM dasb, HadMHas
// ¢ suBaps 1900.

// n - BBOL: HOMep O¢asbl JIyHE

// 0,4,8... HOBOIyHUS

// 1,5,9... JyHa B IIepBOM KBapTaye

// 2,6,10... TmONHOIYHUE

// 3,7,11... mnyHa BO BTOPOM KBapTaje
//BO3BpamaeT - BHBOL: OaTa COOHTHS IIO DIMAHCKOMY KaJleHOapio

static long ndate;
static float timzon = -5.0 / 24.0; // BOCTOYHOE CTaHIapTHOE BpEMs
static float frac;

flmoon {n >> 2, n & 3, é&ndate, &frac);
frac = 24.0 * {frac + timzon);
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if (frac < 0.0) { // KOPPEKTMPOBKa BpEMEHU
ndate—;

frac += 24.0;

)
if (frac > 12.0) (
ndate++;
frac -= 12.0;
)
else frac += 12.0;
return ndate; // W0nMaHCKasli maTa COOHTUS

}

int LunarEquivDate (int date, int n) (

// paccuyMTHBaeM maTy IpeldHaymero n-ro (n < 0) wm
// 6ymymero (n > 0) cinydas dasb JIyHE, DPaBHOI
// ceromHsumHel ¢daze

// date - BBOH: TeKyllas nata B ¢opmare [ITMMII
// n - BBOI: JIYHHHE LIMKJIE Hazamn{-) wm BrIepern (+)
// return - BHBOL: ATy IpelHOyllero wm Oyaymero Lmkia B ¢opMmaTe ['TTMMOL

static long nstar, ndatel, ndate2, curdate, ntarg, nans;
static int mm, dd, yyvy;

curdate = julday((date/100)%100, date%100, 1900+date/10000) ;
while (curdate >= ndate2) {
ndatel = LunarEventDates (++nstar);
ndate2 = LunarEventDates (nstar + 1) ;
}

while (curdate < ndatel) {

ndatel - LunarEventDates{-nstar);
ndate2 = LunarEventDates (nstar + 1);
}
if (curdate < ndatel || curdate >= ndate2

| | abs (ndate2 - ndatel - 7) > 2)
nrerror ("LunarEquivDate: calculation error");
nans = LunarEventDates (nstar +4 * n);
nans += (curdate - ndatel);
caldatfnans, &mm, &dd, &yyvy) ;
return 10000* (yyyy-1900) + 100*mm + dd;

void LunarAvg (float *a, float *v, float *dt, int mode, int m, int n) {

// TopcumTHBaeM JIyHHOEe (B 3aBMCMMOCTM OT IaTH ¥ askl) CKOJIb3sAllee CcpenHee
// OIS KakOoro IHS, OCHOBaHHOE Ha NPeINbOyIMX IOHIX ¥ (B HEKOTOPHX CIIydasix)
// Ha TIOCHemylIMX IHSAX C DKBYBaJIEHTHOM JIYHHONU (az3oin.

// PaboTaeM Ha BCeX VMEOIMXCS TaHHEX .

//a - BHBOL: 3HadeHus [l..n] JIYHHOT'O CpeOHEro

/ /v - BBOI: MCXOIHHI II€HOBOM pSAI OaHHEX [1..n]

// dt - BBOI: cooTBercTBybmye [l1..n] npaxHHbHe

// mode - BBOI: MeTOI aHaIu3a:

// 1 = «ckmapgHOM HOX» IS, Bce mpomsse 1mkis 008

// 2 - QUKCHMPOBaHHBM II€PVOIN B JIYHHBX IMKIIaX

//m - BBOH: JMJaTa (ms pexMMa - 1) WM [Iepuol aHamm3a (wid pexmMa = 2)
// n - BBOI: KOJIMYECTBO [OHEN BO BCexX pslax

static int i, j, cnt;
static unsigned long k;
static float sum, sdate, tiny=1.0E-20;

if (mode == 1) { // PEeXMM <CKJIaOHOTO HOXa»
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for(i = 1; 1 <= n; 1i++} | // IOJsT KaxOooro TeKyWero IHS

sum = 0.0; cnt = 0;

for(j = 2; j < 1000; j++) { // mBuraemcs Hazan
sdate - LunarEquivDate {dt[i] , -3 ) ; / /K MCXOMOHOM nmare
if(sdate < dt[3]) break; // mnepexonm kK Haday
hunt (dt, n, sdate, &k) ; // HaxomuM MHOEKC
if (sdate > dt[k]) k++;
cnt++; sum += v[k] ; // HaKalumMBaeM CpPEeIHIOn

}

for(j = 2; j < 1000; j++) { // DBuraeMcs BIepern
sdate = LunarEquivDate {dt[i], J); / /K UCXOOHOW mHare
if (sdate > m) break; // wm3beraeM IOaHHHX O00S
hunt (dt, n, sdate, &k); // HaxomuM MHOEKC
if (sdate > dt[k]) kt+;
cnt++; sum +- v[k]; // HakammMBaeM CpPEeHIn

}

ali]l = sum / (cnt + tiny); // 3akaHdyBaeM CPeIHOn

) // cnenmyoumit HneHb
}
else if (mode == 2) { // pexyM OMKCHMPOBAHHOTO IIE€PUOMa aHaM3a

for(i = 1; 1 <=n; i++) { // @mma Kaxgoro TEKyUero [IHs

sum =0.0; cnt = 0;

for(j =2;3<1000;j++) { // mnBUTaeMcsi Hazap
if (cnt >= m) break; // BHIIONHSIEM HOOCTATOYHBEE YCIJIOBUS
sdate = LunarEquivDate(dt[i] , -3); // wucxomHasi mara
if (sdate < dt[3]) break; // umeM K Hadaiy
hunt (dt, n, sdate, &k); // HaxomuM MHIOEKC
if{sdate > dt[k]} kt++;
cnt++; sum +- v[k]; // HakamnuBaeM CpenHn

}

for(j = 2; -j < 1000; J++) { // IOBUTaeMCsi BIIEpem
if (cnt >= m) break; // BHIIOJIHSIEM NOOCTATOYHEE YCJIOBUS
sdate = LunarEquivDate(dt[i] , J) // ucxomHas mara

}

hunt (dt, n, sdate, &k) ; // HaxomuM MHOEKC
if (sdate > dt[k]} k++;

cnt++; sum += v[k]; // HaxamnmMBaeM CpenHIo0n
}
al[i] = sum / (cnt + tiny) // 3axaHuMBaeM CpPEMHIOD
} // cremyommii meHb

static void Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *eqgcls) {

// BHIIONHSIEM pas3HOOOpa3HHE TOPTOBBE MOIENM Ha JIYHHBX LMKJIaX.
// file = x13modOl.c

// parms Habop [1..MAXPRM] mapaMeTpOB

// dt — mabop [l..nb] nmat B dopmaTe I'TMMAL

// opn — Habop [l..nb] I1eH OTKPHTNUS

// hi - Habop [1l..nb] MakCHMMaIbHEX €H

// lo — Habop [1l..nb] MMHMMANBHEX LIEeH

// Cls — Habop [l..nb] 1eH 3aKpHTUS

// vol - Habop [l..nb] 3HadeHuUn obbeMa

// oi — Habtop [l..nb] 3HaueHMII OTKPHTOI'O MHTepeca

// dlrv — Habop [1l..nb] cpenHWx OOUIAPOBHX BOJIATUILHOCTEN
// nb — KOJIUYEeCTBO OHeM B Habope IaHHHX

// ts — CChUIKA Ha KJIACC TOPTOBOTO CHMYJISTOPA

// eqcls — Habop [1..nb] ypoBHEN kKammTana IO leHaM 3aKpPHTUS

// OOBSIBISIEM JIOKAJIBHEE II€pEeMEeHHEHEe

static int rc, cb, ncontracts, maxhold, ordertype, signal;
static int avglen, disp, k, modeltype, matype, mktindx;
static float mmstp, ptlim, stpprice, limprice, tmp, thresh;
static float exitatr [MAXBAR+1] , savg[MAXBAR+1] ;
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static float mal [MAXBAR+1], ma2[MAXBAR+1], stoch[MAXBAR+1];
static float *exitatrtab[MAXMKT+1], *savgtab[MAXMKT+1] ;

//KOIMpyeM [apaMeTpsl B JIOKAJIbHEE [IepeMeHHHEe

avglen = parms[1l]; // TIepromn CKOJIb3slel cpenHemn
disp = parms[2]; // MHOXUTEJIbL CMEeleHMST

thresh = parms([3]; // TIOPOT [IOJIsi MMITYJIBCHBIX MOIEesein
matype = parms([7]; // TWUIl cpenHen:

// 1=mpocToe CKOIb3zsillee CcpenHee

// 2=3KCIOHEeHLMaJIbHOe

// 3=TpeyTroJIbHOe C IIepelHEM B3BElMBAHNMEM

// 4=TpeyTroibHOe

// 5=HpocToe ILeHTPOBaHHOE

// 6=DKCIIOHEHIMaJbHOE IIeHTPOBaHHOE

// T=TpeyTonbHOe lIEHTPOBaHHOE
modeltype = parms[8]; // Twur Momenm:

// 1l=mMmynsc

// 2=nepecedeHue

// 3-TlepecedeHyre C IOOTBEPKIECHUEM

// A4=mlepecedeHme C IOOTBEPXOEHMEM M MHBEPCUENL
ordertype = parms([9]; // Bxom: 1=Ha OTKPHTWUM, 2=I0 JIVMWUTHOMY IIpUKAa3Y,

// 3 =m0 CcTOoI-IpuKasy

maxhold = 10; // mnepron MakCUMaJIbHOTO YIEPXaHWS [TO3WIIN
ptlim = 4; // 1eneBasi NPUOHIIL B eOMHMIIAX BOJIATUILHOCTMU
mmstp = 1; // 3amMTHasT OCTAaHOBKA B eOVHUIIAX BOJIATWIBHOCTU

// BHIIONHSIEM BHYMCIIEHMSI IIO0 BCeMy OOBEMy I[AHHHX, KOTOpHE HE IIOIBEPKEHEH

// BO3HENCTBMI0 KaKUX-JIMOO I[IapaMeTpOB. BHIIONHSIETCsI OOVMH pas oI Kaxmgoro
// PBHHKA, pEes3yJbTaTh COXPAaHSTCH B Tabmmiax mjis IIOBTOPHOTO MUCIIOIH30BAHNS .
// TaxuM 0Bpa3oM, BHAUNTEIBLHO CHMKAETCsi BPEMs BHIIOJIHEHNMS [IPOTDAaMME .

mktindx = ts.modelf) ; // WHIOEKC PHHKa
if (exitatrtab[mktindx] == NOLL) { // pazMemeH?
exitatrtab[mktindx] = vector(l, nb); // Tabmma exitatr
savgtab[mktindx] = vector{l, nb); // Tabma savg
AvgTrueRangeS (exitatrtab[mktindx],
hi, lo, cls, 50, nb); //50-nHeBHHI CpemHui WUCTUHHEI
// Ouarnas3oH
float *pchg = vector(l, nb); // BCIIOMOTaTeJIbHH BEeKTOp
pchg[l] = 0.0;
for(cb =2; cb <= nb; cbt+) {
tmp = cls [cb] - els [cb-1]; // W3MeHeHUue IIeHH
tmp /= exitatrtab[mktindx] [cb]; // HOpMMpOBaHUE
pchg [cb] = clip(tmp, -2.0, 2.0); // obpeszanue

}
LunarAvg (savgtab [mktindx],

pchg, dt, 2, 60, nb); // JyHHasi Ce30HHOCTHb
free_vector (pchg, 1, nb);
printf {"Mkt: %d\n", mktindx}; // TIOKa3HBaTB IIPOTPEecC

}

// BHIIOJIHSIEM BBYMUCIIEHMS IUJISi BCEX HNAHHBIX
memcpy (exitatr, exitatrtab[mktindx] , sizeof (float) *nb) ;

memcpy (savg, savgtab[mktindx], sizeof (float)*nb);
switch (modeltype) {
case 1: // OaHHHE IS WUMILYJIHECHOM MOIEe
MovAvg{savg,savg,matype,avglen,nb) ; // criaxmuBaniee cpenHee
for(cb = 1; cb <= nb; cbt++)
ma2 [cb] = fabs(savglcbl} ;
MovAvg (mal, ma2, 1, 100, nb) ; // cpemnHee OTKIJIOHEHUE
break;
case 2: case 3: case 4: // DaHHBE [JIs MOLEJIe) IlepecedeHys
for(cb = 2; cb <= nb; cbt++)
savg[cb] += savg [cb-1]; // wHTerpalms
MovAvg (mal, savg,matype,avglen,nb); // criax. cpenH.
MovAvg (ma2,mal,matype,avglen,nb} ; // Tiepeced. cpenH.

if (modeltype == | | modeltype == 4) // CcTOXaCcTWUYECKUII OCII.
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StochOsc (stoch,hi,lo,cls,1,9,nb); // 9-mHesBHuN BoCTpem $K
break;
default: nrerror ("TRAPSMOD: invalid modeltype") ;

// TpOXOomuM d4Yepes MHM, YTOOB CMONEVMPOBATH DEeaibHyln TOPTOBIIO
for(cb = I; cb <= nb; cbt+) {

// He OTKpHBaEM IIO3MIMIA 0O [Iepuona BHOOPKN
// ... TO ®e camoe, dUTO yCTaHOBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) { egcls[cb] = 0.0; continue; }

// BHIIOJHSAEM OXMOaole IIPMKas3bl U CUUTaeM KyMyJISTUBHEM KaluTall
rc = ts.update(opn[cb], hi[cb], 1lo [cb], cls[cb], cb) ;

if (rc = 0) nrerror("Trade buffer overflow");

eqclscb] = ts.currentequity{EQ_CLOSETOTAL) ;

// He HmpoBOmMM CHEJIOK B rocienHue 3 0 IOHEeN BHOOPKM.
// njisi TOro, dYTOOH OCTAaBUTH MECTO B MaCCHBaX [Jid OyIymuX Ce30HHOCTEeN
if(cb > nb-30) continue;

// cunMTaeM KONMMYEeCTBO KOHTPAKTOB LIS IIO3MULIUK

// ... MBl XOTVMM TOPTOBATH DKBYBAJIEHTOM LOOJUIAPOBOM BOJIATUIBHOCTU
// ... 2 HOBHX KOHTPAakTOB Ha S&P-500 or 12/31/98

neontracts = RoundToInteger (5673.0 / dlrv([cb]l};

if (ncontracts < 1) ncontracts = 1;

// wuszberaeM ycCTaHaBIMBATBL IIPUKA3B Ha OHM C OTPAHUYEHHOM TOPTOBIIEN
if(hi[cb+1l] == lo[cb+l]) continue;

// TeHepupyeM BXONHHE CHUTHAJE, LEHH CTOII- U JIVMMUTHHEX IIPUKa30B
// nnsi BCcex Momernemn
signal = 0 ;
switch (modeltype) {
case 1: // OCHOBHasi MOLeJlb BXOHa Ha OCHOBE MMIIyJIbCa C IIOPOTOM
k = cb + disp;
tmp = thresh * mal([k] ;
if(savgl[k] > tmp && savgl[k-1] <= tmp)
signal = 1;
else if(savglk] < -tmp && savglk-1] >= -tmp)
signal = -1;
break;
case 2 : // OCHOBHasi MOIeJb IlepecedeHNs
k = cb + disp;
if (CrossesAbove (mal, ma2 , k) } signal = 1;

else if (CrossesBelow{mal, ma2, k)} signal = -1;
break;
case 3: // TepecedeHue C IOOTBEPKICHVEM
k = cb + disp;
if (CrossesAbove{mal, ma2, k)) {

if(stochlcb] < 25.0) signal = 1;
}
else if {CrossesBelow(mal, ma2, k)) {
if(stoch[cb] > 75.0} signal = -1;
}
break;
case 4 : // TiepecedeHMe C IOOTBEPXIEHMEM U MHBEPCUEN
k = cb + disp;
if{Crossesibove (mal, ma2, k)) {
if (stoch[cb] < 25.0) signal = 1;
else if{stoch[cb] > 75.0} signal = -1;

}

else if (CrossesBelow (rnal, ma2, k) } {
if (stoch[cb] > 75.0) signal = -1;
else if (stoch[cb] < 25.0} signal = 1;

}
break;
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)

limprice = 0.5 * (hi [cb] + lo [cb] ) ;
stpprice = cls[cb] + 0.5 * signal * exitatr([cb] ;

// BXOOmVMM B CHEJIKY, MUCIIONb3Ysl OIpelNesieHHBI TUIl [IpuKaz3a

if (ts.position{) <= 0 && signal == 1) {
switch(ordertype) { // select desired order type
case 1: ts.buyopen ('l', ncontracts) ; break;
case 2: ts.buylimit('2', limprice, ncontracts); break;
case 3: ts.buystop('3', stpprice, ncontracts); break;

default: nrerror{"Invalid buy order selected");
}

}
else if (ts.position{) >= 0 && signal == -1) {
switch(ordertype) { // BHOMpaeM HyXHBII BUI [IpMKa3a
case 1l: ts.sellopen('4', ncontracts); break;
case 2: ts.selllimit('5', limprice, ncontracts); break;
case 3: ts.sellstop(6', stpprice, ncontracts); break;
default: nrerror{"Invalid sell order selected");

// CYMyJISTOp MUCIONb3YyeT CTaHOAPTHY CTPaTeryio BHXOIA
tmp = exitatr[cb];
ts.stdexitcls('X', ptlim*tmp, mmstp*tmp, maxhold) ;

} // obpabaTHBaeM CIemylmuii IeHb

CoOCTBEHHO KOAY TMpeAlIecTByeT psia yHKIUA, HEOOXOAUMBIX ISl pac
yeTa JIVHHBIX LIMKJIOB Ha JII0OOM pBIHKE C aJalTUBHBIM MMoaxoaoM. MyHKIms
Model cnenyer cTaHZapTHBIM NPUHLIMIIAM: MOCJE OOBIBIACHUS MTapaMeTphl
KOTIUPYIOTCSI B MECTHBIE TIepeMEHHBIE [UISI POCTOTHI oOpatieHusi. KommeH
Tapuy yKa3bIBalOT, YTO KOHTPOJIMPYIOT apaMeTphl. B cienytoiieM 610Ke pac
CUMTBIBACTCSI CPEAHUI UCTUHHBIN uHTepBai 3a 50 mHei (exitatrtab), ncmonib
3yeMblii B BBIXOAAX U MPU HOpMaJu3alluy, a Takke JYHHbIE CE30HHbBIE MMOC
JIEOBAaTEeILHOCTH (Savgtab) — MPOTHO3UPYEeMble U3MEHEHUS LIEHBI IS KaxX
JIOTO THSI. DTH PsIIbl PACCYMTHIBAIOTCSI OJUMH pa3 ISl KaXJA0ro pblHKA U 3aHO
CSITCSI B TAOJIMLIBI; 3TO JOIMYCTUMO, ITOCKOJIBKY IPU MOBTOPHEIX BhI3oBax Model
6 TIOCJIEYIOIIMX TeCTaX HUKaKUe BaXKHbIe TTapaMeTpbl He U3MeHstoTcs. Bro
poli 6JI0K pacCUMTHIBAeT crieliMdpuueckue 1isl Mofeeil BpeMeHHbIe Tociie
JOBAaTeJbHOCTU, HEOOXOAMMBIEC JJIsI MOJydeHUs curHanoB Bxoaa. Eciau
modeltype = 1, ucnoab3yeTcsl MpocTasi UMITYJIbCHAsI MOJENb; eCliu modeltype
= 2, TO MOJIeJIb Ha OCHOBE MepeceueHUsI; eciu modeltype = 3, TO MOIE/Ib Ha
OCHOBE IepeceueHusl ¢ TMOATBEPXICHUEM, U ecliu modeltype = 4, TO MoIelb
Ha OCHOBE TepeceuyeHUs ¢ MOATBepXIAeHUEM U MHBepcueit. Cpeau Bo3MOX
HBIX CEpUii €CTh TAKME BapUAHThI, KaK CIJIa)KeHHasl TT0CIe0BaTeIbHOCTh JIYH
HBIX UMITYJIbCOB, MHTEIPUPOBAHHbIC UMITYJIbCHI (LIEHOIIOAOOHBIH PsI), CKOJIb
3s1IMe CpemHue JUIS MojJeieil Ha repecedeHur u Memnennbiit %K mis mox
TBEepXACHUN U MHBepcuil. B 3aBUcuMoOCTHU OT modeltype MOTYT TIpuoOpeTaTh
3HaueHWEe HEKOTOphIe Apyrue nmapameTpbl. OAUH U3 HUX, avglen, yrpaBisieT
MEepUOJOM BCEX CKOJIB3SIIIMX CPEIHUX: B MOJCIM Ha OCHOBE UMITYJIbCa OH
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yIpaBJisieT JJIMHONW LEHTPUPOBAHHOTO TPEYTOJBHOTO CKOJIB3SIIETO CpeaHe

ro, a B MOJAEJISIX Ha MepeceyeHur — JUIMHON HEeOOXOAMMBIX TaM CPEIHUX.
Hpyroii mapameTp, disp, BHICTaBJIsSIET CMEIEHUE, T.e. CTeNIeHb CABUTA BIepe
JUTSL KOMITeHCAlluy 3ama3iblBaHUs CKOJB3SIIUX cpenHux. Ilapametrp thresh
03HayaeT BeJIMYMHY IT0pOra, UCMOoJIb3yeMOT'0 B UMITYJIbCHOM MOJEIN AJIsl JUTMH

HBIX U KOPOTKUX MO3ULNI (KOPOTKUE UCTIONB3YIOT OTPpULIATEIbHOE 3Haue

Hue thresh). TlepemeHHast matype yrpasisieT BUIOM CKOJIb3SIIIETO CPEIHEro:
1 — npocToe, 2 — 3KCIOHEHLIMAIBHOE, 6 — LIEHTPUPOBAHHOE 3KCIIOHEHLIN

ajbHOE, 7 — LEHTPUPOBAHHOE TPEYTOJbHOE; CYIIECTBYIOT U APYrue BUIbI
CpedHMX, He UCIMOJIb30BaHHbIE B aHaiuse. Ilocie pacueta Bcex psaoB AaH

HBIX 3aITyCcKaeTcsl [IUKJI, KOTOPbIi IepedupaeT ppIHOYHbBIC LIEHBI IEHD 33 JHEM
JUTSI MOACIUPOBAHUS TOPTOBIN. DTOT LUKJ COAEPXKUT KOJ ISl OOHOBJICHUS
CUMYJIITOpa, ONpeAe/IeHNs] KOJIMYeCTBAa KOHTPAaKTOB, M30eXkaHUs THEH ¢ or

paHUYEHHOU Toprosieii u T.m. B ciaemytoiem 610Ke, pacrnoyio)keHHOM BHYT

pu Gyi0Ka mepedopa TeKYILIUX THEl, MPOUCXOAUT TeHepallusl CUTHAIOB BXO

na. IpaBuna ompenensiiorcst mapameTpoM modeltype. Tlocneguuii 670K yII

paBisieT OTHayeil COOTBETCTBYIOIIMX MPUKA30B COIJIACHO MapaMeTpy
ordertype: 1 — BXOH TIO LIeHE OTKPBITUS, 2 — TI0 JUMUTHOMY MpuKasy, 3 —
10 CTOTI-TTPUKAa3y.

Pe3ynbTaTbl TECTUPOBaHMS JTYHHbIX MOAenei

HpOBOZ[I/IIIOCI) TECTUPOBAHUEC YETHIPEX MOJIEJIEWi: HA OCHOBE EPpECCUYCHUI,
nMITyJIbCa, NEPECCUCHUA C ITOATBCPXKACHUEM U TMIEPECCUCHUA C ITOATBEPKIALC

Tabauuya 9—1. Dppexmusrnocmo ayHHbIX MOdenell, pacnpedeseHHas no mooenu,
6udy npukasza u @vlbopke

Mopgenb B npepenax BbIGOPKMU BHe npeaenos BbIGOPKU CpepHee | CpepHee
OtkpbiTve JIumutHblii  Cton Otkpbive Jiumuthbii  Cton B Bue
npuvkas npukas npuka3 npukas | npepenax | npeaenos
JlynHoe -9,3 -6,0 -5,6 -14,3 -10,2 -10,4 7.0 -11,6
nepeceyeHne -1287 -406 -686 -894 -643 -702 -793 -746
JlyHHbIA -10,1 -9,9 -8,1 -14,8 -19,7 -8,3 9,4 -14,2
nmnynsc -2410 -1560 -1288 -1316 -1942 -372 -1753 -1210
Mepeceuenue -8,1 -6,6 1,8 -20,5 21,3 -18,6 -4,3 -20,1
C NoOATBEPXA. -1251 -655 234 -3465 -3896 -2449 -557 -3270
Nepeceuenne ¢ -9,4 -10,0 -7,8 -20,6 -20,9 -20,1 -9,1 -20.5
NOATBEPXA. N -1546 -1078 -998 -2937 -3203 -2995 -1207 -3405
nHBepcuen
CpepHee -9,3 -8,1 -4,9 -17,6 -18,0 -144 7,4 -16,6
-1624 -925 -685 -2153 -2421 -1630 -1078 -2068
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Tabauna 9—2. Dgpexmusrnocms 6 npedenax 8blOOPKU NO MECMAM U PbIHKAM

SYM_J01_[02 [03 [o4 |05 [06 [07 [08 [0 [10 [11_[12 | wroro
SP + |+ |+ - = |- - 3
YX - - + |+ j+r j= j¢ = |+ |+ e+ 7
uUs + ++ |- = L = s 2
'T'B + - - - - |- o = 2
TY + |+ o= = = |- |+ |- 4
BP - |- ]= I+ + - - +4 5
DM + v+ ¥ |ee |+ e ++ |- ++ 8
SF + + = |4+ | |+ + + ]
JY T - + |+ [+ [+ |+ ++ 8
CD + *4* |- - |++ PR vy - 5
ED - |- - - f= = ¥+ - | 1
CL + + ++ |+ + 5
|HO ++ + ++ [+ [+ [+ [ ]
HU ++ + |+ ++ 4
GC e - a + + + - 3
Sl + - e el e R + 3
PL A o - - - - ¥ 2
PA_ . + e+ |- - - - e = 2
FC - - - |- - (e |+ 2
LC - - - - - - + |- 1
LH e el - |- e = |- 1
PB + ko d - - ++ - 4 - 4
[ * B * - ++ |+ |+ + 6
SM + + - ++ |+ |+ + + |- 7
BO - = n *+ |- + 2
c - |- - - |- - - = 0
o - = |- = |= |- = |- |- - 0
W - - T 1= 1= - - 0
KW = . ==E = * [+ |- | T 2
Mw_ - - - - - . 0
KC - - 4+ |+ |+ |- - = |= |- - 3
cC + + -+ + 4
-é_B +* - — L) — - - - + ++ 3
JO - = |- + |+ - - | = |+ 4
CT + = - e e e | e e 8
LB - - = - B - = = [+ 2
uroro (08 |15 o7 (08 |08 08 11 (09 |18 |08 |11 |15

HUEM U MHBepcueid. Kaxnas mMomesb TeCTUpOBaJIaCh C BXOJAMM I10 1LIEHE OT
KPBITHSI, TT0 JTUMUTHOMY ITIPUKA3y U MO CTOIT-NipuKa3sy. B Tabi. 9-1 nmpuBeneHBI
BCe pe3yJIbTaThl, paclpeaeeHHbIe II0 BULY BEIOOPKU, IIPUKa3y M Momesn. st
KaXXII0M MOJIEIN JAHbI PSIA 3HAYCHU M, COAEP KA TOTOBYIO JOXOAHOCTD ITOP
Tdest, U psiI 3HAYCHUM CpeaHel TpuObUIN M1 YOBITKA B ceiike. B mByx mpa
BbIX CTOJIOLIAX — CPEeIHME 10 BCEM BUIAM IPUKA30B B Mpeaeaax U BHE Ipeie
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Tabauua 9—3. Ippexmusnocmov eHe npedenos evibOpKuU no mecmam U PLIHKAM
SYM 01 |02 |03 |04 |05 06 |07 |08 |08 [10 [11 |12 | woro: |
SP ol
YX 0
UsS |+t [++ [++ |+ = = |- ++ = e+ 7
B = - + - - = = = - ++ 2
TY . + ++  [++ |- el N = = P 3
BP ++  |++ |- =+ |- ++  |++ + 4+ |- 7
DM ++  [++  [++ - - - - - - 3
SF ++ [+ |- o R N T £ S O - 8
JY P T b e fe e |- 2
cD = e e - - = ¥+ |- |- 1
ED e Gl L ol el e R . - = |+ 2
CL - - - + = |- - = |+ 2
HO + + - - - - - |+ 3
HU i R - |=  |++ - |- 1
GC . -= 4+ |++ |4+ *+ e - - 't
Sl - = - | = | - = - - 0
PL + + ++ ++ ++ |- 5
PA ++ |+ - - - - - - ++ 3
FC ++  |++ - . - - 2
LC + + - - + =+ [++ [+ | +4+ 7
LH + - - S e T i e 2
PB ++ |+ = T ++ |+ [+ |+ - 8
S - i el - - 0
SM * - - - | - - - - 2
BO - - + + - |- - |- - 2
[+ - | | 4 = = [ |- = |- 2
o] - - - - |- e = - 0
W +  |++ |+ - - = I ES I e 3
KW ++ [+ |4+ =+ 4+ [+ |- (e )
MW - = |- ++ |- - e e 2
KC = ++ 4+ [= |= |= |#+ |[= |= 3
cC ++ |4+ = 4+ |++ = = = |= = 4
SB ++ [+ [++ |- |- |- = - |+ = |- 4
10 Fir P e = |- 4+ (4% |++ ¥+ |+ |— 8
CcT ++ - - - - + - ++  |++ 4
LB ++ |+ |+ ++ |4+ |4+ = ++ = - ++ [+ ]
wroro: {18 |17 |14 |9 7 0 |7 7 10 (9 8 10

JIOB BEIOOPKY, B ABYX HUXKHUX CTPOKAX — CPeAHUE IO BCEM MOJIEIISIM JIJIST KaxK
JIOTO BUIa TIPUKA30B.

B 1a671. 9-2 1 9-3 cobpana nH(boOpMaIKS IO KaxXaoMy u3 12 TecToB oTaesb
HBIX PHIHKOB, TPUOBIIbHBIX ¥ YOBITOUHBIX B Ipeaesiax (Tadi. 9-2) u BHe Ipeie
JoB (Taba. 9-3) BeiOOpKM. B mepBom cTos01Ie TTpUBEneHO 0003HAYEHNE pac
CMaTpUBaEeMOTO PhIHKA, B MOCIEIHEM — KOJIMUECTBO PHIHKOB, TIE JaHHAs MO
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JieJb Obl1a mpuobUIbHA. B Tab. 9-2 u 9-3 creneHb MPUOBLTBHOCTU U YOBITOYHO

CTH PLIHKOB [UISI KAXI0M MOIEIM yKa3aHa CJAeIyIOUIMM 00pa3oM: OIVH MHUHYC
(—) osnauaet yosITOK B $2000 — 4000, nBa MuHyca ( ) — yOBITOK OoJiee
$4000; omuu runoc (+) o3Hauvaer npubGbLLIL or $1000 1o $2000, aBa ruTIOCA
(+ +) — mpuosUIL Gostee $2000; mycras siueiika o3HadaeT NpuObUTH 10 $1000
i yobITok 10 $1999 co caenku.

TecTnpoBaHue 6a30BO1 MOAENN, OCHOBAaHHOW Ha nepeceyYyeHUU

CkoJb3siiee cpeaHee mat pacCUUMTHIBAJIOCh Ha OCHOBE WHTETPUPOBAHHOM
LIeHOMTOA00OHO IyHHOI cepun. Ha ero ocHOBe paccUUTHIBAIOCH BTOPOE CKOJIb
3qu1ee cpenHee ma2. [ TECTUPOBAHUSI UCIIOJIb30BAIMCH CIEAyIOIIUE TPaBU
Jia: CUTHAJI Ha MOKYMNKY TeHEepUpyeTcs, Koraa mat MOAHUMAETCS BbIlIE mal.
CurHan Ha MpoJaxy reHepupyercsi, Korma ma! omyckaeTcss HUxe mal. Dta
MOJIE/Ib MPAKTUYECKU COBITAIa€T C MOJAEJIbIO MEPECEUCHUST CKOJIb3SIIUX CPel
HUX, OMIMCAHHOW B MpeAbIaylux raBax. X eAIMHCTBEHHOE OTJIUYUE COCTOUT
B TOM, YTO B JAHHOM CJTy4ae UCIOJIb3YIOTCSI « IYHHBIE» PS/Ibl JAHHBIX, a HE HE
MOCPENCTBEHHO LIeHbI. BX0Onbl MPOU3BOAUIUCH MO LIEHE OTKPBITUS (TecT 1), mo
JIMMUTHOMY MpUKa3y (TECT 2) U MO CTOM-TMpukasy (tect 3).

OnTruMuU3zalMs COCTOsUIa B MPOTOHKE MEPUOa CKOIB3SIIUX CPeNHUX avglen
ot 510 15 c marom 5 u cmeteHus disp ot 0 1o 15 ¢ marom 1. /1151 BXoaa no 1eHe
OTKPBITUS Hawtydiias 3(p(GeKTUBHOCTh MO MOKa3aTeal0 pUCKa/MpUObLIN B
npeaenax BbIOOPKU ObLIa JOCTUTHYTA MPU MEePUOJe CKOJB3SIIUX cpeaHux 15
U CMelleHUHU §; 111 BXOJa Mo JIMMUTHOMY MpUKa3y — Mpu nepuoae 15 u cMe
IIeHWH 6; IJIs BXOJA MO CTOM-MpUKa3dy— npu nepuone 15 u cmemeHun 12.

Hu onuH 13 TecTOB HU B OJHOI 13 BbIOOPOK He MpuHec npubbuieii. Haun
ayqyuias 3(p@GeKTUuBHOCTD (T.€. HAUMEHbIIME YOBITKU) ObLTU OOHAPYXKEHbBI TPU
BXO[I€ TTI0 TMMUTHOMY IPUKAa3y, CPEAHUE PE3yIbTaThl ObLIN MTOKAa3aHbI IPU BXO
Jie IO CTOM-TIPUKa3y, a MAKCUMAaJIbHbIE YOBITKU — TIPU BXOJE MO LIEHE OTKPHI
tust. [1pu Mcnonb30BaHUM BXOJa 10 IMMUTHOMY Ipuka3sy 43% u3 1759 coenok
ObLTM MPUOBITBHBIMU. BHE BBIOOPKHM BXOJ MO JIMMUTHOMY TIpUKA3y Tajl MUHU
MaJIbHBIN CPEAHUI YOBITOK CO CAEJKU, a BXOJI MO CTOI-MPUKAa3y — MaKCUMaJlb
HBI yOBITOK.-B 0011eM, cucteMa Ha 1iejoM Toptdesie padoTaja IJI0X0, OTHO
cutesibHas 3 GEKTUBHOCTD IJIUHHBIX U KOPOTKUX CAETIOK HOCUJIA HEYCTONYU
BbII XapakTep. B mpenenax BEIOOPKU JJIMHHBIE MO3ULMU YacTO ObUIM Oosiee
YOBITOUHBI, YeM KOPOTKHUE, B OTJIMYME OT UCCIEIOBABIIUXCS paHEe MOJETCH.

KanuTan noCTOSHHO CHUXAJICS Ha MPOTSKEHUM BCETO Psifia JaHHBIX MPU
WCHOJIb30BAaHMUM BXOMA MO LieHe OTKPbITUS. [Ipu BXoae Mo JMMUTHOMY MpUKa
3y KanuTaja MogHuMaics A0 ceHTsopst 1989 r. 3arem HaOMOdaIMCh CHUXKEHE
no utos 1992 r., cnabblii nogbeM 10 pepass 1994 r. 1 HoBoe naaeHue 10 UIOJIs
1998 1., mocse yero HaMmeTwiICs NoabeM. [1pUu UCTIOIB30BAaHU U XK€ BXO/IA 1O CTOI
nprKa3y OTMEYaI0Ch MEIUIEHHOE CHUXKEHUE KaluTala Ha MPOTSIKEHUN BCETO
nepuoa TECTUPOBAHUS.
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B nipeneniax BEIOOPKU KOJTMYECTBO PHIHKOB, MPUOBLIBHBIX ITPU UCTIOIB30Ba
HUM BXOJa MO OTKPBITUIO, TUMUTHOMY U CTOI-MpHUKa3y, cocTaBuio 15, 8 u 7 co
OTBETCTBEHHO. BHe mpenesioB BLIOOPKU 00Jblle BCero pblHKOB (17) mpuHeciu
MPUOBLTH MPY UCTIOIB30BAHUM BXOJA MO JUMUTHOMY TNpUKasy, 16 — mpu Bxome
MO LIeHe OTKPBITUS U 14 — Mpu UCMONB30BaHUM CTOM-NIpUKa3a. BHe mpenenon
BBIOOPKU ObUIO 60J1bIIIEe TPUOBUTBHBIX KOMOUHALIMI PIHKOB U BUJIOB BXOJIOB, T.€.
MOXHO TIPEAMNOJIOKUTh, YTO B TMOC/IEAHEE BpeMsl OOJIblliee KOJIUYECTBO PHIHKOB
WUCTIBITBIBAECT BO3AECHCTBUE JIYHHBIX LIMKJIOB. B mpenenax BBIOOPKU TOJBKO PBIH
KW HEMELIKOI MapKU U ChIpOil He(pTU ObUTM NPUOBLTBHBIMU MTPU UCTIOIb30BAHUU
BCEX TPeX BUJOB MPUKA30B. BHe MpenenoB BEIOOPKU PHIHOK HEMELKOW MapKu
ObLT BICOKONPUOBIIBHBIM MPU UCIIOIB30BAaHUM BCEX TPEX BUJOB MPUKA30B; HA
PBIHKE ChIpOW He(MTU MPU KUCMOJB30BAHUU BXOMA MO CTOM-TIPUKA3y OTMEUYEHBI
HebobIMe YObITKA. PHIHOK Ka3HaueCKUX OOMUrauuii ObuT BEICOKOMPUOBUIEH
B 00eunx BbIOOpKAaX JAHHBIX MPU BXOJAE JJUMUTHOMY Npuka3y. Ha peiHKe CBUHOI
TPYAUHKU B OOEUX BBIOOPKAX MPU BXOJAX MO LIEHE OTKPBITUSL U IO TUMUTHOMY
MpUKa3y NolyyeHa NpuObUIb. YUUTHIBAS TOJBKO BXOJ IO IUMUTHOMY MPUKa3y, B
00eurx BbIOOpKax JaHHBIX MPUOBLTbHBIMU OBUTM PHIHKU HEMELIKOW MapKu, 1IBei
apckoro dpaHka, UeHbI, IUTATUHBI, TAJUTAANS, caxapa U XJI0MKa.

TecTupoBaHue 6a30BOI UMNYNILCHON MoAenun

Jnst criaXvuBaHUsT HEMHTETPUPOBAHHOTO JIYHHOTO psifia 1IEHOBBIX M3MEHEHU I
WCITOIB30BAJIOCHh LIEHTPUPOBAHHOE CKOJIb3s1Iee cpeaHee. [Ipu 3ToM He BO3HU
KaJIo 3amna3[bIBaHusI, TTOCKOJbKY IIEHTPUPOBAHHOE CKOJB3SIIEe CpelHee s
JAHHOTO JHS YYUTHIBAET ONMHAKOBOE KOJIMYECTBO TPENIIECTBYIONINX U TIOCIIE
JYIOIIMX TOYEK JAaHHBIX. Takoe criiakuBaHWE PUMEHMMO, MTOCKOJIbKY OIleHKa
JIYHHBIX IIUKJIOB OCHOBBIBAE€TCSl HA NTAaHHBIX MUHUMYM JIBYXMECSUYHON NaBHOC
. 7151 CTJIasKeHHOTO Psifia U3MEHEHUH 1IEHbI CTPOWIICS PSI CPEAHUX aOCOTIOT
HBIX OTKJIOHEHUI W BBIYUCIISITIOCH TIPOCTOE CKOJB3SIIEe CpeaHee ¢ MepPUuoIoM
100 gHel nuis TMOy4YyeHUs XejlaeMoro pesyiabTaTta. [Iprka3 Ha MOKYNKY OTaa
BaJICs, KOT/Ia UMITYJIbC Ha JAHHBIN IEHb C T00aBIEHUEM CMeIIeHUs disp TIPeBbI
1IAJT TPOU3BEIEHUE MOPOrOBOTO MHOXMUTENSL thresh Ha cpelHee aOCOIIOTHOE
OTKJIOHEHME JIyHHOTO UMITyJibca. [1prKa3 Ha Imponaxy OTnaBajicsi, KoTua 3Haue
HUE UMITyJIbca C I00aBJIeHUEM CMeIleHUs disp ObUIO MeHbIIIe TOM Xe camoii
BEJIMYMHBI, B3SITOU CO 3HAKOM MUHYC. BXOIbI OCYIIECTBIISLTACH IO 1IEHE OTKPBI
THS (TecT 4), 10 JMMUTHOMY TIpUKa3y (TeCT 5) U MO CTOM-TIpuKasy (TecT 6).

OnTuMu3aims cocTosiyia B MPOTOHKE TMepuoia CKOJB3SIINX CPETHUX OT S5
1o 15 ¢ marom 5, cmenienus ot 1 1o 10c marom 1 1 mOporoBoro 3Ha4Y€HUS OT
1,5 no 2,5 c marom 0,5. Hawyuiive pe3yabTaThl ObLIM JOCTUTHYTHI IPU 3HAYE
HUSX nepuoaa, cMelieHus u nopora 10, 10 1 2 ayig BXoaa mo 1ieHe OTKPBITUS U
15, 9 u 1,5 nigt BXoaa no TIMMUTHOMY Y CTOI-TIpUKA3Yy.

B o01iem, pe3ynbTaThl ObLTM XyXKe, YeM JUISI MO, OCHOBAaHHOI Ha Tie
peceueHun. B o0eux BBIOOpKAX MaHHBIX IS BCEX BUAOB BXOIOB OTMEYEHBI
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3HAYUTEJIbHBIE YOBITKHM, MOJIOOHO KapTHUHE, OOHApPYXXEHHO! MpHU MCCIIeI0Ba
HMU UMITYJIbCHBIX MOJIeJIel CE30HHBIX SIBJIEHUI. JITMHHBIC MO3UIIMHY TTOKa3aIn
OoJpIIyI0 3((HEKTUBHOCTD, YeM KOPOTKUE.

IMpu BXoze 1o 1IeHe OTKPBITUS KaNUTal CHUXKAJICS TIJIaBHO W HETIPEPBIBHO
C HEKOTOPBIM 3aMeJJIEHUEM CKOPOCTU CHUXKeHMsT co BpemeHeM. [Ipu Bxone
10 JJMMUTHOMY TPUKAa3y CHUKEHUE KaIluTajia ObLIO TTOCTOSTHHBIM, TPU BXOJE
MO CTOM-MpPUKa3y KaruTajl pe3Ko Tajall ¢ Hayajia BEIOOPKU 110 aBrycta 1988 r.,
a 3aTeM IJIaBHO CHIKAJICS.

B nipenenax BHIOOpKM HEKOTOPYIO TTPUOBLTH YIaOCh MOJYYUTh Ha PhIHKAaX
S&P 500, NYFE, nemernikoit Mmapku u 1iBeiiliapckoro dpanka. BHe mpenenon
BeIOOpKU S&P 500 1 NYFE He npuHecnn HU TpuObLIeii, HU YOBITKOB, B TO Bpe
MsI KaK PhIHOK HEMEIIKO MapKu ObLI OYeHb MPUOBLIEH IPU BXOJE IO LIeHE
OTKPBITUSI, a IIBEHIIapCKOTO (hpaHKa — TIPU BXOJE IO JIUMMUTHOMY MPUKAa3y 1
o crorn-rnpukasy. Kak u B ciyyae ¢ MOJe/bl0O Ha OCHOBE TIEPECeUCHUsI, UMe
JIUCh U IPYTHE TTPUOBLIbHBIE COYETaHUSI PHIHKOB U TIPUKA30B.

TeCTVIpOBaHVIe Mo4genum Ha OCHOBe nepece4yeHus C noaorsepXxageHnemMm

Drta Mofesb UIeHTUYHA 0a30BOI MOJIESTM HA OCHOBE TIepeceveHusl, HO B HEl BXO
JIbI TIPOU3BOJISITCS TIOCJIE TIOATBEPKACHUSI CUTHAIA CTOXaCTUYECKUM OCIIUILUIS
TopoM — bricTpbiM %K. Ecnv JiyHHBII IIMKJT 1aBajl CUTHAJ K ITOKYIIKE, TO MPpH
Ka3 OTIaBaJICs TOJIBKO B TOM ciiydae, Koraa beictpbiit %K 6bu1 MeHee 25%. D10
0O3HAyYaeT, YTo Tepel MOKYIMKON PhIHOK JOJKEH ObLT HAXOMUTHCS B COCTOSIHUU
MUHMMYMa WK OJ1U3KOM K HeMy. [TogoOHbBIM ke 00pa3oM CUTHAI Ha MPOAAXKY
MPUHUMAJICS K UCIIOJTHEHMIO TOJIbKO B TeX cydasix, korna beictphiii %K Obut
BbIlle 75%, T.e. PIHOK ObUT OJIM30K K MAaKCUMyMY. BXOIbI OCYILIECTBISUTUCH 11O
LIEHE OTKPBITUS, TIO IUMUTHOMY ITPUKa3y U TIO CTOT-TIpUKasy (TecThl ¢ 7 110 9 co
OTBETCTBEHHO).

OnTuMu3aius cocTosiia B MPOTOHKE Mepuoa CKOMb3SIINX CPpeTHUX avglen
oT 3 1o 15c marom 3, a cmeteHus disp — ot 0 go 15¢ marom 1. Hawnydrme
pe3yIbTaThl OBUIN JOCTUTHYTHI IIPU 3HAYCHMSX TIeproaa U cMeleHus 15 u 12
COOTBETCTBEHHO (BXOJ MO ILIEHe OTKPBITUS U MO TUMUTHOMY MPUKa3y), a Tak
3Ke MpU 3HaYeHUU neproa 12 u cMeleHust 5 11l BXojAa 1Mo CTOM-MpuKasy.

B nipenenax BIOOPKY pe3yiabTaThl ObUTM HECKOJIBKO JIYYIlle, YeM It 6a30
BOW MOJIEJ I, OCHOBAaHHOI Ha MIepeCceYeHUU: ITPU UCTIOIb30BAaHU U BXO/1a IO CTOTT
MpUKa3y MOJENb C MOATBEPXKIACHUEM TPUHECTA CPETHIOI MPUOBLIb B CIEIKE
$234. Bre nipenenoB BEIOOPKH, BIIPOYEM, CPEIHMI1 YOBITOK B CI/IKe ObLT 6OJIb
1€, YeM JUIsl IBYX TPEeAbIIYIIUX MOJEIei Tpu Jo00oM BUIE BXOA0B. Bxomn 1o
CTOI-MPUKa3y ObUT HAWIYYIIMM U JaBajl HAUMEHbIINUE YOBITKU. DTa cUCTeMa
TakxKe He ObL1a BBITOAHA IMPU padoTe C LEIbIM nopTdeneM: rpaduku u3mMeHe
HUSI KanuTaia TSl BceX TPeX BUIIOB BXOJOB MOKAa3bIBAIU TOJIBKO YOBITKU.

B nipenenax BbIOOpKM Ha phIHKAaX MEHBI, Ma3yTa, COeBbIX OO0OB U COEBOI
MyKU ObLIa MoJjlydeHa TpUObLThL UIST BCEX TPEX BUAOB IMPUKA30B; BHE Ipee
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JIOB BBIOOPKM Ha 3TMX PBIHKAX ObLIM TOJBKO YOBITKM WIM B JIy4llleM clydae
HenpuObLIbHAsI TOProBisl. [Ipu TOpropiie Ha ppIHKE KaH3aCCKOM IMILIEHUIIBI TTPU
BXOJI€ 10 1IEHE OTKPBITUS U IT0 TUMUTHOMY IIPpUKa3y ObUIA MOJYyYEHbI YCTOMN

YUBbIE MPUOBLIN, a TIPU MCHOJb30BAHUS CTOM-TIprKa3a — yObITKMU. Ilpu uc

MOJIb30BaHUU CTOII-TPUKa3a MPUObLUILHBIMU ObLTA PHIHKY OpUTAHCKOTO (hyH

Ta, LIBEMIapCKOTO (ppaHKa, KAHAICKOTO A0JUIapa, eBpoaoJiIapa U CBUHOM Ipy

nuHkU. [TockonbKy BO BCceM MoOpTdesie KOJUYECTBO CIENIOK Ha OOJIIIMHCTBE
PBIHKOB OBLTO OYEHb MaJIeHbKMM, ITOJYYEHHBbIE pe3yJIbTaThl BPSA U 3aciTy

>KUBaIOT JTOBEPUSL.

TecTupoBaHue mMoaenn Ha OCHOBe nepecevyeHus
C noaTBepXAeHueM U UHBepcuen

DT1a Mozeb MoIo0Ha MpenblAylleil Moaean ¢ moaTBepxkaecHueM. Mx pasHula
COCTOUT B TOM, YTO B MOMEHTbI BO3MOXHOTO Pa3BOpPOTa pbIHKA MPOBOISTCS
JIOTIOJIHUTEbHBIE cAeNIKUA. Eciu mepeceyeHue CKOJB3SIIMX CPEAHUX TEHEePU
pOBAaJIO CUTHAJT Ha MTOKYIIKY, HO MoKa3artesb brictporo %K 6bu1 6omee 75% (T.e.
PBIHOK OBLT OJIM30K K MAaKCMMYMY), OTAABaJics MPUKa3 Ha MPoJaxky, a He Ha
NMokynky. ITomoOHBIM ke 00pa3oM, eclii IepeceyeHre JaBajlo CUTHAJ K IIpo
Jlaxke, HO PhIHOK ObLT OJIM30K K MUHUMYMY, T€HEPUPOBAJICS TTpUKa3 K MOKYIT
Ke. OTW CUTHaJIbl MOJaBaJICh B JOTIOJIHEHUE K CTAaHIapTHBIM CUTHaJIaM, roja
BaeMbIM OCHOBAHHOM Ha mepeceyeHUr 0a30BOil Moebi0. BXxoabl ocylecTB
JISLTUCH MO 1IeHe OTKpbITUs (TecT 10), mo tuMUTHOMY Mpukasy (tect M) u mo
cToI-npukasy (Tect 12).

OnTtuMM3zalms CocTosiia B MIPOroHKe Meprojia CKOIb3SIINX CPETHUX avglen
ot 3 o 15 c marom 3, cmetenust disp om 0 no 15 ¢ marom 1. Hawnydinue pe
3yJbTaThl ObLIM JOCTUTHYTHI MPY 3HAYEHUSX Mepuoja U cMmeleHus 15 u 12
COOTBETCTBEHHO JIJIsI BXOJ1a M0 LIEHE OTKPBITUS, VTSI BXO1a TT0 IMMUTHOMY ITpU
Kazy — npu nepuone 15 u cMelleHuu 8, a A BXoJa 1o CTOMN-IpUKa3y — Mpu
nepuonae 12 u cmemieHuu 15.

Mopenb Hecia TSKesble YOBITKU MPU BCEX COYETAHUSIX BBIOOPOK JTaHHBIX
1 BxoaoB. Kak u B cilyyae ¢ C€30HHBIMU MOJEISIMU, UHBEPCUU HE YIYYIIIN
3 hEKTUBHOCTD, U TpaprK U3MEHEHUs KalMTalla SIBJIsIeT coboii yapyyJaloiiee
3peJIULLE.

B npenenax Beioopku peiHOK NYFE Obl1 puObLIGHBIM MPU BCEX BXOAaX,
HO puiHOK S&P 500 naBajn yObITKY IJ1s1 ABYX BUIOB BXOIOB U HYJIEBYIO MTPUObUIL
JUIs1 TpeThero. PeIHOK mIBeiliapcKoro ppaHKa Takke ObLT MPUOBUILHBIM B IpPe
JieJlaX BBIOOPKHU JUIST BCEX TPEX BXOIOB; BHE MpPENe OB BbIOOPKU OH IPUHEC
3HAYUTEIbHYIO MPUOBLIb MPU BXOJE MO LIEHE OTKPBITUSI, HO B IPYTUX CIAydasix
ObLI1 yOBbITOUEH. B 00111eM, B pe3ybTaTtax pa3HbIX BEIOOPOK HAOIIOAACTCS BHI
COKasl HEYCTOMYUBOCTb.
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OB30P PE3YJIbTATOB

ITpu cpaBHEeHUM Bcex MOJIEe CTAHOBUTCSI OUEBUIHO, YTO BXOJ IO CTOI-TIPU
Kazy Obul Hanbosee 3(pdekTrBEH U B Mpenesaax, U BHE TPENeSiOoB BHIOOPKU.
Hauxynivie pe3yabraThl ObLTY MOKa3aHbI IPU UCITOJIb30BAHUU BXOA MO LIeHe
OTKPBITUS (B Tpeaesiax BBIOOPKU) U BXofa MO JUMUTHOMY MpUKa3zy (BHE Tpe
nesoB BeIOOpKM). BHe mpenenoB BeIOOPKHU Jiydllle Bcero padotayia GazoBast
MoOJIeJIb Ha OCHOBE TlepeceueHus U XyXe BCero — MoJeib ¢ MepecedyeHueM 1
MOATBEPXKACHUEM.

OTMe4YeHO MHOTO CUJIbHBIX B3aUMOCBSI3eil MEXIy BHIOOPKOI, MOJENbIO U
BUIIOM Bxona. HekoTopbie U3 pe3ybTaToOB BbI3BAaHBI OrPAHUUYEHHBIM KOJUYE
CTBOM criejioK. OnTUMaTbHbIE COUYeTaHWSI MOJIENIEH U MPUKA30B JJISI CE30HHBIX
CHUCTeM, B OOIIEM, JaBaJIM JIydIliue U OoJiee yCTOMYMBBIEC PE3yJIbTaThl, YEM JIYH
HbIE MOJIETN.

SAKJTIOYEHUE

B otHomieHnu uenbix moptdeneit Monen, OCHOBaHHbBIE HAa JTYHHBIX pUTMax,
MOKa3bIBAIOT MEHEE YOeIUTEIbHbIE Pe3yabTaThl, YeM ce30HHbIe Moaenu. Hus
Kast 3¢hheKTUBHOCTD JIYHHBIX MOJIeJIell TPOTUBOPEUUT HAIIIUM TPOLIIBIM JaH
HbiM (Katz, McCormick, utonb 1997). Paznuuust MOTYT ObITh OOBSICHEHBI ABY
M (pakTOpaMu: MOIEISIMU BXOJa U BbIXoAa. B JaHHBIX TecTax MOJENIU ObLIU
ONTUMU3MPOBAHBI HA 1I€JIOM TOpT(desie, YTO MOXKET ObITb HEYMECTHO B OTHO
IIEHUU JJYHHOTO pUTMa (KMCIIOIb30BaBIIAsICS paHEe MOJIETb BXOAWIA Ha PHIHOK
qyepes orpeaeIeHHOe YMCII0 JHEH IMOocIe MOJHOMYHUs ). MeTozbl, NCITOIb30BaH
HbI€ B 3TOM IJIaBe, ObLIM U3MEHEHBI 110 CPaBHEHMIO ¢ O0Jiee paHHUMMU TMTOAX0a
MM, TTIOCKOJIbKY MTPUIILIOCH TPOBOAUTH ONTUMM3ALINIO, UCTIOb3YSI OMHAKOBbIE
rmapaMeTphl ISl pa3jIMYHBIX PIHKOB. [IpyM MCIOIb30BaHUM CTApOil MojaeIn
MPUIILIOCH ObI BXOJUTH B PHIHOK B (PUKCUPOBAHHBIN ACHD ITOCJIE MTOJTHOIYHUS
WJIA HOBOJIYHUSI BHE 3aBUCUMOCTH OT PhIHKA. DTO ObUIO ObI HEMPABWIBHO, TaK
Kak, COMIacHO HallleMy TIepBOMY UCCJIEIOBaHUIO, JIYHHBIE IIUKJIIbI I0-Pa3HOMY
BJVSIIOT Ha pa3IMuHbIe pIHKU. TakuM 00pa3oM, MPUIIIOCh TPUAATH MOACTU
CaMOaIanTUBHOCTD, T.€. CIIOCOOHOCTH BBIOMPATH BpeMs I BXOJa Ha OCHOBE
aHaJIM3a TPEeAbIAYIIUX JYHHBIX IUKIIOB.

Hpyrass BO3MOXHasi MpUUMHA TTPOTUBOPEUUBBIX PE3YIHTATOB MOXKET CO
CTOSITh BO B3aUMOIEUCTBUU MEXIY BUIAMU BXOJOB U BBIXOMOB. JIYHHBIE U,
BO3MOXHO, CE30HHBIE MOJIEJTU UMEIOT CBOMCTBO HAXOAUTh IMIPUTOIHBIE IS TOP
TOBJIM MAKCUMYMbI U MUHUMYMBI, HO JIMIIIb B OTIPEACICHHOM TIPOLIEHTE Cliy4ya
eB. Takue cucTemMbl XOpOII0 paboTaloT ¢ OJU3KO PacCTaBICHHBIMU 3alIUTHBI
MM OCTaHOBKaMU, KOTOPbIe OBICTPO OCTAHABIMBAIOT YOBITKM, €CIU TpeacKa
3aHUE HE OTPaBABLIBAETCS, HO MO3BOJISIIOT MPUOBLIA HAKATIIUBATHCS, €CITU PhbI
HOK JIBUXETCS B MpeicKa3aHHOM HarlpaBJIeHUU.

B o6iiem, nyHHBIE MOAEIM padOTalM IIJIOXO, HO HA HEKOTOPBIX PHIHKAX
00HapyXMBaJIMCh MHOTOOOEIIAIONINE U YCTOMYMBBIE Pe3yabTaThl, TeM Oojee
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BMEYATJISIONINE, YTO MOJIETbh HE MOABEprajiach CrieliMalbHON afanTaiuu K OT

JIEJTbHBIM PBIHKAM. DTO MO3BOJISIET MPEAIOI0XUTh, YTO TIPU UCIIOJIb30BaHUU
CHEeMAIM3UPOBAHHBIX BBIXOJIOB MOXHO TOJTYYUTh 3aMevaTesIbHbIe pe3ysibTa

Thl. Tak, B HallleM MEepPBOM HCCEI0OBAHUM JIyHHAsI MOJIEJIb XOPOIIIo paboTasia
Ha pbIHKE cepeOpa, HO ceiiuac pblIHOK cepedpa ObLT MaJIOUYBCTBUTENIEH K LIMK

nam. ITpu Toprosie nmoptdesnem JIyHHbIe MOJEN ObUTA YOBITOUHBI, HO Ha KaxX

JIOW CHIEJIKE OHU TePsUTU Topas3ao MeHbIle, YeM, HarlpuMep, OOJIBILIMHCTBO OC

LIWJUISITOPHBIX MOJIEJIell U MOJiejieil Ha OCHOBE CKOJIB3SIIIUX CPEIHUX.

COJIHEHHAA1 AKTUBHOCTb U TOPIroBJ1v

IIpensinyiee uccnenoBanue (Katz, McCormick, ceHTs0ps 1997) ObUIO TTIOCBSI
IIEHO BJIMSHUIO COTHEUHBIX MATeH Ha peIHKU S&P 500 u nurenuisl. B npene
Jiax BBIOOPKU MpOCTasi MOJEeSIb HA OCHOBE COJTHEYHOI aKTMBHOCTM 3apaboraia
$64 000 Ha perake S&P 500 ¢ 1984 r. mo 1992 r. Beuto coBepieHO 67 CHENOK,
31% w3 HuX ObUIM NPUOBLTbHBIMU. CpenHssl TPUObLIbHAS CIeKa MpUuHecaa
$5304,76 — ropaszmo Gosbliie, YeM ObLIO MOTEPSHO B CPeAHEN YOBITOUHOM CHE
ke (— $1030,43). Cpennsist npubbLIbL B croenke cocraBmia $955,22. 1o coor
BETCTBYET 00ILeil 1oxonHOoCTU 561% (He B romoBoM ucuucieHuu). [1puGbLUib
MPUHECIIN U JUIMHHBIE, U KOPOTKME MO3ULIMK, HO IIPUObLIb, IOJIy4eHHAs B KO
POTKUX MO3ULIUSIX, ObUIa 3HAYUTEJIbHO OOJIbllle. DTO yKa3bIBaeT Ha CBSI3b HEO
OBIYHOM COJTHEUHOU aKTMBHOCTH ¢ 0OBajlaMU Ha pbIHKe. Bhicokast achhekTuB
HOCTbh KOPOTKMX ITO3ULINI 0COOEHHO BaXKHa, IMTOCKOJIbKY PHIHOK B paccMaTpu
BaeMbIi TIepuod HAXOAWICS B COCTOSIHUHU IOBBIIIATEIRHOTO TpeHaa. Dddek
TUBHOCTb CUCTEMBI HE CHU3WJIACh M BHE IIpeesaoB Beioopku. C 1993 1. mo 1996 r.
Mofelb 3apaboTtana 265%, TipoBeas Bcero 23 cAeNKU, MpUYeM MPHOBLTEHBIMU
obutn 30% croenok. CpenHsis TpuObLIL B caenke cocrasmia $891,30. Pesynbra
TBI Ha PBIHKE MIIEHUIIBI TAKXKE OBUIM XOPOIIX B 00erX BEIOOPKAX TaHHBIX — B
npenesax BeIOOpKU 57% u3 84 caenok ObUIM MPUOBLILHBI, CPEIHSISI IPUOLLUTH B
cuenke coctasuna $203,27, a oOwas npudsuib — 859%. BHe npenesioB BLIOOP
KU GbLJIO MPoBeAeHO 29 cAeoK, mpudeM 55% 13 HUX mpuHecau npuoblib. Cpen
Hsis1 IPUOBLIb B cAeke cocTaBuia $260,78, a oGiuas mpuobuib — 406%.

Hamu nepBoHavayibHbIE MCCIEAOBAHUSI TOBOPSIT O TOM, YTO JIaHHAS Tema
SIBJISIETCSI BeChMa MEPCIEKTUBHOM. B mMpuBeneHHBIX HMXXE TecTax UCCIeMyeTCs
BJIMSTHUE COJTHEYHOW aKTMBHOCTU Ha CTaHAAPTHBIN TopTdenb. s reHepauumn
BXOJIOB MCITOJIb30BAaHHI €XKeAHEBHBIC JAHHBIC O KOJMYECTBE COTHEUHBIX MSTEH C
1985 1. mo 1999 r., monyyenusnie B benbruiickoii Koponesckoit O6cepBaTopum.

BXOAbl, OCHOBAHHbIE HA COJIHEYHOA AKTUBHOCTU

Cy1iecTByeT MHOTO CITOCOOOB TTOJTydaTh CUTHAJIBI BXOJA Ha OCHOBE COJTHEY
HOI1 akTUBHOCTU. HuxXe onucaH Meto mpo0ost, Tae B KaueCTBe UCXOIHBIX TaH
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HbIX MCIIOJIb30BaHbl HE 1LIEHBI, a KOJMYECTBO COJIHEUHBIX MsATeH. [lpaBuia ta
KOBBI: €CJIM TEKYIlee KOJIMUECTBO COTHEUHBIX TSATEH BhIIIE, YeM TeKYyIIMI MaK
CHUMAaJIbHBIN MOPOT, U KOJUYECTBO TSITEH 32 HECKOJIBKO (/h2) TIPOILIBIX THEMH
ObUIO HUXE COOTBETCTBYIOIIMX MTOPOTOB, TO MOAAETCS CUTHA Ha MPOAaXY UIn
MOKYIIKY B 3aBUCMMOCTHU OT MPEAbIAYIIEH peaKliMd pbIHKA Ha TTpo0oii TTopora.
Ecnu Tekyliiee KOJMYECTBO MATEH HMXKE TEKYIIEro HUXXHETo Mopora, a 3a He
CKOJIbKO (1b2) mpenpblnyliyx AHeH OHO ObUIO BBIIIE COOTBETCTBYIOIIETO MOPO
ra, TO OMSIThb-TaKM MOJAETCSl CUTHAJ Ha TTPOJAXy WU MOKYIKY B 3aBUCUMOCTHU
OT IIpeIbIAyIlIeil peakKlMU pbIHKA Ha Mpo0oii npenena. CUrHaabl UCTIOMHSIOT
Csl HE MTHOBEHHO, a TOJIBKO CITyCTsI HEKOTOPOe KOIMYeCTBO AHei (disp). Ilopo
I'Y OTPENEISIIOTCSl CICAYIOIIMM 00pa30oM: BEPXHMI MOPOT ISl JAHHOTO ITHS —
9T0 MaKCUMaJIbHOE KOJIMYECTBO ISITEH 32 HEKOTOPOE KOJUYECTBO MPEAIIEeCTBY
oIuMX AHew (1b1), a HU3IMKWit TOpOT — MUHUMAJIbHOE KOJIMYECTBO IMSITEH 3a Ta
KOe Xe KoJInuecTBO AHel. «[Ipeapiayiiee moBeaeHUE pbIHKa» O3HAYaeT T0JI0
JKeHUEe pbIHKA BOJM3UM MaKCMMyMa WIM MUHUMYMa 1IEHOBOT'O JAvarna3oHa, Ko
TOPBIN HaOMIOAAJICS B TeUeHNE HEKOTOPOTo BpeMeHH Tociie mpobosi. Ecim nax
HOE HarpaBJieHHE COJIHEUHBIX MPOOOEB MCTOPUYECKU aCCOLUUPYETCS C MU
HUMYMaMU pbIHKA, TO TTOJAeTCsl CUTHAJT Ha TTOKYIIKY, B 0OpaTHOM cjlyyae — Ha
MPOAAXY.

Kaxk ¥ TyHHBIE IMKJIbI, WM CE30HHBIE SIBJICHUSI, BXOAbl HA OCHOBE COJTHEY
HOI aKTUBHOCTHM OCHOBBIBAIOTCSI Ha MPEATIONOXEHUHN, UTO MOBEACHUE PhIHKA
HaXOAMUTCS TIOM BIMSIHUEM HEKUX BHEUIHUX (aKTOPOB M UYTO He3aBHUCUMAsI
BHEIIHSSI TIepeMeHHasl UMeeT MpeackKa3aTebHylo 1leHHOCTh. Cucrema, mocT
pOEeHHasl Ha TaKOM MPUHLIMIIE, MPeACKa3bIBaeT MOBEICHUE PhIHKA, a HE pearu
pyeT Ha Hero. Kak u B ciydyae j1000ro mpeackasaHusi, €ro TOUHOCTb MOXET
ObITh pa3nuuHON. CleNKu, 3aKII0YeHHbIC Ha OCHOBE HEBEPHBIX MTPeICKa3aHuid,
MOTYT OBITh Pa3pyLIUTEIbHBIMU, JaXKe €CJIM MHOTHUE CAEIKM, OCHOBaHHBIE Ha
yIaYHBIX MTpeAcKa3aHMsIX, IPUHECTH TPUObLIb. JJaHHBIE CUCTEMbI MPOTHOCTUY
HbI 110 CBOEI IPUPOJIE, U 3TO UX CBOMCTBO MO3BOJISIET BECTU TOPTOBJIIO MIPOTUB
TpeHJa, 4To obOecrneunBaeT Jiydlllee BhIMOJHEHUE MPHUKAa30B, MEHbIIIEe PO
CKaJb3blBaHWE U JIYYIIMH KOHTPOJb Hall PUCKOM, €CJU UCIOJb30BaTh OINTU
MaJIbHbIe 3alllUTHBIE OCTAHOBKHU (37€Ch 3TO HE MCIIOJIb30BAHO BBUAY HEOOXO
IUMOCTU TIPUACPKUBATHCS CTAHAAPTHBIX BHIXOIOB).

Kop 151 cucteMbl COTHEYHBIX TECTOB MOJ00EH KOMY IYHHBIX TECTOB U 37€Ch
He TTPUBOIMUTCS.

PE3YJIbTATbI TECTUPOBAHUSI COJIHEYHbIX MOAEJIEN

[TpoBoauiock uccaenoBaHue 3GpOEeKTUBHOCTH MOJIENIA, OCHOBAaHHOI Ha COTHEY
HBIX IIUKJIAaX C MCTIOJIb30BaHEM BXOOB 1O IIeHEe OTKPBITHUS (TeCT 1), O TMMUT
HOMy mpuKa3zy (TecT 2) u 1o cTomn-mnpukasy (tect 3). [lapametp /b I iporoHsiics
ot 25 no 40 ¢ marom 5, mapamerp /b2 — ot 10 o 15¢ marom 5 u cMeleHue
(disp) — ot 0 no 2 ¢ marom 1. Ilpu Bxone Mo LieHe OTKPBITUS HawIydias 3¢



MNABA 9 JIYHHBIE 1 COMHEYHLIE PUTMbI 225

(eKTUBHOCTH OblIa gocturHyTa 1ipu /b1 = 35, 1b2 = 15 u cmeienuu 2. Ilpu
BXOJIe TIO TUMUTHOMY TpUKa3y Hauydinasi 3(GheKTUBHOCTh Oblia JOCTUTHYTA
npu 1b1=40,1h2= 15 u cmemienuu 0. ITpu Bxoae mo cTon-npuKasy Hauaydiiast
3¢ heKTUBHOCTD Oblia JocturHyTa nipu Ib1 = 35,1h2 = 15 u cmenieHun 2.

B Tabn. 9-4 uzobpaxkeHa 3¢ GEeKTUBHOCTD CUCTEMbl Ha Pa3IMYHBIX PHIH
Kax B Mpejesiax U BHE MpeesioB BIOOPKU. B cTonbliax u cTpokax AaHHbIE pac
MOJIOKEHBI TAKUM K€ 00pa3oM, Kak 1 B TaOJ1. 9-2 u 9-3.

ConHeuHast Moze/ib padoTajla MpUMEPHO TakK ke, KaK 1 JyHHas. B mpene
JlaXx BBIOOPKU JIy4Ilie BCero paboTas BXOJ MO CTOM-TPUKa3y; HAUXYAIIUM ObLI
BXOJI 110 11eHe OTKpbITHst (— $1631 co chenku), HeCKOIBKO JIydliie GbUT BXOL IO
JIMMUTHOMY IpuKaszy (— $1519), 0coOeHHO B Ciydae OrpaHUYEHUS TOJIBKO IJTUH
HBIMM TTO3ULIMAMU. JIydlIuM ObUT BXOJ TTO CTOT-MPUKA3y, MPUHOCUBIINM YObI
TOK Bcero B $52 co caenku; eciu Obl He TPAaH3aKIUOHHBIE PACXOIbI, 3TOT BXOJ
B Ipefaeiax BBIOOPKU ObLT Obl MPUOBLTBHBIM.

Mogens BKITIOYaia apamMeTp cMmelieHusi. Haumydimm 3HaueHreM cMelie
HMS JIJIS1 BXOJIA TI0 IMMUTHOMY TTpuKa3zy 0bu1 0, 4TO pe30HHO IJis1 BXoJa, TpeOy
IOIIEro OBICTPOro pearupoBaHUS Ha «COJHEUYHBIM» CUTHAJI, YTOOBI BOWTU IO
TOTO, KakK pbIHOK pa3BepHeTcs. [Ipu MCcMoab30BaHUU BXOJA MO CTOM-CUTHATY
ONTUMAJIBHBIM OBLIO CMEILIEHHE 2: UTOOBI cpadoTall CTOI-CUTHAJI, 3aIlyCKalo
IIMIA BXOI, HEOOXOIMMO HEKOTOpOe ABMXKEHHE phiHKa. Korma cmelieHue ot
KJIOHSUTOCh BCETO Ha OJWH-IBA JHSI OT ONTUMYMa, CpeaHME YOBITKU B CAEJIKE
Bospactamu ¢ $52 mo $2000. Dto yka3bIBaeT Ha CBsI3b MEXIY BPEMEHEM Dbl
HOYHBIX COOBITUI U COJTHEYHOW aKTUBHOCTU — B MPOTUBHOM Cliyyae CTOJb
HeOOJIbILIE UBMEHEHUSI CMEIICHUS] He PUBOAWIM Obl K TAKUM 3HAYUTEJIbHBIM
U3MEHEHUSIM (P (PEKTUBHOCTA TOPTOBOU CUCTEMBI.

IMpu Mcmoab30BaHUM BXOJIA IO CTOI-TIPUKA3Y B MpeaeiaX BHIOOPKY ObLI 10
CTUTHYT BBICOKMI1 MPOLIEHT BHITOAHBIX CIENOK, W JJIMHHBIE MTO3ULIUU TTPUHECITH
npuobLUTb. BHE TIpeieioB BHIOOPKHU BXOJ MO CTOM-MIPUKA3y OMSITh-TaKU ObLT Hau
JIYYIIUM, HO CPEeIHsIsl CHEIKA IMPUHOCUIA 3HAYUTEIbHBINA YORITOK — $1329.

I'padhuk M3MeHEeHUs KamuTania ObUT TOCTPOEH TOJBKO MJIsi BXONA IO CTOI
MpUKa3y, TMOCKOJIbKY JPYyTHe BXOIbI pabOTaIu CIUILKOM TUIOXO JJIsS PacCMOT
penus. Kanuran oyeHs ObICTpo Bo3pacTai 1o utoHs 1988 r., 3arem mpakTuuec
KU He MeHsIIcs 10 okTsiopst 1990 r., mocne yero pe3ko najgan o utoHs 1994 r., a
3aTeM Kojiebasicsl C TEHJEHIMEN K MOHUXKEHMUIO.

MHTepecHO, YTO MOATBEPAMIMCh HEKOTOPBIC HAIllM TPeabIayIne JaHHbIE
(Katz, McCormick, ceutsi6pb 1997). I1pu nucnosib3oBaHUM BX0/a IO CTOI-TIPU
Kazy (Hawiydllero mpu TOProwije LEeabiM ropTdenem) pblHOK S&P 500 Obut
OYEHb MPUOBUILHBIM U B TIpeAeiaXx, U BHE MpeaeaoB BEIOOpKU. CpemHsisl caen
Ka mpuHocuiIa nmpuosUis $4991 B mpenenax BHIOOPKM, C TOAOBOM MPUOBLIBIO
20,4%; t-KpUTepuii MOKA3BIBAET, YTO BEPOATHOCTD ITOUIMHHOCTU 3TOT0 3 deKTa
Y MOTEHLMAIbHON YCTOMYMBOCTY MPUOBLIN NpeBbiinaeT 80%. [1pnObBUTBHBIMU
ObUIM U KOPOTKME, U JUIMHHBIC O3ULIUKU. B mipeaenax BBIOOPKY ObUIO TIpOBEIe
HO 37 cnenok (40% npuObUTBHBIX). BHe MpenesioB BEIOOPKYU U [UIMHHEIE, U KO
POTKME MO3UIUU ObUTU MPUOBLIbHBI; YIUBUTEIBHO, YTO MPUOBUIBHBIMU ObLUTU
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Tabauua 9—4. Iggexmusnocmv no evibOpKam, mecmam u polHKAM

B npegenax subopKA WTOro Bue npeaencs WTOrD

SYM 01 |02 |03 01 |02 |03

SP ++ 1 - |=  [|++ 1
YX ++ 1 R 0
us - - - 0 - - - 4]
B - - 0 - - - 0
TY - - 0 - - - 0
BP + ++ 2 i e = 0
DM - 0 - - - 0
SF 0 - - 0
JY + 1 - 0
CD - + 1 ++ = 1
ED - - ++ 1 - - e 0
CL ++ 1 - - - 0
HO + 2 - - 0
HU - - 0 - - 0
GC - - 0 - - - 0
Sl - — - 0 - + 1
PL + - 1 ++ = + 2
PA + ++ |- 2 - - 0
FC - - - 0 - + ++ 2
LC - - 0 ++ 1
LH 1 - - - 0
PB + + 2 - 0
] + 1 - + 1
SM + + 2 - - - 0
BO - - 0 - - - 0
C - - 0 - - - 0
0 - |- 1 1 - + |- 1
W o 0 + + + 3
KW + 1 + + +4 3
MW - et 1 +  |++ 2
KC ++ 1 ++  |++ 2
cC - - - 0 - - 0
SB - - 0 - - + 1
JO + 1 - - ++ 1
CcT + 1 ++ 1
LB - - 0 + + + 3
MTOro 7 4 14 8| 8| 12
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KOPOTKUE MO3ULKUU, TaK KaK B TeUeHUE OOJbIIEH YacTU 3TOT0 Meproa Bpeme
HU PBIHOK HAXOAWJICA B COCTOSIHUMU TMOBBILIATEILHOTO TpeHaa. BHe mpenenoB
BBIOOPKM TOmOBast MPUOBLLIE cocTaBistia 39,5% (BepOSITHOCTDH MOMIMHHOCTH
JIaHHoro pe3yibrara paBHa 80%); Obuio mposeneHo 11 cuenok (45% mnpuObLTb
HBIX) cO cpeaHeir npuObLIbi0 $5640. TTomoGHBIE PE3yIbTaThl HEJb3ST HE CUM
TaTh BHIJAIOIIUMMUCS.

IMoaTBepanioch HabIIOAEHUE, YTO TMOCAE COJHEUYHBIX BCIIBIIIEK MOTYT
MPOUCXOIUTh pe3Kue CHUXeHUs LeH. [Ipu ucrnoab3oBaHMU BXoJa IO CTOI
MpuKa3y MpUObLIb B Mpeaeiax U BHe MPeae/ioB BRIOOPKU TaKXKe OblLia Moy
YeHa Ha phIHKaX MUHHECOTCKOM MIIIeHULIBI, COeBBIX 0000B U xJ1omnka. Ha peiH
K€ MUHHECOTCKON TIIEeHULbl B Mpeaeaax BbIOOPKHU TofoBasi MpUObLIb cocTa
Buna 13,5%, onsTb-TaKu ¢ BEPOSITHOCTBIO MOAJMHHOCTH PE3yJIbTaTOB, Tpe
Beimatonieit 80%. BHe mpenenoB BeIOOPKM JaHHBIE MOKA3aTeIW COCTABUJIN
30,5 u 85% cooTBeTcTBeHHO. MHTEpECHO, YTO PBIHKM Ma3yTa U ChIpOM HedTH
B Mpejeaax BBIOOPKHM ObUIM BBICOKOIPHUOBLIbHBI, HO BHE IMPENeJIOB BEIOOPKU
MpUHECIU yMepeHHbIe YOBITKU. HecKonbKo APYyrux peIHKOB ObLTHA BHITOAHBI
MM, HO 63 YCTOMYMBBIX CBSI3€H MEXAY PHIHKOM, YacCTbIO BLIOOPKU U UCIIOJb
30BaBIIMMCSI BXOJIOM.

3AKJTIOYEHUE

ITogoOHO Ce30HHBIM ABJICHUSAM U (ha3aM JYHbI, COJIHEUHAs! aKTUBHOCTb, BU

MO, OKa3bIBaeT peajlbHOE BIMSHUE Ha psil PhIHKOB, ocodeHHO Ha S&P 500
1 MUHHECOTCKYIO0 mineHuily. Kak u B ciiyyae ¢ TyHHBIMU IUKJIAMU, 9TO BIMS

HHUE HEIOCTATOUYHO CUJIBHO WIW MOCTOSIHHO, YTOOBI CIIYKUTh OCHOBHBIM 3Ji¢

MEHTOM B CUCTeMe TMOpPT(deIbHON TOPTrOBIM, HO KaK KOMIIOHEHT CHUCTEMHBI,
BKJIIOUalolleil apyrue ¢hakTopbl, COJIHEUHAs] aKTUBHOCTD 3aCIyXMBaeT BHU

MaHusl. Mbl TO03peBaeM, YTO COJIHEUHbIE SIBICHUSI HEe BIIUSIIOT HA PHIHOK Ha

MPSIMYIO, HO 3aIyCKamT COOBITUSI, KOTOPbIE XKIYT CBOETO Yaca WIN Xe CUH

XPOHU3UPYIOT YK€ CYIIECTBYIOLIME LUKIbI PHIHOYHON aKTUBHOCTH, UMEIO

mue 013Ky epUoANYHOCTh. Harpumep, ecau LieHbl Ha PhIHKE CUJIBHO 3a

BBIILIEHBI U HECTaOMIIbHBI, KaK 3T0 Obuto ¢ S&P 500 B okTab6pe 1987 r., ans
3ammycka HeM30exXHOro oOBajla BIOJHE JOCTaTOYHO MOIJIO OBITh U COJIHEY

HOM BCOBIIIKMU.

4YTO Mbl Y3HAJIN?

JIyHHBIE ¥ COTHEUHbBIE SIBJICHUSI MOTYT UMETh PeallbHOE BIVSTHUE
Ha (pbroUepcHbIe PBIHKU. B cilydae ¢ COTHEYHBIMU SIBJIEHUSIMU Ta

Koe BiMstHUE Ha peIHOK S&P 500 moarBepxneHo. B oTHoueHumn
JIYHHBIX SIBJICHUI BIUSHUE SIBHO OIIYTUMO, XOTSI M HE CTOJIb IO

CTOSTHHO.
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ACTpPOHOMWYECKHE SIBJICHUS, BEPOSITHO, CTOMT BKJTIOUATh B COCTaB
CJIOXHBIX TOPTOBBIX CUCTEM, HallpuMEp MCIIOJb30BaTh KaK OJHU
M3 BXOIOB B HEUPOHHOM CETH.

Mopenu, oCHOBaHHbIE Ha TTOJOOHBIX SIBICHUSIX, HY>KIAIOTCS B TILA
TEJIbHOM MOATOHKE K OTIEIBHBIM PhIHKaM. B Moj1b3y 3TOro BhIBOIA
TOBOPUT TO, YTO HA WHAVBUAYAJIbHBIX PBIHKAX CUCTEMbI IMTOKA3bI
BaJIM JIydIlIMe Pe3yJbTaThl, YeM IIPU TOPrOBJie MOpTdeeM.

Kak apyrve npoTuBOTpeHAOBbIE MOJIEIU, ACTPOHOMUYECKUE MO
eI HYXIAIOTCS B CTpAaTerMy BHIXOIOB C OJIM3KO PACITOJIOXEH
HBIMM 3aIIUTHBIMKA OCTaHOBKaMu. Eciii ocTaHOBKa pacIiojioxeHa
BEpHO, TO B OJIAarONPUATHON CUTYallMM OHA He CpabaThIBacT, IO
3BOJISISI TO3UIIMM HAKATUIMBATh MTPUOBLIb, a KOTJA ITPOTHO3 OKA3bI
BaeTCs HEBEPHBIM, OCTAHOBKA OBICTPO 3aKPBIBACT CHENKY, CHU
xast yObITKU. Kcrmonb3oBaHUe OIM3KUX 3alIMTHBIX OCTAHOBOK
TaKXKe MOXET OOBSICHUTh 0oJjice BBICOKYIO 3(D(HEKTUBHOCTH TOP
TOBJIM B HalteM niepBoM uccienoBanuu (Katz, McCormick, nioHb,
ceHTsA0pb 1997).

Y4uThIBast BEICOKYIO BEPOSITHOCTD BIMUSIHUSI COMTHEUHBIX M TYHHBIX
LIMKJIOB Ha PSIJ PbIHKOB, CTOUT OOPaTUTh BHUMAHME Ha HEKOTOPHIE
IJIaHETapHBIE PUTMBI, B TOM YMCiie Ha KOH(GUTYpALMU U SIBJICHUSI,
paccMaTpuBaloIIMecsl ceifyac TOJNBKO acTPOJIOTUEH.

MeTonpl BXoJa BIUSIIOT Ha Mofeu. HampuMep, BXoJ ITO TUMUTHO
MYy TIpUKa3y He BCeraa MPUHOCUT XOPOIINE Pe3yJIbTAaThI, a BXOM ITO
CTOI-TIPUKa3y Mopoit yiydimaeT 3¢ GeKTUBHOCTh. [IprurHa 3TOTro0
MOKET JIEXXATh B TOM, YTO CTOII-IIPUKA3 BBOAMT BJICMEHT MTOATBEP
XKIEHUS Hadajia TpeH/Ia repe CIEIKOM, YTO MOXET 0Ka3aThCsT Baxk
HBIM TSI TIPOTHOCTUYECKOM MTPOTUBOTPEHIOBOIM CTPAaTETHH.
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LHuxkni— »T0 puTMUUYecKoe KojebaHue, UMEIoIee OIMpeaeIuMyl0 4acTOTy
(0,1 nukJia B A€Hb, HATIPUMEP) WIM XKe, MOo-Apyromy, repuoandHocTb (10 qHei
Ha LMKJ, Hanmpumep). B mpeapinynux AByx riaBax pacCMaTpUBAIUCh LIUKIU
YyecKue To MPUpoe SBAECHUSI. DTU MPOLECChl UMEIU BHEUIHIO MO OTHOILIE
HUIO K PBIHKY MPUPOAY U U3BECTHYIO, €Cli He (PUKCUPOBAHHYIO MEPUOIUY
HOCTb. Ce30HHBIE SIBJICHUS], HAlTpUMep, BEI3BAaHbI CMEHOI BPEMEH roJia, U, Clie
JIOBaTeJIbHO, TIPUBSI3aHbI K BHEIIHEH AeiicTByoleii cuie. TakuM oopa3om, Bce
CE30HHBIE SIBJICHUS] IUKJIUYHbBI, HO HE BCE IMKIUYHBIC SIBJICHUSI CE30HHBI.

B 51011 r1aBe OyayT paccMaTpUBATBCS LUKJIBI, CYIIECTBYIOIIE UCKITIOUN
TEJIbHO B LICHOBBIX JAHHBIX U HE 00513aTEIbHO UMEIOII1e KaKue-1100 BHEITHUE
npuYuHbBL. HekoTopble U3 TaKUX LMKIOB MOTYT OOBSICHSTHCS €llle HEU3BECT
HBIMU BJIMSIHUSIMU, PYTUE€ MOTYT MPOMCXOAUTh U3 PE3OHAHCHBIX KOJIeOaHU
peiHKOB. KakoBa Obl HU ObUIa TpUYMHA, TPU PACCMOTPEHUYN MPAKTUUECKU
Jr000ro rpacrka MOXKHO OOHAPYXKUTh HUKJINYECKUE sIBJIeHUs1. B crapuHy Tpeit
JIepbl UCITOJIb30BAJIH JUIST TIOUCKA PETYJISIPHBIX MAKCUMYMOB 1 MUHUMYMOB WUH
CTPpYMEHT B (hopMe TpeOHsI, KOTOPBI MpUKJIaabIBaIu K rpaduky. Ceituac npu
MEHSIOTCS KOMIBIOTEPHBIE MPOTrpaMMBbl, MTO3BOJISIIONIME JIETKO HAOII0AaTh U
aHaJIM3UPOBATh UMKIbL. B OTHOIIEHNM MEXaHUYECKOTO OOHAPYXEHUS U aHa
Jii3a UMKIIOB HauOOJiee MUCIOJIb3YEMON TEXHUKOU SIBIISIETCS CHEKMPAAbHbLi
aHaau3 Ha ocHoge memooda makcumanvroi snmponuu (MESA).

OBHAPYXEHUE LUUKJ1I0B C UCMNOJIb3BOBAHUEM MESA

B Hacrosiiiee BpeMst TpeiaraeTcsl He MeHbIIIe TPeX KPYITHBIX TTPOTrPaMMHBIX
MaKeTOB IS TPEUIAEPOB C BOZMOXHOCTBHIO TIPUMEHEHUsI METOJa MaKCUMaJTh
HOI SHTPOIUMU JIJII aHAIU3a PEIHOYHBIX HUKIOB. OT0 Cycle Trader ot Bresset,
MESA ot Ehlers (800-633-6372) u TradeCycles (Scientific Consultant Services,
516-696-3333 1 Ruggiero Associates, 800-211-9785). Takoii aHaIN3 UCHOIb3Y
eTcsd MHOTUMMU crienuanucramu, HanpumMep Pyxkuepo (Ruggiero, okTsa0pb
1996) coob1itaer, 4TO amaNTUBHBIE CUCTEMBI Ha OCHOBE TTPO0O0S pabOTaOT JIyY
11I€ TIPU UCMOJb30BaHUU METO/Ia MaKcuMalibHOU sHTporuu (MEM) nipu ana
JIU3e [IUKJIOB, YeM 0e3 HeTo.
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Makcumanvuas snmponus — U3SIHBIA M 3(h(MEKTUBHBIN METOA Ompese
JIEHUsI UUKJIUYECKOW aKTUBHOCTHU B psiy AaHHBIX. Ocobasi cuila 3Toro Metojaa
JIEKUT B €r0 CIIOCOOHOCTU OIPENEsiTh BhIpaXKeHHbIE CIIEKTPabHbIe YePThI B
OrpaHUYEHHOM 00beMe JAaHHBIX, YTO TMOJIE3HO MPU aHalr3e PHIHOYHBIX LUK
JIoB. MeToj XOpol1llo U3ydyeH, U ero MpuiIoXKeHUsl TOBeAeHbI 10 BbICOKOM CTe
MEeHU COBEPILIEHCTBA B OTHOILIIEHUHU aIeKBaTHOM MOATOTOBKU U 00pa0OTKHU JaH
HbIX, TPeOyeMOil ITpU UCIOJIb30BAaHUM TTOAOOHBIX aJITOPUTMOB.

OnHako cyllecTBYyeT psii MpobJieM, CBSI3aHHBIX C METOJOM MaKCUMabHOM
SHTPOIUU, KaK, BIPOUEM, U C IPYTUMHU MaTeMaTUIECKUMU METOIaMU OTIpe/ie
nenus uukioB. Hanpumep, meron MEM kanpuseH; oH MOXET ObITh YyBCTBU
TeJIeH K HeOOJIbIIMM KOJIeOaHMsSIM JaHHbBIX WM K TaKUM TapaMeTpaM, Kak Ie
puona o63opa. Kpome Toro, /uisi IpuMeHEHUsI MeTo/la MaKCUMaJIbHOM 3HTPO
MUK TpeOyeTCsl He TOJIbKO KOMIIEHCUPOBATh BIUSIHUE TPEHAOB WU AuddepeH
LIMPOBATh LICHOBbIE JaHHbBIE, HO U MTPOMYCKaTh UX Uyepe3 (UILTP HU3KUX Yac
TOT IJ1s criakBaHus. Ha HeoOpaboTaHHBIX, 3alTyMJIEHHBIX JaHHBIX aJITOPUTM
paboraeT rtoxo. [locne mpornyckaHusl JaHHBIX Yepe3 (MUIbTP BO3HUKAET Psij
Mpo0JyieM, B YACTHOCTM 3amasablBaHWe U (ha30Bble CABUTU MO CPAaBHEHMIO C
HUCXOAHBIMU faHHBIMU. Clieq0BaTeIbHO, SKCTPAMOJISIIMS 00HAPYKEHHBIX LIMK
JIOB MOXET ObITh HEBEPHON B OTHOILIEHUY BpeMeHU U (pa3bl, eCciM He UCIOJb
30BaTh JOMOJHUTEIbHbIE METOMIbI aHau3a.

OBHAPY>XEHUE LMUKJ10B NPU NOMOLLMU IPYNN ®UJ1IbTPOB

MBI OTpaTUIM MHOTO BpEeMEHU Ha TTOMCK IPYTroro Meroma oOHapyKeHUs 1
W3BJICYEHUS TT0JIC3HON MH(popMalInK 0 UKIIaX. [ToMruMo n3bexxaHus TpooiieM,
CBSI3aHHBIX C METOJIOM MaKCUMAaJIbHON SHTPOIMU, MBI TAKXKE XOTEJIN UCITOJb
30BaTh MPUHINITHAILHO HOBBII METON: MPH paboTe Ha PIHKE HOBBIE METOIBI
ITOPOIi MMEIOT TIPEUMYIIIECTBO TIPOCTO MTOTOMY, YTO OTIMYAIOTCS OT METOIOB
IpYTUX TpeiaepoB. OTHUM 13 TAKHX ITOIXOIO0B SIBJISIETCST HCTIOb30BaHUE TPYIIIT
crelraabHO pa3paboTaHHbBIX MOJOCOBBIX (DUIBTPOB. DTOT METOI U3BECTEH U3
3JICKTPOHUKU, Tl TPYIITEI (GUIBTPOB YaCTO TPUMEHSIOTCS TSI CTIEKTPATIBLHO
ro aHanm3a. Mcronp3oBaHue TPYIITEl (GMIBTPOB TTO3BOJISAET MOAOUPATh IITUPHU
Hy TIPOIYCKaHUS W IPyTHe XapaKTepUCTUKY (UIBTPa, a TAKXKe HAKJIaabIBaTh
IpYT Ha ApYyTra pa3IndHble QWIBTPEI B COCTaBE TPYITITEL. DTOT METOM IMO3BOJIS
€T TIOJIYIUTh OBICTPBIM M amalTUBHEIN OTBET Ha PHIHOYHYIO CUTYAIIHIO.

B mpoBeneHHOM HaMM MCCIeTOBAHUN PBIHOYHBIX IIUKIIOB TIPU TTOMOIIN
rpynn ¢unasTpoB (Katz, McCormick, maii 1997) ¢ 3 ssHBaps 1990 . mo 1 Hos16pst
1996 r. pa3paboTaHHas HaMU MoJesTb (Ha MTPUHIINATIC ITOKYITKW Ha MUTHUMYMax
U TIPOJIaXM Ha MaKCMMyMax) Bejia TOprosito Ha peiHKe S&P 500 u npuHecna
$114 950 nmpubbin. Beito nposeaeHo 204 caenku, u3 HUX 50% MPUOBLILHBIX.
O6iag npubbUTh coctaBmia 651%. W jiuHHbBIe, 1 KOPOTKME MO3UIIUN UMETU
MIPUMEPHO PaBHYIO JOXOTHOCTH M TIPOLIEHT BBITOAHBIX CIEIOK. PasmmaHble ma
paMeTpBl MOIETN TTOIBEPIINCH ONITUMHU3AIINHI, HO TTOYTH BCe 3HAYCHMS TTapa
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METPOB BEJIM K MPUOBLIBHBIM pe3yjbTaTaM. VCIoJb30BaHHbBIC Ha pPBIHKE
S&P500 mapameTpbl ObUM 063 M3MEHESHNI TPUMEHEHBI JIJIS TOPTOBJIM Ha PHIH
Ke Ka3HaueCKUX oburauuii u npuHecan 254% npuObUii. YUUTHIBAast OTHOCH
TEJIbHYIO TTPOCTOTY MCTOJIb30BAHHBIX (DUIIBTPOB, 3TU pe3yIbTaThl BeCbMa 00
HaJeXXNBAIOT.

B sTOoM uccnenoBaHUM CTaBUIIACh 1ieIb pa3paboTaTh cUCTeMY (DUIbTPOB C
HYJIEBBIM 3amna3abiBaHueM. OUIbTpbl OBUIM aHAJOTMYHBI pPe30HATOpaM WU
HACTPOEHHBIM LIETISIM, KOTOPbIE MO3BOJISIOT MTPOXOAUTL CUTHAJIAM OIpeneieH
HOI{ 9aCTOTBI, TIPX 3TOM OCTAHABJIMBAsl CUTHAJIBI C APYTUMM YacTOTaMK. YTOOBI
MOHSITh M0 MCTIOJb30BaHMS (uabmpos, TPeICcTaBbTe cebe MOTOK LIEHOBBIX
JMIAHHBIX PhIHKA KaK aHAJIOT KOJIeOaHU HAMPSIKeHWsI, BOSHUKAIOLIUX B Paguo
aHTeHHe. DTOT MOTOK COACPXKUT IIYM, a TAKXKE MOAYJIMPOBAHHBIC CUTHAJIBI OT
pagroctaHuuii. Korma mprueMHUK HACTpanBalOT Ha JUAMa30H, MEHSIIOT 4acTO
Ty pe30HaHCa WM LIEHTPaAJIbHYIO YacTOTy IOJIOCHI MponycKaHus ¢uibtpa. Ha
MHOTHX YaCTOTaX CJBIIIEH TOJBKO IIIyM. DTO 03HAYAET, YTO B OTCYTCTBUE CUT
Hajla B TIPUEMHOM CHCTeMe He BO3HUKAeT pe3oHaHca. Ha apyrux vacrorax
BCTpevaeTCs CIadblii CUTHAJI, a KOTIa HaXOISIT YaCTOTY, COOTBETCTBYIOIIYIO pe
30HAHCHOM, TO TiepeJadya CTAaHOBUTCSI YETKO CJIBIIIIHA; 3TO CBSI3aHO C TEM, YTO
pe30HAHCHAs YacToTa WIM IIeHTpalbHas YacToTa (DUIBTpa COOTBETCTBYET ua
CTOTE CUTHAJIOB, TlepeJaBaeMbIX MOIIHON paguocTaHuueir. UTo Gymer bl
HO B 1100011 3 TOYeK Auana3oHa, 3aBUCUT OT HaJIM4Ms pe3oHaHca. Eciu pe3o
HaHCa MEXJY YJIaBJIMBaeMbIMU aHTEHHOW BOJIHAMW Y BHYTPEHHEW 4acTOTOU
KOJIeOaHUI paguoNpUEeMHUKA HET, CIBIIIEH TOJIbKO CIydaiHbIiA myM. Ecim
MPUEMHHMK HACTPOEH Ha JAHHYIO YaCTOTY M ITOCTYIAET CWJIbHBIA CHUTHAJ, TO
MMPOMCXOAUT COIIACOBAaHHOE BO30YXIEHME DJIEKTPpUUECKHUX Herneil. Takum 06
pa3oM, TIPUEMHHUK SBJISIETCS pe30HAHCHBIM (DMJIBTPOM, KOTOPBI BpallleHueM
PYYKU HACTPONKM HACTpAaMBAETCS Ha pa3IMuHbIe YacTOThl. Korma nmpueMHUK
MOJIyJ9aeT CUTHAJ C 4acTOTOM, Oojiee MM MEeHee COOTBETCTBYIOIIECH 4yacToTe
MPOITYCKaHMsSI, OH M3/IaeT 3BYK (T0C/ie IeMOIYISILIMU CUTHaNa). B peIHOYHBIX
MaHHBIX TpeHAepbl TAKXKe MBITAIOTCS MCKATh CUJIbHBIE CUTHAJBl— CUTHAJIBI
BBIPAXXEHHOTO PHIHOYHOTO LIUKJIA.

PaccmaTtpuBas majiee uaeo pe3oHaHca, JaBaiTe MpPeACTaBUM KaMEpPTOH C
pe3onaHcHo yactoroii 440 'y (T.e. 440 LIUKIOB B CEKYHIY). DTOT KAMEPTOH
CTOUT B OJHOM IOMEIIEHUU C TEHEPATOPOM ayJIMOCUTHAIIOB, MOAKIIOYEHHBIM
K TPOMKOTOBOPHUTENIO. byaeM MmocTerneHHO MOBHIIIATh YaCTOTYy CUTHAJIA TeHe
paTtopa, mpuOIMXKasCh K YaCTOTe pe30HaHca KaMepToHa. Yem Gike yacTora
CHUTHAJIa, TeM OOJIbllle SHEPTHMU KaMEPTOH 3aXBaThIBacT U3 KOJIeOAHUIA, BbI3
BaHHBIX TPOMKOTOBOpHUTEeM. PaHO MM MO3IHO OH HaYHET UCITyCKaTh COO
CTBEHHBIN TOH, PE30HUPYS C BBIXOAOM TreHeparopa. Korma gocturaercst Tod
Hasg JacToTa KojiebaHmii KamepToHa — 440 I', oH 3ByYHMT TOYHO B YHHUCOH C
IPOMKOTOBOPUTENIEM — Koppesiuus abconmorHa. Korga yactora 3Byka Hauu
HaeT OTAAJIATBCS OT Pe30HAHCHOM B Ty WM MHYIO CTOPOHY, KAMEPTOH BCe elle
BUOpPUpPYET, HO YXe He TaK CUHXPOHHO, M BO3HUKaeT (pa3oBbIii casur. [Ipun
yIaJleHUU YacTOThl CUTHAJIa OT Pe30HAHCHOM KaMepTOH OTBEYaeT Bce ciiabee
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u cnabee. Eciau momoOGHBIX KaMEPTOHOB (pPEe30HATOPOB WK (PUIBTPOB) MHOTO
U KaXIbIiA HACTPOEH Ha CBOIO YaCTOTY, TO TAKMM 00pa3oM MOXHO yJIaBIMUBaTh
MHOTI'0 Pe30HAHCHBIX YaCTOT WK (B IPUMEHEHUU K PHIHKY) LIMKIIOB. JlaHHBIN
GunbTp OyIeT OUeHb CUJIBHO PE30HUPOBATh HA YACTOTE «CBOETO» IIMKJIA, a IPY
rue, He HaCTPOEHHbBIE Ha 3Ty YaCTOTYy, OYAyT MOJIYaTh.

[IukiIe1 HA PEIHKE MOXHO TOJIKOBATh TAKUM XK€ 00pa3oM — KakK 3BYKOBBIE
CUTHAaJTBI C U3MEeHsTo1elcs yacToToi. OOHapykeHUe PhIHOYHBIX LIMKJIOB MOXK
HO IOITBITAaThCS OCYIIECTBUTD IIPU ITOMOIIM TAKOTO Habopa (PUIIBTPOB, MOJIOCHI
MPOMYCKaHUsI KOTOPBIX MEPEKPHIBAIOTCS, HO JOCTATOUHO PA3HECEHBI, YTOOBI
00HApYXUTb YaCTOTY IUKINYECKOM aKTUBHOCTH, JOMUHUPYIOIIYIO HA PhIHKE
B 100011 MoMeHT. HekoTopeie U3 atux puiabTpoB OyAyT pe30HUPOBATh MO
JIECTBUEM TeKYIllel LUKINIYEeCKON aKTUBHOCTU. B (puabTpax, HacTpOEeHHBIX
Ha Apyrye 4acTOThl/TIEpUOIbl AKTUBHOCTU PbIHKA, PE30HAHCA HE BO3HUKHET.
Korna Ha Bxon (uibTpa MPUXOAUT CUTHAJ, COOTBETCTBYIOIIMI €ro 4acToTe,
MMPOUCXOIUT pe30HAHC, MOJOOHBIN pe3oHaHCY KamepToHa. [Ipu aToM curHan
Ha BbIXoJie GuIbTpa He uMeeT (ha30BOT0 CABUIA U 3ara3abIBaHUS MO0 OTHOLIE
HUIO K BXOJHOMY curHaity. Kpome Toro, curHana Ha BbIXoJie OyAeT OJM30K K
uaeaNbHOM (hopMe CUHYCOUIBI Y yA0OEH MJIsi IPUHSITUSI TOPTOBBIX PEIICHUI.
Hcnonb3oBaHHast B HAIIUX MPOIIUIBIX UCCIEAOBAHUSIX TPYMITa (UIBTPOB ObLIa
OCHOBaHa Ha TMOJIOCOBBIX (huabTpax barrepyopTa, Kom mjisi KOTOPHIX BechMa
CJIOXEH, HO, TeM He MeHee, TPUBE/IeH 1IeJTMKOM Ha si3bike Easy Language nis
TradeStation.

®dUbTPbl BATTEPYOPTA

®unbtpsl bartepyopra 1ocTaTOUHO MPOCTHI TSl TTOHUMaHus. Puavmp bam
mepyopma 041 HU3KUX 4acmom MNON00EH CKOJb3SILIEMY CPeIHEMY; OH CIJa
JKMBAET BBICOKOYACTOTHBIN CUTHAJT (UJTU IIIyM) U TIPOMYyCKAeT HU3KOYAaCTOTHBIE
KoJjiebaHus (T.e. KojaebaHus C JUTMHHBIM MepuoioM). Eciu y aKcrioHeHIMab
HOTO CKOJIB3SIIIIET0 CPeMHETo OTceuKa cocTaBisieT 6 b Ha okTaBy (T.e. BBIXOI C
YaCTOTOM BBIIIIE OTCEUKM CHUXKAETCS BABOE MPU IBOMHOM CHMXXEHUY TIeproIa
CUTHaJIa), TO y YeThIpexIoocHoro duisTpa barrepyopra (MUCMoOJb30BAHHOTO
B Haileit padote ot Mast 1997 r.) cHmxxeHue cocrapisieT 18 1b Ha okTaBy (BbI
XOJI C YaCTOTOM BBIIIIE OTCEUKU CHUXXKAeTCs B 8 pa3 Ipu yMEHbIIIEHU Y Tiepruoaa
curHasia BaBoe). Takoe pe3Koe CHUKEHNE HEHY>KHOTO BLICOKOYaCTOTHOTO CUT
HaJla UMeeT CBOIO 1IeHYy: TP 3TOM BO3pacTaeT 3alla3dblBaHWEe U BOZHUKAIOT
uckaxatomue ¢ha3oBble CABUTH.

Quavmp bammepyopma 0asa evicokux wacmom MOJOOEH OCIIWLIATOPY, OC
HOBAaHHOMY Ha pa3HOCTU CKOJB3SIINX cpenHux (Hanpumep, X— MA(X), roe
X — Bxomsmmii curHai, a MA(X) — ero ckoinb3asiiee cpeaHee). Oba mpoiecca
obecrneynBaTocIabeHMe HU3KOUYaCTOTHBIX CUTHAJIOB (HallpUMep, TPEHI0B),
MPOIycKasi BHICOKOYACTOTHBIN cUrHaj 6e3 usmeHeHuit. ®uibtp barrepyopra
obecrnieynBaeT 0oJiee CUJIBHOE CTJIaXXUBaHUE, YeM OCLUJUISITOP CKOJIB3SIIIETO
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cpennero (18 1b mpotuB 6 1b Ha okTaBy). M ocumuIsSITOp, M BHICOKOYACTOTHBIM
(UIBTP BBI3BIBAIOT CABUT BIIEpE, a HE 3alla3blBaHUE, HO IPU 3TOM BO3HMKA
0T MCKaXKalolllMe BHICOKOYACTOTHBIC IIIyMbI U (ha30BbI€ CABUTH.

Ecnmu coeayHUTh BBICOKOYACTOTHBIM M HU3KOYACTOTHBIM (DUIBTPHI, ITOIAB
BBIXOJI TIEPBOI'O Ha BXOJ BTOPOIO, MOJIYUYUTCS 1040C080I puabmp, OIOKUPYIO
IIMI YaCTOTHI BhIIIE U HIKE XKenaeMoii. CUTHaJ C 4acTOTOM (MU TIEPUOIOM),
COOTBETCTBYIOIIMM LIEHTPY IOJOCHl MPOITyCKaHus, OyaeT IpoIryiieH 6e3 uc
KaXeHMH (¢ MMHUMAJIbHBIM CIUIaXXUBaHMEM) U Oe3 3amasabiBaHusi. Pa3oBble
CIBUTY BHICOKOYACTOTHOI'O KOMITOHEHTA (CMEIeHUe Bepea) U HU3KOYacTOT
HoOTro (3amas3abIBaHNe) KOMITIEHCHUPYIOT APYT IpyTa, Kak 1 B ciyyae ¢ BUOPUPY
OIIMM KaMepTOHOM W ¢ ocuuiaTopoM MACD, koTophlil Ha caMoM Jiene
SIBJISIETCSI IPUMUTUBHBIM TTOJIOCOBBIM (DUJIBTPOM Ha OCHOBE CKOJIB3SIIIUX CPEN
Hux. CrnaxuBaHue, obecrneunBaemoe ocinigtopoM MACD, Kak u B ciiydae
CO CKOJIB3SIIMMM CPEAHMMM, HEBEJIMKO II0 CPaBHEHHUIO CO CIJIaXMBaHUEM
¢meTpoB batTepyopra. ITockombKy GMIBTp MPOITYCKAET TOJIBKO HEOOJBIIYIO
4acTh CIEKTPa, BEIXOMHO CUTHAJ OY€Hb CIVIaXKEH 1 OJIM30K K cuHycouae. bo
JIee TOTO, MOCKOJIbKY 3aIla3AblBaHUE W CMEIIEHUE BIepea KOMIIEHCUPYIOT IPYyT
Jpyra, CUTHaJI He 3ara3abiBacT. MoXKHO JIM Ha3BaTh TAKOU (DWIIBTP UACATbHBIM
ocmuIsiTopoM? MoXHO, HO C OTHUM YCJIOBHMEM: MCIIOJIH30BaTh TOJBKO (PUIIBETP
C LEHTPAJIbHOM YaCTOTOM, COOTBETCTBYIOLIEW YAaCTOTE PHIHOYHBIX LIUKINYEC
KMX TPOIIECCOB.

Brixon moKHBEIM 00pa3oM HACTPOEHHOTO (DUIBTpa JHOJKEH OBITh CHUH
XPOHHBIM C IMKJINYECKON aKTUBHOCTBIO PBIHKA B TEKYIINIA MOMEHT. Takoi BbI
XOJ OyIeT O4YeHb CWJIBHO CIJIa)KEHHBIM; Ha €r0 OCHOBE MOXHO OyneT MpUHU
MaTh PeIIeHUs] C MUHUMAJIbHBIM PUCKOM IMUJIO00pa3HOI TOPTOBJIM, YTO MOXK
HO MPYMMEHUTD /11 TOJTy4YE€HUsI CUTHAJIOB TOProBoOit cucTeMbl. Kpome Toro, ecim
HCII0JIb30BaTh (PUJILTP, HACTPOEHHBIN HAa HECKOJIBbKO 00Jiee BHICOKYIO YaCTOTY,
yeM (UIBTP ¢ MAKCUMAaJIbHBIM PE30HAHCOM, TO BBIXOH (DMIBTpa OyIeT clierka
orepexaThb CUTHaJ, Oyaydyrd B HEKOTOPOM CTENEHU MPOTHOCTUYECKUM.

IIpobGiema ¢ mosiocoBeiMU GuiabTpamMu barrepyopra cOCTOUT B TOM, 4TO
MPU CMEIIEHUM YacTOThl CUTHAJIa OT LICHTPaJIbHON YacCTOTHI (hMJIbTpa BO3HU
KaloT OrpoMHbIe (ha30BbI€ CABUTU, KOTOPBIE MOTYT ITOJTHOCTHIO pa3pyIIUTh I'e
HepupyeMble TAaKUM (bUJIBTPOM TOPIOBbIE CUTHAJIBI.

BOJIHOBbLIE PUJIbTPbI

®unbTpel batTepyopra Helb3sl Ha3BaTh €AMHCTBEHHBIMU ONTUMAIbHBIMU
dwIbTpaMM IJI aHaJIM3a peIHOYHBIX HUKIOB. Hemoctarku ¢unsTpoB barre
pyopTa BKJIIOUAIOT JOBOJIbHO HU3KYIO CKOPOCTb IPUHATUS PEllIeHUI, He BCe
raa JOCTaTOYHYIO JJIsl peabHOM TOPIOBJIU, a TaKXe MpobJIeMbl ¢ U3MEPEHUEM
MT'HOBEHHOM aMIUIMTYIbI JaHHOTO IMKJIa. Kak ObUTo yKazaHo paHee, GUIBTPHI
barrepyopTra MOTyT BHOCUTB CHJIbHBIE (Da30BbIe UCKaXKEeHMS. AJTbTepHATUBOMN
WM MOTYT OBITh BOJTHOBEIE (DUIBTPHI.
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Teopus rpynn ¢pUJIbTPOB HEAABHO CTajla TOpa3ao CIOXHEE ¢ MOsSIBICHUEM
meopuu manvix 6o4H. Ha mpakTUUeCKOM YPOBHE 3Ta TEOPUS TTO3BOJISIET KOHCT
pyupoBaTh BeCbMa U3SIIIHbIC TU(DPOBbIE (PUIBTPHI C OONBIIIUM YUCIIOM T0JIE3
HBIX CBOMCTB. MICIIOIb30BaHHbBIE B HUKETIPUBEIEHHBIX TECTaX (DUIBTPHI OCHO
BaHbI C PSIIOM JOMYIEHUI Ha BoiHax Mopese. B nipuHiune BojaHbsl Mopese
BeIyT ceOsl MOJOOHO JTOKAJIM30BaHHBIM IIpeobpa3oBaHusM Pypbe. OHUM 3ax
BaThIBAIOT MH(MOPMALIMIO O LIUKJINYECKOU aKTUBHOCTHU B JAHHBIA MOMEHT Bpe
MEHU, MPUYEM BJIUSIHUE JPYTMX TOYEK JAHHBIX Ha PE3YJIbTaT OYEHb OBICTPO
yOBbIBaeT MpU yJaJeHUU 3TUX TOUYEK OT TeKyleil. B ommmuue ot punbrpoB bat
TepyopTa BOJHBI Mopejie MMEIOT MaKCUMaJIbHYI0 BPEMEHHYIO JIOKATU3ALUIO
JIJISI JAHHOTO YPOBHSI U30UPATEIbHOCTU (CTETIEHU CIIaXKMBAHUSI). DTO OYEHb
BaXKHO TSI GUJIBTPOB, HACTPOEHHBIX HA MOUCK MOTEHIIMAIBHO BBITOIHBIX IIUK
JIOB Ha OCHOBE MaKCUMAaJIbHO CBEXMX JaHHbIX. KpoMe TOro, UCToib30BaHHbIE
B TecTax (PUIbTPhl UMEIOT MIPEUMYIIIECTBO OUY€Hb BHICOKOU (ha30BOit yCTONYM
BOCTU, YTO MIPUHILIMITUATIBHO BaXKHO TIpU paboTe C [UKIIaMU Pa3TMYHOM JUTUHbI
JUJIST OTIPENeICHUSI MOMEHTOB PIHOUYHBIX COObITUI. Takue BhICOKOYPOBHEBbIE
GUABTPBI MOTYT OBITh UCMOJIB30BaHbI B COCTaBE TPYIIN, COMIACHO METOIUKE,
Mogo0HON onucaHHOU B Hallel padoTe ot Mast 1997 .

BosnHoBbIE (DUIBTPHI, UCTIOJIB30BAHHBIE B TECTAX, MTOAOOHBI K8AOPAMUYHBIM
3epKAanbHbIM Quasmpam, KOTOpble UMEIOT IBa BbIxoda. Odur evixod 1o (hase B
TOYHOCTU COOTBETCTBYET JIIOOOMY PHIHOYHOMY CUTHATY, UMEIOIIIEMY YacTOTY,
PaBHYIO LIEHTPAJIbLHOU YacTOTe TMOJIOCHI MPOMyCKaHUsl. Bmopoii 6bixod cnsu
HYT 110 (aze poBHO Ha 90°, T.e. €ro MUKU U IMPOBAJIbI COOTBETCTBYIOT HYJIEBBIM
3HAYEHUSIM TEPBOTO BbIXOJAA, U HA00OPOT. B MaremMaTuyecKoM CMbICIIE 3TU
BBIXOJbl OPTOTOHAJIbHBI. VICTIOB3YS UX 11 BBIYMCIIEHUSI MTHOBEHHOM aMILITN
TYJbI LIUKJINYECKOU aKTUBHOCTU (Ha YaCTOTE HACTPOWUKU (DUIbTPaA), 1OCTATOU
HO B3$5ITh CyMMY KBaJpaTOB JBYX BbIXOJOB, a 3aTeM U3BJIeUb U3 Hee KBaapaT
HBII KOpeHb. [Tt ornipefeieHrs CWIbl [IUKJIMYECKOTO Tpoliecca He TpedyeTcs
MCKAaTh MAaKCUMYMbl U MUHUMYMBI B (PUIbTPOBAHHOM CUTHAJIE U U3MEPSITh UX
aMmIutuTyabl. KpoMe Toro, HeT HEOOXOAUMOCTHU MCIIOJb30BaTh IK30TUYECKUE
METO/Ibl, BPOJie pacyeTa KOppeasuuu MexXay (puIbTPOBAaHHBIM CUTHAJIOM U
LIeHaMM B Ipeaesiax MIpUMepHO OJHOIo LUKIIA, KaK MBI Aejaand B 1997 r. Eciu
OIMH U3 (WIBTPOB B COCTaBe IPYMIlbl OOHAPYKUT CWIbHBIM LIMKI, TO Mapa
BBIXOJIOB 3TOr0 (bUJIbTpa MOXKET MOJAaBaTh CUTHAJ TOPTrOBOU CUCTEME B JIIO0OM
KeJlaeMoi ¢pa3e 3TOro LUKIIA.

Ha puc. 10-1 u3zob6paxkeH OTKIMK @huabmpa Ha LHAKINYECKUIA TIPOLIECC C
MOCTOSTHHOW aMITJIUTY0N U BO3pacTaioluM rnepuoaom. LleHTpaibHas yacto
Ta (puabTpa cOOTBETCTBYET Tepuony 12. Bropast iuHus cBepxy M3o0paxkaer
BBIXOJHOM CUTHAI guabmpa c coenadaroueil pazoi. OUeBUIHO, YTO KOTAa me
PUOJ BXOMSIIETO CUTHAIa TIPUOIMIKAETCS K LIEHTPY MOJIOCHI TIPOIYyCKaHUs,
aMIUTUTYAA BBIXOJHOTO CUTHaIa (pUJIbTpa BO3pacTaeT, JOCTUrasi B LIEHTPE IO
JIOChI MAKCUMaJIbHOTO 3HaueHus1. Koria nepuo curajia HauMHaeT MpeBbIlaTh
3HAYEHHUE MOJIOCHI TPOMYCKaHUsI, aMILUIUTY/la Ha BhIXOJE Magaet. Boiuszu 1ieH
TPaJIbHOTO 3HAYEHMSI MOJIOCHI TTPOITYCKAHUST BBIXOJAHOW CUTHAJI MPAKTUYECKU
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TIOJTHOCTBIO COBIAIACT C BXOMSIINM. TpeThs TUHUS (BBIXOIX ¢ pa3oil, cmeuieH
Hoti Ha 90°) TIOKa3bIBaeT TaKylo Xe TOCIeIOBAaTEIbHOCTD U3MECHECHUST aMIUTH
TyAbl, 32 UCKIIOYEeHUEM (ha30BOTO clBuUra. BOJIM3M LIEHTpaaibHOrO 3HAYEHUS
TIOJIOCHI TIPOITYCKAHMST BBIXOTHOW CUTHAJ cMellleH ToaHo Ha 90°. IlociemHsis,
yeTBepTas JIMHUS, U300pakaeT MTHOBEHHYIO MOIIIHOCTh MO JaHHBIM JIBYX Mpe
IBIAYINNX. DTa JWHUS MMOKAa3bIBaeT aMIUIMTYIy MUKINYECKOW aKTMBHOCTH Ha
4acToTe, COOTBETCTBYIOIIEH cepelMHe MOJI0ChI IpornyckaHus. Ha rpadpuke mak
CUMyM HaOrofaeTcst TIpu repuone 13, a He B LIEHTPE ITOJIOCH TTPOITYyCKaHUsI
¢wibTpa (12), MpUIMHON 3TOMY — HEeOOJIbIIIOE NCKasKeHNE, BOSHUKAOIIIEE U3
3a OBICTPOTO M3MEHEHMs TMepuoaa MCXOMHOro curHaia. ITockoiabky OuasTp
HCITOJIB3YEeT JaHHBIE HECKOJBKUX ITUKJIOB, BO3HWKAET MCKAXKEHHBINA OOIIWii
pe3yabTar. Tem He MeHee, OYEeBUIHO, YTO Ha OCHOBE TaKOTO (QDMJIBTPA MOXHO
OpraHM30BaTh BHITOAHYIO TOProBato. Maciuradb ocu Y He nuMeeT 3HaYeHUs U
BbIOpaH MPOCTO JUISI TIPEACTABIICHUSI CUTHAJIOB Ha Pa3HbIX JUHUSIX B Ipejiesiax
oJIHOTrO rpaguka.

Ha puc. 10-2 uzob6paxeHa yactora (UM ke repro) 1 (pa3oBblii OTBET (pUIb
Tpa. B 3TOM cilydae cepeanHa 1ojochl MPoIycKaHus (huibTpa YCTaHOBJIEHA Ha
nepuomne 20. KpruBasi OTHOCUTETbHOM MOIITHOCTHA U300 paXkaeT MOIITHOCTD BBIXO]
HOT'O CUTHaJIa MPU U3MEHSIONIEHCS YaCTOTe BXOJIHOTO CUTHAJA, aMIUIMTyAa KO
Toporo mocrostHHa. PuiIbTp IMPOMycKaeT CUTHAJI MaKCUMaJIbHO IPU YacToTe,
COOTBETCTBYIOIIEH CepearHe MOJIOCH MTPOITYyCKaHWs, a TIPU yIaJleHUW OT Hee B
00€e CTOPOHBI BBIXOIHASI MOIITHOCTh OBICTPO M TUTABHO CHIKaeTcsl. B KpuBoit HeT
BTOPUYHBIX ITUKOB, M MOIITHOCTh BBIXOTHOTO CUTHAJIA TIPU 3HAYMTEIIFHOU pa3
HUIIE YacTOT MafaeT a0 Hyasd. PUibTp HUKaK He pearnupyeT Ha MOsIBICHUE TPEH
JIOB, UTO BeCbMa MOJIe3HO MJIsl TpeiaepoB. Takoit puibTp cnocodbeH padoTath C
MaHHBIMU, HE OYUIIIEHHBIMU OT TPEHIOB 1 HE MTOABEPTHYTHIMU TOTIOJTHUTETLHOM
nepepaboTKe. PazoBbIli OTBET (WIBTPA TAKXKE NEMOHCTPUPYET MOJIE3HBIE Xa
pakTepucTuku. Ha Goibliieit yacTu crieKTpa OTBET HaXOAMTCA B Tipenenax = 90°.
Ha ueHTpanbHOIf YacToTe (pa30BOro CABUTA HET, T.€. BBIXOAHOI CUTHAJ B TOYHO
CTU CUHXPOHU30BAH C BXOMHBIM, YTO MOXKET 00eCTIeYUTh UeaTbHbIe BXOMIbI B
peiHOK. Kak 1 B cryyae ¢ MOIITHOCTBIO, KpUBasi (ha30BOro OTBeTa IJIaBHasI 1 IJIaf
Kasi — JII00OM YYEHBIN WIM UWHXEHEP BBICOKO OIIeHUJ Obl 3(h(EeKTUBHOCTH Ta
koro ¢wibTpa. [Ipu moctpoeHnun nmogooHoro rpaduka 1 GpuasTpoB barrepy
opta B 1997 1. pe3yibTaThl ObUIM ropa3ao MeHee YIOBJIETBOPUTEIbHBIMU, OCO
OEHHO B OTHOIIIEHUU (ha30BOTO OTBETa U 3aliepKKu. [1py He3HAUUTETHFHOM U3
MEHEHUM TIepuoia CUTHAJIa BO3HUKAIU OOJIbIIMe CABUTH TT0 ¢ha3e, yTo B peasb
HOM IIPUMEHEHUU Pa3pyIIWIO OBl TIO0bIE MOMBITKY UCTIOIB30BaTh TAKOUN (hUIBTP
JUUISI OCMBICJIEHHBIX BXOJIOB B PHIHOK.

Ha puc. 10-3 nzob6pakeH UMITYJIbCHBIM OTBET 000MX BHIXOJOB BOJHOBOTO
GbunbTpa — COBIAAAIOIIETO MO (a3e C BXOJAHBIM CUTHAJIOM M OPTOTOHAJIBLHOTO.
DTH KpUBbIe HAITOMWHAIOT ITOYTH MACATbHBIC 9KCITOHCHIINATBHO 3aTyXarolIne
CUHYCOUJIbI WJIM KOCUHYCOU/Ibl. BlipoueM, 3aTyXxaHue HE COBCEM DKCIOHEHIIU
JIbHO, MU OTHOCUTEJIbHbIE AMITJIMTYbl TMKOB MOJBEPTalOTCS HE3aMETHBIM MO,
CcTpoiikaM JUisl u30eXaHus BIWSIHUSI TPEHIOB.
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B nornonHeHue K TaHHBIM, TIPpeACTaBJICHHBIM Ha TpacduKax, ObUIM MpoBeae
HBI APYTHUE TECThI C MCIOJIb30BaHUEM «IUIa3Mofy». [11a3mo0oii Ha3bIBAIOT HAOOP
JAHHBIX, TTOMOOPAaHHBIX TaK, YTOOBI CoAepKaTh IMpearogaraeéMble B peaJbHbIX
JNAHHBIX XapaKTepUCTUKU. Maest COCTOUT B MIPOBEPKE TOr0, HaCKOJbKO ajiro
PUTM WIM MOJE]Ib MOXET OOHAapYXUTh M MPOAHAIM3MPOBATh 3TU XapaKTepHC
TUKU. XOpolilasi TOProBasi CUCTeMa Ha OCHOBE IIMKJIOB I0JIKHA MPOSIBJISITh BB
COKYI0 3(h(peKTUBHOCTh HA CHHTETUYECKOU CepUU TAaHHBIX, COCTOSIILIEH 13 0O0JIb
IIIOTO KOJIMYECTBA IIyMa M U3pelKa BCTPOSHHBIX HMKIOB. DUIBTPHI, OMKMCaH
HblE B CJIEIYIOLINX TeCTaxX, paboTaay B TaKOW CUTyallMM OYE€Hb XOPOIIIO.

MNONYYEHUE UWWKJIIMYMECKUX TOProBblIX CUIHAJIOB BXOOA
C UCNOJIb3OBAHUEM IPYNN dUIbTPOB

OI[HI/IM n3 CHOCOGOB IMOJIY4YE€HHNS CUTHAJIOB BXOJa SABJISACTCSA HMCIIOJIb30BaHUE
cepuu pUIBTPOB, HACTPOSHHBIX Ha pa3IMYHbIC YACTOTHI WA MEPUOABI, KOTO

PbIC HCINKOM IIEPEKPHIBAIOT BECh IMAIIa30H aHAJIU3UPYEMBbBIX 4aCTOT. ECHI/I B
OJHOM U3 3TUX (l)l/lﬂprOB BO3HUKAET CYJIbHbBIN PE30HaHC IIPN OTCYTCTBUM aK

TUBHOCTHU B APYTUX, MOXHO IMPCAITOJOXKHNUTb HAJIMYNE HAa PbIHKE CUJIBHOTO MK

na. Ha ocHoBe moBeleHUSI BBIXOOOB (PUJIBTPOB OIPEIACISIIOTCS OXMIaeMBble
MOMEHTBI BOBHMKHOBECHUA HEHOBLIX MUHNMYMOB (Cl/lFHaﬂ K l'lOKyl'[KC) N MakK

CUMYMOB (curHaj K mpogaxe). ITockojbKy Haubojiee CWIbHO pearupyronmi
(1)I/IHpr HE OOJI2KEH BbI3bIBATH 3alla3bIBaHUSI U (1)a3OBle CABUTIOB, IIPH €TI0
JIOJDKHOM paboTe U peasibHO CYIIECTBYIOIIMX LIMKJIAaX Ha PhIHKE MOXKHO IOy

4yaTb ‘{pe3Bbl‘{aI7[HO CBOCBPEMCHHbBIC CUTHAJIBI. O)lI/lH 13 TpaAULIMOHHBIX CITO

CO6OB M CITOJIb30BaHMs LIUKJIOB Ha PBIHKE — 3TO ITOIIbITKA ITPpOAaBaTh IO MK

JIMYECKUM MaKCUMYyMaM U ITOKYIAaTh IO HMKINYECKUM MUHUMYMaM. l'lonyt{ae

Masi OT TpyNIl (pUJIBTPOB WIM APYTUX UCTOUHUKOB MH(MOPMALIMS MOXET TaKXKe
JOITOJIHATD APYTUE CUCTEMBI WIN aJallITUpOBATh UHAMKATOPHI K TEKYIIEMY CO

CTOSIHUIO phIHKA. IIprMep Toro, Kak MeToa oOHapyXeHMs Ieproa TOMUHU

PYIOLLEro UMKJIa U COOTHOIIEHUsI CUTHAJI/IIYM BKJIIOYAETCSI B IPYTYIO TOPTO

BYIO CUCTeMY, MOXHO Halitu y Pyxckuepo (Ruggiero, 1997).

XAPAKTEPUCTUKU LUUKIIMMECKUX BXOAOB

Hccnenyemble HUXXKe TUKIIMYECKUE BXOMbI (HalleJIEeHHbIE Ha MTPOAaXy MO MaK
CUMYMY U TIOKYIIKY M0 MUHUMYMY) UMEIOT Psiji BaXKHBIX XapaKTEPUCTUK: Bbl
COKUU POLEHT MPUOBLIBLHBIX CIEJI0K, HU3KOE IMTPOCKaIb3bIBAHUE, CITOCOOHOCTD
3axBaTbIBaTh MAKCMMaJIbHO BO3MOXHYIO YaCTh KaXXI0Ir0 IBVUXKEHUS PbIHKA —
OIHMM CJIOBOM, MeuTa Tpeiaepa. DTo cripaBeIMBO TOJbKO MPU YCIOBUU, YTO
Ha pbIHKE JEHCTBUTEIBHO CYILIECTBYIOT ITPEICKa3yeMble LIMKJIbI, KOTOPbIE MOX
HO OOHApYXUTh U, YTO €IIe BaXHEE, SKCTPAOJIMPOBATh UMEIOIIUMUCS METO
namu. CuuTaeTcs, YTo Ha ppIHKax mpuMepHo 70% BpeMeHU TPUCYTCTBYET LUK
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JIn4ecKast aKTUBHOCTb. JlaxKe eciiv YeTKre IMKJIbI, BEAYIIME K BBITOAHBIM CIIEN

KaM, BO3HMKAIOT IOpa3o pexke, UCIOAb30BaHWe OJIM3KUX 3alIUTHBIX OCTAHO

BOK ITO3BOJISIET CBOAUTHh K MUHUMYMY ITOTEPU OT HEYAAUYHbIX CAEIOK. [ JTaBHbIN
HEIOCTAaTOK LUKIWYECKUX BXOAOB COCTOUT B TOM, YTO BBMIY IIIMPOKOTO pac

MIPOCTPaHEeHUSI BECbMa MOIIHBIX JITOPUTMOB aHAJIM3a LIMKJIOB, HAIIPUMEP Me

ToAa MAaKCUMAaJIbHOM SHTPOIUHU, PhIHKWA U3MEHUJIY CBOIO TIPUPOAY U CTATIU «M€e

Hee YSI3BUMBIMM» IIJISI TONOOHBIX MeTonoB. IIpeackazyeMble LIMKIIBI OOHApY

JKMBAIOTCS Y HUBEJIMPYIOTCSI HACTOJIBKO OBICTPO, YTO MX MCCJIEAOBAHUS 3a4ac

TY10 TePSIOT CMBICH. TT0CKOIBKY ONMChIBaeMble [IUKJIMYECKIE BXOIBI IO TIPU

pone cBoeit HarmpaBjeHbl MPOTUB LIMKJIOB, TO MPU OTCYTCTBUM MPOIOKEHUS
LIMKJIOB (T.e. TIpU NPOJOJIKEHUU TPeHAa) Tpelaep MoHeceT MOTepu, €CJIM He
OynyT mprMeHeHbI 3¢ GhEeKTUBHbBIE METOAbI YIIPABJICHUS KaluTajaoM (3aluT

Hble OCTAHOBKM). [TpUromHOCTH K peajibHOM paboTe CIOXHBIX METOAMK aHAIU

3a LIMKJIOB 1 OyJIET pacCMOTpPEHA B HaIlIMX TECTaXx.

METOAOJIOTUA TECTUPOBAHUYA

Bo Bcex TecTax LHUMKIMYECKUX MOJEJEH BXOIa MCIIOJb3YeTCs CTaHAAPTHBIN
noptdeib U3 36 peIHKOB. KomyecTBO KOHTPAKTOB [UTsI TTOKYIIKY WM TTPoAa

KM Ha KaXIIOM PbIHKE MOA0MPaIOCh 111 COOTBETCTBUS 1OJUIAPOBOM BOJIATUIb

HOCTU JIBYX KOHTpakToB S&P 500 Ha koHen 1998 r. Mcronb3oBaH cTaHAapT

HBIM BBIXOM: 3allIMTHAsl OCTAHOBKA 3aKPbIBAET JIO0YIO MO3ULINIO, YOBITKU KO

TOPOM TPEBBIIIAIOT OAHY €AUHUILY BOJATWILHOCTU. Kpome Toro, JMMUTHBIN
MpMKa3 3aKpbIBAaeT MO3ULIMU, MPUOBLIbL KOTOPBIX MPEBbIIIAET YEThIPE SAUHU

Il BOJIATUJIBHOCTH, @ PhIHOYHBIN MPUKa3 10 1LIEHE 3aKPBITUS 3aKPhIBACT MTO31

LMY, HE 3aKPbIThle MPEeIbIAYIIMMU BhixonamMu B TeueHue 10 gHeil. ITpaBuiia
BXOJIOB PACCMOTPEHBI B OOCYKIEHUU MOIEIN U UHAWBUAYaTbHBIX TECTOB. Bce
TECThI MPOBEAEHBI TTpu Momouu craHaaptHoro C-Trader toolkit. Hizke mpu

BE/IEH KOJ MOJICJIM, OCHOBaHHbBI! Ha BOJJTHOBOM (bMJIBTPE CO CTaHIapTHOM cTpa

TETUEN BBIXOIOB:

static void Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *eqgcls) {

// Momenu TPYIINE BOJHOBHX OUIIBTPOB
// File = x14mod0l.c

// parms — Habop [l..MAXPRM] IapaMeTpOB

// dt - #Habop [1..nb] mat B dopmaTe I'TMMIL

// opn — mabop [1..nb] 1LIeH OTKPHTUSA

// hi — Habop [1..nb] MakCUMManbHEX LEH

// lo - Habop [l..nb] MMHVMMANIBHEX II€H

// cls — nabop [1..nb] EH 3aKPHTVSA

// vol — Habop [1..nb] 3HavyeHmi obbeMa

// oi — Habop [l..nb] 3HadYeHMI)I OTKPHTOI'O MHTEpeca

// dlrv - Habop [1..nb] cpemHMx OOIIAPOBON BOJIATUIBHOCTU
// nb — KOJIMYEeCTBO TOYEeK B Habope IaHHBEX

// ts - CCHUIKA Ha KJIAaCC TOPTOBOTO CTVMYJISITOPA
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// eqcls - Habop [l..nb] ypoBHEeN KammMTasa 10 LieHaM 3aKpHTUS

// ObBABIISIEM JIOKaJIBHEIE IIepeMeHHEe

static int rc, cb, ncontracts, maxhold, ordertype, signal;
static int disp, k, modeltype, fcount, goodcycle, domperndx;
static float mmstp, ptlim, stpprice, limprice, tmp;

static float width, oldwidth, lper, sper, per, ratio;

static float exitatr[MAXBAR+1], **inphase, **inquad, **power;
static float peakpower, phase, peaknoise, domperiod;

static float buyphase, sellphase, phaseb, oldphase, oldphaseb;
static WAVFILT filter([20];

// KOIMpyeM IapaMeTpsl B JIOKAJILHEE IIepEeMeHHHE [Jis YIOOHOTO ObpalleHys

width = parms[1l]; // umMpMHa I[IOJIOCH MPOIlyCcKauus owisTpa (0.05 .. 0.20}

disp= parms[2]; // BpEMeHHOe CMelleHMe B TIpanycax

modeltype = parms[8]; // Momenk: l=TopromBaTh Pa3BOPOTH LIMKIIOB

ordertype = parms[9]; // BxXom: 1=Ha OTKPHTMM, 2=I0 JIMMUTHOMY IPUKA3Y,
// 3=mo cTomn-IpuKasy

maxhold = 10; // Tiepmon MaKCYMAaJIbHOT'O YOEPXaHUS IIO3ULIAN

ptlim = 4; // uerneBas NIPMOBUIL B eOuHMIIaX BOJIATUILHOCTN

mmstp = 1; // BammMTHasi OCTaHOBKa B eOMHMIAX BOJIATWMILHOCTI

// Co3paeM MCKYCCTBEHHHI Habop LeH 3akphTusi B

// dopmMe cuHycOumel. DTO <«IJIa3zMola» IS IPOBEleHMs TeCTOB.
// Momenk [MHOJIXKH& XOpOoIIO TOPToBaThk Ha JHJaHHOM Habope LeH.
// #define USESIMEWAVE

#ifdef USESINEWAVE

per = 3.0;

ratio = exp (log (30.0/3.0) / (mb - 1));
sper=0.0;

for (cb = 1; cb <= nb; cb++) (

sper += 2.0 * PI * (1.0 / per);
cls[cb] = sin(sper);
per *= ratio;

}

#endif

// VHAIMaIM3upyeM TIPyIIly PaBHOOTCTOSIMX BOJHOBEX GUIBETPOB
// BaHOBO MHULIMAIM3MPYEeM, eCii I[apaMeTp WMPUHE II0JIOCH M3MEeHVIICS
if (width != oldwidth) {

lper ==30.0; // QWIBTP IJIMHHBIX I[1€PUOLOB
sper = 3.0 ; // (UWIBTP KOPOTKUX IIEPMOLOB
fcount =20; // «€ucio ¢uwiIbTPOB B IpyIIle
ratio = exp (log (lper / sper) / (fcount - 1)) ;

per = sper;

for(k = 1; k <= fcount; k++) (
filter[k-1].build_kernel (per, width) ;
per *= ratio;
}
oldwidth = width;
}
// PaCCYMTHBAEM BEXOLH OQMIBTPOB ¥ OTKOPPEKTUPOBAHHHII CIIEKTD MOIHOCTN
// ecmu MaTpuisl (Tabimapl) IIyCTHE, TO IIPMCBaVBaeM MM 3HaYEHMS
if (inphase == NULL) inphase = matrix(1l,fcount,l,MAXBAR) ;
if (inquad == NULL) inquad matrix (1, fcount,l.MAXBAR) ;
if (power == NULL) power = matrix(1l,fcount,l.MAXBAR) ;
for(k =1; k <= fcount; k++) {
filter([k-1] .apply (cls, inphasel[k] , inquadl[k], nb);
for(cbhb = 1; cb <= nb; cbtt)
power [k] [cb] = (inphase [k] [cb] * inphase [k] [cb] +
inguad [k] [cb] * inquad [k] [cb] )
/ filter[k-1].period() ;



242 YACTb Il  /CCNEAOBAHVE Bxomos B PHIHOK

}

// COxXpaHsieM CIeKTpalbHEM aHain3 BHOOPKM B daiin
// o2Ta mpolenypa NPOBOIUTCS IJIST OTJIaOKN
// #define WRITESAMPLE
#ifdef WRITESAMPLE
FILE *fil = fopen("test.dat", "wt");
for(cbhb = nb-1200; cb < nb; cb++) {
domperndx = 0 ;
peakpower = -1.0;
for(k = 1; k <= fcount; k++) (
if (power [k] [cb] > peakpower) {
peakpower = power[k] [cb] ;
domperndx = k;
}

)
phase = (180.0 / PI) * atan2 (inquad [domperndx] [cb] ,
inphase [domperndx] [cb]);
for(k = 1; k <= fcount; k++) (
if (power (k] [cb] > 0.90 * peakpower)

fprintf (£il, ™ **");

else if (power[k][cb] > 0.75 * peakpower)
fprintf (£il, " ++");

else if (power[k][cb] > 0.5 * peakpower)
fprintf (£fil, " + ");

else

fprintf (fil, " ");

)

fprintf (£il, "%4d %7d %74 %7d %8.1f\n",
(int) filter [domperndx-1].period(),
(int) (inphase[domperndx] [cb]),
(int) (inguad[domperndx] [cb])
(int)phase, cls [cb]);

}

fclose(fil);

exit (0);

#endif

// WCHONB3YeTCs JIt OTJIaNKMU CUTHAJIOB
// #define SIGNALDEBUG
#ifdef SIGNALDEBUG
FILE *fil = fopen("testsig.dat" , "wt");
#endif

// BHIIOJHSIEM BHYUCIIEHNMS IJIS BCEX [IaHHHX
AvgTrueRangeS (exitatr,hi,lo,cls,50,nb) ; // CpemHWI MCTUHHEI OMaras30oH oIS
// BHIXOIA

switch (modeltype) [

case 1:
// Hudyero He gmenaiTe! MecTo mis Oymoymero komia,
break ;

default: nrerror ("Invalid model type");

)

// TpOoXOoOuM Yepes IHM, ¢YTODOH CMOLENMPOBAaTE pPEealbHYn TOPTOBIIO
for(cb = 1; cb <= nb; cb++) {

// He OTKpEBaeM IO3MUMI OO Hadasja Ieproma BEOOPKM
// ... TO Xe caMoe, 4UYTO yCTaHOBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) 1 egcls(cb] = 0.0; continue; )



FMABA 10 Bxoabl HA OCHOBE umkios 243

// BHIIOIHSEM OXMLAOIME IPMKa3H ¥ COXpaHseM B3HadYeHue KanuTala
rc = ts.update (opn [cb] , hi [cb] , lo [cb] , cls [cb] , cb) ;

if(rc != 0) nrerror{"Trade buffer overflow");

eqgcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

//He TopryeM B mnocinemHue 30 pmHeN BHOOPKU
// ocCcTaBisieM MeCTO B MaCCHBax Ui OyOyIyx IaHHBX
if(cb > nb-30) continue;

// CcunMTaeM KOJIMYEeCTBO KOHTPAKTOB IUIS IIO3ULIA

// ... MB XOTVM TOPTOBATEH ©SKBMUBAJIEHTOM [OJUIAPOBOM BONATUIBEHOCTH
// ... 2 HOBBX KOHTPaAkTOB Ha S&P-500 or 12/31/98

ncontracts = RoundToInteger (5673 .0 / dlrv[cb] ) ;

if (ncontracts < 1) ncontracts = 1;

// wm3beraeM yCTaHaBIMBaTE [PUKa3E Ha [OHM C OTPAHMYEHHON TOPTOBIEN
if (hi[cb+1l] == lolcb+l]} continue;

// TEeHepUpOBaTH BXONHHE CUTHAJE, LIEHE CTOII- I JIMMUTHHX IIPVKAa30B
signal = 0;
switch (modeltype) {
case 1:
// vmeM XOpOoumMil IMKJI MJIsi TOPTOBIIM
domperndx = 0;
peakpower = -1.0;
for(k = 1; k <= fcount; k++) {
if (power [k] [cb] > peakpower) {
peakpower = power [k] [cb];
domperndx = k;
}
}
goodcycle = FALSE;
if (domperndx > 3 && domperndx < fcount-1) {
peaknoise = 0.0;
for(k = 1; k <= fcount; k++) {
if (abs(k - domperndx) > 2) {
if (power (k] [cb] > peaknoise)
peaknoise - power[k] [cb] ;
}
}
if (peakpower > 1.5 * peaknoise) goodcycle = TRUE;
}
// TeHepupyeM TOPTOBEE CUTHAJE
if (goodcycle) {
domperiod = filter [domperndx-1] .period() ;
phase = (180.0 / PI) *
atan2 (inquad[domperndx] [cb],
inphase [domperndx] [cb]);
oldphase = (180.0 / PI) *
atan2 (inquad|[domperndx] [cb-1],
inphase [domperndx] [cb-1]);

phaseb - (phase<0.0) ? (360.0+phase) : phase;
oldphaseb = (oldphase<0.0)

? (360.0+oldphase) : oldphase;
sellphase = 0.0 - (disp + 180.0 / domperiod);

buyphase = 180.0 + sellphase;
if (phaseb > buyphase && oldphaseb <- buyphase)

signal = 1; // CUTHan Ha IOKYIIKY
if (phase > sellphase && oldphase <= sellphase)
signal = -1; // CHUTHaN Ha IIpOLaxy

}

break;



244 YACTb Il VCCNENOBAHME Bxopos B PbIHOK

}
limprice = 0.5 * (hi [cb] + lo [cb] ) ;
stpprice = cls[cb] + 0.5 * signal * exitatr([cb];

// TmedaTaeM OTIamoO4YHyl MHOOPMAIIMo
#ifdef SIGNALDEBUG
fprintf (£i1, "%8d %8.1f %8d %8d %8d %8d\n",
cb, cls[cb], signal,
(int) filter [domperndx-1] .period () ,
(int) peakpower, {int)peaknoise) ;
#endif

// BXOmVM B CIEJKY, MWCIONb3ys OIpPEeNeIeHHB TUIl IIpuKasa
if(ts.position() <= 0 && signal == 1) (
switch (ordertype) { // BoOupaeM HyKHBII BUI [IpMKa3a
case 1: ts.buyopen('l', ncontracts); break;
case 2: ts.buylimit ('2', limprice, ncontracts); break;
case 3: ts.buystop('3', stpprice, ncontracts); break;
default: nrerror("Invalid buy order selected");
}
)

else if (ts.position() >= 0 && signal == -1) {
switch (ordertype} { // BubupaeM HyXHBII BUI TIPUKA3a
case 1: ts.sellopen('4', ncontracts); break;
case 2: ts.selllimit('5', limprice, ncontracts); break;
case 3: ts.sellstop('6', stpprice, ncontracts); break;

default: nrerror("Invalid sell order selected");

}

// CUMYJSATOp MWMCIONB3YyeT CTAaHOAPTHYD CTPATEeTrMi0 BHXOIA
tmp = exitatr[cb];
ts.stdexitcls('X', ptlim*tmp, mmstp*tmp, maxhold) ;

} // obpabaTeBaeM Cleoyomyii IeHb

// BakpeBaeM, ecCiy B PEXUME OTJIaIKU
#ifdef SIGNALDEBUG

fclose(£fil);

exit (0);
#endif

BrllienpruBeAeHHBIN KOl OMTUCHIBAET TECTUPYEMYIO MOJieb. [1epBbIil Baxk
HBI 010K KOoAa, MPUHUMITHAIBHBIN 1151 HUKJINYECKON MOACIN, MHULUATU3U
pyeT UHAUBUIAYaTbHbIE (PUIBTPHI, COCTABJISIONINE TPYIITY (PUIBTPOB. DTOT KOJ
paboTaeT TONBKO MpH MEePBOM MPOXOJIe WIU NMPYU U3MEHEHUU TTapaMeTpa, BJIU
SIOLLETO Ha MHUIMAIU3alluIo TPyl (GUIBTPOB, HAIpUMEp napamMeTpa width.
Ecnu BaxkHbIe MapaMeTphl OCTAIOTCSI 03 U3MEHEHUU, He UMEET CMBbICIIA Mepe
3anmyckaTh (QWIBTPHI NTPU KaxJA0M BbI3oBe (GyHKUMK Model.

Crenyiouuii 6J10K TPUMEHSIET K BXOISIIIEMY CUTHATY KaXKIblil U3 (pUiIbT
POB B cocTaBe Ipymibl. B 3ToM 6/10Ke OTBEIEHBI IBA MacCUBa JJIsI XpaHEHMUS
BBIXOJTHOTO CUTHaJja rpyniibl GuibTpoB. [IepBbili MAacCUB XpaHUT BBIXO[I C CO
BHagarlei ¢as3olii inphase, a BTOpoii — OpTOrOHaJIBHBIN BBIXOJ inquad. Bxon
HOU CUTHAJI MPENCTaBIsIeT UCXOMHbIE LIEHBI 3aKPpbITUsL. [10CKONbKY DUIBTPHI
MaTeMaTU4eCKM ONTUMAJIbHbI U pacCCUMTaHbl Ha yoaJeHUEe TPEHI0B, TIpeaBa



MMABA 10 Bxogbl HA OCHOBE wmknoB 245

puTebHasi 06paboTKa JAaHHBIX CTAHOBUTCSI UBJIMILIHEN B OTJIMYME OT MEHee
MPOJABUHYTHIX METONMK aHanu3a. Kaxnas cTpoka B MacCuBe TPEACTaBIsIET
00011 BBIXOJI OTAEIBHOTO (DUIBTpa C JAaHHOM YaCTOTON WU MEPUOIOM, Kax
Jlast KOJIOHKA MPeCTaBIsieT COO00M TOPToBbIii IeHb. LleHTpanbHbIe 4acTOTHI WU
nepuobl (hUIBTPOB PACTIONIOXKEHBl Ha PaBHBIX PACCTOSIHUSX HaA Jorapudmu
YECKOM 1IKaje, T.6. COOTHOILIECHUE MEXIY LIEHTPAIbHON YaCTOTOM JAaHHOTO U
cienyioniero GuwibTpa NocTosiHHO. CeleKTUBHOCTD TOJIOChI MPOMYCKaHUS
(width) — enMHCTBEeHHBI! HaCTpanBaeMbIil MapaMeTp B pacueTe rpyrinbl huib
TPOB, Y 3TO 3HAYEHNE MOXET MOAOUPAThCS ITyTEM ONTUMU3ALINY.

3areM 3aryckaeTcsl OObIYHBIN TUKJT TIepedopa TOYeK JaHHBIX, U TeHEepU
pYIOTCSI COOCTBEHHO TOProBble cUTHabl. CHavaia MpoBepsieTCs HAIMYUe 41
CTOTO, MPUTOIHOTO JIJISI TOPTOBJIM IIUKJIA. [7151 3TOTrO OTpenensieTcsi MOITHOCTh
TpU TIEPUOJIE, UMEIOIIIEM MaKCUMAaJbHBIN PE30HAHC C TEKYIIEH aKTUBHOCTHIO
pbiHKa (peakpower). Takke olleHMBaeTCs TEPUOI, Ha KOTOPOM HaOII0maeTCs
MaKcUMaJbHast MOIIIHOCTh. Eciv mepuoj He momnaaaeTt Ha OHO U3 KpallHUX 3Ha
YeHUI paccMaTpMBaeMOro Juara3oHa (Iramna3oH cocTasisieT ot 3 no 30 gHeit),
TO MOTEHIIMATBHO LIMKJI MOXET ObITh IPUTOIEH JISl TOPTOBJIU. 3aTeM IpoBepst
€TCsI MaKCMMaJIbHasl MOIITHOCTb Ha PACCTOSIHUU HE MeHee 2 TT0JIOC MpoITycKa
HUsl ¢uibTpa OT Tepuona nuka (peaknoise). Ecnu oTHouieHue peakpower/
peaknoise coctapinisieT 1,5 unu Oosiee, TO BBIMIOJTHSIETCS BTOPOE YCJIOBUE MPU
TOAHOCTU IIMKJ1a. Ha ocHOBe mapbl BEIXOOB orpenessieTcs (pa3oBblii yroJ UK
5a. 3aTeM Koj TpoBepsieT (a30BbIii YyTOJI Ha COOTBETCTBHME MAKCUMYMY WU
MUHMMYMY 1LiIeHbl. Kpome Toro, B 3Ty OIIEHKY BBOAMTCSI HEOOJIbIIIOE 3HAYEHUE
cMmenieHus (disp). OHO paboTaeT MoJOOHO CMEICHUIO B MPEAbIAYIINX MOJIE
JISIX, XOTSI 37IeCh OTHOCUTCS K (ha30BOMY YIJy, a He K KOJIMYECTBY TOUYEK AaH
HbIX. MexXy (ha30BbIM YIJIOM U KOJIMUECTBOM TOYEK TAHHBIX CYIIECTBYET MPsI
Masi 3aBUCHMOCTD: TMePHOJI LINKJIa, yMHOXEHHBIN Ha (ha30BbIii yTOJI B rpagycax
W pa3aelIeHHbIN 3aTeM Ha 360, maeT KOJMYeCTBO TOYCK JaHHBIX, COOTBETCTBY
foiiee pazoBomy yriny. Eciu aza mocie cMmelieHus1 TakoBa, YTO Yepe3 HEKO
TOpOE KOJMYECTBO I'PaAyCoOB 0 WM MOC]E TEKYIIEro THS MOXHO OXMWIAThb
MUHMMYMa, OTAaeTCs MpYKa3 Ha MOKYIKy. Eciu (hazaTakoBa, 4TO MOXKHO OXXU
JIaTh MAaKCUMYMa, OTIAeTCsl TpUKa3 Ha MpoAaxy. 3aTeM, Kak OObIYHO, paccuyu
THIBAIOTCS LIEHBI JIs1 TMMUTHOTO U CTOI-TIpYKa30B. [1pu MocTymjieHur cCurHa
JIOB cUCTeMa UCMOJIHSIET TpeOyeMble MPUKa3bl.

Hpyrue 6J10KU BBIIETTPUBEASHHOTO KO/Ia 37I6Ch HE 00CYKAI0TCS, TIOCKOb
Ky CBSI3aHbI C OTJIAIKOW U TeCTUpPOBaHUEM Mporpammbl. X nmpenHazHaueHue
OIMMCAaHO B KOMMEHTAaPUSIX K KOAY.

PE3YJIbTATbl TECTUPOBAHUA

TectupoBanach TOJIBKO OTHA MOJIEb C BXOJAMU MO 1IeHe OTKPbITUs (TecT 1),
O IMMUTHOMY MpUKa3y (Tect 2) u cron-npukasy (tect 3). [IpaBumna 66111 po
CTBIMU: TOKYIIaTh Ha TpeACcKa3aHHbIX MUHUMYMax 1 MpojaBaTh Ha MpeacKa
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3aHHBIX MaKCUMyMax. BbIXombl MPOU3BOAUINCH TIPU MOCTYIUIEHUU CUTHAJIA K
OTKPBITUIO MTPOTUBOTIOJIOXHOU MO3UIMU WU MPU cpabaThbiBaHUU CTaHAAPT

HOTO BbIXOa. DTa MpocTasi TOProBasi CUCTeMa CHayajia UCIbIThIBAJIACh HA UC

KYCCTBEHHBIX LIEHOBBIX TAHHBIX, CO3IaHHBIX MyTeM J00aBJICHUS LIyMa K We

aJibHOU cuHycouje ¢ riepronom ot 4 1o 20 nHeit. Ha 3Tux jaHHBIX ObLIU TTOTY

YEeHbI CUTHAJIBI MOKYIKHU U MPOAAXH, UAEATbHO COBMANAIONINE C MAKCUMyMa

MM U MUHUMyMaMU. Takoe COBIaJieH1E TOKA3bIBAET, YTO MPU HAJTUYUU peaib

HBIX I[UKJIOB CUCTEMa CITOCOOHA OOHApYKUBaTh X C BBHICOKOW TOUHOCTHIO U
WCTIOJIb30BaTh B TOPTOBJIE.

B 1a6n. 10-1 mpuBeneHsI JIydllKre MOKa3aTelu, MOJyYeHHbIE IJI JaHHBIX,
HaxoIAIIUXCS B IIpelesiaX BEIOOPKU, a Takke 3¢ (HEeKTUBHOCTD MOpTdeis Ha
JaHHBIX B Ipeaesiax U BHe IpeaenoB BeiOOpKU. B Tabiuie: Bblb. — Bum B
oopku ganubix (B — B ipenenax, BHE — BHe nipenenos Beibopku); JJOX% —
JIOXOMHOCTh B MpolieHTax ronoBbix; P/ITPUB — cooTHolIeHUE prcKa,/ TIPUOBI
JI1 B TofoBoM ucuuciieHun; BEP — accoumupoBaHHast BEpOSITHOCTb CTaTUCTH
yeckoil moctoBepHocTu; CHEJI — 4uciao caenoK Ha BceX phIHKAxX B COCTaBe
noprdens; TPUB% — npoueHT npuObuibHBIX caeok; SCAEI — cpeaHss npu
ObLIb/yOBITOK co caenku; JJHW — cpenHsiss IIMTENIbHOCTb CHEIKU B AHSIX;
ITPUBJI — o61uasa npuObLIb OT AJMHHBIX MO3ULMNA B ThICSYax JOJUIAPOB;
ITPUBKP — o6111ast npuObLIb OT KOPOTKUX MO3UIIAN B ThICSTYaX JoyapoB. On
TUMU3UPOBATUCH ABa nmapametpa. [lepBblit (PI) onpenensieT IUPUHY MOJOCHI
MPOITYyCKaHUS JJIS1 KaxIoro (pUIbTpa B cocTaBe Tpymmbl. Bropoit (P2) oTobpa
KaeT (pa3oBoe cMellleHue B rpajaycax. Bo Bcex ciaydasix mapamMeTpbl POTOHS
JIUCH B MpeJeiax BBIOOPKY ISl ITMPUHBI TTo10ckl Tiportyckanust ot 0,05 10 0,2 ¢
marom 0,05 u mist ¢pazosoro capura oT —20 no +20° ¢ marom 10°. TTokazaHbl
TOJBKO ONTUMAaJIbHbIE PELICHUSI.

MHTEepecHO OTMETUTH, YTO B OOILEM IUKJIMYECKasi MOAEIb MMesia J0CTa
TOYHO HU3KYI0 3(eKTuBHOCTh. [To moKazaTeno MpUObUIU CO CIEIKU 3Ta MO
JIeJib MPEeBOCXOINIa MHOTHME PACCMOTPEHHbBIE paHee, HO CUJIbHO YCTyIaja Jy4y
LIMM U3 HUX. B mipeesiax BEIOOPKM yOBITOK €O caejku octaBua $ 1329 mpu Bxo
e 110 1ieHe oTKpbiTHs, $1037 rmpu BXoze 110 TUMHUTHOMY ITpuKasy u $1245 npu
BXOJIE IO CTOI-MpUKa3y. Bxo 1o TMuMUTHOMY IprKa3y o0ecreyn MaKCuMab
HBII MPOLEHT MPUOBUTLHBIX CAETOK U MUHUMAJIbHBIU CpeTHUMN YOBITOK. JInmuH
HbIE TIO3ULIMU ObUTH C1ab0 MPUOBUILHBIMU MPU BXOJAE MO LIEHEe OTKPBITUSI, 060
Jiee TIPUOBLITBLHBI TIPU BXOJE MO JUMUTHOMY MPUKa3y U YOBITOYHBI MIPU BXOZE
Mo CTOM-Mnpukasy. BHe 1npeaesioB BbIOOPKU BXONBI MO JTUMUTHOMY MTpUKa3y U
LIeHE OTKPBITHSI paboTanu xyxe, 4eM B Tpeaenax Boioopku. CpeaHuii yObITOK
B caeske coctaBui $3741 mpu Bxome 1o LeHe oTKpeitus U $3551 mpu Bxoae 1mo
JIMMUTHOMY TIpuKasy. JloJst MpUOBIIbHBIX CACIOK TakKXKe CHU3WIAch 10 34%.
D deKTUBHOCTh HMKJINYECKOU MOAEIN BHE TPEAEIOB BRIOOPKU ObLIa OHOM
U3 XYIIIUX CPEeIUd BCEX MOJEJIeil, YTO Heb3sl OTHECTH Ha CUET U30BITOYHOM
ONTUMM3ALIMU: MIPU APYTUX MapameTpax yObITKA ObLIu eile oosbiie. [Tpu uc
MOJIb30BaHUU BXOJIa MO CTOMN-TNpUKa3y 3(D(HEKTUBHOCTh BHE MPEEI0B BHIOOD
KM He yXyauanach, cpegHuii youTok ($944) B cuesnke Obln OJIM30K K YOBITKY B
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Taomuna 10—1. Dggexmusnocmo nopmaeens Ha OaHHbIX 8 Npedenax U 6He
npeoenoe 8vlOOpKU C AYMUUMU NAPAMEMPamu, NOAYHEHHbIMU 8
npedenax 6vlOOPKU

BbI6. P1 | P2 | P3 | 10x% | P/MPMB| BEP | CAEN | NPWE% $CAEN | AHV NPUBAN NPUBKP
Tect 1. ba3zoBas uuknuyeckasa mopgesb, BXoA no ueHe OTKpbITUa

B 02 20 0 -102 -066 0,980 1312 40 -1320 6 255 -2000
BHE 02 20 0 -232 -1,70 1,000 547 34 -3741 6 -693 -1352
Tect 2. Ba3soBas uuknuyeckas mopgesb, BXoa nNo JIMMUTHOMY NPUKa3y

B 02 20 0 95 -046 0926 1103 41 -1037 7 621 -1764
BHE 02 20 0 -22,8 -147 0,999 475 34 3551 7 -652 -1034
Tect 3. basoBas LUUuKnnyeckas mogenb, BXog nNo cTton-npukasy

B o1 20 o0 -83 -053 0,951 957 40 -1245 7 -195 -996
BHE 01 20 0 -150 -0,35 0,762 403 41 944 7 -220  -160

npejaenax Bbioopku. OgHaKo, HECMOTPSI Ha TO YTO MIPUMEHEHUE BXOa IO CTOIT
MpUKa3y NpeJoTBpaTUIO MageHue 3(PHeKTUBHOCTH, OTMEUEHHOE TIPU APYTUX
BUJAX BXO/Ia, OUEBUIHO, YTO HA HOBBIX JaHHBIX CUCTEMA BCE PABHO YOBITOUHA.

Yxynmenuve a(ppeKTUBHOCTH CUCTEMBI 32 MOCJIEIHUE TOAbI ObLJIO MO CpaB
HEHUIO C IPYTMMU MOJENISIMU HEOXXKUIAHHO CUIbHBIM. OTHUM M3 BO3MOXKHBIX
O00BSICHEHUI MOKHO CUMTATh IIUPOKOE PACITPOCTPAHEHWE B TTOCIEAHNE TOIbI
CJIOXXHBIX IMKJIMYECKUX TOPTOBBIX cucTeM. Kpome Toro, MoxkeT cka3aTbCsl BIU
SIHUE TOTO, YTO KPYITHbIE TOPTOBble (DUPMBI IIIMPOKO UCIIOIB3YIOT CJIIOXKHbBIE
METOIbI, BKJIIOYasl OMTMCAaHHbIE BOJTHOBBIE, B UCCIEAOBAHUSX, (POPMUPYIOLINUX
MX TOPTOBYIO MOMUTUKY. TakuMm 006pa3oM, B MOCAeNHEe BPEMSI CTAHOBUTCS BCe
MEHbIIIE BO3MOXHOCTE! MCIOJIb30BaTh B TOPTrOBJIE IUKIUYECKUE CBONCTBA
PBIHKOB.

B 1aba. 10-2 moka3aHo moBeIeHNUE MOJCIH C Pa3IMYHBIMU BXOJAaMU Ha pa3
JIMYHBIX PBIHKAX B TIpeesiax U BHE TIpeesioB BeIOOpkU. B mepBoM cTosbie
MpUBeNeHO 0003HaYeHUE PhIHKA, CPEIHUI 1 MPaBbIiA CTOJIOLBI — KOJIUYECTBO
MPUOBLIBHBIX TECTOB IJISI JAHHOTO pbhiHKA. LlMpbl B IepBOii CTPOKE MOKA3bI
BatoT BUI Bxoda: 01 — mo ueHe oTkpbiTUsI, 02 — MO JUMUTHOMY TIpUKa3y U
03 — mo cron-npukasy. [locienHsst cTpoKa MOKa3bIBaeT, Ha CKOJbKUX PHIH
Kax JaHHas MofeJb ObUIa BRITOAHOM. CTeneHb IPpUOBUIBHOCTU U YOBITOUHOCTU
PBIHKOB TSI KaxKA0M MOAEIM yKa3aHa CJIeIYIOLINM 00pa3oM: OOAUH MUHYC (— )
o3HayaeT yobIToK B $2000 — 4000; nBa MuHyca (——) — yobITOK 6osee $4000;
omuH mmoc ( +) o3Havaer nmpuobUTb oT $1000 o $2000; nBa wmoca (+ +) —
npuobUTb 6ostee $2000; mycras s4eiika o3HadaeT npuobUIb 10 $1000 van yobI
ToK 10 $1999 B caenke. (Ha3BaHUS pIHKOB U UX CUMBOJIBI COOTBETCTBYIOT 000
3HaueHUAM Tao1. I1-1;gacTe 11, BBegeHue.)
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Tabauya 10—2.

Qd)d)elcmueﬂocmb cucmemsl Ha pas3iu4HblX PblHKAX No mecmam
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Tonbko 10-neTHUE Ka3Haueiickue OymMaru U XJOTOK MoKa3ajlyd 3HaYUTeb
HyI0 TIpUOBLIb B Mpesenax BbIOOPKU MPU MCITOJIb30BAaHUM BCEX TPeX BUIOB
MPUKA30B, BHE BIOOPKU 3(h(PEeKTUBHOCTD 3TUX PHIHKOB OblJIa HUUTOXHOM. Ha
puiike S&P 500, roe mo HamMM cOOCTBEHHBIM JaHHBIM IIPUCYTCTBYIOT BhIpa
>KEHHbIE W MPUTOIHBIC JUISI TOPTOBIU LUKJIIbI, B IIpeaeiax BBIOOPKU ObUIA TT0
JIydeHbl 3HaYUTEbHbIC MPUOBLIN MPU BXOIE MO LEHEe OTKPBHITUSI WU 10 JIU
MUTHOMY TNIprKa3y. BHe npenenoB BHIOOPKU 3TOT PhIHOK TaKXkKe ObLT BHICOKO
MPUOBUILHBIM TIPU BXOJE O JUMUTHOMY MPUKa3y U MO CTOI-TPUKa3y U Me
Hee MPUOBUILHBIM MPU BXOME 1O LieHe OTKPpbITUS. MHTEpecHO, YTO Ha pbIHKE
NYFE, rne B npeaeax BBIOOPKY OTMEUYEHA 3HAYMTEIbHAS IIPUOBLIb IIPU BXO
Jiax Mo LieHe OTKPBITUS U 0 TUMUTHOMY NTpHUKa3y, BHE MpeleoB BHIOOPKU BO
BCEX CJIy4yasix OTMeUaanuch TOJbKO YOBITKU. OTMEUEHO HECKOJIbKO APYTUX ITpU
OBLIBbHBIX COUYEeTaHUI KaK B MpejesiaX, TaK U BHE MpeaeoB BBIOOPKU, HO Bbl
paXeHHOU B3aMMOCBSI3M MEXAY HUMU OOHApYXUTh He yaaloch. Bo3aMoxHO,
PBIHKM, 00jafaBIIve HUKJINYECKUMU CBOMCTBAMU B MPOLLIOM (B Tpeaesax
BBIOOPKM), MOTEPSIIIN MX K HACTOSIILIEMY BpeMeHU (BHE TMpelesioB BHIOOPKHU ), 1
HaoOopot. Ilo kpaitHeit Mepe, peiHOK S&P 500 Ben cebsl corylacHO JaHHBIM
Halllero MpouLIoro UCCaeI0BaHusl U MOCTOSIHHO AaBasl IPUOBLIb AaXe ¢ TaKOM
Tpyooii MOJENbIO.

Puc. 10-4 uzobpaxaet rpadpuk U3MeHeHU sl KanuTaja Mpy TOPropje MmopT
(enem U1 BX0o/1a MO 1igHe OTKPbITUSI. KanuTan MeajieHHO MOHUXKAJICS TIPUMED
HO 10 aBrycra 1992 r., mocie 4ero IajaecHUe CTajo MTOCTOSIHHBIM M OBICTPBIM.

SAKJTIOYEHUE

B cratbe, onyonrkoBaHHOM B Mae 1997 r., Mbl yTBepKaajiu, YTO METOJ IPYIII
(MIBTPOB MMeeT MOTEHIIMAI MOITHOM 1 3(p(EeKTUBHOM TOPTOBOI CTPaTETUMN.
ITopoii oH paboTa HEBEPOSITHO YCIEIIHO U ObLI IMTOYTH HEYYBCTBUTENIEH K 3HA
YUTETbHBIM M3MEHEHUSIM CBOMX TapaMeTpoB, MOpoi padoTa IMJI0X0 — BO3
MOXHO, U3-3a HEyMEJIOro mporpaMMupoBaHusi. Torna uccaenoBaics: pblHOK
S&P 500, npuHOCUBILNIA TPUOBLIN U B HBIHEIIHEM UCCIeI0BAaHUMU.
Pe3ynbTaThl 3TOr0 McCieAOBaHUS YAPYYAIOT, TeM 0OJiee UTO TEOPEeTUYEC
Kasi oOCHOBa (bUJIBTPOB cTajla ussiiiHee. Bo3aMOXHO, MpU UCITOAb30BaHUM JIJIsT
aHaJlM3a UMKJIOB JAPYTMX METOIOB, HAIPUMep METoJa MaKCMMaJbHOU 3HTPO
MUU, pe3yabTaT ObL1 ObI JIyyllle, a BO3MOXHO, U HeT. [ToapoOHbIe xe pazoua
POBaHMS ITOCTUTAIA U IPYTUX TPEHACPOB, IBITABIINXCS UCIIOIb30BaTh Pa3JIAy
HBIC WACH U IWKJIMIECKOM TOPTOBIH C MPOCTHIM TMTPUHIIUTIOM TIPOIAXH IO
MaKCUMYyMY ¥ TIOKYTIKY IT0 MUHIMYMY. BO3MOXHO, IIUKITBI CTUIITKOM YK O4e
BHIHBI M 00HAPYKMMBI TPAKTHYECKH JIIOOBIM CIIOCOOOM, UTO IIPUBOIUT K IKC
TJTyaTallMy LMKJIa BCeMU y4acCTHUKAMU pblHKa. B mocienHee Bpemsi, ¢ pacrpo
CTpaHEHUEM MPOTpamMM ISl aHAIM3a HUKIIOB, 9TO KaxXeTcsl HauboJiee BeposiT
HBIM. MBI cCUATaeM, 9TO He CTOUT OTKA3BbIBAThCS OT KOHILICTTIINH IIMKITMIECKOMN
TOPTOBJIM, HO UCIIOJIb30BaTh OOHAPYKEHHBIEC LIMKJIbI 00JIee CIOXKHBIMU CITOCO
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0aM1 MOXHO B COYETAHUU C APYTUMU KPUTEPUSIMU BXOJO0B, HATIPUMEDP MOXHO
OTKPBIBATh MO3UIIMIO TOJILKO MPU COBIMAJEHUN LIMKINYECKOTO MaKCUMyMa C
CE30HHOM TOYKOH pa3BOpOTA.

[To HaleMy OIBITY, B CIydae YCHEITHONM pealn3aliii IUKJINYeCcKas TOpro
Bag CUCTEMa JaeT BeCbMa TOYHBIE CUTHaJIBI BXoJa. TeM He MeHee YOBITOUHbIE
CAEJIKY LIMKJIMYECKOM CUCTEMBI MOTYT ITPUBECTH K KATACTPOPUUIECKUM PE3YTh
tataM. Takoii BEIBOJ MOXHO caefaTh 1o rpacduky S&P 500: 3auactyio 4 — 5 pa3
MOAPSA CAEJIKY 3aKJTI0YAIOTCSI B TOYHOM COBHAIEHUU ¢ MAKCUMYMaMMi U MUHU
MyMaMH PBIHKA, a ITOPOil MO3ULIMST OTKPBIBAETCSI UMEHHO TaM, L€ He CIeIyeT.
C uCronb30BaHUEM ITPAaBWIBHOM CTpaTerMy BBIXOJOB TaKas CUCTEMa MOXET
OBITh YPE3BLIYAHO BBITOJHOM — YOBITKM JOJIKHBI IIpeceKaThCsl B KOpHE, HO
MPY MPaBUIBHOM MPOTHO3€ MO3ULIMKM HYKHO YIEep:KUBATh MOA0JbIIE. Brico
Kasg TOYHOCTh IPOTHO30B B TeX CJIydasX, KOIrIa OHU BEPHBI, U OYeHb OJIU3KO
PpAacIToIoKeHHAs 3alllATHAs] OCTAHOBKA MOIJIM OBl COIEMCTBOBATD TOCTIKEHUIO
nean. Korga crucreMa ynaBivBaeT TOYHBIA MOMEHT MaKCUMyMa WM MUHUMY
Ma, PEIHOK HeMeIJIEHHO HauMHAeT ABIXKEHME B 0J1arONpUATHOM HallpaBlIeHUH,
MOYTH 0e3 OOpaTHBIX IBMKEHWIA, M 3alllMTHas OCTAHOBKA He cpabaThIBaerT.
Korma Moaeitb ommnbdaeTcs, 0OCTaHOBKA CpabaThIBAET MOYTU MTHOBEHHO, CBOJS
YOBITOK K MUHUMYMY. T1OCKOJBKY y CTaHAAPTHBIX BBHIXOAOB 3alllUTHAs OCTa
HOBKa pacItoyiarajach JOCTaTOYHO JAJIEKO, MTPEMYIIEeCTBA INKIMISCKOM CHC
TEeMBI MOIJIA OCTAaThCS HEPEaTU30BaHHBIMU.

4YTO Mbl Y3HAJIN?

° TCOpCTI/I‘-IeCKI/I COJIMAHBIC, U3AIIHBIC N ITPUBJICKATCIbHBIC MOICIN
He 00s13aTeIbHO Xopomo pa6OTaIOT Ha p€aJIbHOM PBbIHKE.

*  MHckmoueHue: ppiHOK S&P 500 ObUT TpUOBLIEH U B IIPeAbIAYIIEM, 1
B HACTOSIILEM UCCIeTOBAaHUU.

Ecim Mmonesnb paboTaeT, To paboTaeT o4eHb BhITogHO. Kak ObuTo cKa
3aHO paHee Mpu uccieaoBaHuy noseaeHuss S&P 500 u Apyrux peiH
KOB, MOXHO JIETKO U OBICTPO OOHAPYXUTh ITOCIEA0BATEIbHOCTU
CUTHAJIOB, TOYHO TMPeICKa3bIBAIOIIMX MAKCUMYMbl U MUHUMYMBI.

° CJ'[CZ[OBaTCJ'[BHO, Heo0XOoaUMBI CIIEOUaJIU3NPOBAHHBIC BbIXOHI,
paCCUYMTaHHbBIC Ha CUCTEMY, KOTOpada Ipu Cpa6aTBIBaHI/II/I BE€CbMa
TOYHa, HO B CJIy4yac OILIMOKM IIPUBOIUT K OOJIBIIUM Y6BITK3.M.

Buaumo, peIHOK CO BpeMEHEM CTal «MeHee YSI3BUM» B OTHOIIIE
HUM UIMKJINYECKUX MOJIENIEl, KaK 3TO ObLIO C MOIEISIMU, OCHOBAH
HBIMU Ha Tpo0osix. OueBuAHBIC, SBHbIE LIUKJIbI UCUE3al0T PaHblIIe,
YyeM OOJIBIIMHCTBO TPEWAepOB YCIIeBaeT MOJTYYUTh B HUX TPUOBLIb.
CrnenoBatesbHO, BCE, UTO CJAMIIKOM IJIaJKO W MPUBJIEKATEIbHO B
TEOPUHU, BPSI JIM TIPUBEIET K YCIIEXy B PeaIbHOM TOProBJIe.
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HenpoHHbIEe ceTun

TexHonornuss HEHPOHHBIX CETEi, OMHOTO U3 BUIOB MCKYCCTBEHHOTO MHTEJIIEK
Ta (Al), BO3HMKIJIA HA OCHOBE MOApaKaHMsI IIpolleccaM 00padboTKM MHGpOpMa
LIV Y IPUHATHS PELIEHNUI, TPOUCXOAAILNX B XKUBbIX OpraHu3mMax. Lleaso Obu1o
MOJIEIMPOBaHME MTOBEISHNS HEPBHOM TKAaHU XUBBIX CUCTEM IIPY ITOMOIIN KOM
MBIOTEPHBIX CTPYKTYP, OPraHM30BaHHBIX U3 TPOTPAMMHO CUMYJIUPYEMBIX Hell
POHOB U HEWpPOHHBIX CBsA3eil (cuHaricoB). McciemoBaHuss HEMPOHHBIX CeTei
Ha TeopeTHYeCcKOM ypoBHe Hadaymch B 1940-x romax. Korma KommbloTepHas
TEXHOJIOTHS CTaJla TOCTAaTOYHO MOIIHOM TSl pean3aiui MOT00HbBIX UCCIIEeI0
BaHMIi, paboTa Havyamach Bcepbe3. Bo Bropoit monoBuHe 1980-x romoB cucte
MBI Ha OCHOBE HEMPOHHBIX CETEH CTaM MIPEACTABISTh MHTEPEC I OMpPXKeBOM
obmectBeHHOCTH. K 1989 r. psim pa3pabOTUMKOB y:Ke TIpeiIarain ITaKeThl IS
CO3IaHUSI MHCTPYMEHTOB Ha HeMpoHHEBIX ceTax. Scientific Consultant Services
pa3paboTaj KoMMepuecKyio cucteMy NexTurn mist TIpOrHO3MPOBAHUST MHIECK
ca S&P 500. UaTepec goctur nmrka B Hadane 1990-x rogoB, MOSBUINCH HOBBIC
MPOrpaMMBbI, HO IO IPUYMHAM, O KOTOPBIX OYIET CKa3aHO HUXKE, K HACTOSIIE
My BpeMEHU TIepBOHAaYaIbHOE yBIeUeHNEe (PMHAHCOBOM OOIIECTBEHHOCTH HEl
POHHBIMU CETSIMU TIPOIILIO.

ITockoiibKy MBI HE COOMpaeMCs TIPENCTABIISITh B 3TOM KHUTE ITOJHBINA KypC
110 HEMPOHHBIM CETSIM, 3Ta IJ1aBa OydeT colepxkaTh KpaTKUii 0030p, comepxka
M OCHOBHOE JIJIsI TOHUMAaHUS IIPUHITAIIOB paboThl. Te, KTo 3auHTepecyeTCs
MIpeaMeTOM, MOTYT OOpaTWUTh BHUMAaHWE Ha MaTepuaiabl B KHuUrax «Virtual
Trading» (Ledermanand Klein, 1995) u «Computerized Trading» (Jurik, 1999),
IJe Takke MMeeTcsT ToapoOHas nHbopMals o pa3paboTKe CUCTEM Ha OCHO
Be HEMPOHHBIX CeTeil, a Takxke Ha psn crateit B Technical Analysis of Stocks
and Commodities (Katz, anpens 1996, Katz and McCormick, Hosg6ps 1996 u
1997). Taxxke ciemyeT oOpaTUThb BHUMaHUe Ha KHUTY «Neural Networks in
Finance and Investing» (Trippi and Turban, 1993).

YTO TAKOE HEJIPOHHHE CETU?

Heiiponnvie cemu MpeacTaBISIOT CO00M, B CYIIHOCTH, HEKME OJIOKM CO CITO
COOHOCTBIO K CaMOOOYYEHWIO M PacIio3HABaHMWIO 00pa3oB, KiIacCH(UKAIINU U
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MPOTHO3MPOBaHNIO. OHM 0CO00 TIPUBIEKATEIbHbI IJISI TPEWIEPOB, MOCKOJIBKY
CETU MOTYT CITPABJISITHCS M C OLIEHKAMU BEPOSITHOCTU B HEOTHO3HAYHBIX CUTY
arusx, U ¢ MOIEISIMU HEYETKOM JIOTUKU, T.€. C MOIEJISIMHU, JIETKO OTTPENETNMbI
MU Ha BUJI, HO C TPYAOM TOJIAIONIMMUCS aITOPUTMU3AIMH B BUJIE TOYHBIX Tpa
Bu. [loTeHIIMaNbHO, HEMPOHHBIE CETH MOTYT OOHAPYKUBATh JIFOOBIC TTPUCYT
CTBYIOIIIME B MCXOMHBIX JAHHBIX MOBTOpSIONINECs Moneau. CeTu Takke MOTYT
WHTErpUpPOBaTh OOJIbIIINE 0ObeMBbl MH(MOPMAlINU, HE 3aXJIeOBIBASICH B NETANISX,
1 MOTYT aalTUPOBATHCSI K U3SMEHEHUSIM PBIHKOB U UX YCIOBUIA.

CymiecTByeT OOJBIIOE pa3HOOOpa3ne HeHPOHHBIX CETEH, OTIMIAIOIINXCS
CBOCH «apXUTEKTYypOii», T.€. CIIOCOOOM CBSI3M BUPTYaJIbHBIX HEIPOHOB, JIeTa
JISIMUA MX TIOBeneHMsT (00paboTKOI cUTHaIa Win «(hYHKIUSIMU Tepeaadn») 1
npoieccoMm ooydeHus. CylecTBYIOT pa3IndHble BUILI apXUTEKTYP CETel mpex
CTaBJISTIONIVX MHTEPEC [IJIs TPEiepoB, HaripuMep ceT KooHeHa 1 ceTu ¢ KBaH
ToBaHMEM oOyuatoiero Bektopa (LVQ), paznuyHbie ceTH ¢ amanTUBHBIM pe
30HAHCOM U TepUOAMYECKHe CeTU. B 3Toil miaBe OymeT paccMOTpeHa Haubo
Jiee TIOTyJIsIpHAsI U MOoJIe3Hasl BO MHOTMX OTHOIIIEHUSIX apXUTEKTypa, a UMEHHO
HEWUPOHHAs CETb C MPSAMOM CBA3bIO.

Kak ObUTO CKa3aHO BBIIIIE, CETH pa3IMyaloTcs 1o MeTomy oOydeHus. Pa3
pabOTYMKU CUCTEMBI UTPAIOT POJIb YIMTENsA, cHaOXasl ceTh MpUMepaMu IS
o0yuyeHusi. HekoTtopble ceT 00y4aroTCsl «I10J KOHTPOJIEM», HEKOTOphIe «0e3
KOHTpoJIsi». Obyuenue nod Kkonmpoaem UMEET MECTO, KOTJa CeTh 00ydJaroT aa
BaTh TPaBUJIbHBIE OTBETHI, TTOKA3bIBasl €if MPUMEPHI MPABWILHBIX PEIICHUIA;
JUIST KaXI0TO Habopa BXOMOB LIEJbIO CETH SIBJISIETCS] O0eCIieueHre TTPaBUILHO
ro Bbeixona. Obyuenue 6e3 KOHMPOAsi COCTOUT B TOM, YTO CETh OPTaHU3YET BBE
JIEHHbIE JaHHbIE TaK, KaK CYMTAET HY>KHbIM, HA OCHOBE HaliZIEHHbIX B HUX BHYT
PEeHHUX 3aKOHOMEepHocTel. BHe 3aBucuMocTu ot (hopMbl 0OyUeHUSI OCHOBHAS
Mpo0JieMa COCTOUT B MOMCKE COOTBETCTBYIOIIMX JAHHBIX U TIPUIAHUYN UM (hop
MbI YY€OHBIX TPUMEPOB, (HAKTOB, KOTOPHIE BBIAEISIOT BaXXHBIC MOACIU IS
9 HEKTUBHOTO U HAIPaBJIEHHOTO OOyYeHUs CEeTU, BO U30exkaHue (GopMUpo
BaHUs 3a0myxxaeHuii. [IpeaBapuTenbHas MOATOTOBKA JaHHBIX — CaMo 10 cede
HWCKYCCTBO.

CoOCTBEHHO TIpOIIecC 0OYIeHMST OOBIYHO BKJIIOUAET HEKOTOPHBIN MEXaHU3M
OOHOBJIEHUsI YAEJIBHBIX BECOB WM BaXXHOCTH Pa3HBIX CBS3€W MEXIy HEelpo
HaMM B OTBET Ha ToaBaeMble yueOHble mpuMepsl. [Ipu ncronb3oBaHuM B ap
XUTEKTYPE MPSIMBIX CBSI3€1 YaCTO MCTIOIB3YIOT 00paTHOE pacipoCTpaHeHUEe —
Haunbonee ObicTpyio (hopmy onTumusanuu. Takke 3(h(GEeKTUBHBI TeHETUYEC
K1€e alTOPUTMbI, KOTOPbIE TPEOYIOT OOJIBIIIOTO KOJIMYECTBA PACUETOB U BpeMe
HU, HO OOBIYHO JAIOT JTYYIINe OKOHYATEeIbHbIE PE3YIbTaThl.

HeilpoHHbIe ceTn ¢ NPSIMON CBA3bIO

Cemb ¢ npsamoil cés13bi0 COCTOUT U3 CIIoeB HelipoHOB. [lepBhiil cllol, éxodHoll,
noJiyyaeT MHGOPMALIMIO WIA BBOALI U3BHE. DTOT CJIOM COCTOUT U3 HE3aBUCH
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MBbIX TIEPEMEHHBIX, HATTPUMEDP 3HAYEHUU LIEH WIM UHAUKATOPOB, HAa KOTOPBIX
OCHOBBIBAETCSI CUCTEMa B TMOCJIEIYIONINX 3aKIIOUeHUSIX WIM TTPOrHO3aX. DTOT
CJIOIf UMEeeT MHOKECTBO CBSI3€H CO CIEAYIOIINM, HAa3bIBAEMbIM CKPbIMbIM CIIO
€M, TIOCKOJIbKY OH HE UMEET CBSI3ei C BHEIIHUM MUPOM. BBIXOIbI 3TOTO CJIOSI
MOJAIOTCS HA CAEAYIOUINIA CIOW, KOTOPBI MOXKET ObITh TAKXKE CKPBITHIM (€CIU
9TO TaK, TO MPOLIECC TTOBTOPSIETCSI) WU 8biX00HbIM cioeM. Kaxabiii u3 Helipo
HOB BBIXOIHOT'O CJIOSI BBIJIA€T CUTHAJI, OCHOBaHHBIN Ha MPOTHO3aX, Kjlaccudu
KalMsIX WIM PelIeHUsX, CIeaHHbIX ceThlo. CeTu OOBIYHO OIPENessIIOTCS 10
KOJIMYECTBY HEPOHOB B KaxXXIoM cjoe; Harpumep cetb 10-3-1 coctout u3 10
HEWPOHOB BO BXOAHOM, 3 B CKPHITOM U | B BbIXOAHOM cjioe. CeTu ObIBAIOT pa3
JIMYHOTO pa3Mepa — OT HECKOJIbKUX HEMPOHOB /IO THICSY U OT BCETO TPEX CJI0
€B JI0 JIECSATKOB; CJIOKHOCTh 3aBUCUT OT pazMaxa peliaemMolt 3agauyu. [Ipaktu
YecKHU Bcerjga ObIBaeT JOCTATOYHO TPEX-YEThIPEX CIIOEB.

HelipoHHble ceTH ¢ MpsIMOU CBSI3bIO (aHAJIOTH UCTIOJIb30BAHHOM B 3TOM I1a
B€) BKJIIOYAIOT 0cO0Yy10 (hopMy HETMHEMHO MHOXEeCTBEHHOM perpeccuu. CeTb
OepeT psill BXOAHBIX IEPEMEHHBIX U MCTOJIb3YET WX JIJIsI IPOTHO3UPOBAHUST LIETU
3a/laHusl, KaK U MIpU perpeccuu. B cTaHmapTHON MHOXECTBEHHOW JTUHEHHOMN
perpeccuu, HalpuMep, €CIU CTaBUTCS 3ajaya Mpeackas3aTb YypOBEHb XOJIeCTe
pona (3aBUCHMAasl MepeMeHHas) Ha OCHOBE MOTPEOJICHUS KUPOB U (PU3UUEC
KOW Harpy3ku (He3aBUCHUMBbIE BXOAHbIE IMEPEMEHHbBIC), TO JaHHbIE OYIYT MO
JIETMPOBAThCS CIEAYIOIIMM 00pa3oM: MPOTHO3UPYEMbI YPOBEHDb XOJIECTEPO
Ja = a + b x norpebieHue XUpoB + ¢ X HaArpysky, Iie 3HaueHus a, b u ¢
OyIyT OIpenensiThCsl CTaTUCTUYECKOW Tpolienypoil. bymer mpou3BoAUTHCS
MOKWCK MHOXECTBA PelIeHNI 3a7auu, KOTOPOEe MOXKET ObITh JUHUEN, TUIOCKO
CThIO WJIM TUIEPIJIOCKOCThIO (B 3aBUCUMOCTHU OT KOJIMYECTBA MEPEMEHHBIX)
COIJTACHO MpaBWJTy HAMMEHBIIIMX KBaApaToB. B BbIlIeNpuBeIeHHOU 3a1a4e Bce
pelleHUsT HaXOsATCsI Ha TIJIOCKOCTU: OCh X MPEACTaB/sIeT MOTPEOIeHUE KUPOB,
0oCb y—(U3NYECKYI0 HAarpy3Ky, BbICOTA IJIOCKOCTU B KaXXIOH TOUKe (X, y) TIpen
cTaB/IsIeT co0OI MPOTHO3UPYEMBI YPOBEHb XOJIeCTepoJia.

ITpu ucniob30BaHUU TEXHOJIOTUY HEMPOHHBIX CETEU IByMEpHasi INIOCKOCTh
WA N-MEPHAas TUIEePIIOCKOCTh MHOXECTBEHHOU JIMHEMHOW perpeccuu 3ame
HSIETCH [JIAKOU N-MEPHOM U3OTHYTON OBEPXHOCTHIO C MMKAMU U ITPOBaJlaMHU,
xpebramu u oBparamu. Hampumep, HaM TpeOyeTcsl HAWTU ONTUMaIbHOE pe
1IeHue s Habopa MepeMEeHHbIX, U 3aJada OyJeT CBOAUTHLCS K MOCTPOEHUIO
MHOTOMEpHOI KapThl. B HeiipoHHOI ceTu peleHre T0CTUTaeTcst Py MOMOIIU
«HEWPOHOB» — B3aUMOCBSI3aHHBIX HEJIMHEUHBIX 3JIEMEHTOB, CBSI3U KOTOPBIX
cOaaHCUPOBAHBI TaK, YTOOBI MOJATOHSThH TOBEPXHOCTh MOJAAHHbBIE. AJITOPUTM
00y4YeHUsI TPOU3BOIUT PETYJIUPOBKY BECOB CBSI3€M IS MOJTyYeHUSI MaKCUMalb
HO BIMCHIBAIONIEICS B UCXOAHbBIE TaHHbIE KOH(pUTypauuu mosepxHoctu. Kak
U B CIy4ae cO CTaHAapTHOW MHOXECTBEHHOU perpeccueit, rie KoapduiueH
Thl PErpPecCUu HEOOXOIUMBI JUISI OIpee/IeHUs] HAaKJIOHA TUIIEPIIOBEPXHOCTH,
JUISI HEUpOHHOW MOJIeSI TPEOYIOTCS MapaMeTphl (B BUIE BECOB CBSI3€iA), YTOOBI
00ecIeynTh HaWIyylllee COBIaieHe TOCTPOEHHOM MOBEPXHOCTHU, BCEX €€ BO3
BBILIIEHUIA U BITAJUH, C BXOAHBIMU JAHHBIMU.
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HEAPOHHbIE CETU B TOPIOBJIE

Heiliponnblie ceTu ObUM Haubojee monyasspHbl B KoHIEe 80 — Havasie 90-x ro
JIOB, TIOCJIE YeTO MEIOBBI Mecs1l 3aBepiumics. Yto xke nmpousonnio? B obiem,
HACTYIUJIO pa3oyapoBaHUE CPear TPEIepoB, HAAEsSBIIUXCS, YTO HOBBIE TEX
HOJIOTUM YyJIeCHBbIM 00pa3oM oOecrieyaT UM TMPEBOCXOACTBO C MUHUMAIbHBI
MM 3aTpaTaMu ycuwinil. Pa3paboTyuku MCmosib30Baiu Uisl O0y4eHUsT HeA0CTa
TOYHO TMOJTOTOBJIEHHBIE UCXOAHbIE JaHHbIE, HAAEsICh HA OTKPBITUSI, KOTOPbIE
IIOJDXHA ObUIA ceaaTh caMa CeTh. DTO ObLI HAMBHBIM ITOAXOMA. YCIIeX Ha PhIHKE
HUKOTJA HE ObIBAET TAKUM MPOCTHIM U JOCTYITHBIM ISl BCEX. DTOT MOIXO/ ObLIT
HE TOJIbKO Hea(h(PeKTUBEH B OTHOIIEHUU Pa3pabOTKU CeTeil, HO U TPUBET K
TOMY, YTO CE€TH LIMPOKO PaclpoCTpaHWINCh. B pe3ynbTrare 106ast MomnbITKa
CHUCTEM YJIOBUTh BBITOJHBIE NBUKEHUSI PbIHKA CBOAWJIACH K HYJIIO BBUIY U3ME
HUBILIEICS TPUPOILI phIHKA, KOTOPBIN OBICTPO afalTUPOBAJICS K HOBBIM METO
JaM Toprosiaud. Bo BceM 0OBUHWIM caMy TEXHOJIOTMIO U OTOPOCUIIU €e, He 3a
JYMaBIIIMCh O HEMPaBUJIBHOM IMOAXOAE K ee MpUMeHeH 0. [I71s1 ToayyeHust yc
MEIIHBIX Pe3yJbTaTOB ObUI HEOOXOAUM 00jiee OCMBICIIEHHBIA M M30IIPEHHBIN
MOAXO.

BonbIIMHCTBO MOMBITOK pa3padoTaTh MPOTHOCTUYECKHUE MOIEIU Ha OCHO
Be HEWPOHHBIX CEeTell, MPOCThIe WIN YCIOXHEHHbIE, ObLTM CKOHIEHTPHUPOBA
HbI Ha OTHEIbHBIX phIHKaX. [IpobsiiemMa ¢ OTIeIbHBIMU PHIHKAMU COCTOUT B TOM,
YTO KOJMYECTBO TOUYEK JAHHBIX JJISI OOYYeHUsI CETU BeCbMa OIPAaHUYEHO U Be
JIET K TIepeONTUMU3AIUU, YTO, OCOOEHHO B COYETAHUU C HE CIMIIIKOM XOPOIIIO
MOJTOTOBJIEHHBIMU TaHHBIMU, BENET K MpoBaly Mpu Toprosie. B aToii riase
HeWpOHHBbIE ceTh OyayT oOydaThCsl HA OCHOBE 1IeJ0ro MopTdesss UeHHbIX Oy
Mar, BaJIIOT U (bIOYEPCOB, UTO MO3BOJUT UCMOJIb30BATh IS U30€XKaHUS MO
TOHKMU JIECSITKU ThICSIY TOYEK JAaHHBIX — MPUINYHOE KOJIMYECTBO JJIsI MaJIEHb
KO WM cpefHell HelpoHHOI ceTh. Bo3aMoXHO, TaKM 00pa3oM yfacTcs 3ac
TaBUTb pabOTaTh JOCTATOYHO TMPSIMOJMHEHHBIM aJITOPUTM MTPOTHO3UPOBAHUS
pbiHKa. PaKTUUECKU, TaKas CETb CMOXKET CIYXXUTh YHUBEPCAIbHBIM MPOTHOC
TUYECKUM CPEJCTBOM, T.€. Mocje 00yd4eHUsT Ha LieJoM nopTdesie OHa CMOXET
MPOTHO3UPOBATh B OTAEIBHOCTU KaXXIbIil U3 PHIHKOB.

NMPOrHO3UPOBAHUE C MOMOLLbIO HEWPOHHbIX CETEW

HelipoHHslie ceTr OymyT pa3pabaTbiBaThCS C 1ieJblo MporHo3upoBaHus: (1) Kyna
yiiieT peIHOK B OJvkaiiiieMm OymyieM v (2) OymeT v 3aBTpalllHss 1ieHa OT
KPBITUST TIPEJCTABISATh CO0OI TOUKY pa3BopoTta. st mepBoro ciydast Oynaet
COOpyXaTbCsl CeTh, NPOTHO3UPYIOLIas OOpallleHHBI BO BpEMEHU CTOXaCTU
YeCKUI OCLHULISITOP, a UMEHHO oOpalleHHbI MemieHHblii %K. D10, B 001IEM,
CTaHIAPTHBIN OCHUJUISITOP, HO PACCUMTBIBAEMbI C 0OPATHBIM OTCUETOM Bpe
MeHU. Takoil OCUMJIISATOP OTpaXkaeT TeKylllee MOJTOXKEeHUE LIEHbI 3aKPBITUS 10
OTHOIIEHUIO K HECKOJILKMM MOC/enyoIM 1HIM. HecoMHeHHO, Tpeackasa
HUe 3HaYeHUS TAKOTO MHAMKATOpa ObLIO OBl MOJIE3HO IS Tpeliaepa: 3Hasl, 4To
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CETOMHSIIHSS LIEHA 3aKPbITUS U, BEPOSITHO, 3aBTPAILHAS LIEHA 3aKPbITUS JIe
KaT BHU3Y LIEHOBOTO AMANa30Ha HECKOJIBKMUX CIAEAYIOIIMX THEW, MOXHO MpeL
roJjiaraTh, YTO 3TO XOPOIllask CUTYyallusl 1S MOKYIKW, U HA00OPOT, €CJIU CEeroj,
HSIITHSS 1IeHa OTKPBITHS JIEKUT BOJIM3M MaKCUMyMa OJIvKalilero Oymyllero,
BpeMs MTOPa3MbICIUTD O TIpojaxe. Bo BTOpoM ciiyyae nmpeacTaBUM MOJIEIUPO
BaHWE CUTYyallUM C 3aBTPAIIHUM OTKPBITUEM — OyIeT JIM 3Ta lieHa MaKCUMy
MOM Wi MUHUMYMoM? JIJist perieHust 3Toi 3agauu OyayT oOydeHbl ABe Hew
POHHBIEC CETU: OHA HA OMNpPENeICHUE MUHUMYMA B 3aBTPAIIHEN LIEHE OTKPBI
TUS1, Ipyrasl Ha ompeesieHne MakcuMyMa. Bo3aMoXXHOCTB Tpeacka3aTh MakCcu
MYM WJIA MAHUMYM Ha 3aBTPAIIHEN LIEHE OTKPBITUS TAKXKE MOJIE3HO U151 TPEW
Jiepa, peliaroIlero, BXOAUTh JIA B PHIHOK U KaKYIO ITO3ULIMAI0 3aHUMAaTh—IJIMH
HYI0 WX KOPOTKY10. Llesbio 3Toro uccienoBaHus OyaeT nojay4yeHrue Takux mpo
THO30B B OTHOILIEHUM JIFOOOTO PhIHKA, TJI€ UCTIOIb3YETCS MOJEb.

BXOIbl HA OCHOBE HEJPOHHOW CETU

Mp1 6yneM oOy4yaTh TpM HEMPOHHBIE CETH, JAIOIINe TPU MOISIM Bxona. [IBe u3
HUX OyIyT HacCTpOEHbl Ha MOMCK TOYEK pa3BOpOTa: OfaHA OyaeT ompenesisiTh
MMHMMYMBbI, Ipyrasi — MakCUMyMbl. Eciiu Mozenb, onpenessonias MUHUMYM,
MOKaXeT, YTO BEPOSITHOCTh MUHMMYMa Ha 3aBTpalllHel 1IeHe OTKPBITUS BBIIIIE
HEKOTOPOTo mopora, To OyaeT OTAaH MpuKa3 Ha MOKYIKY. Eciu Moness, ornpe
JieJIsTIonas MakKCUMyM, MOKaXeT, YTO BEpOSTHOCTh MaKCHMMyMa Ha 3aBTpalll
HeU 1IeHe OTKPBITHS BBIIIE HEKOTOPOTO IPYroro rmopora, To OyaeT OTAaH MpU
Ka3 Ha nponaxy. Hu omHa u3 atmx Mozesneld He OyneT oTaaBaTh MPUKa3bl MPU
KaKHUX-T100 ApYyrux ycaoBusx. Takum oOpa3oM, CTpaTerusi pocTa 1 OCHOBa
Ha TOJIbKO Ha MpeacKa3aHHbIX MUHMMYyMax 1 MakcuMymax. Eciu BeposiTHOCTh
oIpeeeHUsI MAKCUMYMOB 1 MUHUMYMOB OY/IET BhILIE CIIy9aifHOM, TO TOPTOB
7151 OyaeT npuOblIbHOM. CucTeMa oOHapyXKeHUS He JOKHA OBITh UICaTbHOM,
ITyCTh BEPOSITHOCTh MPaBUJIBHOTO CUTHajia Oyaer Boilie 50% — 3TOoro Oyaer
JIOCTATOYHO, YTOOBI MPEOAOJETh TPaH3aKIIMOHHbBIE 3aTpPaThl.

Jl1st Mozenu, UCIIOb3yIollei oOpalleHHbIM BO BpeMeHU MemieHHbIi %K,
OyneT MCIOIb30BaThCs MOMO0HAas cTparerus. Ecim mporHo3 mokasblBaeT, 4YTo
oOpallleHHBIIi BO BpeMeHU MemieHHbll %K nMeeT BepOSITHOCTb ObITh HIKE
YCTAHOBJIEHHOI'O Mopora, OyIeT OoTAaH MpUKa3 Ha MOKYIIKY; 3TO 3HAYUT, 4TO
PBIHOK HaxoAWTCs BOJIW3M MUHMMYMa HEKOTOPOTO OYmyIIero 1eHOBOro aua
Ma30Ha U MOXHO OBICTPO MOJYYUTh MPUOBLIb. TakKuM XXe 00pa3oM, eCiiu IMpo
THO3UPYEMOe 3HauyeHue oopaieHHoro MemieHHoro %K BBICOKO U IpeBhIlIa
€T HEKOTOPbIl BEpXHUI TTOpOr, OyIeT OTIaH MpUKa3 Ha TIPOJaXy.

OTH BXOIbI, KAK 1 MHOTHE APYTUE, pACCMOTPEHHbIE B TIPEABIAYIINX IJ1aBax,
SIBJISIIOTCSI TIPOTHOCTUYECKMMM — OHM IPECKa3bIBalOT PHIHOK, a HE CIEeIYIOT
3a HUM. OHUY MOIXOMIST [IJ1sI TOPTOBJIM MPOTUB TPEH 1A U TP TOYHOM TIpeicKa3a
HUU MOTYT PE€3KO CHU3UTh POCKAIb3bIBAHUE, 00€CTIEYUTh CBOEBPEMEHHOE BbI
TOJTHEHUE TIPUKAa30B, TTOCKOJIbKY Tpeliaep OyaeT MoKynaTh, KOTraa Apyrue mpo
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JIAI0T, ¥ Ha000poT. Xopolast porHocTudeckas Moaenb — Csroit ['paais Top
TOBJIM, KOTOPBIi JaeT BO3MOXHOCTh IIPOJaBaTh BOJIM3H MaKCHMyMa U IMIOKYIIaTh
BOJMIM3M MUHMUMyMa. OIHAKO TPHW HETOYHOM paboTe Bce MPEeMMYIEeCTBa PO
THOCTUYECKOI MoJe/u OyayT mepeBellleHbl pacXogaMH Ha HeydayHbIe CIENKH.

MOAEJIb HA OBPALLEHHOM BO BPEMEHU MEUIEHHOM %K

IlepBblii 11ar B pa3paboTKe HEMPOHHOM CETH ¢ MPOTHOCTUYECKUMU (DYHKIIMS
MM — BTO TIOATOTOBKA obyuarwueeo Habopa pakmos, T.c. BHIOOPKU JAaHHBIX,
cojepKallei mpuMepsl 1151 OOYy4eHUST CETH, a TaKKe JJIsl OLEHKN HEKOTOPBIX
CTaTUCTUYECKUX TTOKa3aTeNeil. B naHHOM ciiyyae Habop (pakTOB reHepupyeT
¢sl Ha OCHOBE JaHHBIX U3 MpeAeIOB BLIOOPKU 10 BCEM PhIHKAM B COCTaBe MOPT
dens: TakuM 006pa3oM, Habop ¢GakToB OyaeT Beauk — 88 (092 TOUKU JAHHBIX.
BTOT HAbOp TeHEePUPYETCs TOJIBKO 7151 00yYEHMSI, HO He JIs TECTUPOBAHUS 110
MPUYMHAM, KOTOpbIe OYAYT IMOSICHEHHI Aajiee.

st monmyyeHust Habopa (akToB MO JAaHHYIO MOJE/Ib CIIepBa CASIyeT Mpo
M3BECTU pacyeThl 1IeJIeBOr0 MoKa3aTessi — o0pallleHHOro BO BpeMeHu Men
nenHoro %K. Kaxmpril ¢akT 3aTeM 3ammrchiBaeTcs B (paiiil mpu Mpoxoe yepes
BCE TOUKM JaHHBIX JIJIs BCEX PbIHKOB B cocTaBe mopTdens. s Kaxkaoro Top
TrOBOTO JHS IMpoliece co3AaHus (hakTa HAYMHAETCS C pacueTa BXOIHBIX Tepe
MEHHBIX. DTO Je/laeTcsl IMyTeM pacyeTa pa3HOCTU MeXIy Mapoil LieH U AeJeH!
€M pes3yJjbTaTa Ha KBaJApaTHBII KOPEHb KOJIMYECTBA JHEH, JeXKallUX MEXIY
9TUMU AByMsI LieHamMu. KBagpaTuuHasl TonpaBKa UCIOIb3YeTCsl, MOCKOIbKY B
Cy4ailHOM pbIHKE CTaHIAapTHOE OTKJIOHEHUE MEXAY IByMs THSAMU MTPUMEPHO
MPOIMOPLUMOHATBLHO KBaApPaTHOMY KOPHIO OT KOJMYECTBA JIHE MeXay HUMM.
Dra nompasKa caejaeT BKJIal KaxkIoW pasHUIbI LeH B (pakT MpUMEPHO paB
HbIM. B 3TOM sKcnepuMeHTe B KaxIoM akTe coaepxutcst 18 naMeHeHUM
LICHBI, PaCCYUTAaHHBIX C KBaJApaTUYHON ITONpaBKoil. DTH 18 3HayeHUi OymyT
CIIYXXUTh KaK 18 BXOH0B HEMPOHHOU CETH TOCJIe TOMOJIHUTEIHLHON 00pabOTKH.

ITapsl LeH (McHoOJNIB30BaHHBIE MPU pacuyeTe U3MEHEHUI) BBIOMPAIOTCS C
BO3pacCTaIOIIMM PACCTOSIHUEM MEXIy LieHaMU, T.e. YyeM Jajibllie BO BpEMEHMU,
TEM pPacCTOSIHME MEXAy TOYKaMU JaHHBIX OoJblie. [lepBbie HECKOJIBKO Iap
nepea TeKyIIUM THeM OepyTcsl ¢ pacCTOSTHUEM B OIVH JIeHb, T.e. LieHa TPebl
JILIETO JAHSI BBIYUTAETCSI U3 LIEHBI TeKylero U T.4. ITocie HecKOIbKUX TaKUX
nap 1ar u3sMeHseTcs 1o 2 THel, 3aTeM 10 4,8 u T.1. TodHast paccTaHOBKA BKJIIO
YyeHa B KOJ IMporpaMMbl B BUjie Ta0aubl. CMBIC] 3TOTO COCTOUT B MOJYYeHUMN
MaKCHUMaJIbHO TOYHOM MH(pOpMaLuy 0 HOBeMIIuX mpolieccax. Yem aajblie BO
BpEMEHU OT TEKYILETro THSI HAXOASTCS JaHHbIe, TeM OOJblle BEPOSATHOCTh TOTO,
4TO TOJBHKO JOJTOBPEMEHHBIE TTPOLIECCHI OYAyT UMETh 3HAUCHUE, CIIeI0BaTElb
HO, MOXXHO O0OMTHCHh MEHBIINM pa3pelieHrueM. Takast BBIOOpKa JHEH 10KHA
obecreunBaTh JOCTATOUHOE pa3pelleHue IJIs PETUCTpallud IUKIOB U APYTHUX
SABJeHUU ¢ mepuonoM ot 1 — 2 go 50 nHei u 6omnee. Takoil moaxon MPUHSAT B
COOTBETCTBUM C peKoMeHmauueir Mapka [Ixxypuka (jurikres.com).
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CobpaB mrg Oymymiero ¢akra 18 CKOppeKTMPOBaHHBIX KBAaIpaTHBIM KOpP
HEM Pa3HOCTE IJIs1 BXOIOB, Mbl MCIOJIb3yeM TpoLeaypy HopManuzanuu. Lle
JIBIO HOpMAaJIU3alliK SIBJIsIeTCs yaajaeHe MHGOPMaLUK, 3aI0KEHHOM B aMILTA
Tyze, Ipu coxpaHeHuu ¢opmbl BosHbL. [Ipu obpameHuu ¢ 18 mepeMeHHbIMU
BXOJIa KaK ¢ BEKTOPOM, HOpMaJIu3alusl COCTOMT B MacIITAOUPOBAaHUU BEKTOpA
B €IWHMIBI JJIMHBI. PacueThl BKITIOYAIOT BO3BEICHUE KaXIOTO 3JIEMEHTA BEK
TOpa B KBaApaT, CIOXKEHME KBaapaToOB, BEIMUCICHUE KBAIPaTHOTO KOPHS U 3a
TeM JeJieHHe KaXIOoro 3JIeMEHTa Ha IoJIydeHHOe Yuciao. Tak MmojyJaroTcs 1e
peMeHHBIe BXOAa IS HEUPOHHOM ceT — (haKTUUEeCKH, MporpaMma HeipoH
HOW CeTU B JajibHEeWIeM ellle pa3 OymaeT MacIuTabMpoBaTh 3TU BXOAbI, TTPUBO
ISl UX 3HAYEHUST K YPOBHSIM, TOITYCTUMBIM JIJISI BXOTHBIX HEMPOHOB.

s xaxmoro ¢akra 1eblo (T.e. 3aBUCUMOI IIEPEMEHHON perpeccuu) sB
JIieTCsI TTOMPOCTY 3HaYeHUe 00pallleHHOro Bo BpeMeHu MeteHHoro %K. Bxon
HBIC TIepeMeHHBIC W IIeNb I Kaxaoro (akra Beimaiorcss B mmpoctomM ASCII
dopmare B BUe (aita, KOTOPHIA MOXET aHAJIU3UPOBATHCS KauyeCTBEHHBIM
IMaKeTOM JJIsI pa3pabOTKNU HEHPOHHBIX CETEH.

IMonyyeHHBI HabOp (HaKTOB MCIOJIB3YeTCS It OOYYeHUsT CETU IPOTHO3U
pPOBaHUIO OOpallleHHOTO BO BpeMeHU MemieHHoro %K, T.e. OTHOCUTEIBHOTIO
MTOJIOXKEHUSI CETOMHSIIHEN LIeHbl 3aKPBITUS U, TIPEATOIOXUTEIBHO, 3aBTpalll
Hell LIeHbl OTKPBITUS IO OTHOIIEHWIO K JMAIla30HY LeH 3a MOCJIeIyIolne
10 nHeit (oOpaleHHbIM Bo BpeMeHn MenmneHHbii %K ¢ nepuonom 10 gHeit).

Creayromuii mar pa3paboTKy HEMPOHHOTO MPOTHOCTUYECKOTrO YCTPOUA
CTBa — peajbHas TPEHUPOBKA HECKOJBKUX CETell Ha TOJydeHHOM Habope
dakToB. OOyYalOT CepUi0 HEMPOHHBIX CEeTel pa3IMYHOrO pasMmepa, MpudyeM
MeTOo 0TOOpa HanboJjiee XOPOIIO OOYIEHHOI W YCTPOSHHOM CeTU HE COCTOMT,
KaK MOXHO ObUIO ObI MOAyMaTh, B MpoBepKe ee 3(PHEKTUBHOCTU HA TaHHBIX
BHE TIpeJesoB BEIOOPKU. BMecTO 3TOro mpoBOAUTCS KOPpeKLUsT Koadpduim
E€HTOB KOppeisiiuu (IMoKaszaresieil MpOrHOCTUUECKUX CITOCOOHOCTEN KaxKmoi
ceTn), npuyeM Kod(pOUIMEeHT KOPPEeKIIMU 3aBUCUT OT pa3Mepa BbIOOPKU aH
HBIX U KOJIMYECTBA MapaMeTpoB (CBSI3eil MeXIy HeipoHaMU) B HUCCIIeIyeMOi
cetu. [1pu 3TOM MCTIOIB3yeTCS TO XK€ ypaBHEHUE, YTO ¥ TTPU KOPPEKIIUYA MHO
JKECTBEHHBIX KOPPEJSILMA, MOJydaeMbIX P MHOTOBAapMAaHTHOM perpeccuu
(CM. r1aBy O CTaTUCTHKE U ONITUMU3ALUU). YeM GOJIbliie U CIOXKHEE CeTh, TEM
cuJbHee OyIyT CKOPPEKTHPOBAHHEI (B MEHBIIYIO CTOPOHY) KO3(hGUIINCHTHI
KOppeSILUU. DTOT MOAXO[, IOMOTaeT OLIEHUTh CTENEeHb U3JIUIIHENH TOATOHKHI
CHUCTEMBI TIO MCXOIHBIC JaHHBbIe. YTOOBI GOJbIIAs CeTh MPEB30Ia MaJleHb
KYI0, OHA JOJIKHA AaBaTh 3HAYUTEIbHO OOJIbIINI KOA(POUIUEHT KOPPEISALIN.
DTOT METO TO3BOJIIET BRIOMPATh JYyUJIINEe CeTH 0e3 0OBIMHOTO OOpallleHUsT K
IIAaHHBIM BHE TIpelesioB BEIOOpKU. Bce ceTw mpoxomsT mojiHoe oOydeHHe, T.e.
He JieTaeTcs MOIMBITOK CKOMITEHCUPOBATh CHIDKEHUE CTeTIeHEel CBOOOIBI MEHb
UM OOYJYeHUEM CETH.

Haunyuimue cetu, oTo6paHHBIE HA OCHOBE CKOPPEKTUPOBAHHBIX KOPpE
JISIUMI, 3aTeM TECTUPYIOTCS C HACTOSIILEH MOIENbIO BXOAa, CTaHIAPTU30BaH
HBIM BBIXOJOM Ha BCeX PhIHKAX KaK B IIpeeiiaxX, Tak M BHE TIPeAesiOB BEHIOOPKHU.
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Kak 65110 cKa3aHO BBIIIE, U3ITHIIHE TTOJOTHAHHBIE CETH TOJIKHBI UMETh O4eHb
HU3KHWE 3HAYeHUS KOPPEISLIMH TTOociie IIPOBeIeHNs ee KoppeKiun. bombioe
Kom4ecTBO (pakToB B Habope (88 092) momkHO MOMOYb U30eXKaTh BPEAHOTO
BJIMSTHUS TIOATOHKU TS CETe yMEPEHHOTO pa3Mepa.

Kom Momenmu obpameHHoro MexnmenHoro %K

static void PrepareNeurallnputs (float *var, float *cls, int cb) {

// TlpeobpaszoBaHMe MCXONHBIX II€H 3aKPHTUSI
// BO BXOOHYIO MHOOpMALMIO JIS HEVPOHHOM CeTH.

// var - BHBOL: MaccuB [1..18] 1IepeMeHHBX IJIS HeNpoCeTwu
// cls - BBOL: MaccuB [l..] I1I€H BakKpHTUS

// cb - BBOH: MHIEKC TEeKymero IHS

static pbars(] = { 0, 0,1,2,3,4,5,6,8,10,12,16,20,24,32,34,

40,48,64,96 };
static float pfac[19], amp;
static int notfirstpass, k;
// VHMLManM3upyeM Tabmmily oGakTopa KOPPEeKTMPOBKM pa3HMLIE

if (notfirstpass == FALSE) (
for(k = 1; k <= 18; k++)
pfac [k] = 1.0 / sqgrt (pbars [k+l] - pbars(k]);

notfirstpass = TRUE;
}

// cunmTaem OTKOPPEKTVMPOBAaHHBE IIEHOBBIE Pa3HMIBEl VM KBaOpaTB aMIUINTY B

amp = 0.0;
for (k = 1; k <= 18; k++) (
var [k] = pfac [k] *
(cls[cb - pbarslk]] - cls (cb - pbars(k+1l] 1);

amp += var [k] * var [k] ;

}

// HOPMMPOBaHME BEKTOpa ILIEHOBEIX Pa3HUI] K eIVHMIIE aMIUINTYIE
amp = 1.0 / sqgrt(amp);
for(k = 1; k <= 18; k++)

var[k] = amp * var[k];

}

static void Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM its, float *eqgcls) (

// BEIIOJHSIET IMPOCTY TOPTOBYI MOINENb Ha HempoceTsix. OHa
// TOpryeT C IIOMOIBLI IIpencKas3aHusi obpaTHOTo MemyneHHOTO %K.
// File = x15modOl.c

// parms - Habop [1..MAXPRM] mnapaMeTpoB

// dt — Habop [l..nb] maT B dopmaTe I'TMMIOM

// opn - Habop [1l..nb] 11€H OTKPHTUS

// hi — Habop [l..nb] MakCUMaNBHBX LIEH

// 1o — Habop [l..nb] MMHMMATBHBX LIEeH

// cls - mHabop [l..nbj ueH z3akpHTUS

// vol — Habop [l..nb] 3HayeHwt obbeMa

// oi — nHabop [l..nb] 3HayYeHWI OTKPHITOTO MHTEpeca
// dlrv - Habop [l..mb] cCcpemHMX MHOOJUIAPOBOM BOJIATUIBLHOCTU
// nb — KOIMYEeCTBO MOHEN B Habope MmaHHBX

// ts — CCEUIKA Ha KJIacC TOPTOBOTO CUMYJISTOPa

// egcls — mabop [l..nb] ypoBHe KammTana IIPY 3aKPBTHX ITO3MLIASTX
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//ODBSBIISIEM JIOKAJIBHEIE II€pEMEHHHEe
static int rc, cb, ncontracts, maxhold, ordertype;
static int mode, signal, factcount, k, netnum;
static FILE *fil;
static NEURALNET *nnet; static char netname [20];
static float thresh, netout, var([19];
static float mmstp, ptlim, stpprice, limprice, tmp;
static float exitatr[MAXBAR+1], revstoch[MAXBAR+1];

// KOoImpyeM IapaMeTpH B

WCCNEQOBAHVE BxomoB B PbIHOK

JIOKAJIBHEIE TI€pEMEHHEEe OIS y,E[O6HOI‘O o6pameHm

thresh = parms[1l]; // TIOpPOT BEIXOLHEIX 3HAYEHWN IJIT CeTU

netnum = parms[2]; // 4uUCIo HempoceTu

mode = parms[6] ; // obyuenme (pexmm=1) wim TecT (pexm=2)
ordertype = parms([9]; // TuIl BXOOHOTO IIpUKas3a

maxhold = 10; // TIEpUOIN MaKCUMAIBLHOTO YIEPKaHWS O3
ptlim = 4; // 1eneBas MPWOHIL B eOMHUIIAX BOJIATUIIBHOCTU
mmstp = 1; // BammTHas OCTaHOBKa B EeNVHMIIAX BOJATWILHOCTH

//BBIIOJIHSEM BHYMCIIEHMS IIO BCeEMY O6’I:-eMy OaHHBIX C TIIOMOWBI0 BEKTOPHEX IIPOLEOYyP

AvgTrueRangesS (exitatr,hi,lo,cls,50,nb) ;

// CpemHuiA MCTUHHBIA OMAlla30H IS

// BHXOHA

RevStochOsc (revstoch,hi,lo,cls,2,10,nb);

// ToTOBMM Habop (GakTOB IS OOYYEHMS HEeMpOoCeTU
if (mode == 1) {

// obpaTHBEN MemmeHHH %K

// pexyM TMOOTOTOBKM
// dbakToB

(p6=1)

// OTKpHBBAEeM BHXOINHOM ¢avul 1 3armmceBaeM N-TRAIN B daiir

// 3aroJIOBOK IIeper OOpaboTKOM IIEPBOTO DPHEHKA

if (strcmp(ts.symbol (), "SP") == 0) (
fil = fopen("yl5fac0l.dat", "wt");
fprintf (£il, "$d\n%d\n", (int)18,
factcount = 0;

}

// BanuCHBaeM OeCTBUTENbHEE OGakTH B dain
// menaeM OJis KaxOoro PHHKa B HopToerne

(int)1);

for(cb = 1; cb <= nb; cb++) (
if(dt[cb] < ISJATE) continue; // Tiepmon aHami3a
if (dt[cb+10] > OOS_DATE) break; // WTHOPMPYEM IaHHHE BHE IIpenesioB
// BHOOPRU
fprintf (£fil, "%6d", ++factcount) ; // HoMep odaxrTa
PrepareNeurallnputs (var, cls, cb) ;
for(k = 1; k <= 18; k++)
fprintf (fil, "%7.3f", varl[k]); // BXOOHBE 3HAYEHVIS

fprintf (fil, "%7.3f\n",revstoch(cb] );
if((cb % 1000) == 1)
printf ("CB = %d\n", cb);

}

// BakpBBaeM BHEXOOHOM (aiyl ¥ BHXOOMM IIOCJIe 00paboTrM

if (strcmp (ts.symbol (), "IB") == 0) (
fclose (fil);
exit (0);

// MOmenupyeM TOPTOBI0 C OOYYEeHHO! HeMpOoCeTho

if (mode == 2) { // pexumM TOPTOBOTO CuMyJsgTOopa (p6=2)

// 3arpyxaeM OOy4YeHHYW CeTb Ilepen obpabOoTKOV IIepBOTO

if (strcmp(ts.symbol (), "SP") == 0) (
sprintf (netname, "/nets/nn%d.net",
nnet = ntlload(netname) ;

netnum) ;

// uens

// wHOOpMaLMs O HIporpecce

IIOCIIeoHEeTO PHHKa

DHHKa
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if (nnet == NOLL) nrerror (ntlerrm(ntlerrc()));

// TIpoxXOomyM dYepes OHM, 4YTOOH CMOLEIMPOBATH pPeasbHyl TOPTOBIIO
for(cb = 1; cb <= nb; cbt++) {

// He OTKpeHBaeM IIO3MLMM IO Hadaja Ieprona BHOOPKM
// ... TO Xe caMmoe, dYTO yCTaHOBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) ( egcls[cb] = 0.0; continue; }

// BHIIOJHSAEM OXMIOALIMEe I[IPMKA3E ¥ COXpaHsieM 3HAYEeHUs KanmTala
rc = ts.update(opn[cb], hilcb], lolcb], cls[cb], cb) ;

if(rc != 0) nrerror("Trade buffer overflow");

egcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// cuMTaeM KOIUMYEeCTBO KOHTPAKTOB [MJis IIO3ULIM

// ... MBE XOTMM TOPTOBATHL DKBMBAJIEHTOM NOJUIAPOBOM BOJIATWMILEHOCTN
// ... 2 HOBHX KOHTPakTOB Ha S&P-500 or 12/31/98

ncontracts = RoundToInteger (5673 .0 / dlrv([cbl]);

if (ncontracts < 1) ncontracts = 1;

// w3beraeM yCTaHABIMBATEL IIPMKA3b Ha OHY C OTPAHMWYEHHOW TOPTOBIIEN
if (hi[cb+1l] == lol[cb+l]) continue;

// TeHepupyeM BXOIHBE CUTHAaE, IIeHH CTOI- ¥ JIMMUTHEX IIPUKA30B,
// WMCIIONBb3ysi OOYYEeHHYID HEeNpPOCeTh

signal=0;
PrepareNeurallnputs (var, cls, cb) ;
ntlset_inputv(nnet, &var[l]); // TpyHMMaeM BXOIHEE IIapaMeTps CeTu
ntlfire (nnet); // 3BamyckaeMm ceTb
netout = ntlget_output (nnet, 0); // TIOIydaeM BHXOOHBE NaHHEE
if (netout > thresh) signal = -1; // CuUTHal Ha IIPOLAXY
if (netout < (100 - thresh))
signal = 1; // cursHaj Ha IIOKYIKY

limprice = 0.5 * (hi [cb] + lo [cb] ) ;
stpprice = cls[cb] +0.5 * signal * exitatr([cb];

// BXOmMM B CHEJIKY, MCIONb3Ysl OIPEeNeyeHHB TUIl IIPpUKaz3a
if(ts.position() <= 0 && signal == 1) (
switch (ordertype) { // BobupaeMm HyXHBI B [IPUKA3a
case 1: ts.buyopen('l', ncontracts); break;
case 2: ts.buylimit{'2 ', limprice, ncontracts); break;
case 3: ts.buystop('3', stpprice, ncontracts); break;
default: nrerror("Invalid buy order selected");

)
else if (ts.position() >= 0 && signal == -1) (
switch (ordertype} { // BuOMpaeM HyKHBII BUI I[IPUKA3E
case 1: ts.sellopen('4', ncontracts); break;
case 2: ts.selllimit('5', limprice, ncontracts); break;
case 3: ts.sellstop('6', stpprice, ncontracts); break;
default: nrerror("Invalid sell order selected");

}

// CUMyJISTOpP MCIONb3YyeT CTaHOapTHYID CTPATEeIMO BHXOIA
tmp = exitatr[cb];

ts.stdexitcls ('X', ptlim*tmp, mmstp*tmp, maxhold);

obpabaTeBaeM ClemyoIii IeHb

// BBHIDy%aeM OOy4YeHHYW CeThb IIoCJle O0OpabOoTKM IIOCJIeNHEerOo pPHHKa
if (strcmp (ts.symbol () ,"LB") == 0) ntldisp(nnet) ;
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Kon BkiouaeT aBe ¢yHKLUUM — OOBIYHYIO (pyHKLMIO Model, peanusyio
11asi TOProByl0 MOJEJb, W MPOLEAYPY MOATOTOBKU BXOJOB HEMPOHHOW CETH
PrepareNeurallnputs. Tlpouieaypa, KoTopasi MOArOTaBIMBaeT BXOAbI, TpeOyeT
JIJIs1 pabOThI MHAEKCA TEKYIEro IHs (ch) U cepuu LieH 3aKphITUS (cls).

®yukuus PrepareNeurallnputs mpy HaIMYMU WHAEKCA TEKYIIETO JHS U
CepUU 1LIeH 3aKPBITUS PACCUUTBIBAET ISl JAaHHOTO (DaKTa BCce BXOAbI, HEOOXO
JTMble HEMpOoHHOI ceTu. B criricke mapameTp pbars yka3blBaeT Ha OTHOCUTETb
HBII 110 CPAaBHEHUIO C TEKYLIUM (TMTPUPABHEHHBIM K HYJII0) HOMED JHS U3 TIPO
HUTBIX JAHHBIX, UCITOJb3YEMBbIiA JTs1 BBIYMCAEHUS BBILLIEONTMCAHHBIX pa3HOCTE
1eH. IlepBolil 0JIOK KoJa MOcie 0OBSIBASHUS IIEPEeMEHHBIX 3aITyCKaeT TaOUILy
(GakTOpOB MOACTPOMKHU LieH. Tabnuiia 3ammycKaeTcsl Ha IepBOM Mpoxojae (yH
KUMU U COAEPKUT KBaIpaTHbIE KOPHU KOJMYECTBA JHEH MeXay KaxXaoil u3
nap 1eH, UCTIOJIb3YEMBIX [IJIs1 pacueTa padHocteil. Ciemyroluii 610K Kofa pac
CUUTHIBAET CKOPPEKTUPOBAHHBIE PA3HOCTU, a TAKXKE CyMMBbI UX KBaJIpaTOB, T.€.
KBaJpaT aMIUIATYIbl WIU JUTMHY Pe3yJbTUPYIOIIETO BEKTOpA.

Kon, peanuzymoiinii TOproBy0 Moe/Ib, OCHOBAaH Ha HALLIMX OOBIYHBIX IIPUH
uunax. Ilociae oOBSBIEHUST MEPEeMEHHbBIX PsII MapaMeTPOB KOMUPYETCS B JIO
KaJIbHbIE TIEpEMEHHBIE IJISI TPOCTOThI CChUIOK. 3aTEM PACCUUTHIBAIOTCS CPEl
HUI UICTUHHBIN UHTEPBaJ, UCIOJAb3yeMBbli 1151 CTAHIAPTHOIO BBIXOAA, U 00pa
LIEHHBIA BOo BpeMeHu Memtennniilt %K ¢ nepuomom 10 gHeit.

OnuH U3 mapaMeTpoB (mode) BbIOUPAET pexXuM padboThl koga. Mode = 1
3aImycKaeT KO JJIs ITOArOTOBKU (pakTa; (aiiy OTKphIBaeTCs, 3aT0JIOBOK (COCTO
SR U3 Yrcia BXogoB — 18 1 uncia eneit — 1) 3anmuceiBaeTcs, U c4eT hak
TOB HAUMHAETCS C HYJISI. DTO MPOU3BOUTCS TOJIBKO MPU OTKPHITUU TTIEPBOTO U3
PBIHKOB B cocTaBe mopTdensi. Paitn ocTaeTcsi OTKPBITHIM BCe BpeMsl AajIbHE
1Ieit 00paboTKU, BIUIOTh 10 KOHIIA 00pabOTKU IOCAESIHETO0 CUMBOJIA B ITOPT
¢ene. Ilocne 3arosoBka B ¢aiii 3anucbiBatoTcs pakTel. Bce maHHbBIe 10 Haya
Jia TIepuojJia BEIOOPKHU U MOCJIe OKOHYAHUS TIepUojia BHE BEIOOPKU UTHOPUPY
1otcsi. Mcnosib3ytoTesl TOJbKO JaHHbIE B Tpenenax Beioopku. Kaxnblii ¢haxr,
3anyCaHHbIN B paiil, COCTOUT U3 HOMepa (akTa, 18 rmepeMeHHBIX BXOIOB, pac
CUMTAHHBIX TIpouenypoii PrepareNeurallnputs, u uenu (3HauyeHUsI oOpalleH
Horo Bo BpemeHu MemeHHoro %K). Ilonb3oBaresio coobiaeTcst nHGopma
LIS O MPOJIBMXXEHUU PAOOTHI.

Ecnu mode BoIOMpaeTcs paBHBIM 2, TO HEMPOHHAS CeTh, 00yYeHHAasI Ha BbI
1IeonMcaHHoM daitsie ¢ hakTamMu, UCTIOJIb3YETCsI AJ1sl TeHEepallui TOPTOBBIX BXO
noB. I1epBhlil OJIOK KOIa OTKPBIBACT U 3arpyKaeT HY>KHYIO CeTh 10 Havyaja pac
YeTOoB M0 NepBOMY PbIHKY. ITocie BBIMOMHEHUST CTAaHAAPTHBIX (PYHKIIMIT OOHOB
JICHUSI CUMYJISITOpa, pacyeTa KOJMYeCcTBa KOHTPAKTOB, U30eXKaHUs THEN ¢ oC
TaHOBJIEHHOW TOPTOBJIE U T.1. 3aIlycKaeTcsl 6JIOK, TeHEPUPYIOIIUI CUTHAIBI
Bxona v Bbixoga. @yHkius Prepare Neurallnputs BeI3bIBAaCTCS 151 TIOJyYSHUS
BXOJHBIX TAHHBIX, COOTBETCTBYIOIIUX TeKyIleMy JHI0. CeTb 00pabaThiBaeT 3TN
JIAaHHbIE, 1 Ha OCHOBAHUU €€ BbIX0J]a FTeHEPUPYIOTCS] CUTHAIBI HA BXOJT B PIHOK.

ITpaBuna reHepaiiu CUTHAJIOB TAaKOBBI: €CJIUM HA BBIXOJIE HEHPOHHOM CeTU
3HaUYEeHUE TPEBBIIIAET MOPOT thresh, TO TIOAAETCSI CUTHAJI HAa MPOJAXy — CETh
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MpeICcKa3bIBaeT BBICOKOE 3HAaUeHWe 0OpallleHHOTO BO BpeMeHU MemIeHHO
ro %K, T.e. TeKyIas lieHa 3aKPLITHUS, BO3MOXHO, 0J1M3Ka K MAKCUMYMY Ha 011
xaitmee oymymiee. Ecim Ha BBIXOZe ceTH 3HadeHWe cocTaBisieT MeHee 100 —
thresh, TO TIomaeTcsl CUTHAJ Ha TOKynNKy. Hanpumep, eciu thresh ycTaHOBIIEH
Ha ypoBHe 80, To 11000 npenckaszaHHbiii Memnennsiii %K Gonee 80 Oyaer Bbl
3bIBAaTh CUTHAJT Ha MPOJaxy, a 1oboit MemienHslii %K menee 20 — curHan Ha
MOKYIIKY.

Kpome Toro, BCTpoeHHI ellle aBa 0jl0Ka, oOecleynBaolIe OTIaYy cob
CTBEHHO IMPHKAa3a Ha BXOJ B PIHOK U pabOTy CTAaHAAPTU3UPOBAHHOIO BBIXOJA.
DT1H GJIOKU MTOIOOHBI UCIOIB30BAHHBIM B MPEABLIAYIIUX [TIaBax.

METOJJ,OHOFW:'I TecTnpoeaHuda mogenum
Ha ocHOBe obpawieHHoro MegneHHoro %K

Monenb BHIITOTHSIETCS CO 3HaYUeHUeM mode — 1 1151 morydeHus Habopa pak
ToB. Habop ¢akroB 3arpyxaetrcsi B N-TRAIN — Habop mist pa3paboTKu Helt
pouHbIx cereit Scientific Consultant Services (516-696-3333), macmTabupyer
csl M TepeTacoBbIBAETCSI, KaK 3TO HEOOXOAMMO IMPU pa3paboTKe HeHpPOHHOM
cetu. 3areM obyvaeTcsl HAbOp ceTeli, HaUMHasl ¢ MaJieHbKOI M KOHYas BechMma
0O0JIbIIION; B OCHOBHOM 3TO IPOCThie 3-cioliHble ceTu. Takke oOydyaroTcs aBe
4-cnoiiHble ceTu. Bce ceTw TpeHUpYIOTCS 10 MAKCUMaJbHOM KOHBEPIEHTHOC
TU U 3aTeM <«IOJUPYIOTCS» ISl YAaJeHUS] MEJKUX OTKJIOHEHUI WIM CIBUIOB.
IIpoliecc «MOIMPOBKU» 00ECIIEUMBAETCSI CHUXKEHUEM UHTEHCUBHOCTU 00yYe
HUSI 10 OYeHb HU3KOMH U ellle MpuMepHo S0 mMporoHamu IMmocJje 3Toro.

B Ta6sn. 11-1 npuBonutcs nHGOpPMAIHS O BCEX CETSIX, 00yIaBIIMXCS TSI 3TOMU
MoJieNv, ¢ KoaddureHTaMu KOppeasiium U ApyruMuy rnokaszateasiMu. B tadau
116 yKa3aHbl Ha3BaHMe (paiiia, comepxKallero ceTh, pazmep — YUCIO CIOEB U
YHCJI0 HEWPOHOB B KAXIOM U3 CJIOEB, YUCIIO c843¢ell B CETU, ONTUMU3NPOBAH
HbIX MPU 00yYeHUHU (MOAOOHO KOJMYECTBY KOI(MEOULIMEHTOB perpeccuu mpu
MHOXECTBEHHOU perpeccuu U ux CBSI3U C UBJMILIHEH MOATOHKOM MoA UCTOPU
yecKue NaHHbIE), U Koppeaayus — MHOXECTBEHHasi KOpPesiLiMs BbIXOIa CeTH
¢ ero 1eJieBbIM 3HaueHueM. CKOpPpEeKTUPOBAHHBIE HA U3JIUIIHIO MOATOHKY MO/
BXOJIHbIC TaHHBIE 3HAUYECHUs KOPpEJsILiMY 3aHUMAIOT ABa CTOJOLA: B JIEBOM —
KoppeKk1us ucxoisd u3 ooydeHust Ha Habope B 40 000 Toyek gaHHBIX, B IIpa
BoM — ucxons u3 13 000 touek. IlocaeaHre CTpOKU comepKaT peaabHoe Koau
yecmeo TOUEK TaHHBIX, a TaAKXKe UX KOJIMUYECTBO, npednosazaemoe TIpUA pacueTe
KOPPEKLIMHU.

KonunuecTBo Touek MaHHBIX, MCITOJIb30BAaHHOE MPU pacueTe KOppeKIUu
KO03(pDULMEHTOB KOPPEISILMU, MEHbIIIE, YeM pealbHOe MX KOJUYECTBO B Ha
oope ms1 00yueHust. [TpuurHa B MOBTOPSIeMOCTH (haKTOB, a UMEHHO B TOM, UTO
¢akT, OCHOBaHHbI Ha HEKOTOPOI TOUYKE JAHHBIX, C OOJBIION BEpOSTHOCTHIO
OyneT BechMa Iono0eH (akTy, OCHOBAaHHOMY Ha cocenHei Touke. M3-3a atoro
«3(hGEeKTUBHOE» YMCJIO TOYEK JAaHHBIX B OTHOIICHUU CTATUCTUYECKU HE3aBU
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Tabauua 11—1. [Tloxkazamenu oOyuerHus: HEUPOHHbIX cemell 04 NPOCHO3UPOBAHUS
obpawernozo 6o epemenu Meoaennoeo % K

Ha3ssanne Pasmep Yucno cesasein Koppensuus nolézzpz::::um
NN1.NET 18-4-1 76 0,093 0,082 0,054
NN2.NET 18-6-1 114 0,118 0,105 0,072
NN3.NET 18-8-1 152 0,122 0,106 0,058
NN4.NET 18-10-1 190 0,124 0,104 0,029
NN5.NET 18-12-1 228 0,144 0,123 0,058
NN6.NET 18-16-1 304 0,156 0,130 0,031
NN7.NET 18-20-1 380 0,172 0,143 0,022
NN8.NET 18-14-4-1 312 0,169 0,145 0,070
NNO.NET 18-20-6-1 486 0,201 0,169 0,055
PeanbHoe uucno 88092 MoppasymeBanocb 40000 13000

cuMoii nH¢popMaLu OyaeT YCTynaTh peajlbHOMY. MBI MCIIOJIb30BaIU ABa pa3
HBIX MPOPEXUBAHUS NaHHBIX, MPEACTAaBICHHBIX B ABYX cToj0Lax. IIpouecc
KOPPEKLMH KOPPEasIUUi mogo0eH MpoLecCy KOPPEKLUU BEPOATHOCTE MHO
JKECTBEHHBIX TECTOB MpPY ONTUMU3ALNU: IIPU IIPOrOHKE MapaMeTpa yepe3 psii
3HAYEHMI TIOJydeHHBIC Pe3yJbTaThl A1 COCEAHUX 3HAYEHMIi, CKOopee BCero,
OyayT MOJOOHBI, YTO CHMXKAET 3(P(PEeKTUBHOE KOJMYECTBO TECTOB IIO CpaBHE
HUIO C peaJIbHbIM.

Pe3ynbTatbl 00y4yeHus gna moaeny oopaLleHHOro
BO BpemeHun MepneHHoro %K

Kak cnenyer u3 tabmn. 11-1, 3HaYeHNsT HEKOPPEKTUPOBAHHON KOPPEISIIINU HE
YKJIOHHO BO3pacTajli C yBeJMYEHUEM CeTU B OTHOIIEHWM KOJMYECTBA CBSI3eH.
Ecnu xxe mpoBecTn KOppeKInio KO3(pOULIMEHTOB KOppETsLuU, TO 1Tt 3¢dek
TUBHOM BBIOOPKM BeanurHO# 13 000 ToueK KapTUHA ApaMaTUYeCKU MEHSIETCSI:
Hanbojiee 3(PpHEKTUBHBIMM OKa3bIBAIOTCS MaJible 3-CJIOMHBIE CeTH ¢ 6 Helpo
HaMU B CpeJHEM CJIoe U HauMeHbIlasl U3 ABYX 4-CloiHbIX ceTeit. [Ipu Gosee
YMEPEHHOM KOPPEKLMU OXraaemMasi IPOrHOCTUYECKas ClIOCOOHOCTh OKa3ajlach
HauOoJblIel ISl ABYX 4-CIOMHBIX CETei, KaK BUTHO U3 MHOXXECTBEHHbBIX KOP
pessiLuvid pe3ysabTara ¢ LEblo.
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ITpu Gosnee KOHcepBaTUBHON OlleHKE (C MeHbIlIe 3(pPeKTUBHOKM BHIOOD
KOW M, clIeIoBaTeIbHO, C 00JIbIlIe KoppeKiireit Ko (UILIMEHTOB KOPPESIIIM)
Ha OCHOBe NaHHBIX Ta0J. 11 -1 17151 pabOTHI B MOIEIN OBUIO BEIOPAHO ABE CETU —
cetb 18-6-1 (rm2.net) v cetob 18-14-4-1 (nné8.net). OHu OBUTM IPU3HAHBI JTYYIIN
MU U3 ceTelt, CTOCOOHBIMHU MOTEHIMAIBHO 3(P(PEKTUBHO paboTaTh BHE TIpele
JIOB BBIOOPKU. 7151 TeCTa MOZEIM BXOJa B PHIHOK ITpOrpaMmMa IpoToHsIIach Co
3HaYCHMEM mode = 2; KaK OOBIYHO, TECTUPOBAIMCH BCE BXOABI — IO IIEHE OT
KPBITHS, TI0 IMMUTHOMY IIPUKA3y U 110 CTOM-IIPUKA3Y.

MOAE/IN HA OCHOBE TO4YKU PA3BOPOTA

st paboOTHI TaKUX MOJEsei TpeOyIOTCST IBa JOMOJHUTEIBHBIX Habopa dak
TOB, WIEHTUYHBIX (haKTaM I o0palleHHOro Bo BpeMenn MemieHHoro %K Bo.
BceM, KpoMe IieieBoro mapaMerpa. Lleas mepBoro Habopa paBHa 1, 4To 000
3HaYaeT HUKHIOK TOYKY pa3BopoTa (MUHMMYM), KOTJIa 3aBTPALIHAS LIeHa OT
KPBITUST HYKE 1IEH TPeX MPeAbIIyIIUX U AeCITH Tocaenyomnmx nueit. Ecau ato
YCIIOBUE HE BBIMOJHSIETCS, TO 3HaYeHue Leau rmpupaBHUBaeTcsa K 0. Llenbio
BTOPOTO Habopa ABJIsIeTcs 1, T.e. MAKCUMYM, SIBJISIIOIIUIACS TOYKOM pa3BopoTa
B CJIyJae, €ClIM 3aBTpAIlHSS LIeHa OTKPBITUS BBIIIE LIEH TpeX MPeIblIylIuX 1
TIeCSITU MOCIeAYIOIINX JHe. Ecin 3T0 ycioBre He BBITIONHSAETCS, TO 3HAYSHUE
nead npupaBHuBaeTcsd K 0. Eciu cuuTaTh, YTO Ha phIHKE IPUCYTCTBYIOT YC
TOWYMBBIE MOJEJIN, TO HEMPOHHAs CeTh HOJIKHA UMETh CIIOCOOHOCTh yCBau
BaTb UX U TIpeACKa3bIBaTh MOJIOXEHWE 3aBTPALLHE LIECHbI OTKPHITHS.

B otimnune ot Habopa ¢GakToB mJIst 0OpaIlleHHOTO BO BpeMeHU MemieHHO
ro %K B aTnx Habopax (haKThl FeHEPUPYIOTCS TOJBKO B TEX CyYasiX, KOrJa 3aB
TpAaIllHsS 1IeHa OTKPBITUSI UMeeT BEPOSITHOCTh CTaTh TOUYKOM pa3Bopora. Ha
MPUMEP, €CIIA 3aBTPALIHSIS LIeHa OTKPBITUS BBIIIE CETOIHSIIITHEN IIEHBI OTKPBI
THSI, TO, COMIACHO TIPEABIAYIIUM IpaBUiaM, 3aBTpalllHee OTKPHITUE YKe He
MOXET CUMTAThCSI TOUKOM Pa3BOPOTA, UYTO Obl HU CIAYYWIOCH B JaJbHEMIIEM.
3ayeM 3aCTaBJISITh CEThb IeaTh MIPOTHO3bI, KOTIa HET HUKAKOM HeolpeaeacH
HocTtu? IIporHo3MpoBaHUe TTPOU3BOAUTCS TOJBKO B CITyJasixX, KOTIa 3aBTpalll
HSISI LIeHa OTKPBITUSI MOXKET COCTAaBUTh TOUKY pa3BopoTa, U (haKThl TEHEPUPY
FOTCSI TOJIBKO JUTSI TAKUX CITydaeB.

O0paboTKa BBOIOB, UCITOJb30BAHNE CTATUCTUKM U JPyTrHe acleKThl METO
JIOJIOTVY TECTUPOBAHUS JJIsI MOJIENIel, OCHOBaHHBIX HA TOYKE Pa3BOpOTa, UACH
TUYHBI MCITOJb3YeMbIM UISI MOJEIM Ha OOpallleHHOM BO BpeMeHU MemjieH
HoM %K. OGe Momenu B MPUHINIE WACHTAYHBI, PA3INYalOTCsS TOJIBKO LN
MpeacKa3aHusI U, CIeI0BaTEIbHO, LIEIH ISl 00ydeHUsT HEMpOHHBIX ceTeit. Kpo
Me TOTO, BBUAY OTJINYMS IPOTHO30B Pa3IMYaloTCs TTpaBUJjia MOJydeHUs] CUTHA
JIOB BXOJIa Ha MX OCHOBE.

Boixoabsl 00y4eHHBIX CeTeil mpeacTaBisaioT BeposaTHocTu (o1 0 mo 1) mpu
CYTCTBMSI MAKCUMyMa WIM MUHUMYyMa. JIBa Habopa TpaBWII IJIs1 ABYX MOAEei
reHepaly CUTHAJIOB BXOJIa TAKOBBI: JJIs TIEPBO MOAEIU — €CJIM MPOTHO3
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MUHMMYMa BbIIIE HEKOETO IMOpora, CJleayeT MOKyIaTh; A1 BTOPO MOJAEIN —
€CJIM TPOTHO3 MaKCUMYyMa BhIIIIE HEKOTOPOTo Mopora, cienyeT npoaanath. s
00eux Mojiesieil mopor MPeACTaBISIET CO00I TOBEPUTETBbHBIN YPOBEHD TSI 3aK
JIIOYEHUS 0 OyaylleM MaKCMMyMe WIM MUHUMYME PhIHKA, KOTOpOeE IejIacT Heil
pOHHas ceTh Nepes OTnaveil mpukasa.

// 3amcb $akTOB B odann
for(cb = 1; cb <= nb; cb++) {

if(dt[cb] < IS_DATE) continue; // Tmepuon aHammsza
if(dt [cb+10] > OOS_DATE) break; // WTHOpMPYEM HOaHHHE BHE IIpenesioB
// BHOOPKM
if (opn[cb+1l] >= Lowest (opn, 3, cb)}
continue; // mpormyckaeM 3Ty GaxTH
fprintf(£il, "%ed", ++factcount); // HOMep OdakTa

PrepareNeurallnputs{var, els, cb) ;
for(k = 1; k <= 18; k++)

fprintf (£fil, "%7.3f", wvarlk] ); // CTaHOAPTHEE BXOIHHE NAHHBE
if (opn[cb+1l] < Lowest {opn, 9, cb+10))

netout = 1.0; else netout =0.0; // cumTaeM Lienb
fprintf (fil, "%6.1f\n", netout); // wuenp
if{(cb % 500) == 1)

printf ("CB = %d\n", cb); // wuHbOpMaIMS O mIpoTrpecce

}

// TeHepupyeM BXOIHBE CHUTHAJEB, IeHB JIMMATHBX IIPMKa30B U CTOI-IIPMKa30B

signal=0;

if (opn[cb+1l] < Lowest (opn, 3, cb)) { // myckaeM TOJIBKO 3TU
PrepareNeurallnputs(var, cls, cb) ; // obpabaTeBaeM OaHHHE
ntlset_inputv{nnet, &var[l]); // TiepenaeM B CeThb BXOINHBEE [NAHHBEE
ntlfire (nnet); // 3amyckaeMm TecT
netout = ntlget_output (nnet, 0); // TIONMydYaeM BHXOIHBE IIaHHBE
netout *= 100.0; // TIepeBOOMM B IIPOLIEHTEH!
if (netout > thresh) signal = 1; // CWIHaJl Ha IOKYIIKY

}
limprice = 0.5 * (hi[cb] + lo [cb]);
stpprice = cls [cb] +0.5 * signal * exitatr[cb] ;

TTockoJibKy KO ISl MOJIENIN, TPOTHO3UPYIOIIE MUHUMYMBI, MIOYTH UACH
TUYEH KOy MOJEIM Ha OCHOBE OOpallleHHOro BO BpeMeHU MemieHHoro %K,
BBIIIIE TIPUBEICHBI TOJILKO IBAa U3BMEHEHHBIX 0JIoKa. B rmepBom 0Jyioke obpallieH
Hbelli MenmneHHbii %K He MCIONb3yeTcs, a BMECTO 3TOIO PaCCUUTBIBAETCS
LIeb — Cepusl HyJIel WIM eIVMHUII, YKa3blBawoulas Ha Haauuue (1) mim oTcyT
ctBue (0) munumymoB. [1pu 3amvcu pakToB BMecTo 3HaYeHUst MeaneHHoro %K
3aMuChIBalOTCS 3HaYeHUs e, Bo BropoM 0710Ke BBOASITCS MpaBuia JJisl CpaB
HEHUSI BbIXOJAa HEUPOHHOU CETU ¢ COOTBETCTBYIOLIMM MTOPOTOM U TeHepaluu
COOCTBEHHO CUTHAJIOB BX0Jia B phIHOK. B 000MX 6/10Kax BKJIIOUEH KO, TIPETIsIT
CTBYIOIIMI 3anucK (pakToOB U MCIOIb30BAHUIO MMPOTHO3UPOBAHUS B Cyvae,
KOT/a 3aBTPALIHsIS LIeHAa OTKPBITUS HE MOXET 00pa3oBaTh MUHUMYM COTJIACHO
npaBuiaM. B Koje HMXe MpUBEAEHbI aHAJOTMYHbIE TpaBUia MPOrHO3UPOBA
HUSI MAKCUMYMOB.

// sanucesaesM (aKTH B dafn
for(ch = 1; cb <= nb; cbes) |
LE(du[ek] < I8 DATE) continue; // nepuoyn aHanmza
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if(dt[cb+10] > OOS_DATE) break; / / WTHOpMPYEM IaHHEHE BHE IIPenesioB
// BHOOPKM
if (opn[cb+1l] <= Highest(opn, 3, cb))
continue; // mporyckaeM 3Ty QaxTH
fprintf{fil, "%6d", ++factcount); // HOMep odaxTa

PrepareNeural lnputs (var, cls, cb) ;
for (k = 1; k <= 18; k++)

fprintf (fil, "%7.3f", wvar(kl]); // CTaHmapTHHE BXOMHHE 3HAYEHVIS
if{opn[cb+l] > Highest(opn, 9, cb+10))

netout = 1.0; else netout =0.0; // cumTaeM uenb
fprintf (£fil, "%6.1f\n", netout); // uens
if ({cb % 500) == 1)

printf ("CB = %d\n", cb); // wH)oOpMalMs O Iporpecce

}

// TeHepupyeM BXOIHBE CUTHAaJbl, IeHH JIMMUTHEX IIPUKA30B U CTOII- IPUKA30B

signal=0;

if (opn[cb+1l] > Highest (opn, 3, cb)) { // 3alyCkKaeM TOJIBKO BTU
PrepareNeurallnputs{var, cls, cb) ; // obpabaTeHBaeM NaHHHE
ntlset_inputv(nnet, &varf[l]); // TepemaeM B CeTb BXOOHBE 3HAYEHUS
ntlfire (nnet); // 3alyckaeM CeTb
netout = ntlget_output (nnet, 0); // TIONMy4YaeM BBEXOIHBE 3HAYEHUS
netout *= 100.0; // TepeBOOVMM B IIPOLIEHTH
if (netout > thresh) signal = -1; // CuUTHan Ha IPOIAaKY

}
limprice = 0.5 * (hi[cb] + lolcb]);

stpprice = cls[cb] + 0.5 * signal * exitatr[cb];

MeToponornsa tecCtTMpoBaHns Moaenu,
OCHOBaHHOM Ha TOYKe pa3BopoTa

Metononorvs MAEHTUYHA UCTIOJIb30BAHHOW I MOJEN Ha OOpaleHHOM BO
BpeMenu MemienHom %K. HabGop ¢dakToB reHepupyeTcs, 3arpyxaercs B
N-TRAIN, macmtabupyetcs v meperacoBbiBaetcsi. Habop ceteii mo 3 — 4 ciost
HEeHpPOHOB 00yYaeTcsl 10 MaKCUMaJIbHOI CXOIMMOCTHU U «IoaupyeTrcsi». Pac
CUMTBHIBAIOTCSI CTATUCTUYECKUE TOKa3aTesIM, TaKue KakK CKOppeKTUPOBaHHAs
Ha U30BITOYHYIO TTOATOHKY KOppesius.

Pe3ynbTaTbl TECTUPOBaHUSA Mopenei,
OCHOBaHHbIX Ha TOYKE pa3BopoTa

Ilpocnosuposanue munumymos. Ctpykrypa 1abn. 11-2 maeHtryHa tadm. 11-1.
Kak u B ciiyyae ¢ HEpOHHOM ceThio, 00y4YaBIIeiicsl MIPOrHO3MPOBAHUIO 00pa
LIIEHHOTO BO BpeMeHU MemieHHoro %K, Mexay 4icIoM CBSI3€il B CETU U MHO
JKeCTBEHHOM KOppeJsIei BbIXo/a ¢ IeJIbI0 HaOII0AaI0Ch pacTyIast CBsI3b; T.€.
KOppeJsiiys ObUIa BhIIIE 1JIs1 Oojiee KpyMHBIX cereid. CeThb, B 0011IeM, o0yJaiach
Ha Habope 13 23 900 pakTOB, YTO MEHBIIIE, YEM CETh IS IPOTHO3a 00pallleHHO
ro MemtenHoro %K. Paznnuue B KonndecTBe (haKTOB OOBSICHSIETCS TEM, YTO KC
M0JIb30BAJIMCh TOJIBKO CJIydau, Te 3aBTPaIHSIs IeHa OTKPBITHUSI MOIJIa IIPEICTAB
JISITh TOUKY pa3BopoTa. ITocKoJIbKY (pakThl IJ1s1 IPOTHO3UPOBAHUSI MUHUMYMOB
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Tabauua 11—2. Ilokazamenau obOy4enust HeUPOHHBIX cemell 0451 NPOSHO3UPOBAHUS
HUJICHUX MOoYeK pa3gopoma

HasBanue Pasmep Yucno cesizein Koppensuus Koppensuus
nocne Koppekuum
NN1.NET 18-4-1 76 0,109 0,094 0,050
NN2.NET 18-6-1 14 0,121 0,100 0,025
NN3.NET 18-8-1 152 0,146 0,122 0,049
NN4.NET 18-10-1 190 0,166 0,141 0,064
NN5.NET 18-12-1 228 0,167 0,137 -0,019
NN6.NET 18-16-1 304 0,185 0,148 -0,060
NN7.NET 18-20-1 380 0,225 0,188 0,057
NN8.NET 18-14-4-1 312 0,219 0,188 0,096
NN9.NET 18-20-6-1 486 0,294 0,260 0,166
PeanbHoe yucno 23900 MopapasymeBanocb 23900 8000

Tabauua 11—3. Ilokazameau oOyueHus HelPOHHbIX cemell 0451 NPOSHO3UPOBAHUSL
BePXHUX MOYeK pa3zeopoma

Hassanne Pasmep Yucno ceszen Koppensiums not':( ,?g pg:::,"g'(:m
NN1.NET 18-4-1 76 0,103 0,088 0,035
NN2.NET 18-6-1 114 0,117 0,097 -0,022
NN3.NET 18-8-1 152 0,138 0,116 0,017
NN4.NET 18-10-1 190 0,158 0,133 0,037
NN5.NET 18-12-1 228 0,166 0,138 -0,029
NN6.NET 18-16-1 304 0,197 0,166 0,033
NN7.NET 18-20-1 380 0,218 0,183 0,015
NN8.NET 18-14-4-1 312 0,229 0,202 0,119
NN9.NET 18-20-6-1 486 0,274 0,240 0,124
PeanbHoe uucno 25919 Moppasymeeanoch 25919 8000
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OTCTOSUTU JajIbLIe APYT OT APYTra, PE30HHO 3aKJIIOUUTh, YTO U30BITOYHOCTH B 3TOM
BbIOOpKe OyneT Huxke. [Ipy KOppeKIMU UCHOJb30BAINCH cienytoiue 3ddexk
TUBHBIE pa3Mepbl BbIOOPOK: 23 919 dpakToB (McxomHas) u 8000 (adpdexTuBHAs
BbIOOpPKA CO CHUXXEHHBIM KOJn4uecTBOM (pakToB). Tlocsie KoppeKiuu Hauiyd
1IMe pe3yabTaThl ObUIM MOKa3aHbl caMOUl OOJBIIONH U3 ABYX 4-CIIOMHBIX CETEH,
BTOpas 4-cloiHasl CeTh TakXXe ObLa BeCbMa pe3yabTaTuBHON. Kpome 3Tux AByx
cereil 3-cnoitHasg ceth ¢ 10 HEelipoHaMu CpelHEro Cosl TakXke IMoka3aaa Xopo
1IMe pe3yabTathl. 1 TecTupoBaHUsI TOProBoii 3(GhEeKTUBHOCTH ObLIa BbIOpa
Ha 6oJibllIas ceThb U3 4 coeB (nn9.net) U MajieHbKasl CETh U3 TPeX CJIOEB (nn4.net).

Ilpoenosuposanue maxcumymos. B 1aba. 11-3 npuBoasATCS ImokasaTeau pas
JIMYHBIX HEMPOHHBIX ceTeil, 00yueHHbIX Ha Habope u3 25 919 pakros. [Toka
3aTeNIM U 3[IeCh OBbLTM HATIPSIMYIO CBSI3aHBI C pa3MEPOM CETH — OoJIbliiee KO
JIMYECTBO CBsI3el MPUBOAWIO K JIydllieMy pe3ysbraty. [lociae ymepeHHOl Kop
peKIrr Ko3OGUIINEHTOB KOPPEISIIIUN TOJIBKO Majiasl 4-cIoifHas CeTh He TION
YMHUJIACh 3TOM 3aKOHOMEPHOCTH, TT0Ka3aB OOJIBIIYIO, YEM OXUAAIOCh, KOP
pensiumio. [1pu Gojiee cUIBHONM KOppeKIMU (B pacueTe Ha BHICOKYIO CTETIEHb
W3JIMIITHE ! TOATOHKY IO MICXOAHbBIC JaHHbBIE ) BEIICISITIICH TOJIBKO ABE 4-CII0M
HbI€ CeTU, MpUYeM HanuboJIbIIas CETh (nn9.net) mokKazaja caMylo BLICOKYIO KOP
pensiuuio. OgHa U3 3-CJIOMHBIX ceTell (nn4.net) TakxKe TMokKasajia 10CTaTOYHO
BBICOKMII pe3ysibTaT M ObUIa oToOpaHa ISl TIPOBENeHUsT COOCTBEHHO TeCTa.

PE3YJIbTATbl TOPFOBJIN OJ19 BCEX MOZEJIEA

B Ta6a. 11-4 npuBeneHsl Jyvllive MoKa3aTeau, MoJaydyeHHbIe IJIsl JaHHBIX, Ha
XOASIIUXCS B MIpefiesiaX BBIOOPKH, a Takxke 3¢ (hEeKTUBHOCTh NOPTdens Ha faH
HBIX B TIpeaeiax U BHE MpenesoB BeIOOpKU. [IpuBeaeHbl mokas3aTeau 151 BCex
KOMOWHAILIMI TpUKa3oB, ceTeid u Mmodeneil. B tabnuue: BbIb — Bun Beidbopku
nmanHbix (B — B npenenax, BHE — BHe npenenoB Bei6opkn); 10X % — moxon
HOCTb B npolieHTax rogoBsix; P/TIPUB — cooTHomieHue prucka/mpuodbUn B
ronoBoM ucuucieHun; BEP — accouuupoBaHHasi BEpOSITHOCTb CTATUCTUYEC
Koit nocroBepHocTu; CAEJI — yncio ciesok Ha BceX phIHKaX B COCTaBe MOPT
denst; TIPUB% — nipouieHT mprObUTbHBIX ciestok; SCAEJT — cpenHsist mpuObLIb/
yObITOK co caenku; JIHW — cpenHsisg nmuTenbHOCTh caeiaku B AHsx; [TPUBIJT —
o0111ast MPUOBLIbL OT IIMHHBIX TTO3ULMK B Thicsiuax noanapos; [IPUBKP— o6
11asi 1prUObLIb OT KOPOTKUX MO3UIUIA B Thicsyax aojiapoB. Ctonoust PI, P2, P3
MpeACTaBISIOT 3HaUeHUsI mapamMeTpoB: PI — noporoBoe 3HauyeHue, P2 — HO
Mep HeWpoHHO cetu (cornacHo Tadu. 11-1 — 11-3), P3— He ucnons3oBancs.
Bo Bcex ciyyasix mpuBeIeHbI Te MOPOTroBble 3HaUeHUs PI, KOTOpbie obecieun
BJIM MaKCUMaJibHY10 3MOEKTUBHOCTD B Mpeaenax BeIOOpKU. BHe mpenesnos
BBIOOPKU OBUIM MCITOJIb30BAaHbI T€ K€ 3HAUCHUS.

IMopor m1st oGpalieHHOro BOo BpeMeHn MemieHHoro %K ontuMusupoBat
Cs1 IJIS1 KaXKI0TIo BUJIa IPUKA30B C MOMOILbIO TPpOroHKU napametpa P1 ot 50 no
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Tabauua 11—4. Dppexmusrnocms nopmebens ¢ ayuuumu napamempamu no
OaHHbIM 8bIO0PKU 015 KAXWCO020 U3 MeCmOo8 6 Npedenax U éHe
npedenos 6vl00pKU

Bbls_[P1_|PZ |P3 | IOX% |P/NPUB] BEP | COEN |NPHE%] $CAEN | AHA_|NPHG/NPHEKP

| Tect 04, OSDAMBHHLIRE &ﬂﬂ%ﬁ_mfb 18-6-1. Bxog N0 OTHOLITHID
2 182.9 1.90

B 80 0 ! 0.000] @853 52| 8817 7] 3204] 1312
BHE 60l 2] 0 -29 -0.08) 0.578 279 38 -233 7 ATT 542
Tect 02, OfpauteHHsd MegneHusaii %H, cate 18-6-1, BXog N0 NMMUTHOMY NPHHAZY
B 60| 2| 0} 181.9 208/ 0.000 577 53 7878 7 3337 1208
BHE 80 2/ 0 -2.8] -0.13] 0.B04| 259 s -3m T 285 -3M
Tect 03. DSpawentsld MegnenHwn %H, cets 18-6-1, Bx0J N0 CTON-NPUHAIY
B 80 2| 0f 1348 1.57] 0.000 e 52 8408 T 2249 970
BHE 59| 21 0 27 0.05 0.458 182 38 2 7 84 -208
Tect 04, O6paueHHnA Mennasunii %K, cets 18-14-4-1, BxX0A N0 OTHPETHIO

80| 8 0] 534.7 3.78] 0.000] 2200 56 T0B0 7| 10682 4914
BHE 80| 8 0 -17.7] -088| 0822 o84 40| -1214 T 404 -790|
Tect 05. O6pa Hid MeanesHbid %H, cets 18-14-4-1, BX00 N0 NWMHTHOMY NDUKAZY
B 80| 8] 0] 5474] 4.01] 0.000] 1900 58] 8203 B| 10408 5251
BHE 80| 8| 0 -17.4] -0.50( 0.843 880 40 -961 7 -218 510
Tect 06. O6pa HbiA MepnerHud %H, ceTs 18-14-4-1, Bx0a N0 CTON-NPHKEIY
B. 59| 8 0] 3288 278 0.000] 1548 53 8304 8 G087 3890
BHE 59| 8 O -182| -050| 0848 &1 4l 1154 7| 587 128
TecT O7. HuwH#AR To4Ka pasecpora, ceTe 18-10-1, BXOf N0 OTHPLITHID
B 32) 4 0 3114 2.80] 0.000 718 81 9318 8| 6889 0
BHE 32| 4 O0f -188| -083 0855 07 35| -2327 T -T14 0
Tect O8. HWiHAR TOYKE paseopoTa, cets 18-10-1, BX0a N0 NUMUTHOMY NDHKASY
B 32 4] O 3084| 279 0000 @688 81| 8373 8| 6542 [
BHE 32| 4 0 -181 .77 0.543 300 ) -21687 T 858 0

Tect 09. HumHAR TOYHE passopoTa,. cets 18-10-1, sxod no cTonnpuxasy
B 32) 4| O 2368 2.08) 0.000 204 88| 10830 [] 125 [1]
BHE 32] 4] 0] -111] -058 0878 1] 32| -2888 T -281 0

Tect 10. HuwHAf TO4HE paasopota, ceTe 18-20-6-1, Exof No OTRPLITHK

B 54 9 0 7Tas0 4,80 0.000] 690 83| 18588 8] 12683 0
BHE 54/ 9 0] -134| -D64] 0908 21 38| -2001 T -582 0
Tect 11. HeHAA ToMKE pa3sopoTa, cate 18-20-6-1, Bx0f N0 NHMHTHOMY NpMKa Y

B 54| 8| 0] T420 4.70 0.000 878 83| 18580 9| 12552 0
BHE 54 ©| 0] <127 -080] 0.888] 284 38| -1888 T -535 0

Tect 12. Huwnfisl T04HE pa3sopoTa, ceTe 18-20-6-1, Bxog N0 CTON-MpHKE3y
B 150 9f o] 4868 294/ 0000] 2339 77] 15392] 9 5217] [1]
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Tabauuya 11—4. IDpgexmusnocmo nopmebens ¢ Ayvuumu napamempamu no
daHHbIM 8bI00PKU 0151 KAXNCO020 U3 MeCcmos 6 npedenax U éHe
npedenos evlbOpKU  (npodoadcerue)

BHE | 50] ®] 0] -1.8] -0.09] 0.577] 93] 39| -518 T 48 0]

Tect 13. BepxHas ToMKE pA3B0POTa, ceTh 18-10-1, BXOMA NO OTHPLITHIO

B 34| 4] O] 2088 188 0000 377 82 448 8 0 385

BHE M 4 0 121 0.17] 0.381 152 48 580 T 0 88

Tecr 14. BepHan To4Ka pa3sopoTa, cetk 18-10-1, 110 IHMHTHOMY NPHHaSZY

B 34 4 0f 20000 190 0000 370 82| amm 8 0l 32w

BHE M 4 0 3.0 0.13] 0.389 147 48 405 7 0 58

Tect 15. BepxHas ToYHa pa3sopoTa, ceTk 18-10-1, 8x0 no Cron-npHKasy

B 38 4] 0f 1754 1.44| 0.000 125 88| 12553 8 o] 1560

BHE 38 4 0 82 019 0.854 50 48| -1138 7 0 -58

Tect 16. BepxHAA TOYKa PA3B0POTA, CeTh 18-20-6-1, BX0A N0 OTHPBTHO

B 48 % 0] 6@ 281] 0.000f 258 78] 18550 [ 0] 4748

BHE 48/ @ 0 -19.4| -1.08| 0.987 91 27| -5314 7 0 -483

Tect 17. BepxHan TO4KE DAIBOPOTE, CETh 18-20-6-1, BX0A N0 NTHMHTHOMY NPHEE3Y

B 48 9| 0! B038 283 0000 252 78| 18805 8 0] 4784

BHE 48| & 0 -19.7] -1.05 0984 80 27| -5183 7 0| -484

Tect 18. BepxHan To4Ka pa3eopota, cets 18-20-6-1, Bxoa no cTon-npHKasy

B 30 o 0| 3873 248| 0.000] 1288 55| €320 [ 0| 8014
30| & 0 -25 098 0977 541 39] -2078 7 0] -1123

90 ¢ marom 1. [y Moaeneit mporHO3MPOBaHMUS Pa3BOPOTHBIX TOUEK ITOPOTO
BbI€ 3HaYeHMs ITporoHsumuch ot 20 mo 80 ¢ marom 2. B o6oux ciaydasx onTumu
3a1Msl MMPOBOAMIIACH TOJIBKO B TIpeeTaX BRIOOPKH, W JYYIIIHME ITapaMeTphl 3a
TeM HMCIIOTh30BAIMCH U B TIpeesiax, M BHE TIPENeIOB BEIOOPKHU BO BPEMS TECTH
poBaHM, KaK M B IPYTUX IJIaBaX 3TOW KHUTH.

P63y.l1bTaTbl TOproenu gna moaenum,
OCHOBaHHOWV Ha o6palwieHHoMm MegneHHoM %K

JIBe BbIOpaHHBIE HEMPOHHBIE CETM ¢ MAaKCMMAJIbHON BEPOSTHOCTBIO YCTOMYU
BOM pabOThI BHE IIPEALIOB BHIOOPKM (COIIACHO MX CKOPPEKTHMPOBAHHBIM KOP
pesausIM) ObUIM MCCIeI0BaHbl B OTHOIIEHUU WX TOProBO# 3(h(eKTUBHOCTH.
IlepBag cethb ObL1a 3-croitHoON (18-6-1 HelipoHOB), BTopas 4-cioitHoii (18-14-4-1
HEIPOHOB).
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Pesyavmamot 0aa cemu 18-6-1. B mipenenax BHIOOPKU, KaK M OXUIAIOCH,
pe3yabTaThl ObUTM BeIMKOJeNHbIMU. CpelHss cueiika npuHocuiia 6osee $6000
MpuOBLIM TIPU BCeX BUAAX BXOAOB, rofoBast MPUOBLTH cocTaBisuia oT 192,9%
(BXO[ 110 1IeHEe OTKPBITHS, TecT 1) 10 134,6% (BXOM IO CTOI-TIPUKA3y, TECT 3).
Taxue pe3yabTaThl ObUIM MOJIyYEHBI HA OCHOBE MOJTOHKM IO/ JAHHBIE CIOX
Hoil Mofenu u3 114 cBoboaHbIX mapaMeTpoB. CTOUT K 3a 3TUM UTO-TO, KpOMe
u3nuiHe noaronku? Bugumo, na. Ipu ncnosib3oBaHWM BXO/AA IO CTON-MPU
Ka3zy BHE MPEeSIOB BEIOOPKU yaJI0Ch MTOJTYYUTh HEKOTOPYIO TPUOBLTL — CPe
Hs1sl caenka npuHecnaa $362. XoTsl BHE MpeesioB BRIOOPKU APYrHe BUABI BXO
JIOB ObUTM YOBITOUHBIMU, 3TU YOBITKY ObLIM MEHBIIIE, YeM HaOJII0IaBIINECS IIPU
TECTUPOBAHUU APYTUX CUCTEM B MPEAbITYIINX [JIaBaX: MPU BXONE MO LIEHE OT
KPBITUSI YOBITKH COCTaBJIsLIU TOJIbKO $233 B cienike, a Ipu BXOJE 1O JIUMUTHO
My ripuKasy (tecr 2) — $331. Kax 3710 ciyyanocs U ¢ APYrMMU MOJAEISAMU, BXOJ,
IO CTOI-IPUKaA3y padoTall Ty4lle, 4eM BXO/ 110 IUMUTHOMY Mpuka3sy. BHe mipe
JIeJIOB BBIOOPKU cucTeMa Obula MpUObUThHA CO BCEMU BUIAMU BXOIOB TIPU TOP
rOBJIe TOJIBKO IJTMHHBIMUY Mo3UlMsiMU. KopoTkue mo3uiuu 6bUtH yOBITOYHBI CO
BCEMU BUJAMU BXOIIOB.

B GEeKTUBHOCTh CUCTEMBI B Mpeleax BBIOOPKU ObLTa MOTpPsICAIOIISH IS
BCEX BUJIOB BXOJOB U Ha BCEX PhIHKAX C HECKOJbKUMU UCKIIOUeHUsIMU. Hau
Xyauei obuia 3¢ (EeKTUBHOCTh HAa PBIHKE €Bpoao/UIapa, BUAUMO, BBUIY CBOM
CTBEHHBIX 3TOMY PBIHKY BBICOKMX TpaH3aKIIMOHHBIX pacxomgoB. Cirabo pabdo
Taja CUCTeMa Ha pbIHKaX cepedpa, COeBOro Macja, Ka3HauyelCKUX oburanuit
U BeKceJiell, KaHaaCcKoro gosuiapa, OpuTaHCKoOro (pyHTa, 30/10Ta U Kakao. Bu
JIMUMO, OCOOEHHOCTU 3TUX PHIHKOB 3aTPYIHSIIOT HEMPOCETU, TTOCKOJIbKY OCTaTb
Hble PBIHKY OBUIM BBICOKOMPUOBLILHBIMU. MHOTIME M3 3TUX PBIHKOB TaKXke
pabdoTaliv IUIOXO C APYTUMU MOMACISIMU.

BHe npenenoB BEIOOPKYU TOPTOBIIS ObUIA YCTIELTHOM JJIsT BCEX BUIIOB MPUKa
30B Ha pbIHKaxX Ka3HauyelcKux obOaurauuil (HempUObUIBLHBIX B TpEAesiax Bbl
0OpKM), HEMELKOM MapKu, IIBEUIIAPCKOro (hpaHKa, UEHBI, HEATUIUPOBAHHO
ro OeH3MHa, 30JI0Ta (TakKe HeMPUOBUTLHOTO B TIpeaesiax BhIOOPKU), Majuiaaust
u koe. MHorue npyrue peIHKY TakKe ObUTM TTPUOBUTBHBI C IBYMST WIX TPEMST
BUIaMu BxonoB. [Ipu Ucrob30BaHUM BXOAA IO CTOM-MpPUKa3y (HAaUIy4IlIero B
1IeJIOM) 3HAYUTEIbHYIO ITpUOBLIb TpruHOCKIM daxe peiHKU S&P 500 u NYFE, a
TaKKe XXHMBOTO CKOTa, COeBbIX O000B, COEBOII MYKM U OBcCa.

Ha puc. 11-1 uzobpaxkeH rpacduk M3MEHEHUsI KanuTaia JAJjisi MOAeIu Ha
OCHOBE IPOrHO3MPOBaHUS 0OpallleHHOro Bo BpeMeHu MemieHHoro %K ¢ Bxo
JIOM TI0 cTon-npukasy. Kak BUAHO, KanuTasl yBEJIMYUBACTCSI B MpPEeiax Bbl
OOpKU U B TEUEHUE MMOJJOBUHBI TTEPHOia BHE BHIOOPKU, MOCJIE YETO HAUMHAETCS
MeJUICHHOE CHUXXEHUE.

Pezyabmamot 0aa cemu 18-14-4-1. Dra ceTh B Tipenenax BbIOOPKU paboTayia
3HAYUTEJBHO JIy4llle, YeM BHE ee MpeaesioB. B mpenenax BIOOPKU MPUOBLIbH
BapbUpoBajach oT 328,9% B rof (Ipu BXOJE MO CTOI-TIpUKa3y, TecT 6) 10 534,7%
(Bxom 1o 1ieHe OTKpBITUS, TecT 4). Bo Bcex ciyvasix cpenHsist [IprObUih B cienke
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npesbiiiana $6000. Kak 0GbIYHO, AJIMHHBIE TO3ULIMK ObUIM MPUOBUIEHEE KO
poTtkux. BHe mpeneioB BEIOOPKU BCEe BUIBI BXOAOB ObLIM YOBITOYHBI, HO, KaK 1
B IIpeabIayllieM Habope TeCTOB, 3TU YOBITKM ObLIM MEHbIIIE, YeM XapaKTepHbIe
UIsS TOPIOBBIX CUCTEM, OIIMCAHHBIX B IPYIUX IIaBax, T.e. ommke K $1000, yem K
$2000. Dra ceTh TaKKe MTPOBOAMIIA TOPa3a0 OOJbIIE CAEIOK, YEM IPEABIIYILIA,
npuyeM Jyydllie BCero padoTaa BXO[ 110 JUMUTHOMY IIpuKa3y (TecT 5). YOBITKU
JIJIMHHBIX MO3UIIMI ObUIM MEHBbIIIE, YeM KOPOTKHUX, 32 UCKIIIOUEHUEM BXO/a IO
CTON-MpHYKa3y, TAe YOBITOK KOPOTKUX MO3ULMI ObLI CPABHUTEIBHO HEOOJb
M. [ToBeiieHHas1 2 HEKTUBHOCTD B TIpeaeiax BEBIOOPKM W PE3KOe TMageHue
3¢ GEeKTUBHOCTH 3a ee TpeaeiaMu — YeTKUN MpU3HaK U30BITOYHON MOATOH
KU TOJ JaHHBIE, KOTOPOIi JocTUIIa OoibIilast ceTh ¢ 320 mapameTpaMu, IIO[
CTPOUBILKMCH O] OCOOEHHOCTHU Y4eOHOI0o Habopa JaHHKIX, HO TOTePsIB 3P dhek
TUBHOCTb BHE BBIOODKH.

B npenenax BbIOOPKU MpakKTUYECKU BCe PHIHKW OBbLTM MPUOBLIBHBI CO BCE
MM BUJAMU BXOJIOB 3a TpeMsl UCKIIIOUEHUSMU: cepedpo, KaHaJACKHUI Aoaap v
Kakao. OTU PbIHKU B LIEJIOM TPYIHO TOAal0TCs TI00oi cucteme. BHe mpene
JIOB BBIOOPKM cHcTeMa Oblia MpUObLIbHA CO BCEMU BUAAMU BXOOOB Ha psijie
PBIHKOB: HEMELIKOW MapKu, KaHaJICKOTo 0Ju1apa, ChIpoii HedTu, Ma3yTa, naj
Jlaausi, OTKOPMJIGHHOTO CKOTa, XMBOTO cKoTa U Jeca. 1o kpaitHeit mepe ¢ on
HUM U3 BUIOB BXOJOB pabOTalu MPUOBUILHO €I11e HECKOJIbKO PHIHKOB.

I'padmk n3MeHeHMsT KamuTajla MoKa3blBaJl MTOCTOSTHHBIN POCT BILUIOThH 10
KOHIIa Mepro/ia BBIOOPKU, OTKYa HAUMHAJIOCh TJIABHOE CHUXKEHUE, UTO XapakK
TEPHO IIJIS1 TIOBEJCHUS MepPeoNTUMU3UPOBAHHOM cucTeMbl. [l BBIOOPKU U3
88 092 (pakTOB Takast HEMPOHHAS CETh, BO3MOXHO, ObLIA CJIUIIIKOM OOJIBIION.

Pe3ynbTaTthl TOProeau Ans Moaenu,
OCHOBaHHOW Ha HWXXHEW TOo4YKe pa3BopoTa

JIBe BEIOpaHHBIE HEMPOHHBIE CETH ¢ MAKCUMAJIbHOM BEPOSTHOCTBIO YCTONYN
BOI1 paOOTHI BHE IIPeea0B BEIOOPKHU (COTTIACHO UX CKOPPEKTUPOBAHHBIM KOP
pelsiuusaM) ObUTA MCCIEAOBaHBl B OTHOIIIEHUH UX TOPTroBoi 3 (GEKTUBHOCTH.
Huxe paccMoTrpeHa adpdexTruBHOCT 6onbiieit (18-20-6-1) v MeHbIIER U3 HUX
(18-10-1).

Pe3yavmamut 0aa cemu 18-10-1. B mipenenax BbIOOpKM 3Ta ceThb paboTaia
Ype3BbIYaiHO MPUOBUIBHO, YTO MPU TaKOW CTeNMeHU MOATOHKU HEeYyIWBUTEIb
Ho. BHe npenenoB BBIOOPKM M 3Ta CUCTeMa OTHOCHMJIACh K YMCITY CHJIBHO YObI
TOYHBIX. J1J151 Bcex TpeX BUIOB BXOA0B (I10 LIeHE OTKPBITUS, 10 IUMUTHOMY ITPU
Ka3sy U Mo CTOI-MpUKa3y — TeCThl 7, 8 1 9 COOTBETCTBEHHO) CPEIHMI YOBITOK B
coenke coctaBui okojio $2000, yTO TMIIMYHO I MHOTUX PACCMOTPEHHBIX pa
Hee yOBITOUHBIX MOJIesieil. YOBITKY ObUTM TeM 0oJjiee TpUMeydaTesIbHbI, 4YTO MO
JIeJIb BeJia TOPTOBJIIO TOJBKO JUTMHHBIMU MTO3ULIMSIMU, OOBIYHO 00Jiee BHITOIHBI
MU, YeM KOPOTKHUE.
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B mpenenax BEIOOPKU TOJBKO YETHIpE pPhIHKA HE OBLIM BBEICOKOIPUOBLIbL
HBIMU: OpuTaHCKMI GYHT, cepeOpo, KUBOM CKOT M KyKypy3a. PrIHOK ceped
pa, Kak U3BECTHO, BBI3BIBAJI IPOOJIEMBI Y BCEX MCITBITAHHBIX MoJieieii. BHe mpe
JIeJIOB BBIOOPKY CETh NMIPUHOCUIIA TPUOBLIH TIPU BCEX BUAAX BXOMOB Ha PBIHKAX
S&P 500, neHsl, ceIpoii HePTH, HEATUIIMPOBAHHOTO OCH3WHA, MAJUTAINSI, COEBBIX
0000B 1 coeBoro Macia. Ilo kpaitHeit Mepe ¢ OTHMM 13 BUAOB BXOJIOB padboTa
JIY TIPUOBLIBHO €IlI¢ HECKOIBKO PBIHKOB. I'padpuK n3MeHeHUs KaruTalia rmoka
3bIBaJI IOCTOSIHHBIN POCT BIUIOTh JO KOHILIA TIEpHoJa BBIOOPKU, OTKyda HauMl
HAaJIOCh MIOCTOSTHHOE CHIKEHUE.

Pezyavmamot 0aa cemu 18-20-6-1. Dt naHHble nojydeHsl B Tectax 10, 11 u
12 (BXOn MO 1IeHE OTKPBITUS, TI0 JUMUTHOMY IIPUKAa3y U CTOM-TIPUKA3y COOT

BETCTBEHHO) . D((heKTUBHOCTb 3TOI CETH B Mpeaeiax BbIOOPKM B3jeTesa 10
HeBeposITHOTO ypoBHsI. I1pu BXoJe 110 [IeHe OTKPBITUSI TOI0Bas MPUObLIb CO

craBmia 768%, npuyem 83% u3 699 caenok ObutM MPUOBLLILHBL. CpemaHsis Ipu

ObUIb B cresike cocraBuiaa $18 588. Kak Hu cTpaHHO, mpu GOJIbILIEM pasMeEpe
9TOM CETU U, ClleoBaTebHO, OOJIbIlIel BO3MOXHOCTH MOATOHKHU TOJI TaHHbIE
ee 3(p(peKTUBHOCTL BHE IPEAEJIOB BEIOOPKH IO MOKa3aTeN0 CpeaHel MpuObI

JIX B CAENKE TPEBOCXOAMIA MEHBIIYIO TI0 pa3MepaM CeTh, OCOOEHHO B cliyyae
BXOJIa 10 CTOIN-IPUKA3y, TIe YOBITOK cocTtaBui Bcero $518.

Bce peiHKHM B npenesiax BBIOOPKHU 0€3 MCKITIOUEeHMS] ObUIN TTPUOBUTEHBIMHU C
KCIIOJIb30BaHMEM JIIOObIX BXOM0B. BHe mpenenoB BHIOOPKU CO BCEMU BUIAAMU
BXOHOB IMPUOBIIBHBIMU ObUIM pBIHKY S&P 500, OpuTaHcKoro pyHTa, IIATUHEI,
naajaaausi, COeBOM MyKM, MIIEHULbI, KAH3aCCKOM IMIIEHULIbI, MUHHECOTCKOM
MIIEHUIIBI 1 JIECA.

Pe3ynbTaTbl TOProBnu s Mogenu,
OCHOBaHHO Ha BEpXHeW TOYKe pa3BopoTa

JIBe BEIOpaHHBIC HEHPOHHBIC CETH ¢ MAKCMMAJIbHOM BEPOSITHOCTBIO YCTOMYMBOM
paboThI BHE MPEIEIOB BHIOOPKU (COITIACHO UX CKOPPEKTUPOBAHHBIM KOPPEJISILIN
sIM) ObUIM UCCJIEOBaHBI B OTHOIIIEHUU X TOproBoii adydekTuBHocTU. Huke pac
cMoTpeHa 3¢ dekTUBHOCTD 6oJbieii (18-20-6-1) u meHbIeit n3 Hux (18-10-1).

Pezyavmamot dana cemu 18-10-1. Kak o0bIYHO, B mpeaeaax BHIOOPKU 3Ta CETh
ObUTa Ype3BBIYaiHO MPUOBIILHONW. BHE mpeneioB BEIOOPKHM MPUOELIH OblIa
MOJy4eHa C UCIOJIb30BaHUEM JABYX BUIOB BXOIHBIX TPUKA30B — TI0 1LIEHE OT
KpbITHS (TecT 13) u mo tumMuTHOMY npuKasy (tect 14). I1pu ucnoab3oBaHUM
BXOJIa TI0 CTON-TIpuKa3y (Tect 15) ObLIM IMOJydYeHbl yMEpPEHHbBIE YOBITKH. DTO
HEOXWIaHHO, YUUTBIBASI TO, YTO KOPOTKME MO3UIIUU OOBIYHO ObIBAIM MEHEe
MPUOBITLHBIMU, YeM JIJTUHHBIE.

Paz0op oTaenpHBIX PHIHKOB MTOKA3bIBAET, UTO B IIpeiesiaX BEIOOPKU TOJb
KO PBIHKM KaHAJICKOTO J0Jjlapa, OTKOPMJIIEHHOTO CKOTa, COEBOTO MacJja, Iiie
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HUIIBI M KaKao He ObLIY MPUOBLIBHBI CO BCEMM TPEeMSI BUIaMy BXomoB. BHe 1ipe

JIEJIOB BBIOOPKHU TIPU MCITOJIb30BAHMUM BCEX TPEX BXOIOB 3HAYMTEIbHBIC ITPU

ObLTM ObUTM TTOJTyYeHBl Ha PBIHKAX HEMELKOW MapKu, UeHBI, CHIPO HedTH,
Ma3yTa, OTKOPMJIEHHOTO CKOTa, XXMBOTO CKOTa M KyKypy3bl. [IpuOBLTEHOCTH
DPBIHKOB MEHBI, CHIPOW He(TU M A0 HEKOTOPOU CTENEHU KYKYpy3bl COOTBET

CTBOBaJIa XOpOIIIei paboTe Ha 3TUX PhIHKAX MOAEIN HUKHEN TOUYKU Pa3BOpO

Ta. BHe mpenesaoB BHIOOPKY 3TH PHIHKY paboTaIu MPUObUTEHO C 00eMMU MOIe

JIIMM TOUYEK pa3BopoTa (HWDKHEW M BepXHEi).

I'pacdhuk namenenust kamutana (puc. 11-2 nj1s Bxoaa 1Mo 1eHe OTKPBITHS)
MMOKa3bIBaeT Pe3KUI POCT KanuTaa 1o aBrycta 1993 r., a 3aTtem Gojee MemieH
HBIN MOIBEM B TEYEHUWE BCETO OCTAJBHOTO MepHoia BBIOOPKU W IBYX TpeTeit
nepuojaa BHe BBIOOpKU. [locie aToro HauMHaeTcs IIaBHOE CHUDKEHUE.

Pezyavmamot 0aa cemu 18-20-6-1. Kak n oxuganoch, 3Ta CeTh, HAUMOObIIAS
M3 IBYX BBIOpAHHBIX, ITOKA3ajla CaMyl0 BBEICOKYIO 3(p(EeKTUBHOCTh B IIpeaeiiax
BBIOOpPKHU. BHe mpenenoB BRIOOPKM 3Ta ceTh paboTaia CO BCEMU BUIAMU BXO
JIOB OTBpPATUTENbHO (TecThbl 16, 171 18 — BXO[ IO LiEHE OTKPBLITUS, I10 JIUMUT
HOMY NIpUKa3y M CTOMN-TIpUKa3y COOTBETCTBeHHO). HanmMeHee yOBITOUHEIE pe
3yJIbTAThl OBIUIM TMOJYYEHBI IIPU MCITIOJIb30BAHWUM BXOJA IO CTOII-TIIPHKA3y.

B mipenenax BBIOOPKM TOJBKO PRIHKM cepedpa, MIIeHUIIbI, caxapa 1 aIeib
CHMHOBOTO COKa He IPUHOCHUIN MMPUOBIINA CO BCEMU TpeMsI BUIaMU BXOHOB. BHe
TIpeIeIoB BHIOOPKH TOJBEKO PEIHOK KaKao ObUT TPUOBIJICH CO BCEMU TPEMS BXO
mamMu. Kak HM cTpaHHO, BCe PEIHKHM METAJJIOB ITOKA3BIBAJINA BEICOKHE TTPHOBITHA
MIPpU BXOJE IO IEHE OTKPBITUS U IT0 JUMUTHOMY IIPHKa3y BHE TIPEACIIOB BEI
0OpKHM, paBHO KaK M PEIHKA OTKOPMJICHHOTO CKOTa, KaKao 1 XJIOIIKa.

AHaM3 KaIrmmTaja mopTdeis IMoKa3biBaeT HEBEPOSTHO INIANKYIO M YCTOM
YMBYIO IPUOBLIH B Mpeneiax BEIOOPKU U YOBITKM BHE TIPEIESIOB BEIOOPKM TSI
BCEX BUIOB BXOIOB.

OB30P PE3YJIbTATOB

B Ta6u. 11-5 u 11-6 npuBeneHbl pe3yabTaThl pabOThI BCEX MOJEIIE, OCHOBAH
HBIX HA HEMPOHHBIX CETSIX Ha pa3JIMYHLIX pblHKaX. B mepBoM cT0/1011€ yKa3aHOo
0003HaYeHUEe pPhIHKA, CPEIHUIA U TIPaBBIil CTOJIOLBI COMEPXKAT KOJIUIECTBO B
TOJHBIX TECTOB JUIsI JaHHOTO pblHKa. Llndpsl B epBoii CTpOKE YKa3bIBAIOT Ha
Homep TecTa. [lociemnHsIst cTpoKa MOKa3bIBaeT, Ha CKOJbKUX PhIHKAX JaHHAas
MojieJib ObUIa BhIrogHoM. CTeneHb NPUObUIbHOCTA U YOBITOYHOCTH PHIHKOB JUIST
KaXXIIol MOIEIN yKa3aHa CJIeIYIOIIMM o0pa3oM: OIMH MUHYC (—) O3HadaeT
yobITOK B $2000 — 4000, 1Ba MuHYyca (——) — yobITOK 60see $4000; omuH 1uTIOC
(+) osnHauvaer nmpu6sUTE OoT $1000 10 $2000, HBa TIOCA (+ +) — MPUOHITL GO
stee $2000; mycras syeiika o3HadaeT mpuobLIb 10 $1000 wim yoRITOK He Goee
$1999 co cmenxku. (HasBaHusI ppIHKOB M MX CUMBOJIBI COOTBETCTBYIOT 0003Ha
yeHusiM taoi. 11-1; gyacte 11, BBenenue.) B rpenemax BbIOOPKY Bce BUABI BXOJIOB
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Tabauua 11—7. Dgexmusnocmo HellponHbix cemell, pacnpedeieHnHas no
Mmodeau, eudy npukasa u evlbopie

Mogenb B npeaenax BbIGOpKU BHe npeaenos BbIGOPKU Cpenxee
Mo Mo Mo Mo Mo Mo B BHe
OTKPLITUIO  JIMMUTHOMY  cTOn OTKPLITUIO IMMUTHOMY CTON | Mpefenax Npeaesos
npukasy — npukasy npukasy npukasy

MeaneHHblit 06paLueHHblin %K, cetb 18-6-1

[0X% 129,9 181,9 153,9 -2,9 -2,9 2,7 176,2 -1,0
$CAEN 6917 7879 6764 -233 -331 362 7187 -67
MeaneHHblit o6paweHHbin %K, cetb 18-14-4-1

[0X% 534,7 547,4 328,9 -17,7 -17,4 -16,2 470,3 -17,1
$cOoen 7080 8203 6304 | -1214 -961 -1154 7196 -1110
Touka pa3BopoTa, ANIMHHbIE caenku, ceTb 18-10-1

AO0X% 311.1 308,4 236,8 -16,8 -16,1 -11,1 285,4 -14,6
$CAEN 9316 9373 10630 | -2327 -2197 -2868 9773 -2464
Touka pa3BopoTa, AJIMHHbIE CAENKU, ceTb 18-20-6-1

[0X% 768,0 742,0 468,8 -134 -12,7 -1,8 659,6 -9,3
$coen 18588 18569 16392 -2001 -1886 -518 17516 -1468
Touka pa3BopoTa, KopoTkue caenku, cetb 18-10-1

AO0X% 206,8 209,0 175,4 12,1 8,0 -6,2 197,1 4,6
$CAEN 8448 8701 12553 580 405 -1138 9901 -51
Touka pa3BopoTta, KOPOTKUeE caenku, cetb 18-20-6-1

BO0X% 601,9 603,8 387,3 -19,4 -19,7 -22,5 531,0 -20,5
$CAEN 18550 18905 6320 | -5314 -5163 -2076 14592 -4184
CpepHee

L0X% 435,9 432,1 201,8 -9,7 -10,1 -9,2 386,6 -9,7
$CAEN 11483 11938 9661 | -1752 -1689 -1232 11027  -1557

€O BCEMM MOJIEJISIMU JaBajiid OrpoMHbIe IpuobuM (Tadi. 11-7). Ilpu ycpenne
HUM 110 BCEM MOJIEJISIM JIy4Ille BCcero paboTajIy BXOIBI 110 1IeHe OTKPHITUS U 1O
JIMMUTHOMY IIPUKa3y, a Xy>kKe BCEro BXOJ IT0 CTOII-IIPUKa3y, HO pa3HuUIla ObL1a
o4yeHb HebobIIoN. B mpenenax BEIOOpKM HauUOOJbIIAsA CpeaHsIsl IPUOLLIb B
cIeNIKe OTMEUeHa JIJIsi OOJIBIIMX CeTeil Ha MPUHIIUIIEe MaKCUMAaJIbHOI M MUHHU
MaJIbHOM TOYEK pa3BopoTa. BHe mpeneaoB BEBIOOPKM JIy4ilie BCETO paboTaa BXO
10 CTOTI-TIprKa3y. B o01ieM, JIydiiie Bcero Ipu yCpeTHeHUH 110 BXo1aM padboTa
JIK MOJIeNTb Ha 0OpallleHHOM BO BpeMeHn MemieHHoM %K 1 Mozmesbh Ha Bepx
Hell TOuKe pa3BopoTa.
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SAKJTIOMEHUE

ITpu nepBoit MOMBITKE MPUMEHUTD A1 aHAJIM3a UHIAMBUIYaJbHBIX PHIHKOB
HelipoHHyIo ceTh (Katz, McCormick, HOSIOpb 1996) MbI TIPUIILTHA K BEIBOLY O
MOJIHOM OECIoJIe3HOCTU Takoro mnojaxonaa. IloBeaeHue HEKOTOPBIX U3 MPOBE
JNEHHBIX ceifyac TeCTOB BHE MpeaeoB BHIOOPKM HEMHOTO OOHaJeXUBaeT Mo
CPaBHEHHUIO C HAIUM OIBITOM MCCJIEIOBAHUSI MPOCThIX HEHPOHHBIX CETEH.
DTU pe3yabTaThl, MOYTU HECOMHEHHO, 00YCJIOBIEHBI OOJIBIIUM KOJINYECTBOM
TOYEK JaHHBIX B oOyuyarolieM Habope, BKIHOYAIOIIEM BCE PHIHKM B COCTaBe
noptdensi, a He KaKoi-I1100 OAH pbIHOK. B 00111eM, yeM Oosbliie BEIOOPKA,
HCITOJIb3yeMast 111 00ydeHMsT (VI ONTUMU3ALNI), TeM OOJIbIle BEPOSITHOCTh
COXpaHEeHUs MOJOXUTENIbHON 3(PHEKTUBHOCTU BHE €€ MpeaesioB. YBEeJIUUYUTh
pa3Mep BBIOOPKHU MOXKHO, UCMOJIb3ysl 0oJiee cTapble TaHHbBIE, YTO BIIOJHE BO3
MOXHO JJIs psiia BKIIOUEHHBIX B Hallle UccliefoBaHUe pbIHKOB. KpoMme Toro,
MOXHO BBECTU B TIOPT(eib OMOTHUTEIbHbIE PHIHKU, YTO, BO3MOXHO, TIpe.
CTaBIsIeT CO0OM ONTUMANIBHBINA CITOCOO YIy4YIIeHWsI 00ydJalolnero Hadopa.
ITpuHUMIT ONTUMM3ALUKM COCTOUT B TOM, UTO BEPOSITHOCTb YCTOMUMBBIX pe
3yJITATOB TMOBBILIAETCS] CO CHUXKEHHUEM KOJIMYecTBa apaMeTpoB MO, Yuu
ThIBasi B YeM-TO TOJIOXKUTEIbHbIE Pe3yJbTaThl HEKOTOPBIX 13 TECTOB, BO3MOX
HO, UMeeT CMBICJI IPOIOJIKaTh UCCIIEIOBAHMS ¢ 0ojiee YCIOXKHEHHBIMU MOJIEIS
Mu. Kak BapuaHT MOXHO ObUIO Obl YJIYYIIUTb MPEABaApUTEIbHYIO 00pabOTKY
JAHHBIX B CMBICJIE YMEHBILIEHUS OOILIETO YKCIIa BBOAOB 0€3 MOTEPU BaxKHOM PO
THOCTUYECKOW MHMOpMAaIIMU — 3TO MOXET cliejlaTh CUCTEMY OYeHb MPUOBLIb
Hoii. [Tpu MeHbIIIEM KOJIMYECTBE BBOJIOB B CETU OYJEeT MEHBbILIE CBSI3EH AJIs OLIeH
KU, cJeAoBaTe/bHO, TIOArOHKA IO/ KPUBYIO — BaxkHasl Ipobsiema, Cys 1o pe
3yJIbTaTaM U YPOBHSIM yCaaKu, — OyIeT MPeACTaBIsITh MEHBIIYIO YTPO3y.

4YTO Mbl Y3HAJIN?

HpI/I BBITTOJTHEHHUM HEKOTOPLIX YCHOBI/Iﬁ HeﬁpOHHbIC CETN MOI'YyT
HUCTIOJIb30BATHCS B CUCTEMHOM TOPTOBJIC. KpI/ITI/I‘-IeCKI/IM MOMCHTOM
TSI U30eXXaHUS Bpe,[[HOﬁ IMOATOHKU IO UCTOPUYECKUNE JaHHBIC (B
IIPOTUBOITOJIOKHOCTD TOJIE3HOM OHTI/IMI/ISaHI/II/I) ABJIACTCA JOCTH
XKEHHUE aJ€KBAaTHOIrO COOTHOIICHUA pa3MeEpa BI)I60pKI/I JaHHBIX N
KOJIMYECTBA CBOOOIHBIX nmapaMeEeTpoB CCTHU.

+ Tloxgronka mox MCTOPUYECKUE TaHHBIC SIBISETCS 3HAYNUTETHLHOM
Mpo0JieMoii MPU UCMOJb30BaHUM HepPOHHBIX ceTeii. CreayeT 00
pamiath BHUMaHKE Ha JII000I METOM, CITOCOOHBIN YMEHBIIUTDL 00
1ee KOJUYeCTBO CBOOOMHBIX IMapaMeTpoB 0e3 MoTepu BakHOM
nHOOpPMAILINU, HAIpUMep THIATEIBHYIO TPEABAPUTEIBHYIO 00pa
0OTKY 1 cxkaTue MHGbOopMaLMu.

Iyt 0OyJ4eHMsT HeMPOHHEBIX CeTeil HEOOXOMMMO MCTIOIb30BaTh BB
Oopxu Gonbioro pazmepa. [loaTromy oOyyeHNE Ha 1EIOM TTOPT
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dene GUHAHCOBBIX MHCTPYMEHTOB IPUBOIUT K JIYYIIUM pPe3Yilb

TaTaM, 4eM oOy4YeHMe Ha OTAEIbHBIX PhIHKAX, HECMOTPS Ha IOTe

pio pbiHOYHOM crneuuuku. OauH 13 BO3MOXHBIX ITOAXON0B —
pacCHIUPSTh KOJIMYECTBO PHIHKOB B MMOPT(desie U, IT0 BO3MOXHOCTH,
00BeM oOyyuaroIell BRIOOPKU JaHHBIX. JloBeas 3To 10 Ipeaesia, Bo3

MOXHO, UMEET CMBICT 00y4aTh CeTh Ha COTHSIX PHIHKOB Pa3HOOO

Pa3HBIX TOBApOB, BAJIIOT M LIEHHBIX OyMar B IOIBITKE CO3aTh «YHU

BepCaAJIbHYIO CUCTEMY IIPOTHO3UPOBaHUs 1ieH». Eciu B TakoM Bce

MUPHOM IIPOCTPAHCTBE PBIHKOB CYIIECTBYIOT ITPOrHOCTUYECKU
MOJIe3HbIE MOJEJIA, TO TaKasl MOIBITKA, BEPOSITHO, AEHCTBUTEIbLHO
OyneT ompaBIaHHOI.

HekoTopble 13 ppIHKOB pabOTalOT IIJIOXO AaXKe B Mpeaeaax BbIOOp
KU, IpYTUe yAep>KUBaIOT MPUOBbLIBHOCTD BHE €€ MPEIeIoB, KaK 3TO
CIy4asioch C HEKOTOPHIMU MOJAEJISIMU B TIPEAIIECTBYIOIIMX IJIaBax.
OnHu pIHKY, CJIEAOBATEbHO, O0JIbIIIE TTOAXOMST 711 TPUMEHEHUS
OIpeeIEeHHBIX METOOB, YeM apyrue. ITouck moaxonsiux pbiH
KOB Ha OCHOBE 3(P(PEeKTHBHOCTU BHE IPEAEIOB BHIOOPKU MOXKET
CTaTh IOJIE3HBIM ITOAXOA0M ITpU pa3paboTKe M UCITOIb30BaHUU TOP
TOBBIX CUCTEM HAa OCHOBE HEMPOHHBIX CETEH.



CNABA 12

NeHeTnyeckme an ropmtTmbli

OCHOBBIBasSICh Ha MOJIEJISIX, UCITOJIb3YeMBIX B OMOJIOTMA M KOHOMMKE, MaTe
maTuk 1 ncuxoJjor JIxxon Xomnana (John Holland) paspabortan ajJroputM re
HETHUYECKOM ONTUMU3ALNU. AJITOPUTM BIEpBEIe OBLT OITyOJIMKOBAaH B KHUTE
XoyutaHga «AmamnTalus B €CTECTBEHHBIX M UCKYCCTBEHHBIX CHUCTEMaX»
(J. Holland, Adaptation in Natural and Artificial Systems, 1975). 'eneTuuec
Kue aroput™hbI (I'A) BIIepBBIe CTAIM IIPUMEHSITHCS B KOMITBIOTEPHBIX TUCIIUTT
nuHax B Havase 1990-x rogoB (Yuret and de la Maza, 1994). Toprosoe coo0liie
CTBO BIIEpBbIE 0OpATWIO HAa HUX BHUMaHUE oKojio 1993r., korma mosisBUIOCH
Heckoibko ctateii (Burke, 1993; Katz and McCormick, 1994; Oliver, 1994) u
KOMITBIOTE pHBIX ITporpaMM. C TeX IMop HECKOJIBKO (hUPM T0OAaBUIN TeHETUIEC
Koe o0y4YeHHe B CBOU IPOTPAMMHBIE TIAKEThI, a Y HEKOTOPBIX €CTh axe PO
rpaMMBI TeHETHYECKOM ONTUMU3AUN IMPO(ECCHOHATILHOTO YPOBHSI.

B ToproBom obitiectBe I'A HUKOTHAA HE TMOJI30BaINMCh TAKMM YCIIEXOM, KakK
HellpoHHBIe ceTu. [TomyIsIpHOCTh 3TOW TEXHOJIOTMM HUKOTAA He pocia u3-3a
camoit ee mpuponbl. CpemHeMy YeIoBeKY TPYIHO TOHSITh TEHETUYECKUI ajiro
pUTM ¥ OoJiee YeM CIIOKHO TIPUMEHSITh ero TpaBuibHO. OQHAKO, TI0 HaIleMy
MHeHHI0, A MOTyT OBITh KpaiiHe BBITOXHEI JUISI TPOSKTUPOBIINKOB TOPTOBBIX
CHCTEM.

B nanHOi1 KHUTe TIpencTaBieH o01uit 0630p 'A 1 uX TpUMEHEHUs B TOPTOB
sie. YuraTensiM, 3aMHTEPECOBAHHBIM B JIETAIBHOM M3YYeHWM 3TOTO MpeaMeTa,
cienyeT npounuTaTh KHUTY HdeBuca (Davis, 1991), a Takke Haly riaBy B KHUTE
«Virtual Trading» (Katz, McCormick, 1995a, 1995b) u Hamu crateu (Katz,
McCormick, utonb/aBryct 1994, nexa6ps 1996, ssuBape 1997, despann 1997).

YTO TAKOE NrEHETUHECKME AJTTOPUTMDbI?

l'eHeTnyeckuii anropuT™ peraet MpoodseMy, UCIOb3ys Mpolecc, MOA0OHBIN
OuosornyeckoMmy paszBuTrio. OH paboTaeT Kak peKOMOWHAILIMS U MyTalus re
HETUYECKUX TMocyefoBaTeIbHOCTE. PeKOMOMHALINS 1 MyTallusl — eeHemu4ec
Kue onepamopsi, T.€. OHU YIIPABJISIIOT reHaMU. e — 3TO TOCIeI0BaATEIbHOCTh
KOAOB (T€EHOTUIIOB), KOTOPAasi COAEPKUT BCIO UH(OPMALIUIO, HEOOXOTUMYIO TSI
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TOrO, YTOOBI CO31aTh (DYHKIIMOHAILHBIN OPraHW3M C OIpeAcICHHBIMU XapaK
TepUCTUKAMU (TEHOTUIIOM). Xpomocoma — TIOCIIEeN0BaTeIbHOCTL TeHOB. B city
Yyae TeHeTUYECKOM ONTUMU3ALINHI, UCITOIb3YEMO TS pellleHUS 3a1a4, CBSI3aH
HBIX C TOPTOBJIEH, TTOC/IEA0BATEIbHOCTh KOJIOB OOBIYHO ITPUHUMAET (opMy psina
YHUCeIL.

ITpu MomenrpoBaHUM 3BOJIOLIMOHHOTO Mpouecca I'A yyacTByeT B 0TOOpe
W COIPSDKEHUM WICHOB U3 nomysuuu (xpomocom). Conpsiscerue — 3TO TIPO
1ecc, CoIepKallunii CKpelBaHue U MyTaluio. [1py cKkpeluBaHNY 37IEMEHTEHI,
KOTOPBIE BKJIIOUAIOT T€HBI Pa3IMIHBIX XpPOMOCOM (WICHBI IMOMYJISIIIUN WU pe
IIeHNST), KOMOMHUPYIOTCSI, YTOOKI CO3aBaTh HOBBIE XPOMOCOMEI. MyTanuei
Ha3bIBAalOT BO3HMKHOBEHME CIyYaliHBIX U3MEHEHUI B 3TUX 3JIEMEHTaX. DTO
o0ecIeunBaeT JOIOJIHUTEIbHOE M3MEHEHNE B HA0Opax co31aBacMbIX XPOMO
coMm. Kak M B mpoliecce OMOJIOTUYECKOro omobopa (Iae MeHee MPUTOAHbIC Ui
HBI TIONYJISILIMKA OCTaBJISIIOT MEHbIIE TIOTOMCTBA), MEHee IPUTOAHbIE PELICHUS
ynansiorcs. [Ipy aTom 0osiee TpUroaHbBIE PELICHUS Pa3MHOXAIOTCS, CO3IaBast
JIPYTOe noKoAeHue PEIIeHUI, KOTOPOe MOXKET COAEPKAaTh HECKOJIBKO JIyUIlIe
peleHus1, yeM mpeabiaymye. IIpoecc peKoMOMHALIMK, CAy4ailHON MyTalluKi
1 0TOOpA SIBJISICTCS YPE3BBIYaiHO MOIIHBIM MEXaHU3MOM peIIeHMS 3a1a4.

PASBUTUE MOAEJIEN BXOAA, OCHOBAHHbIX HA MPABMUJIAX

Yto 6bI Tpou3onnio, eciu I'A Mo3BoJISIIM UCKATh HE TTPOCTO JYYIlIne mapaMeT
pbl (MMEHHO TaK yallle BCero Ucrob3yoT ['A), Ho u nydinue npasuiaa? B stoit
TJIaBe TIPUBOAUTCS pe3yabTaT UCTIOIb30BaHUS ['A 17151 pa3BUTHS 3aKOHYEHHOM
MOJIEIM BXOAa MyTeM MoucKa ONTUMAJIbHBIX TTPABUI W MTapaMeTPOB IJIST ITUX
npaBui. HecMOTpst Ha CIOXXHOCTb, 3Ta METOAOJOTUS OKa3anach 3(HEeKTUBHOM
B HaireM nepBoM uccienoBanuu (Katz, McCormick, ¢espanb 1997).

Kak Mo3HO 1crofib30BaTh ['A U1 TOMCKa HAMTYYIITMX TOPTOBBIX MPaBUI?
HomopormeHHbIl I'A TpocTo XXoHTIMpyeT ynciamu. Heo6xogumo HaliTH CIio
co0 HyMepalluu pa3jnyHbIX HA00POB MpaBua. DTOrO0 MOXHO JOCTUYb MHO
rumu crocobamu. ITlpoctoil n 3(ppeKTUBHBIN METOI BKIIIOYAET B C€0sT MOCT
poeHue Habopa 1mabjioHoB npaBui. Illabaou npasusa — 3TO YaCTUYHOE OIU
CcaHue MpaBWJia C OCTaBJIEHHBIMU MTPOOEIaMu, KOTOPbIE HEOOXOAUMO 3210
HuTh. Hampumep, eciaum HeKOTOpble U3 MpPaBWJI MPEAbIAYIINX TJ1aB pacCCMOT
peTh Kak 1IabjoHbl MPaBWI, TO MpobeslaMu OyAyT 3HAaYEHMs MEePUOIOB yC
pEeIHEHUs, MOPOTOB M ApYrux nmapametrpoB. II1abaoHbI TpaBuiI, ONpeaeicH
HbIE TaKUM 00pa3oM, HECJIOXHO IMPOHYMEPOBaTh, TOCTABUB B COOTBETCTBUE
KaxXaomy 1abjioHy Habop yucelt. [lepBoe yuciio B Habope UCMOIb3YETCS KaK
WHAEKC B Tabiulie 11adgoHoB mpaBwi. OcTaBIiiuecs yucia Habopa MCIOJb
3YIOTCS IJTs 3aI0JIHEHUST TPOOEIOB B 1IIa0JI0HE, B pe3yJIbTaTe YEro Mbl MOy
YyaeM 4EeTKO OlpeaesieHHOe nmpaBuio. [IpuBeneHHBIN HUXXEe KOMITBIOTEPHBIA
Ko comepXut ¢pyHkuuio C++ (Rules), xoTopasi Mpou3BOAUT HYMepaluio
11abJIOHOB; OHa OyIeT onucaHa IMo3Xe. XOTs B JaHHOM HCCJEJOBAaHUM WC
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monb3oBaynics 36k C++, maHHBI METONI TakKXe MOXHO peajn30BaTh B
TradeStation ¢ momomibeio porpamMMbl TS-EVOLVE, co3mannoit Scientific
Consultant Services (516-696-3333).

TepmuH reHeTHUCCKMIA TIOMCK O3HAYAET MCITOJb30BaHMe A mist rToncka ca
MBIX JIUIIINX PEeIIeHU, T.e. UMEIOIINX MaKCUMAaIbHYIO (DYHKIIMIO TIPUTOTHOC
™. Kak mpaBuito, Habop IMMOTeHIMATBHEIX PEIIeHHI, B KOTOPOM BEIETCS ITOVCK,
JTOCTUTAET OTPOMHBIX pa3MepoB. B maHHOM IMPUITIOKEHUN MBI XOTUM MCTIOIb30
BaTb 3BOJIIOLIMOHHBIN MPOIIECC, YTOOBI BEIIBUTH HA00p Yrcel (TeHOTUIIOB), KO
TOpPBIC COOTBETCTBYIOT OCHOBAHHBIM Ha IIpaBMJIaX MOIEISIM BXOHOB ((heHOTH
naM) ¢ MaKCUMaJIbHOU (DYHKIIMEH TPUTOTHOCTH (MJIA TOPTrOBOM 3(h(PEKTUBHOC
). UHBIMU cJIOBaMM, MBI COOMPAEMCS 3aHATHCS CEJICKTUBHBIM BHIPAIIBAHI
€M METOHOB BX0OJlla, OCHOBAaHHBIX Ha ITpaBmiiax! BMecTo Toro 4ro6b HAYMHATH C
KOHKPETHOTO MPUHIINIIA, HA KOTOPOM OCHOBBIBAETCSI MOJIENb (CE30HHOCTD, TIPO
00i1) , B JaHHOM CJTyJae ISl Hayajia BO3bMeM Habop Uaeit, KOTOPbIE MOTYT CITO
COOCTBOBAaTh CO3IAHMIO BHITOMHOTO METO/IA Bxoma. BMecTo Toro 4ro0sn! mocie
JIOBATEJIbHO TIPOBEPSTH IIEHHOCTh 3TUX TOAXOMO0B, OymeT cAeslaHO HEeuTo He
OOBIYHOE: TEHETUYECKOMY MPOLIECCY IBOIOLMU MPEACTABUTCS BO3MOXHOCTh
€O3/1aTh HAWIYYIIIYIO MOMETh BXO[Aa U3 Habopa HeoOpabOTaHHBIX UCH.

I'A OynyT UcKaTh B UYpe3BBIYANHO OOJIBIIIOM MHOXECTBE PELICHUN HAUTYY
IIIyI0 MOJIENTh BX0JIa, KOTOpasi MOXEeT OBITh MOJTydeHa JUIsT OTIpee/IeHHbBIX JaH
HBIX U 11a0JI0HOB npaBwi. KojJnyecTBo mpaBul ISl KaXXA0W Moaean OyaeT or
paHUYeHO BO M30eXaHuWe MOArOHKM IO MCTOprUYecKue faHHble. JlaHHas 3a
Jladya CBOAUTCS K IMOUCKY ONITUMAaJIbHBIX HA0OpOB 4uces. be3 ncroiab3oBaHus
I'A Takoit MacCHpOBaHHBIN ITOUCK PELICHUI OBLT OBl MPAKTUYECKA HEBO3MO
XKE€H U Hepa3yMeH B JiloooM cMmbicie. KoHeuHo, BMecTo ['A Bcerma MOXHO ocy
IIECTBUTH JIOOOBYIO OTITUMM3AIINIO — OCOOEHHO, €CJTM Bbl pacriojlaracte He
CKOJIBKUMH TBICSTYCIIETUSIMH Ha IPOBEACeHNE 3TOI paboThl. B KauecTBe mpyroit
aJIbTePHATUBBI MOXXHO BOCITOJIB30BAThCS SMITUPUIECCKAM ITOMCKOM ONTHUMATh
HBIX IPaBUJI, T.€. TIONBITAThCSI HAUTY HAMIYYIINE TIpaBUJjia C TIOMOIIBIO HAOJTIO
JIEHW, OJHAKO 3TOT MOAXO]] HE 00513aTeIbHO MO3BOJIUT MAKCUMU3NPOBATH Ta
KyIO CJIIOXHYIO (PYHKIIMIO, KaK COOTHOIICHNE PUCK/TIpHObLIb. ['A obecreun
BaloT 3(p(EeKTUBHBIN CITOCOO BBIMOJHEHMS OYeHB OOJIBIINX ITOMCKOB, 0COOECH
HO KOTJa HET MPOCTHIX 3BPUCTUYECKIX METOMIOB pEIICHUS JaHHOM 3amadn.

3BOJIIOLMOHHbIA MOUCK MOAENU BXOOA

B naHHOM MpuMepe OIS MOJEJIe BXoIa C TpeMsI IIpaBUIaMu ObUIa 110
JIydeHa ¢ MOMOIIbI0 reHeTnyeckoro ontumusatopa OptEvolve, HamucaHHOTO
Ha C ++ (Scientific Consultants Services, 516-696-3333). Kaxaplii TeH COOTBET
CTBYET OJIOKY M3 YEThIPEX YMCEJ U [Ia0JIOHY MpaBuUia — TaAKUM 00pa3oM cosia
€TCs1 COOTBETCTBME HAOOPOB urces 1 HabopoB npaBwi. Kaxmas xpomocoma co
JIEPKUT TPU T€HA Y COCTOMUT M3 12 4uces: MepBble YEThIPE YMCIIa COOTBETCTBY
10T TIEPBOMY TeHy (WIM MPaBUy), CIAEOYIOLINE YEThIPE COOTBETCTBYIOT BTOPO
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My TeHy (WM MpaBUily), a MOCIAEIHME YEThIPE COOTBETCTBYIOT TPETheMY I€HY
(wm npaBwmity). I'A o/DKeH 3HATh pa3Mep TeHa, YTOObI He pa3pyllInTh BaXKHEIE
TeHbI TP BEITOJIHEHUM CKpelnyBaHus. CKpellBaH1e JOJIKHO ITPOU30MTH TOJb
KO Ha epaHuyax reHoB (0JI0KOB U3 YeThIpeX urces). B HacTosiieM npumepe 3To
OyleT JOCTUTHYTO MyTeM IpUpaBHUBAHUS pa3Mepa I'eHa, KOTOPBIN SIBISIETCS
napaMeTpoM reHeTUYECKOIo ONTUMM3aTopa, K yeThipeM. Kak yrmoMsiHyTo, Kax
IBIA TeH coCTaBjleH M3 yeThipeXx uuces. IlepBoe umcio sIBISETCS MHASKCOM B
TabJIM1e BO3MOXKHBIX 11a0JIOHOB npaBwi. Hanmpumep, eciu 310 4ucio 1, To Bb
OupaeTcs 11a0J0H CpaBHEHUS LICH, B KOTOPOM pa3jinuue MeXIy IByMsI LieHaMU
3aKPBITUSI CPABHUBAETCS C HEKOTOPBIM IMOpOroM (cM. Kox). OcTajibHbBIE TPY YH1C
Jla B TeéHe COOTBETCTBYIOT 3HAUCHUIO MOpPOra W JIBYyM aHAJIM3UPYEMbIM IEpUO
JlaM JUIsl cpaBHUBaeMbIX 1ieH. Eciiu mepBoe uncio u3 6j1oka 4 yrces paBHO 2, TO
OyzeT BIOpaH 11a0JI0H CpaBHEHMSI LIEHbI U CKOJIB3SILEro cpeaHero. B atom ciy
Yyae IBa U3 OCTaBLIMXCS TPEX YMCE]T KOHTPOJIMPOBAIM ObI IEPUOJ CKOJIb3SIILETO
CpeIHEero W HalpapjeHue CpaBHEHMS (IOJKHA JIU 1ieHa OBITh BBIIIE WIM HUXE
CKOJIB3S1IIEero cpeaHero). Boobie, ecnu nmepBoe 4nucio B 0J10Ke U3 YEThIpeX Uu
CeJl paBHO N, TOT/IA UCTIOIB3YETCs MIabIOH [71s1 MpaBWiIa n, a Jirooble Tpebyemble
napaMeTphl OIpeaeeHbl OCTABIIMMUCS TPeMsl YKMCIaMU B OJIOKE M3 YEeThIpex
qyucesl. OTa cxeMa KOAMPOBaHUS 00JieryaeT moanepXKaHue paciimpsieMoil 0a3bl
JaHHBIX 1JIs 11a0JIOHOB TpaBuil. Kaxablil u3 TpeX 0JJ0KOB YEThIPEeX Yncel CBSI
3aH C COOTBETCTBYIOIIMM IpaBWIOM. Moenb BXoa, COCTOsIIasl U3 TpexX Ipa
BWJI, COOTBETCTBYET JIIO0OI XpoMocoMe, cocTosieid u3 12 gucer.

LLIaGnoHbl npaBun

[lepshIit madoH npasuia (case | B GyHkuuu Rules) ompenensieT cpaBHEHUE
MEXy IByMs LieHaMU Y TTIOPOTOM: MpaBujio NMpuHuMaeT 3HaueHue UCTHHA
(TRUE), ecnu 1ieHa 3akpbITus 1b I Hel Ha3aa 0oJIbllie, YeM HEKOTOPBIi Mopo
TOBbIii (hakTOp (thr) TTIOC LieHa 3aKpbITUS /b2nHel Ha3an. B ocTaabHBIX ciydya
sIX MpaBujio npuHuMaeT 3HadeHue JIOXKbD (FALSE). HeussectHoie (1b1, 162 u
thr) ocTaBJieHbI ITyCTHIMU J151 OyAYIIETro UCITOIb30BaHMS MPU peai3aliuu IMpo
rpaMMbl. DTOT 1A0JOH ObUT BKJIIOYEH, MTOTOMY YTO TOT BUJ MPaBUJ, KOTOpbIE
OH TIpeJCTaBIsIeT, ObLI MOJIe3eH B MPEAbIIYIIUX UCCIeTOBAHUSIX.

Btopoii 11a6yioH npaBuia (case 2) BKJIOYaeT MPOCThIE CKOJIB3SIIINE CPel
HHUE, KOTOPhIE YaCcTO MCIONB3YIOTCS AJIs1 onpeaeeHus TpeHaa. OObIYHO cuun
TaeTcsl, YTO PHIHOK OYIET ABUTaThCSl BBEPX, €CJIM 1LIeHA BbIIIE €€ CKOJIb3SIIIEro
CpEHEro, U OMYCKaThCs BHU3, €CJIU 1LieHa HUXE ee CKOJIb3sIIero cpeaHero. B
1abJIOHe MPUCYTCTBYIOT TOJIBKO IBa HEM3BECTHBIX: TEPBbIN (per) KOHTPOJIU
pyeT 4MClio THEel B CKOJB3SIIEM CpPeaHEeM U BTOPOil (v4) KOHTpOJUpYeT Ha
MpaBjieHUue CpaBHEHUS (BBILLIE WIM HUXE).

Tpetwnit mabioH npaBuia (case 3) UASHTUYCH BTOPOMY (case 2), 3a UCKITIO
YEHUEM TOTO, YTO BMECTO ITPOCTOTO CKOJIB3SIILIET0 CPEAHETO UCTIONb3YeTCs 3KC
MOHEHIMaTbHOe
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Bbbut0 MHOTO paccyXAeHUT OTHOCUTEIBHO BaXKHOCTU JAHHBIX IO CyMMap
HOU BeJIMYMHE OTKPBITHIX MO3ULIMIA HA PbIHKE (OTKPhITOMY MHTEpecy). JIappu
Buuamc (Larry Williams, 1979) ynomsiHyJ1, 4TO CHUXXKEHME OTKPBITOTO MHTE
peca B TeUeHUeE TepUOI0B 3aCTOs LIEH yKa3biBaeT Ha MOTEHIMA JIJIs1 CUIIbHOTO
nogbema. CokpallleHre OTKPBITOTO MHTEpeca MOXET ObITh MHTEPIIPETUPOBA
HO KaK CHUXKEHHME KOJIMYeCTBa 00palllalolnXcsl Ha phIHKE KOHTPAKTOB, CO3/1a
Basi YCJIOBUSI, KOTJa CIIPOC Ha KOHTPAKThl MOXET MEePEeBECUTh MPEITIOKEHUE.
YetBepThiit 111a0JI0H TpaBUia (case 4) MpOCTO BBIYUCIISIET MTPOLIEHTHOE CHUKE
HHE OTKPBITOrO MHTepeca 3a nepruo oT /b1 nHel Hazaa a0 1 qHs Hazad (OTKPbI
TBI UHTEPEC, KaK MPaBUIO, He MyOIMKyeTCs JAJIsl TEKYIIEro JHS) U CpaBHHUBA
€T 3Ty BeJIMYMHY ¢ TToporoM (thr). Eciu cHuxeHue 60Jblie, 4yeM Imopor, To Mpa
BWIO npuHuMaeT 3HaueHue YCTHHA. B octaibHBIX Cllydasix OHO IPUHUMAET
3HaueHue JIOXXb. Topor u nepuos (1b1) — Heu3BeCTHbIE, KOTOPBIE OYIYT UC
MOJIb30BaHbI TIPU peaan3aliii MporpaMMBl.

ITaTh1ii 11a0I0H MTpaBuia (case 5) mogoOeH YeTBepTOMY 11a0JIOHY, HO pac
CUMTHIBAET MOBBIIICHUE, a HE TTaJleHUEe OTKPBITOro MHTepeca. Ecinu nmpoucxo
IUT yBeU4eHUe, Oosbliee YeM MOPOroBoe 3HAYeHWE, TO MPaBWIO BO3Bpa
maet 3HaueHue UCTHHA. [Ipyrue cutyalluu COOTBETCTBYIOT 3HAUYE€HUIO
JIOXD.

IIecroii 111a610H npaBuia (case 6) MOXET Ha3bIBaThCSI YCJIOBUEM «HOBOIO
Makcumymar. II1abjoH 3ampaiiuBaeT, OTMeUeH JiU /b I-qHEeBHBIN HOBBI MaK
CUMYM 3a nepuon nociequux /b2 nneit. K npumepy, npaBujio MOXeT 3By4aTh
TaK: «Ecnu nocTurHyT HOBBIN S50-THEBHBI MAaKCUMYM B TMpeaesax MoCIeaTHUX
10 nHeit, To mpaBwio npuHuMaet 3HaueHue UCTHHA, B aApyrux ciaydasx —
JIOZKb». DTO TIpaBUJIO TIBITAETCS HAWTU MPOCTOE YCAOBUE MPOOOST, yUUTHIBAS
MpoOOU, KOTOPbIE MPOU3OILITN HECKOJIBKO JHEU Ha3ad (BO3MOXHO, COIMTPOBOXK
JlaeMble OTKaTaMU K TIPEAbIAYIIIUM YPOBHSIM COTIPOTUBIICHUST, CTAaBIIUMU YPOB
HSIMU MOJIEPXKKM, YTO PACLEHUBAETCS APYTUM MTPAaBUIOM KaK XOpoliasi ToOUKa
Bxoda). B maHHOM mpaBuiie ecTb IBa Mpodesia, KOTOpble He0O0XoauMo OyaeT
3aTOJTHUTH MPU NTPOBEACHUM pacueToB: IbIu 1b2.

CenpMoii 11a0JI0H TpaBuia (case 7) UASHTUYEH 1IECTOMY, 3a UCKJIIOYEHU
€M TOTO0, YTO OMPENESIOTCS HOBbIE MUHUMYMbI, 8 HE HOBbIE MAKCUMYMBI.

BocbeMoit mabinoH npaBuia (case 8§) uccileayeT UHIEKC CpeaHero Harpas
JICHHOTO JBUXEHUSI OTHOCUTEJIbHO IBYX MOPOTOB (thrl v thr2). DTOT MHIAMKA
TOp SIBJISIETCSI MEPOI HATUUMS TPEHIA, KaK 00CYyKIal0Ch B IJIaBe, MOCBSIIIEH
Hoil mpobosiM. Eciin cpenHee HanpasieHHoe ABrxeHue (ADX) Bbllie HUXHE
ro Mopora U HUXXe BepXHero mopora, To MpaBWio Bo3BpaiiaeT 3HaueHue AC
THHA. B npyrux ciydasix TpaBuJio Bo3Bpauaet 3HaueHue JIOXb.

HeBsAThill 11abJ0H TipaBuia (case 9) BBIMOIHSIET CpaBHEHUE MOPOTOB CO
3HAUYEHUEM CTOXACTUUYECKOTO OCHWLISITOPA, aHAJIOTMYHO IA0JIOHY 8.

HecsTolit 11a0J0H mpaBuia (case /() olleHUBaeT HallpaBJIeHUE HAKJIOHA
ocuusatopa MACD. [lnunsl (161w 1h2) iBYX CKONAB3SIIIUX CPEAHUX, KOTOPbIE
coctapyisitor MACD, u HanpaBiieHre HakioHa (v4) HeoOXOIMMBI 71 BBIOOpa
3HaueHust HCTHHA viv JIOKb v onipesiesieHbl Kak IapaMeTphl.
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METOOOJIOTUA TECTUPOBAHUSA

Huxe IIPUBOIATCA 1Iaruv, HEOO0XOAUMBIE IS SBOJIOLIMOHHOIO CO3IaHUS MO
JIeJIM BXOJla, OCHOBAaHHOM Ha 1rabaoHax IIpaBuJI, UCITIOJIb3YEMBIX B 3TOM HMCCJIC
JOBaHUMN:

1. BriOepuTe TTpoM3BOILHYIO XpoMocoMmy ¢ 12 smeMmeHTamu. OHa
MpeICTaBiIsIeT CO0OM TTOTEHIINAIBHOE pellieHue (CIyJaiiHoe U, Be
POSITHO, HE OYE€Hb XOPOIIIee).

2. TlocTaBbTe B COOTBETCTBUE KaxKIOMY MapaMeTpy MpaBUIT OIpee
JICHHO€ YMCIIO, YTOOBI MOJYYUTh TPU TTOJIHOCTHIO OMpeAeIeHHBIX
mpaBujia (OOHO I KaXAOTO IeHa), U OIpeae/inTe 3HaYeHUE
HCTHHA/JIOKb nnsa Bcex nHE BO BPEMEHHOM psIay.

3. OOpaboraiiTe 1IeHOBBIE JaHHBIE I€Hb 3a THeM. ECiii B TaHHBIN IeHb
BCe TpHM TpaBmIa Bo3BpamiaoT 3HaueHne #CTHHA n ecay HET Te
Kyliell JNIMHHOM (WJIM KOPOTKHWi1) MO3UIIMHU, TO MOJIEIb MOJIydaeT
PBIHOYHBIN MPUKA3 Ha TMTOKYNKY (WX MpoAaxy) Ipy 3aBTpallHEM
OTKPBITHM.

4. Ecmu uMeeTcs MO3MIHUS, WCIONB3YATe CTAHIAPTHYIO CTpaTEeTUIO
BBIXOJA JUISI OCYIIECTBIIEHUST BHIXOMA.

5. OueHuTe TOProByto 3G (HEKTUBHOCTb MOTEHIIMATBHOTO PEIICHUSI.
J171s1 3TOTO OmpeAesuTe «IMPUTOIHOCTh pEllIeHUs» KaK COOTHOIIE
HHUE PUCK/TIPUOBLIb B TOJOBOM BBIPAXKCHWU — BEJIMYMHA, KOTO
past pakTUYECKHU SIBJISIETCS 3HAUEHUEM {-KPUTEPHSI.

6.. Coo01nTe TeHETUYECKOMY ONTUMU3ATOPY, HACKOIBKO MPUTOTHO
(B BBILIEYTTOMSIHYTOM CMBICJIC) TTOTEHLIMAJTBHOE peleHre (XpOMO
coMa) . DTO MO3BOJIUT FeHETUYECKOMY ONITUMU3ATOPY OGHOBUTB IO
MYJISIIAIO XPOMOCOM.

7. Ecnu pellleHUe OTBeYaeT ONpeAesIEeHHbBIM KPUTEPUSIM, TO CISIyeT
CreHepupoBaTh CBOIKY 3((GEKTUBHOCTH CUCTEMBI M OPYTYIO WH
dopmanrio U COXpaHUTh 3TU AaHHbBIe B (paiie IJIsT MOCIeAyIole
rO PaCCMOTPEHMUS.

8. HOBTOPHTL BBIICYITIOMAHYTBIC IIIarn CHOBA M CHOBa OO0 TEX ITODP,
ITOKa HE HpOfII[CT JOCTAaTOYHOE YMCJIO «ITOKOJICHUM».

Tak kak BBIIONCYITIOMAHYTBIC IIAarv IOBTOPAIOTCA, PCIICHUWA WM <«ITOKOJIC
HUWA», CO3JaHHBIC TCHETUYCCKUM OIITUMU3ATOPOM, B CPEAHEM CTAHOBATCA JIY4
oie n JIy4Iie. bonbiioe KOaMYecTBO OTAEIbHBIX S(b(beKTI/IBHbIX peI_HeHI/Iﬁ 1o
ABUTCA B TCHCHNE 5BOJIIOLIMOHHOTO ITpOILIECCa. bonpimHCcTBO peH.IeHI/Iﬁ 6y/:[eT
3aliMcaHoO B <1)a17me, CO3JaHHOM B XO€ HEOOHOKPATHOI'O BBIMMOJIHCHUSA TICPBBIX
CeMU BBIYMCIUTENbHBIX IIaroB. Huke 6y,Z[CT PaCcCMOTPECH KO, HaIMCaHHbIN
Ha C++, KOTOpBIﬁ OCYIICCTBJISCT BBILICYITOMSIHYTBIC IIIAaru.
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M3-3a nipupoasl mpaBujl, BEpOSITHO, OyAeT pa3IMUHbIM MOBEIECHUE MOJIE
JIell TIpY OTKPBITUM JUIMHHBIX U KOPOTKUX MO3ULMHA. B CBI3U ¢ 3TMM Mojenu
BXOfa /ISl IIMHHBIX MO3UIIMKA HalIEeHbl U TIPOBEPEHBI OTAEIBHO OT Moesei
BXOJIa TSI KOPOTKUX MO3ULINI. DPPEKTUBHOCTh MOIEIN OLIECHUBAETCSI HAa BCEM
noptdene. Lleab cocTout B TOM, YTOOBI HAWTH HAOOP MpaBMI, KOTOPEIE 00eC
MeYrBaloT HAaWIy4IIylo 3((heKTUBHOCTh TOPTOBIM BceM mopTdenemM duHaH
COBBIX MHCTpyMeHTOB. Ilpolienypa, ucrnojib3yeMas 31eCh, OTIMYAEeTCS OT Ha
mux oonee paHHuX ucciaenosanuit (Katz, McCormick, despans 1997), roe mo
HCK ONTHMAaJIbHBIX MPaBUJI MPOBOAMIICS Ha KaXJIOM PbIHKE B OTHEIbHOCTU -—
TOAXOM, B OOJIbIIIEH CTeNEHU TMOABEPKEHHBIN d(hdheKTaM «BpeaHOW» ITOATOH
KU TIOf MCTOpUYecKUe naHHble. HarmoMHUM BBIBOJ, MOJYyYEHHBI B OTHOIIIE
HUU HECKOJBKHUX MOJIeJiel, KOTOphbie ObUIM NTepBOHAYAIBHO ONTUMU3UPOBAHbI
Ha MHIWBUAYAJIbHBIX MHCTPYMEHTAX: MPU UCITOJIb30BAaHUU OIHON MOJEIU JUIs
BCEX PHIHKOB 0€3 ONTUMU3ALMKU WIM HACTPOWKM TOM OTHACJIbHBIN PHIHOK 3¢
(hbeKTUBHOCTD JAHHON MOJIEI MOXET CYIIIECTBEHHO TTOHM3UTHCS. B HIKece
NIYIOIIMX TeCTaX MCIIOJb30Bajach cTaHmapTHas maTdopma C++, craHmapt
Hble MPUKa3bl BXOAA W CTPATerus BhIXOaA.

static int EventPresent (int *es, int m, int cb) {
// Vcnone3yercs: ¢yHKIMer Rules mns oblerdyeHuss KOOVPOBaHNS
int 1;
for (i=cb-m+1l; i<=cb; i++)
if(es[i]) return TRUE;
return FALSE ;

static void Rules (float *opn, float *hi, float *lo, float *cls,
float *vol, float *oi, float *atr, int nb, int vl, float v2,
float v3, float v4, int *ans) {

// Tpouenypa oIpenesnseT WabJIOHB IIPaBUII, MCIIOIB3YEMBIX
// B TeHeTU4YeCKOM IIpOlleCcCe DBOJIOLMM MOIENy, OCHOBaHHOM Ha IpaBuiax.

// opn, hi, lo, cls — CTaHOapTHHE IIeHOBHE maHHee [l..nb]
// vol, oi — o0BeM ¥ OTKPHTEM uHTepec [l..nb]
// nb — KONIMYEeCTBO IHEMN

// vl, v2, v3, vd — CEJIEKTOp IpPaBWiI U IIapaMeTpH

// ans — BBIXOIHBIE II€HOBHE maHHee [l1..nb]

// JIOKaJbHEHE MaKpOYYHKIIN

#define LinearScale(x,a,b) ( (x)* ( {b}-(a))/1000.0+(a) )
#define BiasedPosScale(x,a) (0.000001*(x)*(x)*{a})
#define Comparef{a,b,dir) (((dir)>=0)2((a)>(b) }: (fa)<(b)))

// JOKabHBE II€pEeMEeHHEEe

static int 1bl, 1b2, per, cb, maxlb=100;

static float thr, fac, thr2, thrl, tmp, tiny=1.0E-20;
static int IsNewHigh[MAXBAR+1], IsNewLow[MAXBAR+1];
static float Serl[MAXBAR+1] ;

// WabJIOHE IIPaBUII
switch(vl} { // BHOVpDaeM IIpaBuIIo

case 1l: // cpaBHEHME WM3MEHEHMs LIeHH C IIOPOTOM
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Ibl = (int)BiasedPosScale(v2, 50.0);
Ib2 = (int)BiasedPosScale(v3, 50.0);
fac = LinearScale(v4, -2.5, 2.5) * sqgrt(abs(lbl - Ib2)>;
for(cb-maxlb; cb<=nb; cb++) {
thr = fac * atr [cb];
ans[cb] = cls[cb-1bl] - cls[cb-1b2] > thr;
]
break;

case 2: // cCpaBHEHME IeHH C IIPOCTHM CKOJILISWYM CPEeIHVM
per = 2 + (int)BiasedPosScale(v2, 48.0);
Averages (Serl, cls, per, nb)
for (cb=maxlb; cb<=nb; cb++)
ans[cb] = Compare(cls[cb], Serl[cb], V4-500.0);
break;

case 3: // cCpaBHeHME II€HH C DKCIIOHEHIIMAJIBHEM CKOJNL3SIVM CPEeIHVM
per = 2 + (int)BiasedPosScale(v2, 48.0);
XAverageS (Serl, cls, per, nb)
for (cb-maxlb; cb<=nb; cbt+t)
ans([cb] = Compare(cls[cb]l, Serl[cb], V4-500.0);
break;

i

case 4: // CpaBHEeHME IlaleHMsI OTKPBTOI'O MHTepeca C IIOPOTOBBM 3HaAYEeHVEM
1bl = 2 + (int)BiasedPosScale (v2, 48.0);
thr = LinearScale(v3, 0.01, 0.50);
for{cb=maxlb; cb<=nb; cb++) {
tmp = (oil[cb-1bl] - oi[cb-1]) / (oi [cb-1bl] + tiny);
ans [cb] = tmp > thr;
]

break;

case 5: // CpaBHEHMVE YBeJIMYeHMsI OTKPHTOI'O HMHTepeCca C IIOPOTOBBM 3HAYEHUEM
1bl = 2 + (int) BiasedPosScale(v2, 48.0);
thr = LinearScale(v3, 0.01, 0.99);
for (cb=maxlb; cb<=nb; cbt+) {
tmp = (ol [cb-1] - oi[cb-1blj) / (oi [cb-1bl] + tiny) ;
ans [cb] = tmp > thr;
}

break;

case 6: // HeOaBHME HOBHE MaKCHMyMb
1bl = 2 + (int)BiasedPosScale(v2, 48.0);
1b2 = 1 + (int)BiasedPosScale(v3, 8.0);
for (cb=1bl+3; cb<=nb; cbt++)

IsNewHigh[cb] = hi [cb] > Highest (hi, 1bl, cb-1);
for (cb-maxlb; cb<=nb; cb++)

ans[cb] = EventPresent (IsNewHigh, 1b2, cb) ;
break;

case 7: // HemaBHUE HOBHE MUHUMYMEL
1bl = 2 + (int)BiasedPosScale(v2, 48.0);
1b2 = 1 + (int)BiasedPosScale(v3, 8.0);
for (cb=1bl+3; cb<=nb; cb++)

IsNewLow[cb] = lolcb] < Lowest(lo, 1bl, cb-1) ;
for (cb=maxlb; cb<=nb; cb++)

ans[cb] = EventPresent (IsNewLow, 1b2, cb);
break;

case 8: // cpernHee HaIpaBJIEHHOE IIBUMXEHUE
thrl = LinearScale(v2, 5.0, 50.0);
thr2 = thrl + LinearScale(v3, 5.0, 20.0);
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AvgDirMov{hi, lo, cls, nb, 14, Serl);
for (cb=maxlb; cb<=nb; cbt++)
ans [cb] = (Serl[cb] > thrl && Serl [cb] < thr2)
&& Compare (Serl[cb] , Serl[cb-1], v4-500.0);
break;

case 9: // MenmeHHBll %K
thr = LinearScale(v2, 5
fac = LinearScale(v3, 1.
thrl = thr - fac;
thr2 = thr + fac;
StochOsc (Serl, hi, lo, cls, 2, 10, nb) ;
for (cb=maxlb; cb<=nb; cb++)

ans [cb] = (Serl[cb) > thrl && Serl [cb] < thr2)
&& Compare (Serl([cb], Serl[cb-1], V4-500.0);

.0, 95.0);
0, 20.0);

break ;

case 10: // wHampapBneHue HakioHa MACD
1bl = 2 + (int)BiasedPosScale(v2, 18.0);
1b2 = 1bl + 1 + (int)BiasedPosScale(v3, 48.0);
MacdOsc (Serl, cls, 1, 1bl, 1b2, nb) ;
for (cb=maxlb; cb<=nb; cb++)
ans[cb] = Compare(Serl[cb], Serl[cb-2], v4-500.0),*
break;

default:
nrerror ("Undefined rule template selected");
break;

// TepBHE maxlb ©SIeMeHTOB pe3yibTaTa OOJIKHE MMeTE 3HadeHue JIOXKb

memset (&ans [1] , 0, sizeof(*ans) * maxlb);

#undef BiasedPosScale
#undef LinearScale

static void Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *egcls) {

// TeHeTwYecKas DBOJIOLIMS MOOENV BXOIa, OCHOBAHHOM Ha IIpaBuUilax.
// File = xlé6modOl.c

// parms — Habop [1..MAXPRM] mnapamMeTpoB

// dt — mHabop [1..nb] mar B dopmaTe I'TMMIML

// opn - Habop [1l..nb] 1LIeH OTKPHTWS

// hi — Habop [l..nb] MakCUMaIbHHX LIeH

// 1o — Habop [1..nb] MMHMMAIBHBX LIeH

// cls - Habop [l..nb] LIeH 3aKpHTUS

// vol — mHabop [l..nb] 3HadeHun obbema

// oi - Habop [l..nb] 3HaYeHMM OTKPHETOTO MHTEepeca

// dlrv — uabop [1..nb] cpenHer OOUIAPOBOM BOJIATUIBEHOCTU
// nb — KOJIMYeCTBO [OHen B Habope MmaHHBX

// ts — CCHUIKA Ha KJacC TOPTOBOTO CHMYyJISTOPAa

// eacls — Habop [l..nb] ypoBHEN KammTasa IIPY 3aKPHTHX ITO3MUIMSX

// OIMCHIBaeM JIOKAaJIbHEE I[IepeMeHHEe

static int rc, cb, ncontracts, maxhold, ordertype, signal;
static int disp, k, modeltype;

static float mmstp, ptlim, stpprice, limprice, tmp;

static float exitatr [MAXBAR+1] ;

static int rulel [MAXBAR+1], rule2[MAXBAR+1], rule3[MAXBAR+1];

291
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// KOIMpyeM IapaMeTpE B JIOKaJIGHHE I[IepEMeHHHE s 6ojiee yOoBOHOTO ObpalleHns K HUM

modeltype = parms([14]; // Momenb: l=mjnuHHAas O3S, 2=KOPOTKas

ordertype = parms[15]; // Bxom: 1=Ha OTKPHTUM, 2=IO0 JIMMMUTHOMY IIpMKa3y,
// 3=H0 cTOoI-IpuKasy

maxhold =10; // MaKCUMaJIBHBI I[1€PUOLN YIOEepXaHMs I[IO3ULIAU

ptlim = 4; // ueneBas NIPUOHIIL B EOUHMIIAX BOJIATWILEHOCTV

mmstp = 1; // BamMTHas OCTAHOBKa B eOMHMIAX BOJIATWIBHOCTN

// BHIIOJIHEHME pPacCYeTOB IS BCEM LEeHOBOM MHOOpMaLM

AvgTrueRangeS (exitatr,hi,lo,cls,50,nb) ; // CcpemHuii MCTUHHBYM O/alla30H oIt

// BBIXOHA
switch(modeltype) {
case 1: case 2: // nOJisi Monerney OTKPHTMST IJIMHHBX ¥ KOPOTKMX ITO3MLIANA
// IS KakOoro IOHS OTHEJIBHO OLEHMTH TPM IIpaBuia
Rules (opn, hi, lo, cls, vol, oi, exitatr, nb,

parms[1], parms([2], parms[3], parms([4], rulel);
Rules (opn, hi, lo, cls, vol, oi, exitatr, nb,

parms [5] , parms[6] , parms([7] , parms[8] , rule2);
Rules (opn, hi, lo, cls, vol, oi, exitatr, nb,

parms[9] , parms[10] , parms([11l] , parms[12] , rule3};
break;

default: nrerror("Invalid model type");

/ TIPOXOmMM dYepes MOHM, YTOOH MONEeIMPOBAaTE HACTOSIIYD TOPTOBIIO
or(cb = 1; cb <= nb; cbt++) {

// He OTKpHBaeM IIO3MLMI OO Hadasja IIeprola BHOOPKM
//... TO Xe camMoe, dYTO yCTaHoBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) { egcls[cb]

0.0; continue; }

// BHIIOJIHSIEM BCE OXULAOUME I[IPUKAa3E ¥ COXPaHsieM 3HadYeHye KalmTasla 10
// BaKpBITUIO

rc = ts.update(opn[cb] , hi[cb], lo [cb], cls[cb]l, cb};

if(rc != 0) nrerror("Trade buffer overflow");

egcls[cb] = ts.currentequity {EQ__CLOSETOTAL};

// TIOOCYMTEBAEM KOJMYECTBO KOHTPAKTOB MJIsI TOPTOBIIN

// ... MB XOTMM TOPIOBATL IOJUIAPOBHM DKBMBAJIEHTOM BOJIATVIIEHOCTY
// ... 2 HOBHX KOHTPakToB S&P-500 ma 12/31/98

ncontracts - RoundToInteger (5673.0 / dlrv(cb]l ) ;

if (ncontracts < 1) ncontracts = 1;

// wsberaemM ycCTaHaBIMBaTBL IIPMKas3b Ha OHM C OTPAHUYEHHON TOPTOBIIEN
if (hi[cb+1] == lo[cb+l]) continue;

// TeHepupyeM BXONHHE CUIHAJIE, LeHE CTOIl- I JIMMATHEX I[IPVKa30B
signal = 0;
switch (modeltype) {
case 1l: // TONBKO IJIVMHHEE IIO3ULIAV
if(rulel[cb] && rule2 [cb] && rule3[cb]) signal = 1;

break;

case 2: // TOJBKO KOPOTKME IIO3MULINU
if(rulelcb] && rule2 [cb] && rule3[cb]} signal = -1;
break;

]
limprice = 0.5 * (hi[cb] + lo [cb]);
stpprice = cls[cb] + 0.5 * signal * exitatr[cb] ;

// OTKpHIBAEM IIO3MIMIO, MUCIONL3YsS OIPeHesIeHHbEE TUIIE IIPMKa30B
if(ts.position(} <= 0 && signal == 1} {
switch(ordertype) { // BuOMpaeM HyXHBI TUII [IpMKa3a
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case 1l: ts.buyopen('l', ncontracts); break;
case 2: ts.buylimit('2', limprice, ncontracts); break;
case 3: ts.buystop('3' , stpprice, ncontracts); break;
default: nrerror("Invalid buy order selected");

}

}

else if(ts.position)) >= 0 && signal == -1) {
switch(ordertype) { // BubupaeM HyKHEN TUII IIPMKa3a
case 1l: ts.sellopen('4', ncontracts); break;
case 2: ts.selllimit('5', limprice, ncontracts); break;
case 3: ts.sellstop('6', stpprice, ncontracts); break;

default: nrerror{"Invalid sell order selected");

}

}
// CUMyJSTOpP MCIONL3YeT CTaHOApTHY CTPpaTEeIMo BHEXOLa

tmp = exitatr[cb];
ts.stdexitcls('X', ptlim*tmp, mmstp*tmp, maxhold) ;

] // obpabaThBaeM ClemyomMl NeHb

C++ Koj onuchIBaeT MAOJOHBI MPABUJI U CTPATETUI0 TOPTOBOM CUCTEMBI.
[ITaGioHBI TPaBWIT OTIPEAEIISIOTCS C MOMOIIbI0 DYHKIIMU Rules. ApryMeHTHI v,
v2, v3 1 v4 (4eTbipe Yucia, KOTOpbIe COAEPKUT KaXIbIil TeH) HECYT BCIO UH
dopmaLuo, Tpedyemylo Ijis peaand3alliu LIa0JOHOB IpaBUJI. APrymeHT v/
HCIIONB3YyeTCs ISl BhIOOpa TpebyeMoro IadysoHa MmpaBuiia u3 10 JOCTYMHBIX;
apryMeHTHl V2, v3 1 v4 UCTIONb3YIOTCS IJIs1 OINpeAeieHUsI TpeOyeMbIX apaMeT
POB Kax/10To TipaBuJjia (HaIrpaBIeHUs] CpaBHEHMS, IEPUOIbI CKOJIB3SILIINX CPel
HUX U T.I.). 3aTeM MPaBWJIO OLEHWBAETCS Ha BCeX MHAX, W oueHku (1 mist
HCTHHA, 0 nna JIOXKb) nmomelaoTcsl B BEKTOP ¢ms, BO3BpalllaloLIniA pe3yib
TaThl (PYHKIIUU.

Makpoc BiasedPosScale (x, a) icriofb3yeTcsl 1JIs1 CO3AaHUSI COOTBETCTBUS
Mexay ueiabiMu yncjiamu ot 0 1o 1000 1 HempepbIBHBIM auara3oHoM ot 0 10 a.
Makpoc HCIOJb3YeTCsI, YUTOOBI BBIYUCIUTH MEPUOIbl 0OpaTHOro 0b30pa WIs
onpe/e/IeHUs] LIEHOBBIX SKCTPEMYMOB U TIEPUOBI CKOMB3SIIIIUX CPEAHUX V2, V.3
WM V4, 3HaYEHUST KOTOPBIX MOJyYeHBI U3 TeHETUUECKOTO aJiTOPUTMa U TTPOHY
MepoBaHbl HeabiMU ynciaaMu oT 0 1o 1000. CooTBeTCTBUE MEXKAY HOMEpaMu
oT 1 go 1000 u ynciaamu u3 guamna3oHa oT 0 10 a HEJIMHEITHO — OHO YCTPOEHO
TaK, YTOObI MOXHO OBUIO OoJiee AeTaJIbHO MCCIENOBAaTh MEHbIINE 3HAUYCHUS
nmapaMeTpoB. Hanpumep, nMpeamnosoXuM, 4To Mepuoa CKOJb3SIIEro CPeIHEro
usMmeHsercs ot 2 10 100 gueit. Heobxomymo ¢ oqMHaKOBOM TOYHOCTbIO TIPOU3
BOAUTH BBIOOP JIyUIIEro pelieHust Mexay rnepuofgamu 2, 3 u 4 u nepuogamu 30,
50 1 90. ToyHOCTH MOMCKA TOJIKHA OBIT BHILIE IJI1 MAJIECHBKUX YKCEN. DTO CBS
3aHO C TeM, YTO U3MEHEHUE MepUuoia CKOJIb3SIIEro CpeaHero ot 2 1o 5 aHeu
CUJIbHEE MOBJIUSIET Ha Pe3yJbTaThl TOPrOBIM, YeM u3MeHeHue ot 50 1o 60.

Makpoc LinearScale (x, a, b) BBINOJHSIET TUHEWHYIO agpecaliio LeJOYKUC
neHHoro auama3oHa 0 ... 1000 Kk qnana3oHy a ... . Makpoc 0ObIYHO HUCIOJIb3Y
€TCsl IPU BBIYMCIEHUU TTOPOTOB WM OTKJIOHEeHUI. B Koje 1rabioHa npaBuia
BCE MapaMeTphl BhIUYUCIeHbBI BHYTpU (yHKUMU Rules, a He BHyTpu ['A. T'eHetun
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YEeCKMU aJITOPUTM HMMEET MHCTPYKIIMIO TeHepUpPOBaTh YKCIa B IUANa30HE OT
0 mo 1000, 3a MCKIIFOYECHMEM JIEMEHTOB XpOMOCOM 1, 51 9, KOTOpBIE IBIISIOTCS
MEepBBIMU YKCJIAMU B KaXXIOM TeHe M UCITOJIb3YIOTCS B KaYeCTBE CEJIEKTOPOB
11a0bJIOHOB TIpaBWJI. MaciTabupoBaHue MPOBOAUTCS BHYTpU yHKiuu Rules,
TaK Kak Ia0JIOHBI 11 pa3IMYHBIX BUIOB MPABWI UMEIOT pa3IMYHbIC IUATa30
HbI UBMEHEHUS ITapaMeTPOB ¥ KOHTPOJIBHBIX 3HAUCHUIA.

[Tpoliecc 3BOJIOLIMY TOPTOBBIX CUCTEM HAUMHAETCSI CO CIIy4aiiHOTO BBIOO
pa 3HaYeHUI XpOMOCOMBI. [eHeTHYeCKHUii ONTUMM3ATOP BHIOUpAET IBa WicHa
MTOMYJISILIMY U CITApUBaET UX (MCXOIs U3 OmpeAeeHUs] CKPeIIMBaHUsI, HOPMbI
MyTallMy M pa3Mepa reHa). 3areM MoJTy4eHHOe MMOTOMCTBO BO3BpallaeTcst Kak
noreHuaigbHoe peireHue. Korma kommoHneHTy I'A coobmiaioT 06 adhdexTun
HOCTH MOJYYeHHOTO pellieHUs, OH CpaBHUBAET ee ¢ HauMeHee TTPUTOIHBIM YJie
HOM nonyJsiiuu. Eciiv MpUrogHOCTh TOTOMCTBA OOJIbIIE, YeM Y HAaUMEHee TTPU
TOMHOTO WieHa, To ['A 3aMeHsieT HauMeHee TPUTOAHBIN WICH peleHUs IOy
YEHHBIM ITOTOMCTBOM. DTOT MPOLIeCC MOBTOPSIETCS B TeUeHUE HECKOJIbKUX 10
KOJICHUI U OCYIIECTBIISIETCS] C TIOMOIIIBIO TTPOTPAaMMHOI 000JI0YKM (He TIpUBe
IEeHHOU B MTaHHOW KHUTIE), KOTOpasi, B CBOIO ouepedb, MeJacT MOBTOPHEIC
3anpocsl K pyHkunu Model nins MonenupoBaHusi TOPTOBJIM U OLIEHKU TTPUTOT
HOCTU CHCTEMBI.

Kon dynkiun Model moutu uneHTUYEeH MCIOJIb3yeMOMY B 00jiee paHHUX
raBax. Jlo [UKIIa MHIEKCALIMU THEi, B KOTOPOM TeHEepUPYIOTCS MPUKa3b IJIsT
TOproBiM, PYHKINS Rules BRI3bIBaeTCS TpU pasa (OOWH pa3 IjIsd KaXKIoro reHa),
W pe3yJIbTaThl [TOMENIAIOTCsI BO BpeMeHHBIe psinbl rule I, rule2 v rule3. Tlpu aTom
TakKe MOJACYUTHIBACTCSI CPEAHUI UCTUHHBIN OUaIia3oH 3a nocieanue 50 mHei,
IMOCKOJIbKY 3TO HEOOXOAMMO JIJIsI CTAHAAPTHOTO BbIXOA U OLIEHKHM MpaBuji. BHyT
p¥ IIMKJIa OLCHWBAHWE IIPAaBUJI MIPOM3BOOUTCS IJIST TeKyluero mHs (rulel/cb],
rule2[cb], rule3[cb]), n ecimu Bce olleHKM Bo3BpamaioT 3HaueHue YCTHUHA, To
TeHepUpYyeTCsl CUTHAJ Ha MOKYNKY (WU TTPOIAXy, eCIM UCCIeAYIOTCS BXOIbI B
KOPOTKYIO MO3UIMI0). BXombl 3ammporpaMMUpoBaHbl CTAHIAPTHBIM CIIOCOGOM
IJIST KaXXJIOTO M3 TPeX TECTUPYEMBIX MPUKa30B. B 3BOMIOIIMOHHOM mpoliecce
HCTIONIB3YIOTCS TOJIBKO TJAHHBIE U3 BHIOOPKH.

BbIxonHbIe JaHHbBIE, TOJYYEHHBIC OT IPOTrPAMMHOI 060JI0UKH, TTO3BOJISIIOT
BBIOpATH XeJlaeMoe pellieHre, KOTOPOE MOXHO HCIIOJIb30BaTh B TOPTOBJIE OT
JeJIbHO WK B TpyIne Mojaeseil. PelreHust MOryT OBITh JIETKO C(OOPMYJIUpOBa
HbI KaK MTOHSATHBIE MPaBUIA U OLIEHKU UX «(bU3MIECKOTO CMbICIa» U UCTIONb
30BaHUs UX B KAYECTBE JIEMEHTOB APYTUX CUCTEM.

PE3YJIbTATbl TECTOB

BBUIH BBITIOTHEHBI IIECTh TECTOB. DBOJIOLIMOHHBIN ITPOIIECC UCTTOIB30BAJICS IJIST
MOKCKA ONTHMAJIBHBIX TIPABUJI BXO/A B IJTMHHBIC K KOPOTKUE TTO3ULIMU € KaxX
JBIM 13 TpeX MPUKA30B ISl BXOJA: TI0 LIeHe OTKPBITHS, CTOT-IIPUKA3y U JTUMUT
HoMmy mpukasdy. Bo Bcex ciydasix O6buto co3manHo 2500 mOKoOJIeHUI reHeThudecC
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Koi1 00paboTKM. 3amaya BEIYMCICHUS BCeX pelIeHUI M cOXpaHeHUs UX B ai
JIBI TOTpeOOoBaJIa BCEro HECKOJIBKO YacoB Ha ObICTpoM Pentium, 4To JeMOHCT
pUpYET MPAKTUUYECKYIO IPUTOAHOCTb 3TOro Meroaa. JJisi Kaxaoro Tecta reHe
TUYECKMI1 Tiporiece nmpou3sBes Tabanunbiii daitn (GFiles ot 1 10 6), cocrosiumit
U3 CTPOK, COOTBETCTBYIOIIMX KaXIOMY U3 IMOKOJeHN. TakuM o0pa3oM, Kax
Jlasi CTpOKa MpeACTaBIIsIeT ompeaeeHHOe pellieHrue. BoJbIIMHCTBO paHHUX
pelleHU ObLIM MaJIo MPUTOIHBIMU JJISI TOPTOBJIN, HO KAYECTBO PEIIeHUI YIyd
IIIAJIOCh C TIOSIBJICHMEM HOBBIX ITOKOJIEHMH, uTo XapakTepHo mid I'A. Kaxnas
CTpOKa COAEPXKUT MH(POPMALINIO OTHOCUTEIBHO 3(P(PEeKTUBHOCTH OTAEIBHOTO
pellieHUsI — Habopa IapaMeTpoB, KOTOPHI MpPencTaBiIseT I'eH, ColepKalllii
Cs1 B IIOJIHOI XpOMOCOME.

bbuti BEIOpaHbI JTydllive pelieHus I BX0oAa B IJIMHHYIO U KOPOTKYIO 10
3UIIMIO MO 1IEHE OTKPBITUSI. DTU pellieHUs UCITOIb30BaIMCh 151 TIPOBEACHUS
IIECTU TECTOB, Pe3yJbTaThl KOTOPBIX IIpUBEACHBI HIXKEe. B yacTHOCTHU, ObLIO
MPOTECTUPOBAHO pellIeHNEe, KOTOpoe 00eCceurnBaIo YUY BXOI B IJIMHHYIO
MO3UIINIO TTO IIeHE OTKPBITHS, 1 er0 3¢ (HEKTUBHOCTD OblJIa OLICHEHA OOBIYHBIM
crocoboM Ha obenx BeIOOpKax. To ke camMoe pelleHre ObLIO TPOBEPEHO U
OLICHEHO C BXOJOM IO CTOM-MpUKa3y U JUMUTHOMY MpuKasy. Takas xe mpo
Henypa ObUla MpoBeneHa M1 KOPOTKUX MO3UIIMIA; ObUIO OIpeAesieHO JIydlliee
pelleHue IJIs BXoAa B KOPOTKYIO MO3UIIMIO T10 1IeHe OTKPBITHS. 3aTeM pellie
HUe OBLIO TTPOBEPEHO Ha 00eMX BBIOOPKAX ¢ KaXKIBIM M3 IBYX TUITOB IIpUKa
30B. MBI He OTOMpaIn OTACIBHOE ONTUMAJbHOE PEILIeHUE /I KaXX10ro TUIIa
nprKasa, IIOTOMY UTO TaKMe IefiCTBUS HE TTO3BOJISIT CPaBHUTD 3((HEKTUBHOCTD
pa3IMYHbIX BUAOB MpuKa3oB. Hampumep, onTuManbHbIA BXOM IO LIEHE OTKPbI
THSI MOXET AaBaThb MOJEJb IIPo00s, B TO BpeMsI KaK ONTUMAaJIbHBINA BXOM MO
CTON-NPUKA3y MOXET HAOMI0AAThCS IIPU UCIIOJIb30BAHUYU IPOTUBOTPEHI0BOM
MOJIE/IM 1IEHOBOTO MMITYJIbCa. DTU MOJEIM HUKAK HE CBSI3aHbI IPYT C APYTOM, 1
UX pe3yJbTaTbl HUYETO HE TOBOPST 00 oOiel 3(p(peKTUBHOCTH pa3IuyHbIX
BUIOB NPUKa30B. I[103ToMy MBI CHavyaj1a MCKaJIu HAWIY4Ilyi0 MOJEIb C PIHOY
HBIM IIPMKA30M I10 1IEHE OTKPBITHUS, a 3aTeM TeCTUPOBAIN HAWIEHHYIO MOIE/Ib
C IPYIrUMU BUIaMu Ipurka3oB. [10CcKoIbKy MOMIEIb OCTaeTCSI HEM3MEHHOM, 3TOT
MOJIXO/I IT03BOJISIET AC/IaTh 3HAUYMMBbIE CPaBHEHMUS Pa3IMYHbBIX TUIIOB IIPUKA30B.

PeweHus gna BXOAOB B AJIMHHYIO NO3ULMIO

Tab6u. 12-1 mpeacTasisieT TOProBhIe pe3yabTaThl 20 IYYIINX peleHUH I BXO
JIOB B JUIMHHBIE TTo3ulinu 1o 1ieHe oTKpbiTusa (GFile 1). Kaxnas ctpoka npen
CTaBJISIET Pa3MYHYI0 TOPTroBYIO Mojeib. [lapaMmeTpbl He yKa3bIBalOTCSI, HO
npencraBieHbl HoMepa nokoueHuit (HOMEP), BepoSITHOCTb WM CTaTUCTAYEC
Kasi3HAaYMMOCTh (BE P, necsITUMHBIN 3HAK OITYILIEH, HO [IOIpa3yMeBaeTCs ), Cpel
Hsisl IpUOBLIb B foJutapax 3a caenky (SCAEJI), oblee KOIUYECTBO CAEIOK
(CAEJD), dakrop npudbutn (@.ITPUB), 10XOOAHOCTH B TIPOLIEHTAaX FOAOBBIX
(/10X %) v auctast npuObLTL WK yosrToK (I1/Y).
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Tabauuya 12—1. Jlyuwue 20 pewienuil, nosyuenHoie 045 OAUHHBIX NO3UYULL C
8X000M NO YeHe OMKPbINUS

HOMEP BEP $CAEN COEN ©.NPHE A0X% ny
2308 000087 17284 43 380 82.2 142352
1880 000092 T487 254 1.81 53.8 1800818
2239 000257 11571 105 327 100.0 1214055
2381 000413 19031 25 5.82 100.0 4T5TTS
2382 000471 13550 70 4,00 100.0 248500
2054 000499 8818 177 1.01 80.8 1525388
1564 000591 3201 B854 1.38 57.4 2733854
1912 000747 4801 437 1.53 521 2141737
1473 000758 11415 70 2.02 53.0 T99050|
1770 000879 5041 364 1.57 41,5 zimml
000899 8aa7 110 2.08 88.2 877570

898 000851 8802] 1 1.70 78.6 1525082
1075 000871 7817 126 211 58.4 950742
1004 001100 15501 25 5.10 95.0 380775
2380 001148 23873 15 10.44 86.9 355005
1819 001208 25045 14 17.05 100.0 350830
2132 001400 8133 245 1.80 77.5 1502585
1403 001402 3k 1.62 48.5 1874088
1185 001415 23463 15 9.63 80.1 351945
2150 001415 23463 15 9.63 80.1 351945

O bEKTUBHOCTD OONBIIMHCTBA U3 9TUX MOJAEJE, O MEHBIIIEN Mepe, BIIE
yaTiseT. Jlydiime Moaenm UMeoT CTaTUCTUUYECKYI0 3HaYuMocCThb Boitire (0,00007,
YTO O3HAYaeT, YTO 3TH PEIIeHUS MMEIOT OUYeHb BBICOKYIO BEPOSITHOCTH ITPU
ObUIBHOM TOProBiu B OyayiieM. MHorue peuieHust 3apadortanu 6osiee 50% ro
MOBBIX. B HEKOTOPBIX Cydasx TMPUOBLIA TOCTUTIIM 3HAYUTEIIFHO 0OJiee BHICO
KX ypoBHEH. XOTs JUMUTHBIN TTPUKa3 JaJI MHOTO HAWJTYUIIINX PEIICHUI, OC
TaJlbHbIE TIPUKA3BI TAKXKE TTOKA3aIM MHOTO XOPOIIIUX, €CJIM He BEJTUKOJICITTHBIX
pesyabraTtoB. Kak u B mpeapiayiiux uccienopanusx, ['A npeBocxogHO oOHa
pPYXXWBaeT MHOTWE TIPUTOTHBIE JJIST TOPTOBIIN MOIEIIH.

PellueHna ona BXOOOB B KOPOTKUE MO3ULUMN

Tab6m. 12-2 mpencrasisieT MaJeHbKYIO JacTh daiina GFfile 4, B koTopoM Tipen
CTaBJIEHbI HAlJICHHbIE MOJIEJIU BXOAOB B KOPOTKUE MO3ULIMHU MO LIEHE OTKPBITHUSI.
Kak u B Tecte 1, npeacrapiieHbl 20 HAaUTyUIIUX pellleHUI (OTOOpaHHBIX IO CTa
TUCTUYECKOUN 3HAYMMOCTHU WM COOTHOIICHUIO PUCK/TIPUOBLIB). Y B aTOM CIty
Yyae HaJIMLO MHOTO XOPOIIUX pellieHnil. OnHaKo OHM yXe HE CTOJIb BIEYaTISIOT,
Kak pelieHus 1Jisl JTUHHBIX To3ulinii. Monenu, npuBeaeHHbIe B Ta0a. 12-2, 00
JIaIal0T MEHbBIIIEN CTAaTUCTUYECKOU 3HAYUMOCTBIO U JOXOAHOCThIO. Ipyroe ot
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Tabauua 12—2. Jlyuwue 20 pewenuil, noayuerHole 0451 KOPOMKUX NOZUUUL C
68X000M NO UeHe OMKPbIMUsL
HOMEP BEP SCAEN CAEN $.NPHB A0X% ngy

1871 002264 11029 38 209 54.9 420444
1474 004558 10742 4 2.08 57.2 385228
1413 00B045, 11744 22 287 50.8 258388
155 010383 27187 11 471 40.7 298837
1521 010383 27187 1 4.7 40.7 200837
1248 012249 9022 a8 2.30 53.0] 481858
1512 012789 ars7 38 2.50 20.5 315262
1568 014758 10331 50 2A7 82.5 516550
1522 014895 7085 a2 2.25 40,9 255520]
1825 015355 11519 22 2.87 44.8 253418
1532 018217 4803 104 1.68 333 47!712|
1711 019080 20137 11 4.54 42.9 221507
1747 019483 7103 M 2.00 34.9 241502]
1893 010055 13450 13 317 44.0 174850)
1508 020876 10815 28 244 27.8 m‘ml
1754 0216807 12684 14 2.T4 3904 177208

1847 022971 8242 a5 2.53 438 2884
537 023029 12111 14 2.51 331 180554
1325 023029 12111 14 2.51 331 189554
1324 023843 14738 10 3.62 2.0 147380§

JIMYUEC COCTOUT B TOM, 4YTO B OOJIBLIMHCTBE CJIydacB KOJMYECTBO CIACIIOK ObLIO
OYCHb MAJICHBKMM; OLICHKH MoJee OCHOBBIBAIOTCS Ha PEAKUX cobbiTusix. He
CMOTpPA Ha BCE 9TO, 3BOJIIOLIMOHHBIN IIpoHecC HalejI MHOT'O HpI/I6I>U'[I>HI>IX Habo
POB ITpaBUJI AJId BXOA0B B KOPOTKHE IMTO3UTINNA.

PesynbTaTbl TECTUPOBaHUA AJ1S CTaHAapTHOro noptdens

Jlyuuiee penieHue, mokazaHHoe B Tabi. 12-1 (IMHHBIE MO3ULIMU), U JTyYlllee
peuieHue u3 Tabi. 12-2 (KopoTKue NO3ULIMK) ObLTA MPOTECTUPOBAHBI CO BCEMU
TpeMsl BUJaMu MpukasoB. TecTol ¢ 1 1o 3 npeacTaBIsiOT JYUIIYIO MOAEb IS
JUTMHHBIX TTO3UIIMIA C BXOJOM MO LIEHE OTKPBITUS, MPOTECTUPOBAHHYIO C BXO
JIOM TIO LIEHE OTKPBITUS, JUMUTHOMY IPUKA3y U CTOM-TIPUKA3y COOTBETCTBEH
Ho. TecThl ¢ 4 110 6 IPENCTABISIOT JIYYLITYIO MOIEb IS KOPOTKUX MO3ULIMEI CO
BCEMMU TpeMsl BUIaMU MpukKa3oB. Tabn. 12-3 comepXUT pe3yabTarhl JyUIIUX
MOJIEJIEN C BXOIOM IO LIEHE OTKPBITUS. Pe3yabTaThl MpUBEACHbI IS JJIMHHBIX
U KOPOTKHUX MO3ULIUIA HA TAHHBIX B MpeJeaax BbIOOPKU U BHE €€ CO BCEMU BU
JIaMU BXOJHBIX TPUKA30B.

B tabnuue: BbHIb— Bun BIOOPKM NaHHBIX (B— B npenenax, BHE— BHe
npeaeaoB BbIOOpKH ) ; JIOX % — 10XOAHOCTD B IPOLIEHTaX roa0oBbIX; P/IIPUE —
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Tabauua 12—3. Dppexmusnocms ayuuieil mooeau ¢ 6Xx000M NO UeHe OMKPbIIMUSL,
UCNBIMAHHOU HA 8bIOOPKeE U GHE ee NPedesos CO 6CeMU GUOAMU
B8X00HbIX NPUKA306

BblB [OX% P/MPUB BEP CREN nPUB% | $CAEN AHU npuspn | NPUBKP

Tect 01. ANnuHHaa NO3ULMSA, BXOA NO LIEHE OTKPbITUS

B 82.2 1.2 0.000 43 62 17264 7 742 0
Bhe 63.0 0.66 0.089 17 47| 10231 6 173 0
TecT 02. [Is no3uums, BXop, Mo IMMUTHOMY NpUKasy
B 65.8 0.99 0.001 36 61| 14846 8 534 0
BHe 87.7 0.86 0.038 14 50| 14920 6 208 0
TecT 03. inHHas No3uLms, BXOA, MO CTOMN-NpUKasy
B 4.2 0.88 0.003 22 72| 16247 8 357 0
Bue 11.7 0.20 0.344 8 50 4246 6 33 C
Tect 04. KopoTkasi no3vuusi, BXOp, MO LieHe OTKPbITUS
B 54.8 0.87 0.003 36 69, 11929 8 0 429
BHe -10.0 0.21 0.669 17 35 -2 6 0 -46
TecT 05. KopoTkas nosvums, BXog, No IMMUTHOMY NpUKa3sy
B 16.5 0.51 0.056 34 64 7424 8 0 252
BHe -10.8 0.24 0.686 14 42| -3351 6 0 -46
TecT 06. KopoTkas nosuuus, Bxop, No CTON-npuKasy
23.1 0.60 0.031 24 54 7493 6 0 179
-13.0 -0.25 0.696 13 30| -3704 5 0 -48

COOTHOIIICHUE PUCKa/TIPUOBIIN B TomoBoM ucunciaeHn; BEP — accormmmpo
BaHHAasI BEPOSATHOCTh CTaTUCTUUYECKOM mocroBepHOCcTH; CHAEJI — qucio cie
JIOK Ha BCeX phIHKax B cocraBe noprdens; [IPHB % — npolLeHT NprObUTEHBIX
cnenok; $CHEJI— cpemHsisi IPUOBLIB/YOBITOK CO cueiku; JHH— cpenuss
JIUIATEJILHOCTD caesiKY B nHs1X; [IPUB/IJI — obuiasi npuObLIb OT AJTMHHBIX TO3U
LM B ThIcsyax goyuiapoB; I1PUBKP— oO61iiast TpuObLIb OT KOPOTKUX MO3ULIM A
B THICSTYaX JOJUIAPOB.

Tecmot 1—3. Tecmupoeéanue mooeau 6xooa 6 OAUHHBIE NOZUUUU C 6XO

damu no uene OMKpoLIMUA, NO AUMUMHOMY NPUKA3Y U CHON-NPUKA3Y.
Kak BuaHo 13 Tabi. 12-3, Moaeib, MmojiydeHHasl ¢ IOMOIIbIO 3BOJIOLMOHHOTO
mpoiiecca, ObUla IIPUOBUILHA TIPU BCEX TPEeX THUIIAX MPUKa30B KaK B BEIOOPKE
(KaK ¥ OXMIaJloch, YYUTHIBast Molllb ['A), Tak 1 BHe ee. B BEIOOpKe BOOOIIE He
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ObUTO TPUOBUTIU MeHbIle 42% (B TOIOBOM MCYUCICHUM) JUISI TI0O0TO BUAA TIPU
Kasa. Bce 3HaueHus cpenHei MpuoObUIN B cleiike Obut 6ombie yem $14 000, u
HU OJHA CHMCTeMa He nMesa MeHblle 60% npuObIIbHBIX caeoK! BHe BRIGOpKU
pe3ybTaThl ObLIU JAOBOJBHO pa3zHOO0Opa3Hbl. C BXOJaMU 0 LIEHE OTKPBITHS
WJIY TI0 JIMMUTHOMY MPUKa3y CUCTEMa MOo-MpexXHEMY MoKa3blBajia BbIIAIOII1E
Cs1 pe3y/bTaThl: CpedHssl IpUObLIb B caenke Obuia Beiie $10 000, a moxon
HOCTh — Bbilie 60% rogoBeix. Co CTOI-TIPUKA30M MOJENIb paboTaja He Tak
XOPOIIO: JOXOMIHOCTh He MpeBbicuia 11%, a cpemHss caeika MpUHeca BCEero
$4246. EnqMHCTBEHHBIM BHYLIAIOMIUM OECIIOKOMCTBO aCIEKTOM pE3YJILTATOB
SIBJISIETCSI MaJloe KOJIMYeCTBO creoK. Hampumep, B mpenenax BHIOOPKY C BXO
JIOM Ha OTKPBITUM ObUIO TPOU3BENEeHO TONbKO 43 cnenku 3a 10-1eTHuit nepuon
Uit TopTdens u3 36 ToBapoB. BHe BEIOOPKM OBUTO TOJBKO 17 CHEIOK B TeUeHMe
5-JIETHEro TMepuoia; 4acToTa TOProBiau OblIa MOCTOSTHHA U COCTaBJIsIa OKOJIO
4 caenox B rof.

IMo-BunumMoMy, TipaBUia OOHAPYKUBA HEOObIYHbIE (HO TPUTOIHBIE IS
TOPTOBJIM) PHIHOYHBIE COOBITHS; TIOAOOHYIO MOJIEJIb MOXHO Ha3BaThb MOJEIbIO
JUISI «TOPTOBJIY B HETUTTUYHBIX CIIydasix». DTa MOJIEb HEe TaK Oecrojie3Ha, Kak
MOET MOKa3aThCsl Ha MEePBbIA B3MMsIA. ACCOPTUMEHT CUCTEM, KaXIash UX KO
TOPBIX TOPTYET MPU PA3TUYHBIX PEIKUX COOBITUSIX, MOXET 1aBaTh MPEBOCXO/]
Hy1o npuobLTL. [1py paboTe ¢ cCUCTEMOI TAKOTO THUIA PEKOMEHIYETCS TOPTOB
JIsT KaK moptdeneM cucteM, Tak 1 noprtdesneM (GUHAHCOBBIX MHCTPYMEHTOB.
OnHako HEOOJbIIIOE KOJMYECTBO CACJIOK MOXKET MOCTAaBUTh MOl COMHEHUE CTa
TUCTUYECKYIO 3HAYMMOCTh TTOJYYEHHBIX pe3ynbTaroB. JlaHHas 3amaya, Bepo
SITHO, MOXET OBITh pellieHa MPU MCI0Jb30BaHUU 0Oo0Jiee CIOXKHOTO crocoba
00paboTKU OONBIINX KOMOWHAIUYN MpaBuUI.

T'ectbl 4—6. Tecmupoeanue modeau 6xooa 6 KOpomkue nO3UUUU C 6X0
domM no uene OmMKpouIMUA, NO AUMUMHOMY NpuKaszy u cmon-npuxkasy. Bo
BceX cydasix 3¢ (GeKTUBHOCTD JIyUllieil MOJEH JJIsl KOPOTKUX MO3ULIUIA, PO
TECTUPOBAHHOI Ha TpeX BUAAX MPUKA30B, ObLIA XyXe, UeM pe3yJIbTaTbl MOJIE
Jiel 1Sl JUTMHHBIX MO3UIIMI B Tipeeaax BIOOpKU. BHe BBIOOPKU pe3ysibTaThl
3HaMeHAaTeJIbHO YXYAILIMINCh, U ObUIM OTMEUEHBI YOBITKU. B oTinuue ot Mome
JIA 151 IJTAHHBIX TTIO3ULIMIA 3Ta MOJIe/Ib He TIPOIIUIa MTPOBEPKY Ha TOPTOBIIIO BHE
npeaesioB BbIOOpKU. OFHAKO CTOUT OTMETUTh, YTO €CJIM Obl Mbl TOPTOBAJIU C
MOMOIIBIO MOMIEIU KaK ISl JIMHHBIX, TaK U JUISI KOPOTKMX MO3ULIMI OTHOBpE
MEHHO, TO Ha JaHHBIX BHE MPEAeJ0B BHIOOPKHU MPUOBLIb OT JJIMHHBIX MO3UIIU I
3HAUUTENIBHO MepeBecuia Obl ToTepu oT KOopoTKux. IlomHas cuctema Oblia Obl
BbIToJHA. T0, YTO MOJENIM TOPTOBJIU JJIsl JIMHHBIX MO3UIIAI pabOTaOT JTyYIlle,
yeM JIJIs1 KOPOTKUX, OBbLJIO HE OIWH pa3 OTMEUEHO B MPEAbIAYIIUX IJIaBaX 3TOM
KHUTU. BO3MOXHO, 3TOT (paKT CBSI3aH C MPUCYTCTBUEM B CTAHAAPTHOM MOPT
(eie HeCKOIBKUX PHIHKOB, KOTOPbIE HAXOAUIUCH B ObIYbEM TPEH/IE B TEUCHUE
JIOJITOTO BpeMeHU. BeposiTHO, MpUYMHOU MOBbIIEHHO T 3(h(hDEKTUBHOCTU IJTUH
HBIX TTO3ULIMT SIBJISTIOTCS OTJIMYMS B peaKIIMU TOBAPHBIX PHIHKOB Ha U30BITOY
Hoe TIpeaJIoXKeHUEe U HeXBaTKY TOBapa.
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Pe3y.ana'r|=| TecTUpoBaHuUs AJI1 KaXXA0ro pbiHKa

Tab6n. 12-4 comepXUT pe3yabTaThl 10 PHIHKAM IS JTYYIINX MOMAEIeH KakK JJIs
JUIMHHBIX, TaK W JUIS KOPOTKUX MO3ULIUI, MPOTECTUPOBAHHBIX HA ONMTUMM3a
LIMOHHBIX M TTPOBEPOYHBIX BEIOOPKAX, C UCIIOJIb30BaHUEM TPEX BUIOB MPHKa
30B IIJIs1 BXoJa B PHIHOK. [lycThie siuelikv B 3TOi Tabuiie OTpaxkaloT OTCYT
cTBME caesioK. IlepBast KoJOHKa COAEPXKUT 0003HAYECHUST U3Yy9aeMbIX PHIHKOB.
LleHTpasibHast U MpaBble KOJOHKU CoAepKaT KOJUYECTBO MPUOBLIbHBIX TECTOB
JUISl JaHHOTO pblHKA. YuKcia B MepBOii CTPOKE MPeACTaBAsSIOT UIEHTU(HUKATO
pbl TectoB: 01, 02 1 03 o3HaYalOT TeCThI AJIs1 IJIMHHBIX MO3ULIMIA C BXOJAOM Ha
OTKPBITUH, 10 TUMUTHOMY IPUKA3Y U CTOI-TIPUKa3y COOTBETCTBeHHO; 04, 05 1
06 TIpenCTaBIsAIOT COOTBETCTBYIONINE TECTHI IJIT KOPOTKUX mo3uimii. Tlocien
HSISI CTPOKA COACPKUT KOJMYECTBO PHIHKOB, HA KOTOPBIX JaHHAsl MOJEJb ObLIa
npuOblIbHA. JIaHHBIE B 3TOM TaOJMLE MPEACTaBISIOT OTHOCUTEIBHO AETallb
HyI0 MHGOPMALIMIO 0 TOM, KaKie PhIHKU MPUOBLIbHBI, a KaKWe HET, IS Kax
JIOfl KOHKPETHOW MOJENN: OMUH MUHYC (— ) yKa3bIBaeT Ha yMEPEHHBII cpel
HUi1 yOBITOK B crenke — oT $2000 no $4000; nBa MuHyca (——) IpeACTaBISIOT
OOJIBLIYIO CPeNHION ToTepio B craesike — $4000 vwm Gosblie; onuH moc (+)
03HayYaeT YMEPEHHYIO CPEeIHIO TTPUOBUTL B caeike — ot $1000 no $2000; nBa
mioca (+ +) yKaseIBalOT Ha GOMBIIYIO CPEIHION MPUOLLIL B caenke — $2000
iIn OOJIbILE; a MycTas sTueiiKa COOTBETCTBYET YOBITKY 10 $1999 mmm npuObLIn
B npezgenax $1000. (HazpaHust pIHKOB M MX CUMBOJIBI COOTBETCTBYIOT 0003HA
yeHusiM Taoi. 11-1; yacts I1, BBeneHue.)

Tecmot 1—3. Tecmupoeanue moodeau 6xo0a 6 JJUHHBIE MO3UIMH C
6X000M no ueHe OMKPLIMUA, NO AUMUMHOMY NPUKA3Y U CMON-NPUKA3Y.
Tab6a. 12-4 ykasbIBaeT, 4To B Ipeleiax BRIOOPKU MoOjeb ObLla BecbMa MpU
obtbHa 111 NYFE (Ho He mist S&P 500), s OputaHcKoro (pyHTa, HEMELKOit
MapKH, SITOHCKO ieHbI, aJIaaus, ISl 0OJIbIIIMHCTBA PhIHKOB ITILIEHUIIbI, KAaH
3aCCKOM MIIEHUIIBI, KaKao, Jieca U ChIpoi HeTH (eC/IM He yUYUTHIBATh MOKYIKY
o ueHe oTkpeiTust ). BHe Bb1oopku Ha NYFE He Obu10 crienok, OputaHCcKuil (hyHT
U HEeMellKasl MapKa ITpoJ0JiKalld OCTaBaThCsl BECbMa MPUOBLIbHBIMU JIJIST BCEX
TUIIOB NTPHKa30B. MHOTME phIHKU, MIPUOBLIBHBIE B MTpeeaxX BBIOOPKU, BHE €€
MpeaesioB He 3aKioyany caesiok. HekoTopble pplHKH, KOTOPbIE HE y4aCTBOBA
JIM B TOPTOBJIE B ITpe/iesiax BBIOOPKU, ObUIM YCIEITHBI BHE BBIOOPKH (OCOOEHHO
HEe3TWJIMPOBAaHHBIN OEH3MH, cepedpo U Kode). DTo yKa3biBaeT Ha TO, UTO MO
IieJIb TTpojoIKajia paboTaTh XOPOIIO, NMPUYEM He TOJIBKO Ha IPYroM IMepuoje
BPEMEHHU, HO U Ha IPYroM Ha0OPEe PHIHKOB.

Tecmvt 4—6. Tecmupoeanue modeau 6x00a 6 KOPOMKUE ROUUUU C
6éxo0amu no ueHe OoMKpPbIMUSL, NO AUMUMHOMY HPUKA3ZY U CHION-NPUKA3Y.
B mpenenax BeIOOpKU Ka3zHadyeWCKUE BEKCENsI, HEMelKasi MapKa, IIBeiiapc
Ku# (ppaHK, KaHAJICKU ToJI1ap, CBUHASI TPYAMHKA, OBEC, KaH3accKasl MILeH!
112, areJIbCUHOBBIN COK U JieC TTOKa3ald YCTOWYUBYIO MMPUObLITb. bpuTaHCKUA
(YHT 1 HeMelKasl MapKa Take MTpUHEeCIH MpUObLIb BHE BBIOOpKU. [IIBelinap
CKUi1 ppaHK ObLI TPUOBLIBHBIM BHE BBIOOPKU, HO TOJIBKO C TMMUTHBIM MTPUKa
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Tabmuua 12—4. AnHanus aggpekmugHocmu 045 mecmoe U pbiHK08

Peaynstars! 8 npeAeAax ewBOpKH | PasymraTsi ame npegencs suGopKH
SYM 01 {02 |03 |04 |05 |08 | wroro 02 (03 |D4 |05 D8 | wroro
IsP 0 - = |- [1]
le 4+ |4 4+ |- [ = ] ++ [+4+ [++ 3
us 0 0
1‘5 - - +4 |44 2 = b = — - 1
TY - |- 0 0
[BP TR TR 5 b (b (bt [ [ 5
DM ++ |+ ++ [++ [++ 5 ++ [+ ++ [++ [++ 3
ISF — |= [= [#+ [++ [++ 3 - |++ |— 1

+4+ [+4+ |44 ++ |— 4 - |= |= 1]

+ - |+ [+ [++ [+ 5 = J= = = |= 0
|ED 0 0
leL - | e 2 0
[HO == = 0 0
HU - {4+ 1 ++ ++ 2
IcC = 0 0
[s! 0 ++ |4+ 2
PL *+ (b |bd 3 0
IPA 0 0
IFC 0 4]
[ 0 0|
ILH 0 0
iPB ++ ++ 2 0
Is 0 0
ISM 0 0
|BO 0 1]
C 0 ol
fo] ++ |4+ |4+ 3 0
W +4+ ++ 2 0
KW +4 |44+ *+ |+ [+ 5 0]
IMw +4+ i i 1 0}
{KC [1] 4 |#+ |- 2]
CC ++ |+4 |+ 3 [
B [1] 0]
JO ++ [+4+ [++ 3 ol
CT - 0 0
LB P P P Y P v -] - |- 0
WTOro 11 (8 (& |10 |8 (10 5 |5 (2 |3 |3 |3

30M. [pyrue peIHKM 1100 He ObLIM 3a[eiCTBOBaHbLI B TOProBie, JUOO ObLINA
yobITouHbl. BHe Bb100pkM NYFE mokasan mpuOhLIb ITpU BCeX TUTIAX IIPUKA30B

(Oymy4u yOBITOUHBIM B Mpeaeaax BHIOOPKH).

Puc. 12-1 nzobpazkaeT poCcT KanuTaja mpyu TOPro.iie mopTdeseM ajsl JTNH
HBIX TTO3ULIMI ¢ BXOAOM IIO LieHe OTKpbITusl. Kak BumHO 13 rpacduka, HabIo
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1000000

B npenanax 8GO

Hanwran

Bue npegenos BeGopHl

Pucynok 12-1. Pocr kanurasa npu Toprosie rnoprdeneM (IIMHHbIC TO3ULIMH, BXOJ 1O LigHe
OTKPBITHST).

Iajicsl yCTOMUMBBIN pocT KanmuTaia. CtyneHuyaTas (hopMa rpaduka cBsizaHa C
HEOONBIINM KOJIMYECTBOM CIIENTOK.

BpeMst oT BpeMeHM BechbMa BBITOAHAS CIIENIKA SBISUIACh TPUYMHON BHE3all
HOTO CTYIIEHYaTOTO pocTa KanuTajia. JIMHUS HauMeHbBIINX KBAIpaTOB, BITUCAH
Has B TpadUK U3MEHEHMsI KallUTaia, MOKa3bIBaeT MOCIeA0BaTEIbHBIN POCT B
00enx BbIOOPKAxX, ¢ HEOOJBIIMM IepeBecoM B paHHUE rofbl. PocT kKamuTana
MPY TOProBIle MopTdeneM I JITUHHBIX TTO3ULMIA ¢ BXOAOM MO JUMHUTHOMY
MpHKa3y, KOTOPHIA TOMOTAaeT KOHTPOJIUPOBATh TPAH3aKIIMOHHBIE U3IEPXKKH,
npeacTaBlieH Ha puc. 12-2. W 31ech HabmogaeTcs aHATOTMYHOE CTYITEHYATOe
u3MeHeHMe KanuTana. OqHaKo Ha 9TOM I'paduke He BUTHO 3aMeIJIEHUST POCTa
B MOCJIeIHUE TOOBl — JIMHUSI, BIIMUCAHHAsT METOJOM HAaMMEHBIIUX KBaIpaToB,
nouTu npgaMast. DPPeKTMBHOCTh BHE BHIOOPKM ObIIa MTOYTH MIACHTUYHA 3D
(eKTUBHOCTY B MpeaeaxX BhIOOPKMU.

Puc. 12-3 mokasbIBaeT pocT KaluTaja IpU TOProBjie MopTdeneM ¢ oMo
IIbI0 HAWJTYYIIIe MOAEIN IS KOPOTKUX MO3UIINI ¢ BXOIOM IO LIEHE OTKPBI
THs. 37ech TaKKe MPUCYTCTBYET TTOJOOHBIN CTyIeH4YaTslii adpdekr. OmHako,
3a UCKJTIOUEHMEM CHJIBHOTO POCTa KalmTaja B mepuoj ¢ aBrycra 1989 r. 1o utoHb
1993 1., KanmTaa CUCTEMBbI TPAaKTUIECKN HE MEHSICS.
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B npegenax BxGopHM

HKanwtan

Bue npeaencs BoiGopHm

30831
40831
050331
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Pucynok 12-2. Pocr kanuTaia npu Toprosie noprdenem (JUIMHHbIE TO3ULIMU, BXOJ 110
JUMUTHOMY NIpUKA3y).

850830
M0A20
To8M
880831
890831
00831
910830

Oara

MpaBuna NpoTecTUPOBaHHbIX peLUeHuli

Ilpasuaa 0aa omxpoimusa daunnvix nozuyuii. XpoMocoMa, IpeacTaBUBIIAS
Jiy4lliee pellieHue AJisi BXOJO0B B IJIMHHBIC MMO3ULIMHU T10 LIEHE OTKPBITUSI, COIEp

XUT TpU TeHa. Kaxnblil TeH ObUT COCTaBJIEH M3 YEThIPEX YMCEJ U CBSI3aH C ON

peneeHHbIM TTPaBUJIOM.

I'en 1 cocrosn uz uncen 4, 850, 65 1 653, 4TO O3HAYAET MTPABUIIO CHUKEHMUS
OTKPHLITOTO UHTepeca (case 4), aHanu3upyemblii niepuon 34 u mopor 0,042 co
oTBeTCTBEHHO. [locnennee umciao (653) He ObUTO MCITONB30BAHO, TTOTOMY UTO
JIAaHHOE TIPaBWJIO COAEPXKUT TOJBKO JBa MapaMmeTpa. TakuMm oGpa3oM, JTaHHOE
npaBuio Bo3Bpalaet 3HaueHue YCTHHA, ecau OTKPBHITBIN MHTEpPEC CHU3WII
csl TIo MeHblIed Mepe Ha 4,2% 3a nocneanue 34 nHs. JIpyruMmu cioBamu, pas
HOCTh OTKPBITOrO MHTepeca 34 AHs Ha3al U OTKPBITOro MHTepeca 1 JeHb Ha
3a/l, MojeJeHHasl Ha OTKPBIThIA MHTepeC 34 AHS Hazal, TOJKHA ObITh OOJIbIIe
gem 0,042.

I'en 2 cocrout muz uncen 1, 256, 530 u 709. I1epBoe uncio (1) cOOTBETCTBYET
MPOCTOMY TIPaBUJIY LIEHOBOTO CpaBHEHUS (case 1). CMbIC ApYTUX YKces TeHa
COCTOMWT B TOM, UTO TIpaBuJIo Bo3BpaiaeT 3HaueHue HCTHHA, Korna 1ieHa 3aK
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B npeasenax sxGopiM
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Pucynok 12-3. Pocrt kanuTana npu Toprosie noptdenemM (KOPOTKUE MO3ULUU,
BXOJI 1O 1IEHE OTKPBITUST).

peITUS 3 IHS Ha3al MpeBbIIAeT LIeHY 3aKphITUsI 14 mHelt Ha3ad Ha BEIUYUHY
CpeIHEro UCTUHHOIO AMaIa3oHa, YMHOXEHHOro Ha 3,46.

I'en 3 cocrout us uuncen 5, 940, 47 u 610. 11laGmoH npaBuia 5 (case 5) cooT
BETCTBYET TPABUJIY MOBBILIEHUSI OTKPHITOro MHTepeca. [lomHas peanuzanus
3TOro MpaBuJia MOKa3bIBaeT, YTO MpaBUIO Bo3BpaiaeT 3HaueHue UCTHHA,
€CJTM OTKPBITBI MHTepeC PhIHKA YBEJIMYMJICS 1O KpaiiHeil Mepe Ha 5,6% 3a
nocienuue 44 nHs.

Ecnu ycnoBus mist Bcex Tpex MpaBuiI, onpeaeiaseMble reHaMu 1, 2 1 3, Bl
TIOJTHSIIOTCS] HA JAHHBIH IeHb, TO MOJIE/Ib TEHEPUPYET CUTHAJT K TTIOKYTIKE.

MHuTtepecHo, 4TO JBa MpaBWia UCTONb3YIOT OTKPBITBIA MHTEpPEC — Tiepe
MEHHYI0, KOTOPYIO OOBIYHO HE paccMaTpUBAIOT BO MHOTUX TOIYJISIPHBIX TOP
TOBBIX MeToNax. Takxke MpuMedaTesibHO, YTO IBa 00ObEAMHEHHBIX TTpaBUiia OT
KPBITOTO MHTEpeca MOYTU MPOTUBOpPEYaT APYT APYTY: TEKYLIUNA OTKPBITHII
MHTEPeC NOJKEH ObITh OOJIbIIIE, YeM OTKPBIThIN UHTEpec 44 MHS Ha3al, HO MEHb
1€, YeM OTKPBIThIN nHTepec 34 nHs Hazaa. Mofesib HalmOMUHAET CUCTEMY Clie
JIOBAaHUS 33 TPEHAOM, MOCKOJIbKY MOCJIEAHUMN OTKPBITHIN MHTEPEC NOJKEH OBbITh
OoJibllle, YeM OTKPBITHI MHTEPEC 32 HEKOTOPYIO Mpeablaylyto aaTy. OmnHako
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OCTaeTcst BpeMs JJIs1 MaJIeHbKOTO OTKaTa, T.e. yBeJIMUEeHHUE OTKPBITOTO MHTEpe
ca JOJDXKHO MPOM30MTH 3 IHS Haszal, a He B TEKYIIMH AeHb. DTO HE TOT HAOOp
MpaBUJI, KOTOPBII JIETKO OOHAPYKUTh OOBIYHBIM CIIOCOOOM 0€3 MOMOIIMU FeHe
TUYECKOTO aJITOpUTMA.

Ilpasuaa oaa éxoda é xopomkue nozuyuu. I1ogoOGHBIN aHAIN3 TAKXKE MOX

HO MPOBECTH 151 KOpoTKuxX no3uumit. Yucna 5, 890, 391 u 532 (ren 1); 5, 705,
760 1 956 (ren 2) u 10, 163,999 u 196 (reH 3) COOTBETCTBYIOT XPOMOCOME, KOTO

pas mpencTaBuiIa JIiydilee pelieHne sl BXoaa B KOPOTKYIO IMO3UIIMIO TO TIeHe
OTKpPHITHS. JIBa yKa3aHHBIX TeHa COOTBETCTBYIOT MpaBUIaM, CBI3aHHBIM C OT

KPBITBIM MHTEpecoM, U oauH — ¢ ocuuuisitopoM MACD. IlepBoe mpaBuio
OTKPBITOT'O MHTEpeca YTBEPKAAeT, UTO OTKPHITHIN MHTepec 1 meHb Has3am J0

3KeH OBITh IO KpaiiHei Mepe Ha 38% 0oJbllie, YeM OTKPBIThIA MHTEepeC 38 AHei
Hazan. BTopoe mpaBmiio OTKPBITOrO MHTEpeca YTBEPXKAAeT, YTO OTKPBITHIN
nHTepec | IeHb Hasajd JOJDKEH ObITh MO KpaiftHeil Mepe Ha 75% GoJblle, 4eMm
OTKPBITBII MHTEpeC 25 gHel Hazan. TpeThe MpaBWIO YTBEPXKIAeT, YTO HAKJIOH
MACD (1epuoa KOPOTKOTO CKOJB3SIIEr0 CPEAHEro = 2, a Mepuoi JJIMHHOIO
ckoub3siero cpeaHero = 50) mofkeH ObITh HalpaBieH BHU3, Tpeanosaras
HaJIM41e HUCXOIIIETO TpeHaa. Ecim ObLTN BHIOTHEHBI YCIOBUS IJIST BCEX TPEX
MpaBWI, YKa3aHHBIX 3TUMM TPEeMsI TeHAMM, TO TIOAAETCS CUTHAI Ha TPOAaXKy.
IToBTOpIOCH, 3TH TIpaBUJja ObLIO OBl HE TaK JIETKO OOHApPYKUTh, €CIU pa3pada

THIBATh TOPTOBYIO MOJE/b B Oojlee TPaaIUIIMOHHONW MaHepe.

SAKJTIOHEHUE

Kak u B HallleM paHHEM UCCJIeN0BaHUM, UCITOAb30BaHue I'A 7151 IToKrcKa TOPro
BBIX MPaBUJI TTIOMOIJIO HATH BechMa yOoenuTesIbHbIe Mones Bxona. Pesynbra
THI BIIEYAT/ISIIOT, HECMOTPS Ha TaKue Mpo0JieMbl, KaK MaJioe YMCIIO CACIOK BO
MHOTHX PEeIIeHUIX. DTOT MOAXOMN, HECOMHEHHO, MOXKET CIYXUTh B KauyeCTBE
OCHOBaHMS U JabHEHIIUX YCUIUI B pa3paboTke cUCTeMbl. B maHHOM mc
cleoBaHUM ObUla MCMOJb30BaHa JIMIIb MajieHbKas 0a3a 111a0JIOHOB IpaBuI,
BKJIIOYaoIasl MpocTeiiue 37eMeHThl (LIEHOBble CPaBHEHUS, CKOJIb3SIINE
cpenHue M OCHWILIATOPHI). HeCOMHEHHO, HAMHOTO JIyUIITUe Pe3yIbTaThl MOTJIN
OBITh MOJIY4YE€HBI IIPY UCIOJIb30BAaHUM 00Jiee CJIOKHOTO 1 ITOJIHOTO Habopa 111a0
JIOHOB B KAa4eCTBE 3¢pHA IS TeHETMUECKOM MEJTbHUIIBL.

YTO Mbl Y3HANIN?

JIMHHBIE TTO3UIMM, KaK MpaBUIo, pabOTaIOT Jy4llle, YeM KOpOT
KHe, Ha pbIHKaX, COCTABJISAIONIMX Halll CTAHAAPTHBINA MOPTdhEb, ¢
OOJIBLIMHCTBOM HUCCJIeMOBaHHBIX Mofesieil. CienoBaTebHO, 3aciy
>KMBAIOT OOJBIIET0O BHUMAHMS YCUIIMSI, HallpaBJieHHbIE HAa pa3BU
THE CHUCTEMBbI, B KOTOPO JIeIaeTcs aKIeHT Ha JUIMHHBIC TTO3UIINH.
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I'eHeTMUYecKMEe aarOPUTMBI IPEACTABISIOTCS 3((GEKTUBHBIM Cpel
CTBOM OOHApPYXEHUS HECTAHIAPTHBIX TOPTOBBIX CUCTEM, KOTO
pble TIPaKTUYSCKN HEBO3MOXHO pa3paboTaTh OOIIECHPUHSITHIMU
METOTaMM.

ITpu npaBWIBHOM HCITOIB30BaHUU ['A M30BITOYHAST ONITUMU3ALIMS
(TmoaroHKa Mon MCTOpPUYECKHUE JaHHbBIE) HE SIBJISIETCS Cephe3HOMU
Mpo0aeMoii, HECMOTPSI Ha ONTMMU3ALIMOHHYIO MOIIb TeHETUYEC
KUX aJTOPUTMOB.

OrpaHnyeHus1 KOJIMYECTBA M CJIOKHOCTU IpaBWI B JIIOOOM pellie
HUU TIPEACTABISIOTCS KJIIOYEBBIM 3JIEMEHTOM B KOHTPOJIE Hal e
MOHOM ITOATOHKM IO UCTOPUYECKME JTaHHBIE.

I'eneTnyeckast 3BOTIONMS TTPABUJI UMEET OOJIBIITOE TPEUMYILECTBO,
CBSI3aHHOE C TE€M, UTO ITOJIyYeHHBIC ITpaBUIa MOTYT OBITh TIepeBe
JIIeHBI Ha IIPOCTOM SI3BIK M MOHITHBI. B oTimume ot HelipoceTeBhIX
CHCTEM TOPTOBbIC IIpaBUJjIa, CO3MaHHBIE ¢ TOMOIIBIO ['A, HE CKPHI
TBI B HETIOCTVXKMMOM YEPHOM SIIIUKE.

Mcnonb3oBaHue reHeTUKY OMMCAaHHBIM BbIIIE CIIOCOOOM MOMOora
€T co3faTh OOJIBIIOE KOJIMYECTBO OTIACIbHBIX MPUOBLIBHBIX pellie
HUIA, KOTOPBIE 3aT€M MOXHO OOBEIMHMUTH B MopTdesie, TOPryio
IIEM HECKOJBKMMU MOJESIMU.



YACTDb i

UccnepoBaHme BbIXOO0B
BBenerHue

B yactu Il B LieHTpe BHUMaHUS ObLI BBIOOP BpeMeHM BXoja B pblHOK. bblna
HUccaeaoBaHa cTelieHb 23MMEKTUBHOCTU Pa3IMYHBIX METOMOJOIUI IIPpU OTBETE
Ha CJIeAYIOIIN BCEOOBbEMIIIONINI BOIIPOC: KOTAa, Ie U KaK BXOAUTh B PhIHOK.
bbui nipoBeneHBI McCIeTOBaHUS CaMbIX Pa3HOOOPa3HbIX TOPTOBBIX ITOAXOI0B:
OT PBIHOYHBIX LIMKJIOB 0O aKTUBHOCTY COJTHEUHBIX MSITEH, OT IIPOCTEHIIINX TOP
TOBBIX TIPABWJI 10 TIPOJABUHYTHIX TEHETUUECKUX AJITOPUTMOB U HEPOHHBIX Ce
Teit. s Toro 4roObl ciefaTh JOCTaTOYHO CIIPaBedJIMBOE CpaBHEHUE METOJOB
BXOda, BO BCEX TecTax IMpeaHaMEePEeHHO MCII0Jbh30Bajlach MPOCTasl CTaHAApT
Hasl CTpaTerusl BbIxoJa M3 phIiHKa. B crenkax mcroib3oBaiach (UKCUPOBaH
Has 3alllUTHas OCTaHOBKA, BBIXOJ MO JUMUTHOMY ITpUKa3y IPU AOCTMKEHUU
LeJIeBOM MPUOBLIM, a TaKXKe BBIXOJ 10 PHIHOYHOMY MPUKa3y MO0 UCTEYCHUU
onpeneneHHoOro koaudecrsa gHei. B vactu 111 B LieHTpe BHUMaHUs OyaeT Ha
XOIUTHCS TMpobjieMa BbIXoaa U3 pblHKA. MBI mocTapaeMcsl BOCIIOJHUTh HEIO
CTaTOK MHTepeca K CTpaTerusM BbIXOHa B JIMTEpaType, MOCBSIIEHHON Oupxke
BOI TOProBJIE.

BAXKHOCTb CTPATErMn BbIXOOA

Bo MHOTUX cydyasix Xopollii BEIXOH 0ojiee 3HaYUM, yeM Xopoluuii Bxoa. Oc
HOBHOE pa3jIM4ue COCTOUT B TOM, YTO IIPY OXUAAHUU XOPOILIE BO3MOXHOCTH
BX0J1a B PhIHOK HET HUKAKOro prcka. Eciu mportyiieHa oqHa BO3MOXHOCTb BXO
Jla, TO BCerga MpUAeT Apyrasi — akKTMBHAsl MOJEJIb TOPTOBIM JOJIXKHA oOecrie
YMBaTh MHOT'O MOJOOHBIX BO3MOXHOCTEI. OIHAKO, IIPOIIYCTUB ONTUMAIbHbBIM
BBIXO, MBI IOABEPracMcsl ppIHOYHOMY PUCKY. «I1po3eBaB» BBIXO/, MbI PUCKY
€M MOJIyYUTh OOJIBbIINE YOBITKU U AaXKe MOABEPIHYTHCS HEIIPUSTHOM IIPOLIeLY
pe IPUHYIUTEILHOIO 3aKPhITUS Halllel ITO3ULUM 0 HauXyIuM LieHam! M3
BECTHBI CJTy4au IIOTEPU BCeli IPUOBUIH, ITOJIyYeHHOM 32 HECKOJIBKO JIET YCIIeIII
HOI1 TOProBjuv, 6Jlarogapsi TOMY, YTO UCITOJIb3yeMasi CTpaTersi BEIX0Ia He BKITIO
yaJia XOpPOLIYIO 3alllUTHYI0O OCTaHOBKY! He cTOMT XIaTh ClIeayIolIyio BO3MOX
HOCTb BXOJIa B IIPOTHBOII0I0XKHOM HaNpaBIeHUU, YTOOBI BBIATH 13 IJIOXOM 110
UK. YpedMepHask OCTOPOXHOCTD, IMPUBOASINAS K BbIXOJaM 0e3 ITOJIKHBIX
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OCHOBAaHUM, TAKK€ BBI30BET OIYCTOIIEHUE BALIETO CUETA, XOTS U HE CTOJIb OBICT
poe. Jlesio B TOM, 4TO J1100asi TOProOBJISt HEBO3MOXHA 0€3 YOBITKOB, MYyCTh U HE
OosbLuX. 1151 TOro 4To0bhl UX KOMIIEHCUPOBATh, HEOOXOAUMO TTOJHOCTBIO UC
MOJb30BaTh MOTEHLMAT NPUOBUIbHBIX Mo3uliuii. [TpexxaeBpeMeHHbIe BbIXObI
U3 yAAYHbIX MO3ULIUIA JUIIAIT HAC 3HAYUTEbHON YacTU MPUOBUIM U OTAAIOT
BO BJIaCTh HEU30EXHBIX MEJKUX (2 MHOTIA U KPYMHBIX) YOBITKOB. Xopolias
CTpaTerus BbIXoJia, MPeXKae BCEro, CTPOro KOHTPOJIMPYET YOBITKM, HO TIPU 3TOM
HE XXepPTBYET MHOTMMU TOTEHLMAIbHO NPUOBLIbHBIMU TTO3ULIUSIMU.

Hackonbko BaxkHa cTpaTerusi Boixoaa? Eciu puck 4eTKO KOHTPOJUPYETCS
nyTeM OBICTPOro U30aBJIEHUS OT YOBITOUHBIX CHAEJOK, U 3TO CAEIAHO TaKUM
00pa3oM, YTO OOJBIIMHCTBO MPUOBLTBHBIX CAEIOK HE MPEKPAIA€TCS CIUITKOM
paHo, TO B pe3yabTaTe MOXKHO MOJAYYUTb MPUOBLIb MPU UCHOIb30BAaHUU TIPO
UrpbilIHOi cucteMmbl! MHaye roBopsi, eciau MpepbiBaThb YOBITOUHbIE CAEIKU U
OCTaBJISATb MPUOBLIBHBIE, TO B UTOre OyAET MoJiyueHa NpuobLib. HanexHas ctpa
TEeTUsI BBIXOJA MOXKET CHeJIaThb XOPOILIYI0 CUCTeMY ellle 60jiee BBITOJHOM, CO
Kpalliasi BpeMeHHbIe TajeHusl KanuTanaa. Bo BpemMss HEM30eXXHBIX YOBITOUHBIX
MEPUOIOB XOpOILIasi CTpaTerusi, BKIIOYAOUIas HaAeXHble METOAbl KOHTPOJIS
HaJl pUCKOM, TIOMOTaeT Tpeliaepy MOAroTOBUTLCS K Havdajly HOBOTO mepuoaa
YCIEIIHOU TOPTOBJIU.

LIE/IM XOPOLLUEA CTPATEMMA BbIXOOA

CyIIecTBYIOT ABE IIEIN, KOTOPBIC MBITAETCS HOCTHYh XOPOIAasl CTpAaTeTUsI BEI
xoma. IlepBas n HanboJIee BaskHAs 1EJIb COCTOUT B CTPOTOM KOHTPOJIE YOBITKOB.
Crparerust BBIX0Ja JO/DKHA JUKTOBATh, KaK 1 KOTIa 3aKPhIBaTh HEYIAYHYIO ITO
3UINI0, YTOOBI MPEIOTBPATUTDH CYIIECTBEHHYIO 3PO3HMIO0 TOPTOBOTO KaIlMTaja.
DTy 1Ie/Ib 9aCTO HA3BIBAIOT yNpasieHuem Kanumaiom A pPeaanu3yloT ¢ TTOMOIIBIO
3aIIMTHBIX OCTAHOBOK (3aIlIUTHBIC OCTAHOBKM YIPAaBJICHUS KaIllMTajaoM). BTo
past 1IeIb XOPOIIeil CTpaTerMy BEIXOAA COCTOMT B TOM, YTOOBI HAXOOUTHCS B TIPU
OBUTBHOI MO3ULINH 0 e¢ TTOJTHOM 3pesiocTh. CTpaTerus BEIXoAa JOJKHA He TOJTb
KO OIIpeAeISITh ONTUMAJIBHEIE MOMEHTEHI JUIST (PUKCAIIMK YOBITKOB, HO M TIOMO
raTh TP BEIXOAE C MPUOBLUIbIO. BooOIIe He KelaTeIbHO BBEIXOAUTH U3 CHCIKU
IpexXaeBpeMeHHO, N3BJIeKasI TOJIbKO MaJIeHBKYIO IIPUOBLLTE M3 phIHKA. Eciii Top
TOBJISI UAET OJIATOIIPUSATHO, HEOOXOAMMO HAXOIUTHCS B CIIEIKE KaK MOXKHO IO
ro U U3BJieKaTh U3 Hee MaKCUMaJIbHYIO MPUObLIb. DTO OCOOEHHO BaXKHO, €CJIU
cucTeMa He ITO3BOJISIET MHOTOKPATHBIE BXOABI B MPOIOKUTEIBHEIC TPEHIEL.
Tpenm — Balll ApYT, U €CJIM MOXKHO OCTaBaThCS B CHUIBHOM TPEHZE OO €T0 3aBep
IIEHMs, TO TTOJTydeHHasl CYIIeCTBEHHAs MMPUOBLTL MOXET 00JIee YeM KOMITCHCH
poBaTh MHOTHE MaJIecHbKHE YOBITKN. PuKcainst MPUOBUIN 9acTO OCYIIECTBIIS
€TCsI C TOMOIIBIO CIIEASIINX OCTAHOBOK, YPOBHEH IeI€BOM MTPUOBLIN W IIpUKa
30B, OCHOBAaHHBIX HA PEIHOYHOM BOJIATWILHOCTU WJIM BPEMEHU YACPKAHUS IO
sunuu. [ToaHas cTparerus BBIXoAa KOOPIMHUPYET UCITOIb30BaHNE pa3HOOOpa3
HBIX TUTIOB BBIXOIOB, OTPAHUYMBAsI PUCK U (GDUKCUPYS TTPUOBLIE.
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BuAbl BbIXOAOB, UCMOJIb3YEMbIX B CTPATErMN BbIXOOA

CylecTByeT OTpOMHOE MHOXECTBO BUIIOB BbIxoaa. B craHmapTHOI cTpareruu
BBIXOJIa ObLIM MCIIOJIb30BaHbI TOJILKO TPU BUIA BHIXOAA B IIPOCTOM HEUM3MEHHOI
MaHepe. DukcupoeaHHblli 6bIX00 YNPABAEHUS KANUMAAOM OCYILIECTBISICS C
ITOMOIIBIO CTON-MPUKA3a: €CJIU PHIHOK CMECTWICS IIPOTUB OTKPBITOM MO3UIIUKN
0oJjiee YeM Ha OIpele/ICHHYIO BEJIMUYMHY, TO MO3ULIMS 3aKphIBA€TCS C OrpaHU
YEHHBIM YOBITKOM. Bbixo0 npu docmudicenuu yeneoil npubbviay OCYILIECTBISI
Csl ¢ IOMOUIBIO JIMMUTHOTO IIPUKa3a: Py CMEIICHUH LIEHbl Ha YKa3aHHYIO Be
JIMYMHY B OJIATONIPUSTHOM HAIIPaBJICHUU IIPOU3BOJUTCS 8bIX00 C U3EECMHOU
npubvinvio. I HaKOHell, eCu MO3ULIMS YAEepXUBajdach B TeYEHUE YKA3aHHOTO
KOJIMYECTBA THEM, OHA 3aKphIBajach C MOMOILbIO PHIHOYHOTO ITPUKA3a.
CyliecTByeT MHOXECTBO APYTYX TUIIOB BbIXOAA, HE UCIIONIb3YEMBIX B CTaH
JAPTHOM CTpaTerMu BBLIXOHA: CJIEHSINKME BHIXOIBI, KPUTUYECKUE IOPOrOBHIE
BBIXO/IbI, BBIXOJIbI, OCHOBaHHbIE HA BOJATUJILHOCTU, U CUTHAJIbHBIE BBIXOJbI.
Cnensiiuii 661x00 00BIYHO OCYIIECTBIISIETCS C TTOMOIIBIO CTOMN-TIpHUKAa3a U 1o
3TOMY YaCTO HA3bIBACTCS CAeOAUiUM CMONaM. DTOT BUJ BBIXOAA MCIOJB3YIOT,
KOTJa PHIHOK JBUKETCS B OJIarONPUSITHOM HaIllpaBlieHuu Ui caeiaku. Crenst
LW CTOMN IIepeMellaeTCsl BBepX WIM BHU3 BMECTE C PHIHKOM JIJISI TOIO, YTOObI
IIpY U3MEHEHUY HampaBjeHUsI IBUXKEHUS PhIHKA 3a(pUKCUPOBATh HEKOTOPYIO
YacTh TeKylleil npuObuiM. Eciau peIHOK pa3BopauyMBaeTCsl IIPOTUB CAEIKU, TO
cpabaTbIBaeT CIEISIIMI CTOM, U ITO3ULIUS 3aKPbIBACTCS, COXPAHUB YacTh IIPU
ObIn. Kpumuueckuii nopoeogulii 6bix00 3aKpbIBAeT MO3MILMIO, KOILJa PHIHOK
JIOCTUTAET WM TIepeceKaeT TeopeTUYeCKUil bapbep (HalpuMep, JUHUIO TPEH
J1a, YPOBEHb MOIEPXKKH WINA COIMPOTUBIIEHUS, YypOBEeHb KoppeKLnunu ®uboHay
Yy Wik JUHUP [aHHA), MpeomojieHne KOTOPOro TOBOPUT O HEOOXOAMMOCTHU
M3MEHUTH TEKYIIYIO MHTEPIIPETALUIO COCTOSIHUS phIHKA. Kputnueckue mopo
TOBbI€ BBIXObI MOTYT ObITh OCYILIECTBJICHBI IIPY IIOMOIIM TUMUTHBIX WU CTOI
MPUKAa30B B 3aBUCUMOCTH OT TOTO, SIBJISIETCS JIM MO3ULIMSI JUIMHHOM WJIM KOPOT
KO, ¥ B 3aBUCMMOCTH OT HaIlpaBJieHUsI IiepecedeHust 0apbepHOro ypoBHs. Eciu
pBIHOYHAsI BOJIATWJIBHOCTh (KOTOpasl SIBJISIETCS MEPOI prcKa) BHE3aIlHO BO3
pacTaeT, TO CjedyeT 3aKpbITh MO3ULIMIO, IIPUMEHUB 6biX00, OCHOBAHHbIU HA
soramunvHocmu. HakoHell, CUTHAJIbHBIN 6b/X00 OCHOBAaH Ha OXWIAeMOM pa3
BOPOTE HAIMpaBjIeHMSI PhIHKA: JUIMHHAS MTO3UIUAS 3aKPhIBAETCS M3-3a TOr0, YTO
CUCTEMa JaeT CUTHAJ IJI OTKPBLITUSI KOPOTKOM MO3ULIMU, WM U3-3a TeHepa
LIMYA CUTHAJIa CIeLMaJIbHOrO MHAMKATOpa. MHOIME BBIXOAbI, OCHOBAaHHBIE Ha
pacrio3HaBaHUM MOJEJIEH, SIBJISIOTCS CUTHAIbHBIMU BBIXOJAMU.

Bbixoabl ynpasJieHns1 Kanutasom

Kaxnasi cTpaterusi BeIxola MOJIKHA CONEPXKATh 8blX00 YNpAGAeHUs KaAnuma
J0om. BeIxon ynpaBieHUST KAalTUTAJIOM OCYILECTBIISIETCS C UCTTOJb30BaHUEM CTOIT
npukasa. [1oaToMy OH 4acTo HasbIBaeTCsl 3auumuoi ocmarogkoi. Taxas 3a
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IIMTHAsI OCTaHOBKA 3aKPhIBAaeT MO3UIIMIO ITOCJIE HEOJIArONMPUSATHOTO ABYKEHUS
pbIHKa (IBVKEHUE MPOTUB CACIKW) WM 110 YKa3aHHOM LieHe HIKe (B ciaydae
IJIMHHOM TTO3UIIUM), WIK BhIIIE (B cllydae KOPOTKOM MO3UIIMU) LIEHBI BXOJa B
CIeNKy. 3alllUTHAs OCTAHOBKA OOBIKHOBEHHO OCTAeTCsl HAa OMHOM MECTe B T
YeHHUe BCEro BpeMEHHU yAepKaHUs Mo3ulK. Ee 11eJb COCTOMT B OrpaHUYeHU N
pUcCKa HEKOTOPOM MaKCHMAaJbHO IOIYCTUMOI BelnuuHOi. KoHeuHo, moTeH
LIMAJIBHBIN PUCK MOXET OBbITH OOJIbIIE, YeM OXumaemblii. K mpumepy, pbIHOK
MOKET UCITBITATh OOJIBIION pa3pbiB MEXAY LICHOW 3aKPHITUS BEYCPOM U 1ie
HOI OTKPBITUS Ha clieaytollee yTpo. Toprosist 6e3 3alMTHON OCTAHOBKHU IO
JI0OHA TOJIETY B IIATKOM CTapoOM caMoJjieTe 0e3 mapallioTa.

Bormpoc 3akitouaercst He B TOM, HYXKHBI JI 3allIMTHbIE OCTAHOBKU — pasy
MeeTcsl, OHM ITPOCTO HeoOxoauMbl. OCHOBHASI 3a1a4a COCTOUT B HAXOXIECHUU
OINTHMAJIBHOTO TTOJIOXEHUs 3aIlUTHOM ocTaHOBKU. EcTh MHOTO crioco6oB pe
IIWUTh, TlI¢ pa3MellaTh 3alllMTHbIe OCcTaHOBKU. Camoe TpOCTOe pa3MelleHHe
CBSI3aHO C MaKCUMAaJIbHOM CyMMOI JeHEeT, KOTOPO# Tpeiiaep roTOB pUCKOBATh
B JaHHO clenke (IeHeXHas 3alllMTHas ocTaHoBKa). Hampumep, eciu Ha
S&P 500 oTKpbITa MO3KUINS U TPEUIEDP HE KelaeT puckoBath 6oee yeM $1500,
TO OH HCIIOJB3YET 3aIIMTHYIO OCTaHOBKY B pasMepe $1500. Ecim peIHOK ABU
KETCsI IPOTUB CHAEIKM aajbiiie, yeM Ha $1500 (Tpu myHkra Ha S&P), To 3aruur
Hasl OCTaHOBKA cpabaThIBacT, M MO3UIIUS 3aKpbiBaeTcs. Ha BOMATUIIBHBIX pBIH
KaxX U B BOJIATWIbHBIC TIEPUOIBI CIIEAYET OCTABJISATh OOJIBIIE MTPOCTPAHCTBA IS
IBVDKEHUSI, T.€. M30eTaTh CJAUIIKOM OJU3KHX K PHIHKY 3alllUTHBIX OCTAaHOBOK,
YTOOBI HE 3aKPHITh MOTEHIINAILHO MTPUOBLILHBIC TTO3ULINU C YOBITKAMMU.

Xopoluii crnocod ycTaHOBJIEHMS 3allIMTHON OCTAHOBKM OCHOBBLIBAETCSI Ha
LIEHOBOM 0apbepe, TAKOM KaK JIMHUS TPEHAa WIA YPOBEHb MO PXKKH,/COTIPO
TUBJICHUs. B Takux ciyyasix 3allMTHas OCTaHOBKA paboTaeT KaK KpUTHYEC
KWii TTopoToBEIi BeIxon. Hammpumep, ecim Ha S&P 500 ecTh MHOXKECTBO TpeH
OB U JIMHUI TToAIepKKU 0Koj1o 936,00 u mmuHHasg mo3unus Ha 937,00 Gblia
TOJIBKO YTO OTKPHITA, TO CTOUT PACCMOTPETH pa3MellleHre 3alIUTHON OCTaHOB
K1 HemHoro Hmke 936,00, Hanpumep Ha 935,50. YcraHOBKa 3alIMTHOM ocTa
HOBKM Ha ypoBHe 935 JornyHa, MOCKOJbKY ITPO0O0Ii TMHUM TTOIIEC PXKKHU TIPET
MoJjiaraet, 4To TeHACHUMS U3MEHUJIACh U HE CIeAYyeT OCTaBaThCsl B JJIMHHOM
mosutun mo S&P 500. B atoMm mpuMepe MBI puckyeM Tosbko $750, uro cyiie
cTtBeHHO MeHbIie ueM $1500 — pucK IMpu UCITOIB30BAHMY 3AIIMTHON OCTAHOB
KM, OCHOBaHHOI Ha JeHEXHON CyMMe IOITyCTUMOTO pucKka. bojee «akoHOM
Has» 3allIMTHAass OCTAHOBKA MOXET YaCTO YCTAaHABIMBATHLCS PSIOM ¢ BaXXHBIMU
YPOBHSIMHU MOIACPKKH/COMIPOTUBIICHUS, YeM IPU UCIIOJIb30BaAHUH AEHEKHOM
3aIIMTHOM OCTAaHOBKMU.

M3 BbllIeCKa3aHHOTO CTAHOBUTCS SICHO, UTO YCTAHOBKA 3alIUTHOM OCTa
HOBKU SIBJISIETCSI KOMIIPOMHUCCOM. XOPOIIIO UMETh OY€Hb TECHYIO 3allIUTHYIO
OCTaHOBKY, ITOCKOJIbKY TOTIa YOBITKY OYIyT OUeHb MAJICHbKUMK 1 OTHOCUTEJTb
HO 6e300yie3HeHHBIMU. OIHAKO YeM OJIVKe 3alllUTHAs OCTAHOBKA K LIEHE OT
KPBITUS MO3UIIMH, TEM CHUIIBHEE BO3pacTaeT BEPOSITHOCTh 3aKPHITUS TTO3UIINH,
JaXe eCIM PhIHOK B KOHEUHOM CYeTe TOMIeT B OJIarorpusITHOM HaIlpaBJICHUU.
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Hampumep, eciu ycTaHOBIEHA 3alUTHAS OCTAHOBKA B pasmepe $50, To moutu
Bce caenku Ha S&P 500 HezaBHCUMO OT MeToJa BXoa OYIyT OCTAaHOBJIEHBI C
MaJIeHbKUMU YOBITKaMu. [Ipy cy>keHWH 3alIUTHON OCTAHOBKU TTPOIICHT TIPU
OBUTBHBIX CAEIOK YMeHbImaeTcst. CIIMIIKOM TecHasT 3allIUTHAST OCTAHOBKA TP
HOCHT B 3KePTBY OOJIBIIMHCTBO MOTEHIIMAIBLHO MPUOBUIBHBIX caeok. C apy
TOM CTOPOHBI, €CITM 3alllUTHAsI OCTAHOBKA PACIIOJIOXEHA CIUIIKOM JaJIeKO OT
LIEHBbI BXOZA B PHIHOK, TO YOBITKM OT HEYIAYHBIX CIHEIIOK MOTYT IPUBECTH K
oTepe Beei paHee Moay4eHHO npuobuti. CeKpeT COCTOUT B TOM, YTOOBI HANTH
TaKylo 3alIUTHYIO OCTAHOBKY, KOTOpast 3(p(heKTUBHO MPOKOHTPOIUPYET YOBIT
KU 6e3 IPUHECEHMS B KEPTBY CAMIITKOM MHOTHX IMTOTEHIIMATBLHO MPUOBUTBHBIX
CHEJIOK.

Cnepsawive BbiXoabl

Credsuyuil 6bix00 OOBIYHO OCYILECTBIISIETCSI C TIOMOIIBIO TaK HAa3bIBAEMOM CJIe
ISIIei ocTaHOBKU. Lleltb 3TOro BHAa BEIXOMA COCTOUT B TOM, YTOOBI IIPH ABU
SKeHWHU pBIHKA B HeOJarOMPUSITHOM HaIpaBJieHNH 3a(HKCHPOBATh YaCTh IIPH
OBV WK 00ecTieunBaTh 3alIUTY, KOTOpasi sIBJisseTCs OoJiee MJIOTHOM, YeM Tiep
BOHaYaJbHasI 3alIUTHAs OCTaHOBKA. EcaM oTKphITa IIWHHAS MO3UIUSI Ha
S&P 500 u umeeTcst TeKylas He3ahUKCUpOBaHHasI IPUOBLIb, TO OLUIO OBI K€
JIaTeIbHO COXPAHUTh YaCTh 3TOI MPUOBUIM B cliydyae, ec/ii PhIHOK pa3BepHET
csi. UMeHHO 17151 3TOro UCTIONb3yeTcsl clieasiias ocTaHOBKa. Eciau ycraHoBie
Ha 3alllMTHas ocTaHoOBKa B pasMmepe $1500, 1 pbIHOK CMECTHUIICS MPOTUB MO3U
uvu 6osbiie yeM Ha $1500, To mo3uims 3akpbiBaeTcs ¢ yobITkoM B $1500. Ox
HAaKoO, €CcM pbIHOK cMecTiiicss Ha $1000 B HampaBiIeHUU TO3ULUU, ObLIO ObI
pa3yMHO MOJABUHYTH CTApylO 3alllUTHYIO OCTAHOBKY MOOJIMXE K TEKYILeil pbl
HOYHOI1 LIeHe, HAIlpUMep Ha ypoBHe mpuObutn, paBHoi $500. Temnepb, eciu
PBIHOK pa3BOpauyuBaeTCs, M JOCTUTAETCs 3alllUTHAsl OCTAHOBKA, TO CAEJKa Oy
JeT 3aKphiTa ¢ MpuObLIbIo B $500, a He ¢ yobiTkOM B $1500! ITpu mBrkeHHU
pPBIHKA B 0JIarONMpUsITHOM HAIlpaBJICHUM, CJesInas OCTAHOBKAa MOXeET ObITh
cMellieHa BBepX (WM BHU3 — JJISI KOPOTKOM Mmo3uiiuu). OHa 1 Ha3bIBaeTCs
crensieil 0CTaHOBKOM, MOTOMY UTO «CJIEAUT» 3a TEKYIIe CUTyallieil Ha pbIH
K€ ¥ 3alluIIaeT OCHOBHYIO YacTh BO3pacTalollleil TeKyleil mpuobUIn.
Xopotiasi ciensiias oCTaHOBKa MOXKET OJHOBPEMEHHO UCMOJIb30BaThCs B
KavyecTBe aJallTUBHOTO BBEIXOJA YITPABJICHHS KalTUTaJIOM M BbIXOAa, (PUKCUPY
fonero npuobLIb! B m0060M citydae oHa 3(pdeKkTBHA KakK 4acTh OOIIeit cTpa
Teruu Beixoma. Crensye OCTAaHOBKHU W 3aIlMTHBIE OCTAHOBKHU YITpaBICHUS
KarnuTajJoM paboTaloT pykKa 00 pyKy. Xopollue Tpeiaepbl 4acTo UCHOJb3YIOT
1 TO M IPyToe, HadKMHasl ¢ 3allIMTHOM OCTAHOBKH JIJIST YITpaBJIeHUSI KAIIUTAJIOM M
3aTeM TepeMellasl 3Ty 3allUTHYI0 OCTaHOBKY BMeCTe C IBMXKEHHUEM pbIHKA.
Kak To15K0 mo3uiiusi nepexoauT B MpUObLILHYIO 00JIaCTh, 3allIMTHASI OCTAHOB
Ka cTaHOBUTCH ciensiieil. He 6ecriokoiiTech 0 TOM, UTO CBOAUTE C yMa OpoKe
pa, YacTo nepemMeliiasi OCTaHOBKH, YTOOBI 3aCTABUTh UX CJIEAOBATh 32 PHIHKOM.
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Ecimi ToproBis BemeTcst 10CTaTOYHO aKTUBHO ¥ KOMUCCHOHHBIE TTOAIEPXKIBA
JOTCS Ha TOJDKHOM YPOBHE, OpOKep He TOJKeH HepBHUYATH P HECKOTBKUX
KOPPEKTUPOBKAX CTOM-IPHUKa30B. HampoTus, pa3yMHBIIT GpoKep OyIeT MOBO
JIeH, TIOHUMasl, YTO KIIMEHT, TIPaBUIIbHO 1 3(P(HEKTUBHO UCIIOIb3YIOIINIA BHIXO
IbI YIIPABIICHKS KAITUTAJIOM U CIIEASIINE OCTAHOBKHU, ¢ OGOJIBIIION BEpOSTHOC
THIO BBDKMBET KaK aKTUBHBIN, CO3MAIONINIA KOMUCCHIO Tpeimep.

Kax orpenensieTcst pa3MelleHre Cliemsineil ocTaHOBKM? MHOTHe TPpUHIIH
ITBI, 0OCYXIABIIMECs B OTHOIIIEHNY BBEIXOIOB YITPaBICHMS KaITUTAJIOM, TIPUMeE
HSIOTCS U K CIISOAIINM ocTaHOBKaM. OcTaHOBKa MOXeT OBITh YCTAHOBJIEHA Ha
OITpeneIECHHOM PacCTOSTHHM OT MAaKCHMAaJTbHOM (MM MHHUMAJIBHOM, B CiTydae
KOPOTKO# MO3UIINN) PHIHOYHOM LIEHBI, JOCTUTHYTOM BO BpeMs cienku. OcTa
HOBKa MOKET OBITh CBSI3aHa C TEKYIIEeil ppIHOYHOM BOJMATHIILHOCTHIO. HakiioH
Hasi TUHUSI OIIEPKKH,/COMTPOTUBJICHYS, TUITa TMHUM TpeHaa win ['aHHa, Tak
K€ MOXET MCITOJIb30BaThCsl, €CIM OHA MPUCYTCTBYET B 00JIACTU, JOCTATOYHO
OJIM3KOM K TEKYIIeMy PRIHOYHOMY COCTOSTHMIO. KpoMe TOro, MOXHO HCITOJb
30BaTh U (DMKCUPOBAaHHBIE YPOBHHU MOIIEPKKHN,/COMPOTUBICHUSI: 3alllUTHAST
OCTaHOBKa MOXET TOBBIIIATECS OT Oapbepa K 0apbepy BMeCTe C IBHKECHUEM
PBIHKA B OJIarONpUSITHOM HaIpaBJICHUH CACTKU.

BbIxoabl NpU AOCTUXXEHUU LieJIeBoM NpuobLn

Boixo0 npu docmuscenuu yenesoii npubbiay OOBIYHO OCYIISCTBIISIETCS C IIOMO
IIbIO JIMMUTHOTO TIpWKa3a, 3aKPhIBAIOIIETO MTO3UIINIO, €CITA PBIHOK MepeMec
TWJICSI HAa YKa3aHHYIO BEJIMYMHY B OJTarONPUSITHOM TSI CIETKYW HATTPaBJICHUU.
JIMMUTHBII MPpUKa3, OCYIIECTBISIONINI BBIXO PU AOCTUXKEHUU LIeJIEBOI ITpU
ObUIM, MOXETIUO00 ObITh PUKCUPOBAHHBIM, TIOJOOHO 3alLIMTHOM OCTAHOBKE JIJIsI
YIIpaBJICHUST KalUTAJIOM, JIMOO MepeMelaThCs BCAe 3a IEHOM, KaK Cleasiast
3alIUTHAas ocTaHOBKa. DUKCcUpPOBaHHAas LieeBasi TPUObLIb MOXET ObITb OCHO
BaHa MO0 Ha BOJATUJIBHOCTH, MO0 Ha MPOCTON mojapoBoil cymme. Hampu
Mep, eCiIM LiejieBast IpUObLIb B pazMepe $500 ycraHOBIEHA A1 IJIMHHOM MTO3K
1 Ha S&P 500, To pasMelialoT TMMUTHBIM TPUKa3 Ha MPOJAXYy, 3aKpbIBalo
LU TTO3UILMIO NP ABMKEHUHU LieHbl Ha $500 B monb3y caenku. ITomoOGHbI
MpUKa3 MOMOXET ObICTPO 3a(hMKCUPOBATH MPUOBLIb.

CyIIeCTBYIOT CBOM ITPEUMYIIIECTBA U HEMOCTATKU B UCTIOJIb30BAHUM BBIXO
J1a 1o 1iesieBoii NpuoObLIM. OTHO U3 MPEUMYILECTB COCTOUT B TOM, UTO TIPU UC
MOJIb30BAaHWM BBIXOJIOB MO 1IEJIEBO MPUOBLTN MOXET OBbITh TOCTUTHYT BBICO
KW IpOLIEHT MPUOBUIBHBIX CETOK, B TO BpeMsI KaK ITPOCKaIb3blBaHUE YCTpa
HEHO WIM AaXe HalpaBJIeHO Ha TOJb3y Tpeiaepa. [1aBHbBI HEAOCTAaTOK BbI
XO[Ia IO [eJIeBOM MPUOBLIM COCTOUT B TOM, YTO OH MOXKET MOCTY>XUTh MIPUIHA
HOM TPEXIEBPEMEHHOTO BBIXOJa C MAJICHBKOU MPUOBUILIO U3 OOJIBIINX PO
JIOJDKUTEbHBIX IBUXKEHUI, OCOOEHHO €C/IM METONbl BXOAa He 00eCIreuynBaloT
MHOTOKpaTHbIE BXOAbI B MPOAO/XKaIOIIUecs TpeHAbL. [1py Mpouyux paBHBIX yC
JIOBUSIX, YeM OJIMKe 1iesieBasi MpUObLIb K LIEHE BXO/Aa, TeM OOJbIle IIIaHCOB Ha
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TO, YTO OHA OYJeT NOCTUTHYTa, U, CJACIOBATE]IbHO, TEM BbIIlIEe MPOLICHT MPU
OBLIbHBIX caefiok. OmHaKo, yeM OJvke 1iesieBasi puObLIb, TEM MEHbILE NPy
ObUTb OT clesikvi. Hampumep, eciiv Oblia ycTaHOBJIEHA 1iesieBast MpUObLUIb B pa3
Mepe $50 st cnenku Ha S&P 500, a 3alMTHAS OCTAHOBKA JUIST YITPABICHUS Ka
[ATAJIOM HaxoxuTcs aajneko (Harmpumep, Ha $5000), Gosnblie yem 95% Beex cle
JIOK OyayT npuObUIbHBIMU! OIHAKO MPU TAKUX OOCTOSITEILCTBAX MPUOBLIbHbBIE
CAEJKM TTPUHECYT MaJIeHbKYIO MPUObLIb, KOTOpas OyaeT 00s13aTeIbHO YHUUTO
>KeHa yosITKoM B pasMepe $5000, a rakxke komuccuoHHbIMU. C Ipyroii cTopo
HbI, €U 1ieJieBast MpUObLIb OYeHb BeJlMKa, oHa OyaeT (GUKCUPOBAThCS OYEHD
penko. Tak e Kak U ¢ BbIXOJJaMU 110 CTOI-TIPMKa3aM, B JaHHOM CiIyyae UMeeT
MEeCTO KOMITPOMUCC: YPOBEHbD LIeJIeBOI MPUOBLIN TOKEH ObITh TOMEIIEH 10C
TaTOYHO OJIM3KO, YTOOBI ObLIa MOJIb3a OT YBEJIUYEHUsI KOJIUYeCTBa MPUObLIb
HBIX CAEJIOK U COKpallleHUsI POCKaIb3bIBAaHUS, HO B TO XK€ BpEMsI OH He JI0JT
JKEH pacIiojlaraThCsl CJUIIKOM OJIU3KO, CHMXKAsl CPEAHIO MPUObUIb B CIENIKE.
Ctparerusi BbIxoia He 00s13aTeJIbHO TOJKHA BKIIIOUATh B ce0s1 BHIXO/, MO 1ieje
Boil ipuObLIM. HekoTopbie METOabI, MOMOOHBIE CIESIIE OCTAaHOBKE, MOTYT
KCTOJb30BaThCA AJIS1 3aBePIIECHUS CACIKU C MPUOBLIbIO. DTU METOMIbI BHITOM
HbBI TEM, YTO OHU TTO3BOJISIIOT OCTaBaThCs B PhIHKE MPU OUYEeHBb OOJIBIINX OJ1aro
MPUSITHBIX IBUKEHUSIX 1IeHBI. [Tpy Tex ke caMbIX yCJIOBUSIX, HO C MCMOJIb30Ba
HMEM BBIXOJa MO LIeJIeBOI MPUOBLIN, cleaKa OyaeT 3aKphiTa 3a70JIr0 10 3aBep
LIEHUSI TPeHJa, He MOJYYUB OCHOBHOM YacTH MTOTeHIIMATbHON TPUOBLIN.

MBI TipeArIounTaeM CUCTeMbl, KOTOPbIe UMEIOT BHICOKMIA MPOLIEHT MpU
OBLIBHBIX caenoK. LleneBast MpUOBLIbL MOXKET YBEIMUMBATD 3TOT MpolieHT. Ecin
HUCTIONIb3YETCSI MOJIENb, CITIOCOOHAsI MOBTOPHO BXOAMTH B JEHCTBYIOIIUE TPEH
JIbI, TO BBIXOABI I10 1eJIeBOI MPUOBLIA MOTYT ObITh BechbMa 3(p(peKTuBHBLI. Jleit
CTBUTEIBHO, MTPEUMYILECTBA U HEITOCTATKU 3aBUCSIT OT MPUPOIbI UCIIONb3Ye
MOI CUCTEeMBbI, a TaKXKe OT JIMYHBIX MPEANOYTCHUIA.

MBI 3KCTTIEpUMEHTUPOBAIIM C OMTHUM U3 BUIIOB 1IeJIeBOI MPUOBLIN, KOTOPBIN
MOXHO Ha3BaTh CXKMMAIOIIEHCS yeabro. DTOT METOJ CO3MaH JJIs1 3aKPBITUSI BS
JIbIX 0€3XKU3HEHHBIX CIIEJIOK, KOTOPbIe OYAYT HE B COCTOSTHUM MHULIUATU3UPO
BaTh Apyrue TUIIbI BbixogoB. CHauaja liejeBasi pUObLIb yCTaHABIMBACTCS
OYEHb JAJIEKO OT phIHKA. 3aTeM JMMUTHBIN MPHKa3 MOCTENEHHO MepeaBUraeT
¢Sl K pblHOYHBIM LIeHaM M, HaKOHelI, JOCTUTAeT TOl 00J1aCTH, Tie eCTECTBEHHAs
BOJIATUJIBHOCTb PhIHKA BBI3OBET €ro cpabaThiBaHWE U TTOMOXET MOJYYUTh He
OOJIBILIYIO TTPUOBLIL O€3 MPOCKaATb3bIBaHUSI.

BbIXO}J,bI, OCHOBaHHbI€ Ha BpeMeHU yaepXaHusa no3amuum

Bbixoobt, ocnosauHbie Ha épemeru, BKIIIOYAIOT BBIXOA MO PHIHOYHOMY MPUKa3y
IOCJIe TOTO, KaK C MOMEHTAa OTKPHITHS IMO3UIINHY MPOUIET OIpeIeIicHHOE Bpe
M. Ecav ppIHOK 3a yKa3aHHOE BpeMsl 3HAUMTEIbHO He CIBUHYJICS, YTOOKI cpa
00TaJ BEIXOJ MO 1IeeBOi ITPUOBIIN VI APYTroii BUA BBIXOAA, TO CIEIKA, BEPO
SITHO, OeCIepCIeKTUBHA M HAIIPACHO OTBJIEKAeT pecypchbl. OUeBUAHO, YTO TH
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MmoTe3a, BhI3BaBIAsi OTKPHITAE JAHHOW MO3UIIMU, HEe Oomnpapaaiack. [loatomy
ClIeNKa AOKHA OBITh 3aKpbhITa [UTSI TIOMCKA CIIEAYIONIei BO3MOXKXHOCTH.

BI:IXOJJ,I:I, OCHOBaHHbIE Ha BOJIaTUJI1bHOCTU

Buvixoow, ocnosannvie Ha 6osamuabHocmu, CBSI3aHBI C pacliO3HABAHUEM TOTO,
YTO YpOBEHb (HAKTUUECKOTO WIM MOTEHIIMAJILHOTO pucKa BO3pacTaeT M3-3a
OBICTPOTO MOBBIIIEHUS] PHIHOYHOU BonaTwibHOCTU. [Ipu Takux obcToSATEND
CTBaXx XeJaTeJIbHO 3aKPBITh MO3UIIMU W OTpaHUYUThL puckK. Hampumep, koraa
Mocjie 3HAYUTEJIbHOTO TPEHJAa BOJIATUJIBHOCTh BHE3AITHO YBEIUYUBAETCS TPU
0OJIBIIIOM 00BbEME, MOXKET TTPOU3OUTU «ITPOoOOI MakcuMyma». [Touemy Obl He
pacmpojaTth JJIMHHBIE MO3UIIMHU, KOTAa BCE YYaCTHUKYU PhIHKA SIPOCTHO TIOKY
naiotr? DTO MO3BOJIUT M30€XaTh BHE3AMTHOW KOPPEKIUU U MOJYYUTh OUYEHb
XOPOIIIUE LIEHBI TIPU MPoJaxke, yUUTHIBAs TO, UTO MPOCKaIb3bIBaHUE OyIET Ha
MpaBJIeHO B Ballly cTopoHy! JIpyroii TOUKo BbIX0[ia, OCHOBAaHHOU Ha BOJIATUIIb
HOCTH, MOXET ObITh jJaTa, KOTOpasl MPEArnoaraeT BbICOKYIO CTeeHb PUCKA,
HarpuMep roJOBUIMHBI OCHOBHBIX PHIHOUHBIX KpaxoB. Eciu mocie 3akpbITus
JUTMHHBIX TTIO3ULINI PBIHOK TTPOIOIKUT BOCXOASIIUIN TPEH, TO MOXHO OyneT
CHOBA KYIUTh MPOJaHHbIe aKTUBbI. OHAKO €C/IV MPOU30MIET TTyOOKuiA cria,
TO IJIMHHAS TO3ULIUST MOXET ObITh BO30OHOBJIEHA IO HAMHOTO JIyYIlIel 1eHe!

Yro elie CBUAETEILCTBYET O MOMEHTE TIOBBINIEHHOTO pucka? Ecnu kakoi
MO0 MHAMKATOP TIPEATNoJIaraeT, YTo TEHASHIIUSI MOXET MOJTHOCThIO U3MEHUTh
csl, clielyeT BBIUTU U3 PhIHKA U U30eXaTh MOTeHIIMaIbHOro pa3dBopoTta. Eciu
cucTemMa Ipo0ost cTajia MPUYMHON OTKPBITUS JUIMHHOM Tto3uiiuu B S&P 500 3a
HECKOJIBKO THEH O MOJIHOJYHUSI, a TyHHbIE UCCJIEIOBAHMSI TTIOKA3IU, YTO Pbl
HOK 4acTO OOBaJMBAaETCsl MPU TOJHON JIYHE, TO UMEET CMBICI 3aKPBITh MO3U
LIMI0 TS U30eKaHU s MOTeHUMATbHOM BOMATWIBHOCTU. Takke MOMHUTE O TOM,
YTO BCSI MO3UILIMS HE JOJDKHA 3aKPhIBATHCS LIETUKOM eIMHOBpPeMEHHO. MOXHO
3aKPbITh YaCTh MO3UILIMU — BTOT METOJ ITOMOXET TPEUaepy CrIaauTh Tpaduk
W3MEHEHUS KanuTaia.

BapbepHble BbIxoabl

bapvepnbiil 6bix00 BKIIIOUAETCsI, KOTJIa PHIHOK COMpPUKAcaeTCs WM TMepeceka
€T HEKOTOPhI Oaphep, TaKoW KakK YPOBEHb MOANEPKKU MU COTIPOTUBICHMUS,
JIMHUY TPeHAA WM YpOoBeHb KoppeKiuu PuboHauun. bapbepHbie BHIXOIBI —
JIydIliue BBIXOMBI: OHU TMPEACTABISIOT TeOpeTUUeCcKue 6apbephl, 3a MpeneaaMu
KOTOPBIX UHTEPIIPETAlUs PHIHOYHOTO NEMCTBUS NOJKHA OBITh TIEPEeCMOTpe
Ha, W 4acTO TMO3BOJISIOT yCTaHABIUBATh OYEHb OJIM3KME 3allIUTHbIE OCTAHOBKMU,
MOpa3uTeIbHO COKpallasl yObITKM HeyIadyHbIX caesiok. Dokyc B TOM, YTOOBI
HaliTu xopoluuii 6apbep B momxofsiineM Mecte. Hampumep, 3amurHas octa
HOBKa YIpaBJIeHUsI KallUTaJIOM MOXET CIY>KUTh KaK 0apbepHbIif BBIXOJ, KOTAa
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OHa YCTaHOBJIEHAa Ha YPOBHE TTOMAEPXKKH WJIM COTIPOTUBJICHUS, €CIM TAaKOBOM
YPOBEHb CYIIECTBYET JOCTATOUYHO OJIM3KO K IIEHE BXOAa, YTOOBI caepKaTh IO

TEHIIMAJBHBIA YOBITOK B TIpUEMIIEMBIX Tpenenax. Clemsiimii BBIXOI TaKxKe
MOXET OBbITh OapbepHBIM BBIXOIOM, €CJIM OH OCHOBAaH Ha JIMHWUM TPEHIA.

CurHanbHble BbIXOAbl

CuenanbHble 6bix00bl TIPOUCXOAST, KOTAA CUCTEMA JaeT CUTHAJI, IIPOTUBOpEYa
IIMI TEeKYIIEei MO3WIINU, U IMO3ULIMS 3aKpbIBAaeTCs MO 3Toi npuunHe. Cucte
Ma, TeHepupylolllas CUTHAJI BBIX0Ja, MOXET U He COBNAaAaTh C CUCTEMOI, TeHe
pupyloleii curHaiabl Bxoga. MakKTUYECKU, CUCTEMa BBIXOJA HE JOJDKHA OBITh
CTOJIb € HaJeXXHa, KaK MCIojb3yeMasl ISl BXxoda B caeiku! Bxombl TOJKHBI
OBbITh KOHCEpPBAaTUBHEI. JLOJKHBI OBITH OTOOPAHBI TOJBKO JIYYIIKE BO3MOXHOC
TH, JaxXe eCIM 3TO O3HadyaeT IOTEPI0 MHOTMX IMOTEHUIMAIbHBIX TodeK Bxoaa. C
JPYroii CTOPOHBI, BBIXOJBI MOT'YT OBITh JIMOEpaabHbl. BaxkHO HE YIIYCTUTH JIIO
ObIX pa3BOPOTOB TPEHIOB, AOITYCKasi HEKOTOPOE KOJMUUECTBO JIOXKHBIX CUTHA
J0B. IIponylleHHbBIN BXOJ — TOJBKO OJHA YITyILEHHAs! BO3MOXHOCTb U3 MHO
rux. [IponylieHHbIA BIXOO, OAHAKO, MOXET JIErKO IIPUBECTU K YMEHbIIECHUIO
cueta! BbIXoabl, OCHOBaHHbIE HAa paclioO3HaBaHMU MOAENCH, MepecedyeHuu
CKOJIB3SIIIMX CPEIHUX M PACXOXACHUSIX — CUTHAJIbHBIEC BBIXOIHI.

NMPUHUUNMWAJIbHBIE MOMEHTbI NMPU BbIXOAE U3 PbIHKA

HpI/I MOMNBITKE BBIUTU U3 PbIHKa BO3HMKACT MHOXKECTBO HpO6JTCM, KOTOpPbIC
HEo0X0aUMO IIPUHATL BO BHUMAaHUE. HaHpI/IMCp, 3allUTHBIC OCTAHOBKHU MOTYT
3aKaH4YMBaTbCA IIJIOXUM MCITIOJJHECHUEM U CYIIECTBEHHBIMUN TPAaH3aKIIMOHHBI

MU U3ICPXKKAMUN M3-3a TAKUX (I)aKTOI)OB, KaK «O0XO0Ta» W IMpOCKaJb3bIBAHUE.
JIuMuTHBIE IIpuKasbl MOI'yT OBITh IIPOCTO HE BLITIOJIHEHBI. CYH_ICCTBYIOT TaKKe
KOMITPOMUCCHI, KOTOPBLIE CTOUT PAaCCMOTPETL, HAIIPUMEDP TCCHLIC 3alllUTHBLIC
OCTaHOBKHM MOTIYT CACPXKAaTb Y6I)ITKI/I, HO B TO K€ BpPEMAI HOFY6I/ITB IIOTECHIN

aJIbHO HpI/I6bIJ'[I)HI)IC CACJIKU M YBCJINYUTDb KOJIHUYECTBO Y6I>ITO‘{HI)IX CACJIOK.
):[aJ'ICKI/IC OT PBIHOYHBIX LE€H 3allIUTHBIC OCTAHOBKH ITO3BOJIAIOT pa3BMBaTbCA
HpI/I6bIIII>HI)IM cacJikaM, HO IMPUBOJAT K 0OJIBIIUM YGI)ITKaM B Cjiyda€ HEyga4d

HBIX CICJIOK. KOpO‘{C TOBOPs, CYLICCTBYIOT aCII€KTbl BbIXOOOB, CBA3aHHBbIC C
pPasMCIICHUEM TTPUKA30B U B3aMOJEUCTBUEM C PBIHOYHBIMHU PECAINAMMU.

«OxoTa» Ha CTON-nNpuKasbl

HMHorma PasMCIICHNEC TECHBIX 3aIIIMTHBIX OCTAHOBOK MOXKET IMPUBOAUTH K HE

IIPUATHBIM PE3yJIbTaTaM. BI/Ip}KCBI)IC Tpeﬁ[[epbl MOTYT IbITATbCA «OXOTUTLCA»
Ha CTOIT-TIPpUKa3bI, 4TOOBI 3apa60TaTb HECKOJIbKO TUKOB. Z[pyrI/IMI/I CJIoBaMu,
6I/Ip)KCBBIG Tpef[I[Cpr MOTYT IIPpEAHAMEPECHHO BBIHYXIAaTb PbIHOK JOCTUTaTb
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o0J1acTeii CKOIIJICHUSI CTOTI-TIPUKA30B It MX UCIToJHeHus1. Korma crom-npuka
3Bl YCTPAHEHBI TAKUM 00Pa30M, pa3MECTUBIIMI UX Tpeiinep OObIYHO TTOIyYa
er yorITok. Kak atoro moxHo m3bexars? PasmecTute y Opokepa «kamac
MpohuuecKyro 3auUmHY0 0CIMAHOBKY», T.€. HAJEKyl0 OCTAHOBKY, IPU3BAHHYIO
CITaCTH Bac B cllydae OMPXKEeBOTO Kpaxa WM OTCYTCTBUS CBSI3U C BalllMM OPO
kepoMm. KartacTtpoduueckass ocTaHOBKA pa3MellaeTcsl JOCTATOYHO JAJeKO OT
PBIHKA, JIJISI TOTO YTOOBI OBITh BHE AOCSITAEMOCTH «O30PCTBa» MpodeccruoHalb
HBIX TpeinepoB. HukTo He OymeT pan cpabaThIBAaHWIO 3TOW 3allIMTHOM OCTa
HOBKHM, HO MO KpaifHeil Mepe OHa He TMO3BOJIUT BaM IOTEePATh BCe NEHBIU TIPU
BO3HUKHOBEHMU BKCTpeMaJibHO# cuTyanuu. bimskas 3amuTHas ocTaHOBKA
OyIeT «pa3MellleHa» TOJIBKO y Bac, B TOProBOil cCTeMe Ha BallleM KOMIIbIOTe
pe: Korma 5Ta OCTaHOBKA OyIeT TOCTUTHYTA, KOMITbIOTEP MOKaXeT COOOIICHME
M U3JACT 3BYKOBBIE CUTHAJIBI. YCIIBIIIAB MX, BBl CMOXETe HEMEIUIEHHO TT03BO
HUTH OpOKepy M BEINTH 13 caeiaku. [1pu TakoM momxoe MOXHO OJIarOIoJIyqIHO
1 6e3 pucka MCIoJIb30BaTh TECHbIE 3ALIUTHbIE OCTAHOBKU, KOTOpbIE HE OyayT
MPEIMETOM «OXOThI».

Komnpomuccebl, cBsi3aHHble C 3alyUTHbIMU OCTaHOBKaMM

ITpy MCNONMB30BaHUM TECHBIX 3alIUTHBIX OCTAHOBOK YJIYYIIAETCS KOHTPOJIb
pHCKa, HO MHOTO MPUOBUTBHBIX CAEJIOK MOXKET ObITh TTOTEPSTHO, YTO MPUBEICT
K CHIKeHUIo MpuobIn. KaxkaoMy OBl MOHPaBUJIOCH MCITOJIB30BaTh 3allIUTHEIC
octaHoBKM pazmepoM B $100 musa S&P 500, moToMy YTO IOTEPH IIPU YOLITOY
HBIX CIENKax ObUTA Obl JOBOJIBLHO MajieHbKue. OmHaKo OOJBIIMHCTBO CHUCTEM
IpU 3TOM OyIeT MpourpeiBaTh 95% BpeMmeHn! HekoTopbie cCTEMBI ITO3BOJS
0T MCIOJIb30BaTh TECHBIE OCTAHOBKM, Ojiaromapsi crielu@uyecKoil peakiuu
Ha TOYKY OTKPBITUS MO3ULMUHU. Takue CUCTEMBI JAIOT pa3yMHBIN MPOLIEHT ITPU
OBUIBHBIX CAEJIOK M 00JaJaloT TePIIMMOCThIO K TECHBIM 3alllUTHBIM OCTaHOB
KaM. DTU CUCTEMbI YaCTO OCHOBAHbBI HA MOJIEPKKE U COMTPOTUBICHUU WU IPY
TUX «0apbepHBIX» MOACIIX. MHOTHE CUCTEMBI, HAIIPOTUB, HEe PabOTAIOT C TeC
HBIMU 3alIUTHBIMU OCTaHOBKaMHu. TeM He MeHee BCEerna eCTbh KOMITPOMMCC
MEXIY TECHBIMU 3allIUTHBIMKM OCTAHOBKAMMU JJISl KOHTPOJISI HAJl pUCKOM U yIIep
>KaHUEM MOTEHIIMAIbHO MPUOBLUIBHBIX MTo3uLIMid. [IpocTopHbIE 3allIMTHBIE OC
TaHOBKM He OYIyT XKepTBOBATh IPUOBLUILHBIMU CIIEIKAMM, HO IIPUBEAYT K 00JIb
IIUM YOBITKAM B cllydae HeyZauyHbIX caesioK. ONTHMalbHOE PacIIoIOKEHHUE
3aIIUTHON OCTAHOBKU 3aBUCHUT OT IIPUPOJIBI TOPTOBOIA CUCTEMBI M CBOICTB UC
IMOJIb3YeMOTO PBIHKA.

Mpockanb3biBaHue

Tlpockanv3viganue — 310 KOJUYECTBO PHIHOYHOIO IBVXKEHUSI C MOMEHTA pa3
MeIIEHUsT TOPrOBOTO MpHKa3a (B CiIydae CTOMa — C MOMEHTA ero cpabarbiBa
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HUS) 1O MOMEHTA €r0 UCIOJTHEHUsI. DTy BeJUYMHY JIETKO BHIPA3UTh B A0JUIA

pax. B cinyyae cTon-nprka3oB CKOPOCTh ABMKEHUS PhIHKA MPOTUB CACIKH BJIU

sIeT Ha BEJMYMHY CYMMBI, TIOTEPSIHHOM OJlarogaps MpocKaiab3biBaHUIO. Yem
ObICTpee ABMIKETCSI PhIHOK B MOMEHT CpalaThIBaHMSI CTOMN-MpUKa3a, TeM 00Jb

11e OyaeT YOBITOK, CBSI3aHHBIN C IpOCKaab3biBaHUEM. Eciu Obl ObLIa yCTaHOB

JIeHa 3alIUTHas octaHoBKa B pasmepe $500 misa S&P 500 1 pbIHOK Havail ObICT

PO IBUTAThCS MPOTUB CACIKH, MOIJIO JIETKO MPOU30MTH MPOCKaATb3bIBAHUE B
pasmepe $200 mwm $300, sakanumBaroieecs: yosiTkoMm B $700 mm $800, BMec

10 $500 oxumaembix. Ecau Obl pBIHOK IepeMelaics 0ojiee MeJIEHHO, Toraa
NIPOCKAJIb3bIBAHNE MOIVIO ObI OTHATH TONIBKO $25 mm $50 ¢ pe3yabTUPYIOIUM
yobuITKOM $525 mm $550. TIpockajib3bIBaHKE CYLIECTBYET BO BCEX CHENKAX, KO

TOpBI€ BKIJIIOUAIOT PIHOYHbBIC WM CTOM-MPpUKa3bl. OQHAKO B HEKOTOPBIX CIIEI

KaX OHO MOXET OBITh BHITOJHO Tpeiaepy. JIMMUTHBIE TIpUKa3bl (Hampumep,
«IIpoIABaTh 1Mo $X MM 1Mo JIydIleil LigHe») He MOABEPXKEHBI IPOCKATB3bIBAHUIO,
HO TaKue IPUKa3bl HE 3aKPOIOT MTO3UIIMIO B KPUTUIECKOM CUTYaIUH.

Toproens no MeToay npoTUBOMOJIOXKHONO MHEeHUs

Ecnu Bo3M0OXHO, BBIXOAUTE U3 IJMHHBIX TTO3UIIMI, KOTAa OOJIBIIMHCTBO TPeil

JEPOB MOKYIIAeT, U 3aKpbIBaliTe KOPOTKHE MO3UIIMH, KOTAA BCE CTPEMSITCS PO

naTth. Takoe moBeaeHUE OymeT objerdyaTh OBICTPOE 3aKPBITUE CACJIKHU IO TIpe

BOCXOJHOM ILIeHe, TTpUYeM MPOCKalb3bIBaHUE OyIeT OJaronpusITHBIM IIJIS1 Ba

el 1mo3uiuu. BhIxodbl MO 1eAeBOi MPUOBUIM OOBIYHO OCYIIECTBIISIIOTCS B
MOJOOHBIX CUTyalusX. HekoTopble BBIXOIbI, OCHOBAaHHBIC HA BOJATUIBLHOCTH,
Takxke paboTaroT o atoMy npuHuuny. Hampumep, npogaxa npu mpobdoe Mak

cHMyMa — 3TO TIpojiaxka B SIpOCTHO TTOKyMatomuii pelHOK! TToroBopka «moky

naiiTe Ha CJIyxax, IpoJaBaiiTe Ha HOBOCTSIX» TaKXKe PEKOMEHAYET MPeuMyIlie

CTBa MPOJAXu, KOorma OOJBIIMHCTBO TpeinepoB nmokyraer. KoHeuHo, He Bce
BBIXOJbI B CTpaTerMy MOTYT MCIIOJb30BaTh TOPTOBBIE MPEHUMYIeCTBa METOIa
MIPOTUBOIIOJIOKHOTO MHEHUSI.

3aksiloueHue

IlonHast cTpaterusi BbIxofa KOOPAUMHUPYET OJHOBPEMEHHOE HCMOJIb30BaHUE
Pa3HOOOpPa3HbBIX TUIIOB BbIXOAA TSI JOCTUKEHUS 3a1a4 3 (PEKTUBHOIO yIIpaB
JICHUS KalmuTaaoM U dukcaimu npuobuiv. Kaxnplid Tpeiaep J0JKeH UCIOob
30BaTh HEKOTOPbIE BUIbI «KaTaCTPOGHUUYECKUX» W 3aLIMTHBIX OCTAHOBOK Y
paBjieHUs KanuTajoM. TakxKe KeJaTeJbHO UCIIOIb30BaTh CACISIIME OCTAaHOB
KU JJIS1 3alIMThl TEKYIeH MpUObLIM, KOTa PhIHOK IBUTAETCS B OJaromnpusit
HOM HaIpaBJICHUM JJIsI CACJKW. BbIxoa, OCHOBaHHBIN Ha BOJIATUIILHOCTH, T10JI€
3€H JUIS1 3aKPBITUS TIO3UIUN TIpexae, yeM OydeT 3aaeiicTBOBaHa 3alllMTHasI
OCTaHOBKA — BBIXOJ M3 PbIHKA, BCE €Ille JABUTAIOIIErocs B OJaronprsTHOM
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HaIIpaBJICHUM WIN 10 KpaliHell Mepe He MPOTUB CACIKM, YTO O3HA4YaeT OBICT
PBIit BBIXOH C MEHBIINM ITPOCKATb3bIBAHUEM.

TECTUPOBAHUE CTPATEIMMA BbIXOOA

B crnenyiorux HECKOMbKMX TjlaBaX OIMUCAHBI PE3yIbTaThbl TECTOB OOJBIIOrO
KOJIMYECTBA CTpaTervii Bbixojaa. B MpOTUBOIONOXHOCTh METOIaM BXOAa, KO
TOpbIE MOTYT TECTUPOBAThLCS MO OTAETBHOCTU, OTAEIBbHOE U3YyUYeHUE BBIXOIOB
He uMeeT cMmbicia. HeoOxonnmo ucciieqoBaTh BCIO CTPATETUIO BbIXOAA 1IEIN
KOM — 3TO CBSI3aHO C TE€M, YTO IUJISI 3aBEPIICHUS CAEIKA HEOOXOAUMO cpaba
ThIBaHME KaKoTo-1100 Beixona. Eciau Bxod He cpaboTai, MOXHO KAaTh CIACHy
Io11Iei BO3MOXHOCTHU JIJISI BXOJa, KOTOpasi 00s13aTeIbHO paHO WIU TTO3IHO IO
SBUTCS. B ciyyae BBIXOJOB JUIMTENbHOE OXUAAHWE MOXKET MOABEPIHYTh Tpeit
Jiepa 3HAaYMTEJIbHOMY, JaXke HEeOrpaHWMYEeHHOMY pUCKy. PaccMoTpuM, Hampu
Mep, CTPaTerrio BbIXOJa, COCTOSIIIYIO U3 OMHOM 3alllUTHON OCTAaHOBKH YIIpaB
JIEHUSI KaruTaaoM.

Yto BBITOIHEE — UCIIOJIB30BaTh OYEHDb IIMPOKYIO OCTAHOBKY WIM pa3Mec
TUTh €€ KaK MOXHO OJiiKe K TeKyllel pbIHOUYHON 1ieHe? Eciu ocTaHOBKa He
cpaboTaeT, TO KaYeCTBO TaKOW TOPrOBOUl CUCTEMBbI HEJb3s1 OYJEeT OLICHUTh, TaK
Kak cucTeMa He 3aBeplIuT HU onHoi caenku. [llupokasi octaHOBKa Mpu yclio
BUU IBUKEHUS PhIHKA B HAIMPABJICHUM MO3UIIMU MOXET MIPUBECTU K YAepXKa
HUIO MO3ULIMU B TeUeHUE MHOTUX JIeT. O4eBUIHO, YTO PE3yIbTaThl TAKOTO TEC
Ta He OyIyT UMETh HUKOTO CMbICTA. DTOT MPUMEP TMOKA3bIBAET, YTO BBIXObI
JIOJKHBI TECTUPOBATHCS B COCTaBe 1IEJI0OM CTpaTernuu, Takol Kak KOMOUHAIUs
3alIUTHON OCTAHOBKU W JTUMUTHOTO TIpUKa3a.

ITo ykazaHHBIM BbIlIE TIPUYMHAM BCE TECThI, MPUBENEHHBIE B 1. 13, uc
MOJIB3YIOT CTAHAAPTHYIO CTpaTeruio BhIxoda (M ee MOAM(UKALNK), KOTopas
MPUMEHSIIACh MPU U3y4YeHNU BXoJ0B. B 1. 14 1 15 MbI mprBOAUM Pe3yJIbTaThI
TECTOB HECKOJIBKUX CTPATErnii BbIXO/A, CYIIECTBEHHO OTJIMYAIOIINXCS OT CTaH
naptHoii. B r1. 14 6yayt paccMmoTpeHbl 6os1ee 2 heKTUBHbIE 3allIUTHBIE U CJIe
JISIIE OCTAaHOBKM, KOTOPbIE YIIPABJISIOT PUCKAMU, HE KEPTBYSI OOJBIINM KO
JIMYECTBOM YHAAyHBIX mo3uliuii. B 11. 15 B cTpaTernio BbIXoma HJOOABISIOTCS
HOBbIE KOMITOHEHTHI, K TPUMEPY CUTHAJIbHBIE BbIXO/IbI. JIJis1 CpaBHEHUSI PE3yJib
TaTOB 3TUX CTpATEruii HeOOXoAMMa HeKasl TOUKa OTcYeTa, B KaueCTBe KOTOPOU
BBICTYTIA€T CTaHAAPTHAsI CTpaTerusi BbIXOJA.

CTAHOAPTHbBIE BXOAbl AJ11 TECTUPOBAHUA BbIXOAOB

ITpu uccienoBaHUM BXOAOB ObLJIO HEOOXOIMMO UCIOIb30BaTh HEKUIA CTAHAAPT
HbIII HEM3MEHHBI MeTOI BbIxoaa. JIJIsl cpaBHEHUs Pa3IMYHBIX BHIXOIOB MBI
OyIeM MCIO/b30BaTh HECKOJBKO HEOOBIYHBINM CTAHIAPTHBIA METOI BXOJa, a
UMEHHO Modenb cay4ailHo2o éxoda. Bxompl OymyT MpOU3BOAUTHLCS B Caydai
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Hble MOMEHTHI BpeMEHU U B CIyJailHbIX HampaBieHUsIX. Kak 1 B TIpeabIaymx
IJ1aBax, MbI OyIeM TOProBaTh 9KBUBAJICHTOM J0JIJIaAPOBO1 BOJATUILHOCTH ABYX
koHTpakToB Ha S&P 500 B koH1ie 1998 r. Bo u3bexxaHue ype3aMepHOM yCIIox
HEHHOCTH TECTOB BCE BXOIBI OYIYT OCYILIECTBISATHLCS MO LeHe OTKphITHS. Ecnu
BXOJ] IPOU3BEICH IO LIEHe OTKPHITUSI, TO MOXKHO BBIXOAUTH U3 PhIHKA TI0 BHY
TPUAHEBHBIM 1IeHAM, He CO3[aBasl ITyTaHWIIbI TTPU MOJCIMPOBAHUN TOPTOBJIN.
Kak u B mpeaplaylmx I1aBax, Mpyu TECTUPOBAHUU OYIyT MCIIOIb30BaHbI CTaH
IapTHBIN TTOpTdeab U TecToBas TaTdopma.

Mopaenb cny4yaiiHOro Bxopa

J71s1 IosTydeHusT Cayv4ailHbIX BXOJOB MCITOJIb3yeTCsl TeHepaTop IceBaoCTydait
Hbix yncen (I'TICY), xoTopslii orpenessieT MOMEHThI M HarlpaBACHUST OTKPbI
THUS TO3ULIMI. DTOT MOIXOA UCIIOIB30BaH IO MHOTUM MpUYUHAM. Bo-1iepBhIX,
HEOOXOMUMO HaJIMYKMe OJHOPOMHON CTaHIAPTHON MomeNy BXoda. PasmmuHbie
MOJIEJI BXOJa UMEIOT CBOM BHYTPEHHUE CBOMCTBA, KOTOPHIE MOTYT IOBJIUSTH
Ha paboTy BeIxoH0B. K mpuMepy, ecim cucTtemMa TOYHO TIpeIcKa3biBaeT MOMEHT
pa3BOPOTA PHIHKA JIJIST IPOAAXKH TT0 MAKCUMYMY Y TOKYTTKY TI0 MUHUMYMY, TO C
9TOM CUCTEMOM MOXHO WMCIIOJIb30BaTh OYeHb TECHYIO 3alllUTHYIO OCTAHOBKY,
KOTOpast HUCKOJIBKO He YXYIIIUT KaueCTBO JaHHO# cucTeMbl. OMHAKO /7151 60J1b
IIMHCTBA TUITMYHBIX BXOIOB IIPUMEHEHNE TaKO OCTAHOBKU MPUBEIET K MO
HOMY IIpoBajy cucteMbl. [103TOMY cieayeT UCIOJb30BaTh BXOIBI, CBOMCTBEH
HbIE TIJIOXUM MOJEJISIM, YTOOBI OLIEHUTh, HACKOJIBLKO ITPUMEHEHUE JaHHOM CTpa
TeTUHM BBIXOJA CITOCOOHO YIYUYIIMTh UX padoTYy.

Bo-BTOpHBIX, clydaiiHbII METOI OOECIIEYUT reHepalliio MHOXECTBA TJIOXUX
BXOI0B, 0€3 KOTOPHIX JIF0OOE MCClIeJOBaHNE BBIXOJ0B OBUIO OBI HETTOJHBIM. B
KOHIIE KOHIIOB CYTh JIIOOOI CTpaTeruy BbIXO/Ia COCTOUT B TOM, YTOOBI BOBpEMS
3aKpbIBATh IJIOXUE TTO3UILNH, HE TIO3BOJISISI UM HAHOCUTH CYILIIECTBEHHBIE yaa
pHI TIO KaIUTAJTy Tpeliaepa, U He 3aKpbIBaTh CJIUIIKOM PaHO BBHITOAHBIC TTO3U
YU, DTO COOTBETCTBYET MOMYJISIPHOMY MHEHHUIO, KOTOPOE TJIACUT, YTO €CIIN
YOBITKM CBOEBPEMEHHO IIpeceKaloTcs, TO TPUOBIIM HEe 3acTaBsT ceOsl JOJITO
XAaTh TPU UCTTOJIb30BAHUM JII000# cucTeMbl. Halm nucciiegoBaHus Tpu3HaHbI
IMPOBEPUTH CIIPABEATNBOCTh 3TOIM aKCUOMBI.

M HakoHell, TaHHBI METOJ reHepallMd BXOJOB IO3BOJISIET UMETh J0CTa
TOYHO OosblIoe (PUKCUPOBAHHOE KOJMUYECTBO CIETOK. BrIOOpKa comepXuTt
pa3HOOOpa3HbIe CACTKM — MHOXECTBO HEYJAYHBIX 1 HEMHOTO MPUOBLIBHBIX
(6naromaps ciaydaro). B aTux oo6cTosiTenbcTBax ob1ast 3¢ heKTUBHOCTD CHUCTE
MBI OyIeT 3aBUCETh UCKIIIOUUTETbHO OT CTPATETMU BHIXOMIOB.

Tenepauus cayuaiinvix 6x0006. Mojesb CIIy4aiiHOTO BX0OJla TEHEPUPYET T10
clienoBaTeIbHOCTh uncen (coctosiyto u3 + 1, 0 u — 1). Kaxnoe uuciio coor
BETCTBYET OIPEIEICHHOMY TOPTOBOMY ITHIO M TIPUBOIUT K OTKPBITUIO MO3U
LIV OTpeieJIECHHOTO HampaBlieHus: +1 — mnHHasA mo3uuusi, — 1 — KopoT
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Kas nmo3uius, 0 — HeT Bxoaa. K nmpumepy, Mozesib ciiydaiiHOTO BXoJa reHepu
pyetuucyio — 1 mis 20 oktsi6ps 1997 r. D1o o3HAUYaeT, YTO CUCTEMA B 3TOTAEHb
OTKPOET KOPOTKYIO MO3ULIIO.

I'TICY, ucrionb3yeMblii 415 peaau3alii MOJASIU CIydaiiHOTO BXO/a, COBIa
JlaeT ¢ reHepaTopoMm ran2, onucaHHbIM B pabote [lpecca u ap. «YHucaennwvie
Mmemoobt Ha s3bike C» (Press et al. Numerical Recipes in C, 1992). INepuoa nan
Horo I'TICY mpesbimaer 2X10', uTo ropasno ayuiie GOMbIIMHCTBA CTAHAAPT
HBIX T€HEePaTOPOB CIYyYailHbIX YMCEJI, SIBISIOIINXCS YaCThIO SI3LIKOB IMpOrpam
MupoBaHus. KaxioMy TOproBoMy AHIO CTaBUTCSI B COOTBETCTBUE CllydyaiiHOE
4yuciio, Haxonsieecs B uHTepBayie or 0 g0 1. Eciau ato unciio mensiie, yem 0,025,
TO OTKPBIBAETCS KOPOTKas MO3ULivsl. BeposiTHOCTh OTKPBITHSI KOPOTKOM MO3U
uu coctapisiet 0,025, T.e. CUTHaJ K MPOJaXe B CpeAHEM BO3HUKAET KaKIble
40 nHeii. JInuHHAasi MO3ULIKSI OTKPBIBAETCS, €CJIM Cy4aliHOE YMCJIO TIPEBHILLIAET
0,975. YacToTa OTKpBITUS JJIMHHBIX MO3ULIMl — oauH pa3 B 40 aHeii. MHbIMU
CJIOBaMU, TOProBbl€ CUTHAJIbl TeHepUpyroTcs Kaxkablie 20 nHeit. LleHbl aumMuTt
HOTO MpHKa3a U CTOMN-MpPUKa3a BHIYUCISIIOTCS CTaHAAPTHBIM 00pa3oM.
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CranpapTHaa crTpartTerva BbiXoaa

CrannaptHas crparterus Beixoga (CCB) ucnosnb3oBaiach IIpY TeCTUPOBAHUNI
BCEX METOIIOB BXo/a. B OCHOBHOM OHa ITpUMEHSIET 3allIUTHYIO OCTAaHOBKY, (pHK
CaI1Io MPHUOBLIN IT0 IMMATHOMY IIPUKAa3y M pHIHOYHBIH ITPpHUKa3 TSI BBIXOA II0C
JIe orpenejieHHOro KojgudectBa BpemeHu. MccienoBane CCB obecnieunBaeT
0a3uc, IMpy CpaBHEHUU C KOTOPBIM MOI'YT OBITh OLIEHEHBI 00JIee CJIOXKHBIE CTpa
Teruu BbIxoda (M3ydaeMbie B cliedaylomux AByxX riaBax). CCB uccuemyercs ¢
MOMOILLBIO CIyYaliHOM TEXHUKM BXoaa, o0cyxaaeMoi Bo BBeaeHUU K yacTtu I11.

YTO TAKOE CTAHOAPTHAY CTPATErnsl BbIXOAA?

XoTs cmandapmuas cmpameeus 8bixo0a SIBISICTCS TIPOCTEMIe 1 MUHUMAJIb
HOI1, OHAa BKJIIOYAET BJIEMEHTHI, KOTOPBIC SBJISTIOTCS 00s13aTeIbHBIMU TS JTIO
0o0i1 cTpareruu BeIXoAa: (pUKcCALMIO IMIPUOBLIM, KOHTPOJIb PUCKA 1 OTpaHrYe
HIEe BpeMeHU HaXOXIeHNS B peIHKE. AcnieKT pukcatmny mpuosuin B CCB pea
JIM30BaH ITOCPEICTBOM JIMMUTHOTO ITpHKa3a i ITPpUOBLIbHBIX ITO3UIINI, KOTO
PBIii 3aKpBIBAET CHEJIKY, KOTIa OHa CTAHOBUTCS TOCTATOYHO IIPUOBIIBHOM. AC
MEeKT KOHTPOoJIsd Han pruckoM B CCB BBIIIONTHSIETCS ITOCPEICTBOM IIPOCTOI 3a
IIMTHOM OCTAHOBKM, KOTOpPas 3aKphIBaeT YOBITOYHYIO ITO3UIINAIO C OTpaHNYCH
HBIM YOBITKOM. OrpaHuYeHre BpeMEeHU B PHIHKE JOCTUTHYTO PHIHOYHBIM IIPU
Ka30M, TeHepHpPYEeMbIM MOCJIe IIPOXOXIEHUS HEKOTOPOTO KOJUYECTBA BpeMe
HU. OH 3aKpbIBaeT CAENKY, KOTOpas He JOCTHUIJIA HU 3alllMTHOW OCTAaHOBKM, HU
11eJIEBOM TPUOBLUIH.

XAPAKTEPUCTUKU CTAHAOAPTHOIO BbIXOZA

CTaHOAPTHBINA BBIXOI SIBJISIETCS MPOCTEMIIINM, UCITONB3yeMBIM IIPU TECTUPO
BaHUM Pa3INYHBIX cTpaTernii Bxoma. CoBceM He 00s13aTeIbHO, YTO 3TO OYEeHb
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XOPOIIMU BbIxoA. B oTinuune OT onTMMaibHOM CTpaTeTuu BBIXOAA CTaHAAPT
HBIU BBIXOJ HE CTTIOCOOEH HAXOAUTHCS B TTPOJOJIKUTETbHBIX TEHASHIIUSIX 10 UX
3aBepieHusi. Kpome Toro, HeadukcrupoBaHHasl MPUObUTH MOXKET MPEBPATUTD
cs1 B yobIToK. [IpuuuHa coctout B Tom, uto CCB He crocobHa 3alUTUTh Ka
KYI0-JTM00 YacTh TEKYIIEH MPUOBUIN OTKPHITON Mo3uLMu. [1o4TH 0ueBUIHO, YTO
XOpoliiasi CTpaTerus BbIXoJa MOKHA UMETh METOJ 3alllUThl TEKYIe MpUObI
mu. KTo ke xoueT BUAeTh, KaK CyIIeCTBEHHas MPUObUTL OBICTPO UCUE3AET, IO
CKOJIbKY PBIHOK MOJIHOCTHIO MeHsIeT Kypc? YCTaHOBJIEHHBI BPEMEHHOU Jn
MUT TaKXe BHOCUT BKJIaZ B HecrtocoOHocTh CCB nepxkaThbCst B IPOAOJKUTEb
HBIX JBUKEHUSIX, HO 3TO ObLJIO OBl XeJaTeJbHO MPU UCIBITAHUU CTpaTeruii
Bxoma. Hakonen, CCB He yMeeT BBIXOOUTh M3 BSUIOTEKYIIUX CACJIOK IO JIy4
111ei1 BO3BMOXHOM 1IeHe, KaK 3TO MOXHO ClieJlaTh, HATIPUMED, C TIOMOIIbIO CKU
MaloIleiicsl LeJIeBOM MPUObUIN.

IMonoxuTtebHBIM MOMEHTOM sIBJIsieTcs TO, uTo CCB 1MMeeT 0CHOBBI, HEO0
XOJMMBIE JJIs1 JI0OO# cTpareruu Bbixona. [Ipu momoiiu 3alUTHON OCTaHOBKU
CCB umeer cpenctBa BbIXo/a U3 TIJIOXOM CHETKU C OTPAHUYEHHBIM YOBITKOM.
JlumMuTHBIN TpUKa3 WK 1eneBast puobUTh Mo3BoJisieT CCB 3akpbiBaTh cAETKY,
KOTOPBIC CTAJIM B 3HAYMTEIbHOU CTENIEHU MPUOBUIBHBIMU. MCTIONb3ysT BBIXOJ
no orpanndeHuio BpemeHu, CCB MoOXeT BEIUTU U3 «3aCTOMHON» CHENIKU. DTU
TpU OCOOEHHOCTH JIENIal0T CTAHAAPTHBIN BBIXO/ OMTPENEIEHHO JIyULIUM, YEM CITY
YaiHBINA BBIXOMA WIX IIPOCTOM BBIXO MOCiIe (DUKCHPOBAHHOTO YKMCJIa JHEH.

LIEJIb TECTUPOBAHUA CCB

I'maBHasg mpuunHa rectupoBaHusi CCB cocTouT B ToM, YTOOBI c/iesIaTh BO3MOX
HBIM CpaBHEHME ITOW U APYTUX TeCTUPYyeMbIx cTpareruii Beixoga. CCB Oynet
CITY>KUTh XOPOIIIEN OTIIPABHOM TOUKOM B MCCIEAOBAHUSIX BBIXO0B. Kpome Toro,
CCB Oyner npotecTupoBaHa CO CIy4allHbIM BXOJOM, OOecrieuuBast 6a3uc mjist
CPaBHEHUSI C pa3IMYHBIMU PeATbHBIMU BXOJaMU (TTPOTECTUPOBAHHBIMU B Yac
™ II). TToaTOMYy TecThl B 3TOi IJlaBe OOECIEUUBAIOT «.CUCMEMY KOOPOUHAM»
JUIST TIPEABIAYIIMX U TIOCIEAYIONIMX 1aB. JonoaHuTeIbHas MpuyrnHa rpoBee
HUS JaHHBIX TECTOB — OIpe/e/IeHuEe TOro, HACKOJbKO UCKIIOUUTEIbLHOE UC
MOJIb30BaHUE 1IeH 3aKpbITUs MpU BeinoaHeHuu CCB yxyaimno ee padory. B
MPUBEACHHBIX HUXE TeCTaX OrpaHUUYeHNe LIeHaMU 3aKPBITUS OyIeT CHSITO, YTO
JIOJKHO YIydIInuTh 00111yto addektrnBHOoCcTh CCB.

BynyT nposenens! yeThipe Tecta. [lepBoie Tpu Tecta uccnenyor CCB B Toit
¢dopme, KOTOpasi UCIIOIb30BaaCh B MPEIbIIYIINX TIaBax: T.e. OYIyT UCIOJb
30BaThCs BXOJbI IO 1IEHE OTKPBITUSI, TIO CTOTI- U IUMUTHOMY MIPUKa3y, a BBIXO
IIbl OYIYT OCYIIECTBISITHCS TOJBKO IO 1IeHAM 3aKpbITUsl. YeTBepThIil TeCT UC
caenyeT pa3zHOBUAHOCTh CCB ¢ BO3MOXHOCTBIO BBIXOHOB 11O CTOI- U JIMMUT
HBIM MpUKa3aM BHYTPU JHs; BXOJ B 3TOM TeCTe OyIeT MPOU3BOIUTHCS TOTHKO
IO IIeHe OTKPBITUS, IJISI TOrO YTOOBI M30eXaThb YITOMSIHYTOU B MpeabIayIieit
[J1aBe MyTaHUIIbI.
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TECTbl UICXOOHOW CCB

Hnsa nmpoBepku ncxogHoit CCB mcnonb3yercss MeTon ciaydaifHOTo Bxona (oI
CcaHHBIN Bo BBeAeHNH K 9acTh I11). B KauecTBe BEIXOIOB NCITONIB3YIOTCS OOBIT
HBbIE CTAaHIAPTHBIE BBIXOABI (TOJBKO 10 1ieHe 3akphiThs). CCB comepxxur cie
nIyrolue TpaBuia: Eciii Ha 3aKpBITUM PHIHOK HaXOIWUTCS HIDKE IIEHBI BXOAa Ha
BEJMYMHY, PaBHYIO IIPOU3BEACHNIO HEKOTOPOTO MHOXUTEIS (TTapaMeTp 3aluT
HOIl OCTAaHOBKM) Ha pa3Mep CpeIHEero MCTUHHOIO Aualia3oHa ITOCIETHMX
50 nHei1, Torma cpabaTsIBaeT 3alMTHAsI ocTaHOBKA. Eciv 1ieHa 3aKpbITHs 60JIb
1IIe TIEHBI BXO/Ia Ha BEIMYMHY, PaBHYIO IIPOU3BENCHUIO HEKOTOPOTO MHOXMWTE
J1s1 (TTapaMeTp IieJieBOi MpUOBIIM) Ha pa3Mep CPemHEero MCTMHHOTO IHMara3o
Ha, Torma cpabaThIBaeT JMMUTHBIN TTPUKa3, GUKCUPYIONTNA EJIEBYIO MPUOBLUTb.
O1n npaBuiaa chopMyIMPOBAHBI TS ITUHHBIX TTO3UIIMNA C BBIXOIOM TIO IIeHE
3aKpHITUS. JJIsT KOPOTKUX TO3UIIME TTOPOTH pa3MeNlaloTcss HaobopoT, T.e. 3a
IIMTHAsT OCTAaHOBKA IMOMEIIAETCsT BBIIIE 1IEHBI BXOJa, a JMMUTHBIN MTpUKa3 —
Hxe. Ecimm mocne 10 gHeit He JOCTUTHYTA HM 3alllMTHASI OCTAHOBKA, HU 1iejie
Basl MPUOBLIb, TO CIENKY OCTAHABIMBAIOT PHIHOYHBIM MTPUKA30M IO 1IeHE 3aK
peiTus. [1puBeneHHBIN HUXXE KO BHITIONHSET JaHHBIE TIpaBUJia BhIXOJA U CITY
YaifHbIe BXONBI. TeCTUPYIOTCS TPU TUIIA BXOAHBIX MIPUKA30B (ITO 1IEHE OTKPHI
THSI, TI0 IUMUTHOMY M CTOTI-TIpUKa3y). cronb3yeTcst CTaHAapTHBIN OpThens
W CTaHJapTHas TeCTOBasl MporpaMMHas ratgopma.

static void Model (float *parms, float *dt, float *opn, float *hi,

float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *eqgcls) {
// OmpernerneHue MOLENM CIyd4alHOTO BXOAa ¥ CTaHOAPTHOM CTpaTeTMM BHXOIA
// File = x19mod0l.c
// parms — Habop [1..MAXPRM] mapaMeTpoOB
// dt - Habop [l..nb] mar B dopmaTe IT'TMMOL
// opn — mHabop [1. .nbl 1eH OTKpHTNMS
// hi — Habop [1..nb] MakcuManbHHEX LIEH
// 1lo - Habop [1. .nb] MUHMMAIBLHHEX LIE€H
// cls - Habop [l..nb] uLeH B3aKpPBTUS
// vol — Habop [1l..nb] 3HaveHmit obbeMa
// oi - Habop [l..nb] BHaYeHMV OTKPHTOTLO MHTEpeca
// dlrv — Habop [1..nb] 3HadYeHuM CpemHETO NOJUIAapOBOM BOJIATMUIBHOCTU
// nb — KOJNMYECTBO IHEeV B Habope HOaHHBX
// ts — CCHUIKA Ha KJIaCcC TOPTOBOTO CUMYJISTOPa
// eqcls — Habop [1..nb] ypoBHeN kammMTana IO LleHaM 3aKpHTUS

//OOBSBIIAIEM JIOK&JILHHE IIepeMeHHBe

static int rc, cb, neontracts, maxhold, ordertype, signal;
static float mmstp, ptlim, stpprice, limprice, tmp;
static float exitatr [MAXBAR+1], rnum;

static int ranseed;

static long iseed;

// KONMMpyeM IapaMeTpH B JIOKaJIbHHE IIepeMeHHHe mjisi 6oree ymobHOTO obpaleHys

ranseed = parms [8] ; // VHULIMMPYEM TEeHepaTOop CIIyYalHBX YMCesl

ordertype = parms|[9]; // Bxom: 1=MO I1leHe OTKPHTUS, 2=I0 JIUMATHOMY
// Tipukasy, 3 =0 CTOI - [IpMKa3y

maxhold = 10; // MaKCUMAaJIBHBEIL TIEPUMON YIEPXKAHWUS ITO3ULIAA

ptlim = 4; // 1eneBas NPWORUIL B E€OVHMUIIAX BOJIATUIBHOCTH
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mmstp = 1; // BamMTHasi OCTaHOBKAa B eIMHMIIAX BOJIATWILHOCTU

// [DOernaeM BBYMCIIEHVS [0 BCEM [NaHHBM

AvgTrueRangeS{exitatr,hi,lo,cls,50,nb) ; // CpemHuli UCTUHHBI OUATIa30H IJIs
// BBIXOIA

// 3alyckaeM reHepaTop CIydYalHBX YrCcerl

// ... OTHOENBHBEM 3alyCK Jis KaxIOTO MHCTPYMEHTa

iseed = -{ranseed + 10 * ts.model());

rnum = ran2 (&iseed) ;

// TIpOXOoIuM dYepes OHM, YTOOH CMONeIMPOBaThL pPeajibHYyl TOPITOBIIO
for(cb = 1; cb <= nb; cb++} {

//He OTKpEBaeM MO3MLIMM IO Hadajla Ilepuosia BEOOPKU
// ...TO Xe caMoe, dYTO M yCTaHOBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) { eqcls[cb] = 0.0; continue; }

// BHIIOJIHSIEM BCe oxyunanuMe IIPUYKAas3bl M COXpaHsdeM KallTall I10 LIeHe 3aKPBITUS
rc = ts.update{opn [cb] , hi [cb] , lo [cb], cls [cb] , cb) ;

if(rc != 0) nrerror("Trade buffer overflow");

eqgcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// TIOOCYUTHBAEM KOJIMYECTBO KOHTPAKTOB [JIst CLEJIKIA

// «. MBl XOTMM TOPIOBaTh DKBUBAJIEHTOM MOOJIJIAPOBOM BOJIATWIBEHOCTU
// .. 2 HOBBX KOHTPaAkTOB Ha S&P-500 or 12/31/98

ncontracts = RoundToInteger (5673.0 / dlrv[cbl};

if{ncontracts < 1) ncontracts = 1;

// wm3beraeM yCTaHOBKM IIPMKA30B Ha IOEHbL C OTPaHUYEHHOM TOPTOBJIEN
if{hi[cb+1l] == lo [cb+l]) continue;

// TEeHepMPOBATEH BXONHBE CUTHAJE, LEHB CTONI- M JIMMUTHEX I[IDMKa30B
signal = 0;

rnum = ran2 (&iseed) ; // ciygaymoe uncio 0...1
if(rnum < 0.025) signal = -1; // CIydYalHBllI KOPOTKUIA BXOL
else if(rnum > 0.975) signal = 1; // CIydYamHBIA OIIVHHBIA BXOL

limprice = 0.5 * (hi[cb] + 1lo [cb]);
stpprice = cls[cb] + 0.5 * signal * exitatr[cb];

// BXOOyM B CHEJIKY, MWCIOJIbL3Ys OIpPeIeyieHHb TUII IIpuKas3a
if (ts.position{) <= 0 && signal ==1) {

switch(ordertype) { // BubupaeMm xejaeMbil THUII IIpUKasz3a
case 1l: ts.buyopen('l', ncontracts); break;
case 2: ts.buylimit{'2', limprice, ncontracts}; break;

case 3: ts.buystop('3', stpprice, ncont}racts); break;
default: nrerror ("Invalid buy order selected");

}

else if (ts.position() >= 0 && signal == -1) {
switch (ordertype) { //BolOupaeM xeJjlaeMblll TUIl [IpUKa3a
case 1: ts.sellopen{'4', ncontracts); break;
case 2: ts.selllimit('5', limprice, ncontracts); break;
case 3: ts.sellstop('6', stpprice, ncontracts); break;

default: nrerror("Invalid sell order selected"};

// CUMYJISSTOp WMCIIOIbL3YeT CTaHIAPTHYID CTPaTEeLMo BEXOLA
tmp = exitatr[cb];
ts.stdexitcls {'X', ptlim*tmp, mmstp* tmp, maxhold) ;

} // obpabaTHBaTh ClEeNyoIl OeHb
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Kon nonob6eH nipeacTaBieHHOMY B MPEAbLIYIIMX T1aBax. M3mMeHwIcs auiib
MOPSIIOK TeHepallui CUTHAJIOB JUIsS Bxofa. BxomHble cUTHaIbI Tenephb co3na
I0TCSI ¢ TIOMOIIBIO TeHepaTopa rceBaociyyaiiHbix yuces (I'TICY). I[epen Bxo
JIOM B LIUKJI, KOTOPBII TTPOXOUT Yepe3 THU /I MOACIUPOBAHUS MIPOIIEcca TOP
roenu, ['TICY mHULIMaTU3UPyeTCs ¢ YHUKATbHBIM HaYaJIbHBIM 3HAUEHUEM.
HauanbHoe 3HayeHMe MHULMAIU3ALUU OMpeAe/iEeHO HOMEPOM PhIHKA U mapa
MeTpoM (ranseed). Tlpy U3MeHEHUU TAaHHOTO MapameTpa reHepupyercs: abco
JIIOTHO Jpyrasi MOCJIeqOBaTEIbHOCTh CIYyYaliHbIX BXOAOB. TOUHbIE 3HAUYEHUS
WHULIMAIU3AIMKA He BaXKHBI, TaK KaK JUISl KaXkI0i MHULIMAIN3ALUU CO3IaeTCst
YHUKAJIbHBIN PsI U3-3a Upe3BbiuaiiHo oosbiiioro nepuona ['TICH. Ucnonblye
mbiii I'TICY ommcaH Kak ean2 B BBILICYIIOMSIHYTOI pabote «Numerical Recipes
in C» (1992). Mepuon nnsa I'TICY 6onbiue, yem 2X10". Dror IMICY HamMHOrO
JIydille CTaHIAPTHBIX TEHEepaTOpOB, BKIIOUEHHBIX B SI3BIKW TMPOrpaMMUpPOBa
Hus. BHyTpu nmkia, Tam, rae (pakTUYecKyd MMeeT MEeCTO TOPTOBJisl, CUTHAJIBI
TeHEepUPYIOTCS, OCHOBBIBASICh Ha clTyyaitHbIx yncnax. [llaru oueHs mpocTthl. Ha
kaxagoM nHe oT I'TICY nmosydaeTcss paBHOMEpPHO pacrpeaeieHHOS CaydaifHoe
yuciao mexny 0 u 1. Ecau caygaiinoe uncio menbiie 0,025, To reHepupyeTcs
CUTHAJ JIJIs1 BXOAa B KOPOTKYIO MO3UIMI0. BeposaTHOCTD MolydeHUs KOPOTKOTO
curHana B 1000t neHs paBHa 0,025, T.e. KOPOTKUI CUTHAJ IOJIKEH TeHEePUPO
BaTbcs B cpenHeM Kaxabie 40 nHeit. Ecnu cayvaiiHoe yuciio nmpesbimaet 0,975,
TO TIOIA€TCSI CUTHAJ 111 OTKPBITUS IJIMHHOU MO3UIIMK; YACTOTA 9TUX CUTHAJIOB
Takasi ke — ofivH curHai kaxnable 40 qHeit. [pyrumu cioBamu, B CpeIHEM TOP
TOBbIE CUTHAJIBI TeHepUupytoTcs Kaxable 20 nHei. LleHbl TMMUTHOTO TIpUKasa u
CTOII-IIpHKAa3a PaCCUMTHIBAIOTCS OOBIUHBIM CIIOCOOOM. OOBIYHBIM CIIOCOOOM
pa3MelarTcsl TPUKAa3bl U OTPENESIOTCS BBIXOIbI.

Jns1 ipoBeneHUs TpeX UCTBITAHUN UCIIONB3YIOTCS CJEAYIOIINE IIar: Ha
JIAHHBIX BHYTPU BBIOOPKU JIJTS KaXIIOTO THTIA BXOJHOTO MpUKa3a reHepupyroT
Cs1 M y4acTBYIOT B ToproByie 10 pa3muuHbIX cepuii cydyailHbIX BXOA0B. Jlyuiive
M3 3TUX TTOCJIeI0OBATEILHOCTEN 3aTEM MTPOBEPSIIOTCSI HA TAHHBIX BHE BHIOOPKU.
IMpouecc mogobeH onTUMU3ALUKM MMapaMeTpa B peayibHOW cucteme. M3meHs
sgch oT 1 mo 10, mapaMmeTp BIOMpPAET pa3TuyHbIC PSIbI CIYYalHBIX BXOAOB JUIS
KaXXJI0ro 3HAUYCHMUSI.

Pe3ynbTtartbl TeCTOB

B tabn. 13-1, 13-2 u 13-3 npencraBiaeHbl pe3yabTaThl TOPTOBIU TOPTGhETEM MpU
WCIIOJIb30BaHUU CTpaTeTUM CIyYallHBIX BXOJOB M CTaHIApTHOTO Bbixona. B
kosoHke C/1VY ipuBeneHbl 4Kcia, KOTOPBIE TIepenaloTcs Ha BXOI TeHepaTopa
cJIydaifHbIX YU CEJ U UHULIMUPYIOT CydaliHble mocienoBateabHoctu. [IPUBb —
COBOKYITHASI YU CTasl IPUOBbUTHL B Thicsiuax goyiapoB. [IPUBJ[JI — obiiast nmpu

OBbUIb OT JUTMHHBIX TO3UILIMI B TRICSYaX H0Ji1apoB; [IPUEKP— o01as IpuObLIb
OT KOPOTKUX MO3UIIUI B Thicsiuax nosutapoB, D.[IPUE — dakrop mpuoObLIA.
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J0X% — noxoaHOCTh, B IpOLEHTax ronoBbiX; P/IIPUE — COOTHOIIEHUE PUC
Ka/TIpUOBLIN B TOMOBOM MCYUCIeHUN; BEP — accolmumpoBaHHast BEPOSITHOCTh
CTaTUCTUYECKOM mocToBepHOCTH, MIIA/] — MakKcMMaIbHOE MafcHUEe KalnTa
J1a, BTeIcsTaax gosutapoB; CAEJI — uucio cnenok; [1PH B % — npolieHT IpuohUTh
HbIX caenok; $CAEJI — cpenHss MpuobUIL/YOBITOK co cuenku; JHH — cpen
Hee KOJIMIECTBO THEW B CHEIKe, OKPYIJIEHHOE IO OJIVMXKAMIIIEeTo 1eJIoro Y1CIa;
BHE — pe3ynbTat ciiydaliHOM MOCJIeN0BaTEIbHOCTH, 00€CIEUYUBIINM JTYUIITYIO
3¢ HEKTUBHOCTb BHYTPU BHIOOPKM, KOTOpAasl 3aTeM ObLIa IIPOJOJIKeHa U TTIPO
TeCTUpOBaHa Ha TaHHBIX BHE MpenesioB Bei0opKku; CPE/] — cpenHee 3HaUYCHHE
pe3yJIbTaToB, MPUBEASHHBIX B cTpokax 1 — 10; CTOTKJI — ctaHmapTHOE OT
KJIOHEHHME pe3yabTaToB, MPUBEACHHBIX B cTpokax 1 — 10.

Tecm 1. CCB co cayuaiinoimu éxooamu no uene omepovimus. DTa CUCTeMa
paboTtajia He O4eHb XOPOIIO BHYTpU BBIOOpKM. CpemHsist caenka mist Bcex 10
CITyJaiHBIX TTOCIIEIOBATEIbHOCTEN TIpUHeca yObITOK B pasmepe $2243, mpu

yeM CTaHOapTHOe OTKJIOHeHHWe cocraBuio $304. JlanHas cucreMa mokasaia
TaKyIo Xe CPemHIO MpUOBLIL B CIOEKe, KaK 1 HanMeHee IIpUBJIeKaTeIbHbIC
CHCTEMBI, TECTUPOBABIIINECS TIPU U3yYeHUU BXOMOB. DaKTUIECKM, HEKOTOPHIC
M3 HUX MMOKAa3aJIM pe3yJbTaThl TOpa3ao XyIlIue, 4eM ciiydaiiHbie. ITpolieHT
MNPUOBUIBHBIX CIEJ0K ObLT O4€Hb CTAOMJIEH — CO CPeIHUM 3HadeHueM 36,91%
M CTaHIAPTHBIM OTKJIOHeHUEeM 0,7%. OOliee KOJIMYECTBO CACJIOK IS KaXKI10Tro
pbhIHKA 3a 6osee yeM 10-JIeTHUWIT mepuoa BHYTpU BBIOOpKU cocTaBuiio 3703;
MMEHHO TaKOe KOJIUYECTBO CALIOK JOJIKHO ObUIO MOJIYIYUThCS MTPU CITydaitHBIX

Tabauya 13—1. Pesysomame: cmpameauu cmandapmmnoeo 661x00a co CAYHAUHbIMU
éxodamu no uyewe OMKpPbIMUS

cnvy NPUE  [NPHEATNPHEKP|o.NPHE| OOX® | P/NPME| BEP | MAAL | CAEN |MPME® [SCAEN | AHM
1 <8835 -2142) 4862| 0.81| -10.3| -1.85/1.0000| 6708| 3046 38| -1732 8
2 -BB873| -2585( 6287 0.76| -10.3[ -2.18/1.0000| B8864| 3961 37/ -2240 ]
3 -0030| -3086) -5084| 0.75 -10.2| -2.31/1.0000] ©110] 3903 37| -213 []

-10513]-3828| -8884| 0.71] -10.2] -2.70|1.0000] 10532] 3031 g -2674 a
S -9882] -2021| -7041| 0.74| -10.2] -2.40|1.0000] 0879| 3878 37| 2401 [
(] -10014| -3650( 8355 0.73| -103] -2.48(/1.0000] 10009 3883 38 -2602 ]
|7 -804 | -2001| 0402 0. -10.1] -2.45/1.0000| 96820 3875 38| 2447 8
(] -8348)-2710| -5627| 0.78) -10.1] -2.09|1.0000) B493| 3782 a7| -2207 ]
] -8530 -3574| 4964 0.78] -10.0/ -2.10/1.0000] 8787 3912 37| -2182 -]
10 -7863] -581| 8731 0.79] -10.0] -1.92/1.0000] 7918] 3085 38| -1830 ]
BHE -3152| -1446| -1708| 0.80] -226| -1.81/0.8089] 3312 1682 37| -1883 [}
CPEQ] -8376)-2600| -58868| 0.78| -11.3] -2.19/1.0000] B8487) 3703 36.91| -2243 8
CTOTKN | 2024) 900[ 1510 0.03 38| 031/0.0000] 1995 669] 0.70) 304 0
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Taomuma 13—2. Pesyavmamol cmpameeuu CMaHoapmuo20 8bixo0a co CAY4AUHbIMU
8x00amu nO AUMUMHOMY NPUKA3Y

" CnYy MPUE [NPHBANPUEKP|®.NPHE | AoX% |P/NPHE] BEP | MMAQ | CAEN | NPHB%| $COEN| AHM

1 -4712/-1510] -3202| 0.83| -10.3| -1.33[/1.0000| 4895| 3040 40| -1550] T
2 -5181)-1158| -4034| 0.81] -10.3] -1.44/1.0000] 5168| 3127 38| -1880 T
] -5152] -1451| -3700| 0.81]| -10.0| -1.51/1.0000] 5264 23040 30| -1884 7
4 -8885|-2052]| 4832| 0.78| -10.0] -1.97(1.0000] 7033] 3082 38| -2234 a
5 -0163|-1147| -5018| 0.78] -10.0| -1.88(/1.0000) 6345 3087 38] -2000 8
a -7081-2391]| 4870 0.75| -10.2] -2,02(/1.0000] 7000 3030 38| -2323 7
7 -8253| -2036| -4218] 0.77| -10.2) -1.88/1.0000) 6258 3010 39| -2077 7
1a -4780|-1872] -3117| 0.82] -0.8] -1.30{1.0000] 5110] 2968 40/ -1813 7
o -4830] -1787| -2871( 0.83] -9.8| -1.30/1.0000| 4888 3087 30 1812 [
10 -4738| B2| 4821| 0.83] -10.0] -1.34/1.0000] 4848 3162 30 -1498 -]
BHE -3988|-1815| -2372| 0.68| -22.0| -2.56]1.0000| 4315/ 1305 37| -3058 8
CPEA  |-5418|-1520( -3808] 0.78 -11.1] -1.87/1.0000] 5545 2901 38.73] -1930] 8.55
CTOTHN | 1012] 651| ©906| 0.04 38| 0.20]0.0000f 987 532| 0.80] 477 0.52

Tabauua 13—3. Pezyabmamobl cmpameeuu cmMaHOapmHo20 8bixo0a cO CAYHAUHbIMU
8x00amu N0 CMON-NPuUKasy

CAYdY NPHE |NPMBAT NPHABHP] @ NPWB| N0X% | P/MPHE BEP | MNAL | CAEN | NPHES | SCOEN | AHW
1 -3580| -1057| -2532| 0.78) -8.7| -1.20) 0.9999| 3703] 1847 38| 2179 7
2 -3710[-1369] -2341] 0.78] -9.9] -1.33] 1.0000] 3854| 1834 37| -2270 T
3 -3208|-1179] -2118] 0.79] -0.7| -1.23| 0.9990| 3405| 1634 38| -2017 7
4 | -4312/-1405| -2007] 0.73] -10.0] -1.55] 1.0000| 4402| 1640 35| -2820 7
5 -3578| -1537| -2040| 0.78| -10.0] -1.28] 1.0000| 3672 1633 38| 2191 T
8 -3308|-1078| -2229| 0.79| -8.0 -1.17| 0.9998] 3779, 1568 37| -2070 7
T -3701| -897| -2803| 0.76| -9.5 -1.32| 1.0000] 4002| 1554 as| .23 T
8 -2085-1119] -945| 058 -8.3| -0.72| 0.9880| 2552| 1500 38 -1208 7

-3422(-1827] -1795| 077 -9.5| -1.28] 1.0000] 3713 1574 37| -2174 il
10 ~27T44| 441|-3188) 082 -0.8| -0.65 0.0084] 2048| 1561 38| 1725 7
BHE -1087| 42| -1129| 0B4| -180) -0.84| 0.0585 1438 728 35) -1403 7
cPEn | -31685| -980| -2184] 079 -10.3] -1.17| 0.9850] 3422| 1529| 38.38| -2039| 7.00
CTOTHN 868 B648) 809| 0.04 28| 024 00128 828) 288| 1.12] 381 0.00
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BXOJIaX Ha JaHHBIX B IIpeleaX BEIOOPKMU.

Bae npenenoB BIOOpKM 3(P(EKTUBHOCTD JIexKajla B OXMIAEMbIX IIpeenax,
B COOTBETCTBMM C IOKA3aTeJISIMU B TIpeaeiax BEIOOpKU. [IporieHT IpUOBIILHBIX
CIIEJTIOK COCTaBIISUT 37%, 9TO BecbMa OJIM3KO K COOTBETCTBYIOILIEMY PE3yiIbTaty,
MOJy4eHHOMY B TIpefenax BoIOOpkU. CpeaHuii yOBITOK CO CAETKU COCTaBUJI
$1883, uto oTIMUAETCS MEHEE YeM Ha OHO CTAaHAAPTHOE OTKJIOHEHHUE OT 3HAUE
HUS B Ipeneaax BeIoopky. O4eBUIHO, YTO UCIIOIB30BaHUE CTAHIAPTHOTO BBIXO
Jla He MOIJIO 00eCIIeUYnTh IMPUOBUTHL HA OCHOBE CIIy4aliHBIX BXOJOB B PBIHOK.

Tecm 2. CCB co cayuaiinsimu e6xo0amu no AUMUMHOMY NPUKA3Y.
Tabn. 13-2 upentnyHa Tabda. 13-1 3a MCKIIIOYEeHMEM TOTO, YTO OHA OTpaKaeT
MToBe/ieHKe TTOPTdEIIs CO CTaHAAPTHOM CTpaTeTrneil BBIXOMOB M BXOTAMU T10 JIA
MHTHOMY MpHKa3y. B mpenenax BEIOOPKY CpemHss CAeTKa IPHHOCHIIA YOBITOK
B $1930, yTOo HeCcKOJNBKO HMXE, YeEM B TPEIBIAYIIEM TECTE, BUIMMO, BBUILY
YMEHbIIIEHUS TPAH3aKIMOHHBIX PACXOJ0B IIPU BXOJAE IO JTUMUTHOMY MpPUKa
3y. CraHmapTHOE OTKJIOHEHHUE COCTaBUIO $477, YTO HECKOJIBKO BBILIE MIPEIbI
Iymiero 3HaueHus. [1polleHT MpUOBLTLHEIX caenoK (38,73%) ymydmmics MeHee
yeM Ha 2% Oaromapst 60Jee BRITOAHBIM 1IeHaM BXOJa IMPY MCIOJb30BaHUU JI
MHTHOTO mpuKasa. Kak 1 oXuaamoch, TOMUMO TTOTOOHBIX METKUX N3MEHe
HUI1, HU4ero B Ta0. 13-2 He mpeacTaBisseT 0COOCHHOTO MHTepeca.

Bue nipenesnioB BeIOOpKYM YOBITOK coctaBui $3056 co cuenkm, T.e. Ha 1IBa
CTaHIAPTHBIX OTKJIIOHEHUS XyXKe, 4YeM TOBeIecHUe B Tpenetax BeIoopku. Kc
TOJTh30BaHME IMMUTHOTO ITPWKAa3a IUTS CTyYaifHBIX BXOJIOB IIPUBEJIO K HECKOJIb
KO XyIIIIUM pe3yIbTaTaM B ITOCIeTHUE TOObl. [1poleHT MPUOBLTHLHBIX CIEITOK
coctaBwiI 37%, ONIThb-TaKM Ha BA CTAHAAPTHBIX OTKJIOHEHUS XYK€, YeM B IIpe
JeJlaX BBIOOPKM, HO Ha OJHOM YPOBHE C BXOIOM ITO IIeHE OTKPBITHSL.

T'ect 3. CCB co cayuaiinvimu eéxodamu no cmon-npukaszy. B ta6n. 13-3
TIpUBEICHBI Pe3yabTaThl TOPTOBIN TOpTdeneM (UHAHCOBBIX MHCTPYMEHTOB
IPY UICITOJTB30BaHUH CTYJIaiHBIX BXOIOB, OCHOBAaHHBIX HA CpabaTHIBAHWUH CTOIT
npuka3a. I[lo mokazaresto cpegHeil mpuObUIN B cieike 3(P(PeKTUBHOCTD B IIpe
JeJlaX BEIOOPKY ObLIA JIyYIlle, YeM B ABYX MPEIbIIYIINX TECTaX; CPEIHUM YOBI
Tok coctaBui $2039, a craHmaptHoe oTKjIoHeHHe — $391. ITpoLeHT NpUOHLIb
HBIX cesI0K ObuT HIKe (36,36% tipu ctaHgapTHOM oTKIoHeHuu 1,12%). bonee
HU3KUI TIPOLIEHT MPUOBIILHEIX CAEIOK, BUAMMO, OTpakaeT HeONTHMAaJIbHbIC
IIEHBI BXOJa B PEIHOK, MOJYYeHHBIE IIPY BXOIE IO CTOI-TIPUKAa3y.

BHe BBIOOPKY TIPUOBLTL M KOJIMYECTBO MPUOBIIHLHBIX CIEIOK HAXOMVUIACH B
Mpenenax IByX CTAHIAPTHBIX OTKJIOHEHMI B GOJIBIIYIO WJIM MEHBIIYIO CTOPO
HY OT 3HaUY€HU, TTOJyUeHHBIX B Mpenenax Bbioopku. ClienoBaresibHO, MOXKHO
ClIeaTh BEIBOM, YTO BHE TIPEIeIOB BEIOOPKH pe3yJIbTaThl HAXOMSITCS B CTATHC
THYECKH OXUAACMBIX TPaHUIAX Y MIPUHIIUITUAIBHO HE OTJIMYAIOTCS OT TTOJTY
YeHHBIX B TIpeleiaX BEIOOPKU.

IMTpusenenHble BTa0. 13-1 — 13-3 pe3ynbTaThl MOTYT CJIY>KUTb OCHOBOM 1151
MIPOBEICHNS CPAaBHUTEIBHOM OLIEHKN METOIOB BBIXOIA, OIMMMCAHHBIX B YacTH 11
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SToM KHMIU. 1 3T0oi Lenu HauOosee rokasaresbHbl rapamerpbl SCAEI u
ITPUB%, nocKoIbKY OHU HE 3aBUCSIT OT KOJIMYECTBA MPOBEAEHHBIX CUCTEMOIA
CIEJIOK.

Ipgexmusnocms cucmemvl co CAYHAUHBIMU 6X00amu NO UeHe OMKPbL
musa u CCB na pazauunwvix pvinkax. B Ta6n. 13-4 npuBeaeHbl MoKa3aTeau
paboOTBI CUCTEMBI CO CIy4aliHBIMU BXxogaMu Mo lieHe oTKpeiTus u CCB. Uc
MOJIb30BAJIUCh CIyYaifHbIE IMOCJIEI0BATEIbHOCTA, O0ECIIeUMBaIOIINE MaKCU
MaJIbHYIO TOXOIHOCTh B IpenesiaXx BHIOOPKHU (MO MOKa3aTeato roloBOro COOT
HOIIIEHMS prCcKa,/TIpubbuin) corynacHo TecTy I. B mepBom cronbue (PbIH) yka
3aH PBIHOK, MPOYME CTOJOIBI ColepKaT TaHHbIE O Pa3IUYHBIX aclieKTax pado
Thl CUCTEMBI B Ipeeiax U BHE BHIOOPKM.

B nipenenax BeIOOPKM MPUOBUIBHBIMU OBUIM TOJIBKO PHIHKU OpUTaHCKOIO
(yHTa, UEHbI, OTKOPMJIEHHOI'O CKOTa, XKMBBIX CBUHEN U Jieca. Bricokas rpu
obUTb (25,9% B rOI) OBLIA MOJYYEHA TOJBKO Ha PHIHKE HEMELKOI MapKu. BHe
MpeneaoB BbIOOPKU MpUObUTbHBIMU ObUTH peIHKM NYFE, veHsbl, chipoit HedTH,
30J10Ta, NaJUIagus, XKUBBIX CBUHEH, COeBBIX 0000B, COEBOI MYKH, KOode U aresib
CUHOBOTO cOKa. TOJbKO PhIHKM MeHBI U KUBBIX CBUHEN ObUIM MTPUOBLILHBI KaK
B Ipefesiax, TaK U BHE IpenesioB BbIOOpKU. CucrteMa co CliydailHbIM BXOJOM
ObLTa OJHOUN M3 HaWMeHee YCTOMYMBBIX, pacCMaTPUBABIIUXCS MIPU U3YYEHUU
BXOOB.

CpenHsis cnenka (B yCpPeAHEHMU MO BCEM PbIHKaM) MPUHOCKJIA YOBITOK
$1731 B npenenax u $1734 BHe npeneoB BEIOOPKU. JIJTMHHBIE TO3UIIMHU JaBa
JI MEHBILUI YOBITOK, YeM KOPOTKHE, YTO YK€ HEOAHOKPAaTHO Habmoaanochk. B
npenenax BHIOOPKM BCE PHIHKM BAJIIOT, 32 UCKJIIOYEHMEM €BpodoJiapa U Ka
HAaJICKOT'0 JoJIapa, ObUIM MPUOBIIBHBIMY B IJIMHHBIX ITO3ULIMSIX. BripoyeM, 3Tu
PBIHKY CKJIOHHBI K TpeHIaM, TTO3TOMY XOPOIIMe pe3yJIbTaTbl MOTYT ObITh CBSI
3aHbI CO CTpaTerrvei CTaHAapTHOTO BBIX0JA, a HE CO CliydaiilHBIMU (haKTopaMH,
o0ecrneynBaloIMMK BXO/.

AHaJIu3 CTaHIAPTHOIO BBIXOJA IPM CIIyYalHBIX BXOAaX C pa3HbIMMU BUIA
MU TIPUKA30B 00eCcrieYMBaeT OCHOBY JJIsI CPaBHEHUSI PE3Yy/IbTaTOB C peabHbl
MU HECJTyYaliHbIMU BXOJaMM (MCCJIEIOBABIIMMUCS paHee) U ¢ 00Jiee CIOXKHBI
MU CHUCTEMaMU BBIXOHOB, KOTOPbIE OyIyT pacCMOTpPEHHI Jajee.

TECTUPOBAHUE MOAUDULMUPOBAHHOW CCB

CrenyoIuil TECT UCIONb3YET MOOUPUUUPOBAHHYIO CMAHOAPMHYI0 cmpame
eutro évixo0oé (MCCB). CucreMe nipyaaH OONbIINI pealu3M 3a CYET TOT0, UYTO
3allMTHAsI OCTAaHOBKA YIIPaBJIEHUsI KalTUTAJIOM U JIMMUT LI€JIEBOM MPUOBLIN cpa
0aThIBAIOT HE TOJBLKO IO 1IeHE 3aKPBITUSI, HO U 110 BHYTPUIHEBHBIM IICHAM.
Yrob6bl 130€XKaTh HEOMHO3HAYHBIX CUTyallMi (cpabaThiBaHUS HECKOJbKUX
MPUKAa30B B OJMH TOPTrOBBIN J€Hb), BCE BXOAbI OYAYT MPOU3BOAUTHCS TOJBKO
IO 1IeHE OTKPBITUS. TakuM 00pa3oM, MOXKHO 3KCIIEPUMEHTHUPOBATh C IIMPO



330 YACTb Il VCCNENOBAHVE BbixopooB

Tabauua 13—4. Pesyasomamosr mopeoeau cucmemst ¢ CCB u cayuaiimbimu exooamu
no yeHe OMKPbIMUS HA PA3AUYHBIX DHIHKAX

Pegynetarms, nosy B Npegenax BuiS0pHH PasyILTATH, NONyeHHLE BHE NPeQen0s BulBopHy

PhiH MPHBAN| NPUGHP |  DOX% | SCOEN | NPHB% | GOE1 MPHEAN | MPHBNP | OOX% | SCOEN | NPWE% | COEA
ISP 4] -211] -7.9] -2483 41 103 11 -138] -11.1] -2314 n 54
X 54 88 -04] -98 401 121 182 81 23.5| 2150 48 4T
jus 87| -278] -8.9] -3287 3| 108 57 -141] -10.8] -1981 41 43
T8 21 4] 78] -3100 40 78| -255] -18.9] B410] 34| 52
LA -204] 207 8.2 -3T0Q B 1M1 27| -282| -18.2| -42T1 2 55
E 85| -105| -2.7) -85 41 103 -38| -70| -12.7) -2388 44 45
272 -30] 2549 2575 45 04 -108| -128| -23.5| -5033| 27 47

IsF 111 -217) -39 -034] 39| 114 -128) -128] 224 6258 20 41
280) -150 4.8 897 44 123 131 175 9.1 770 41 58
-52| 127 8.5 -1954 38 92 -118 35| 8.0 -1488 30 55

-380| -238| -10.3| -5578 33| 113 80f -78| -12.3] -3384 30 41
ICL -222 B 501014 s 121 50 2] 104) 1095 a7 48
HO <132 -198] -8.0] -3024 38| 110 -121] -134| -22.5] -5570 20 48|
HU 80| -208| -3.3) -1279 41 114 -17 0] -50 -380 43 48|
GC =38 -199| -7.7| -2313 35 102 37| 215| 829 5770 50 44
| -381| -202| -9.8| -4822 M 121 -188| 42| -19.5| -3958 a2 58
PL 130 -48 4.2 840 50 128] | -183] -157| -22.1| -T100 27 48/
PA -137] -20{ -5.5] -1401 37| 108 208) -T4] 258| 345 54 42
FC 72 48 5.0, 1030 431 118 -180] 107| -10.8| -1128 40 4
LG 14| <120 -8.9] -1300 as| 110 14 47| -8.8] -1434 30 43
LH 192 101 3.1, 928 47 08 149 -4 205 3788 4 38
-283| -143] -B7 4084 20 105 89| -141| -18.0] 4211 32 55
Is -157| -187] -7.8] -3318 35| 104 140] -20| 28.8] 3800 47 34
|§M -58) -48( -3.7( -1085 40 o7 50 14] 18.3| 1288 50 52
BO -152] -3 -8.0] -1754 40| 105 -00 8| -158| -1588 38
- =190 80 -8.8) -1244 38[ 104 =225 14| -22.1| -4482 31 47
=} -285| -19] -B.B] -3185 35 (2] -148 -7 -23.1| -3000 35 52
W -230| 447|  -9.9] -5704 27 117 -137 38| -10.6/ -2372 30 42
KW -143] -108] -B.5] -2825 39| 130 -218| -89| -23.0/ -8718 a2 48
MW 138| -178] -1.4] -334 40| 118 20| -20] 0.1 8 44 38]
KC -141| -10[ -3.7| -1437 35| 108 38 0 6.1] 1047 52 38
CcC 141 14| -5.3] -1207 37| 105 -117] 40| -18.5] 4081 33 30|
58 -248| -270| -9.3| 4455 35 118 -80| -108| -15.2] -3503 a7 54
JO 1] -137] -53| 1022 39] 133 T -18] 104 1214 42 45
[+13 M| -224)| -85 -1828 35| 104 -52| -112] -206 -3293 40 50}
LB 457| 170 B.9] 2811 45| 109 22| -33] -27| -208 ar 54
CPEN -58| -130| -4.0) -1731 38 110 40| 47| -4.8)-1734 38 47
CTOTKN| 180] 109 1.0] 2027 5 11 111 88, 10.4| 3238 -] 8
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KM pa3HOOOpa3ueM CTpaTeruii Boixoaa. B ocTajibHOM MpaBuMiia BbIXOIA UIEH

TUYHBI UCTOJb30BAaHHBIM paHee M CBOJSTCS K CIIEAYIOLIEMY: TMOCE BXoAa yC

TaHABJIUBAIOTCSl BBIXOHASI 3all[MUTHAsI OCTAHOBKA BBIIIE (U KOPOTKUX) WIU
HUXe (VT JUIMHHBIX MO3ULIMIA) LIEHBI BXOJAa W BBIXOJIHOW TUMUTHBIN MpUKa3
BbILIE (VTSI JJIMHHBIX) WU HUXE (11 KOPOTKUX MO3UIMI) 1ieHbl Bxoaa. Octa

HOBKAa CMelIeHa OT IIEeHbI BX0/la Ha BEJIMYMHY MTPOU3BEAEHUSI HEKOTOPOTO MHO

XUTeNs (mapaMeTp OCTAaHOBKM O YIIPABJIEHUIO KAalmMTaJIoM) U pa3Mepa cpef

HETO MUCTMHHOIO Auana3oHa. JIMMUTHBIN MTpUKa3 CMEIIEH OT LIEHbI BXOAa Ha
BEJIMYMHY TPOU3BEACHUST IPYrOro MHOXUTENS (TapameTpa LEeIeBOi MpUObI

JIN) U CPEHET0 UCTUHHOTO Auana3zoHa. Cucrema Mpou3BOAUT BBIXO[ MO LIEHE
3aKpbITUS 110 ucTeueHUU 10 gHel, eciv HU 3allMTHAsl OCTAHOBKA, HU 1ieJieBast
MPUOBLTb HE 3aKPBIBAIOT CAENKY paHee. Mcrnosb3yeTcs CpeTHUI UCTUHHBIN 11

ana3oH ¢ nepuogoM 50 6apoB. Huxe mpuBeneH Ko, oOecreuynBaOIIAi CIy

YJaliHbIe BXOAbl U MOAUGUIMPOBAHHBIE CTAHAAPTHBIE BBIXObI.

static void Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *eqcls) {

// BHIIOJNHSIET CJlydayHble BXOOb C MOOVOUIIMPOBAHHBEMI BEXOIAMM
// File = x19mod02.c

// parms — mabop [1..MAXPRM] mnapamMeTpoB

// dt — Habop [l..nb] mar B dopmare ITMMIOIL

// opn — Habop [l..nb] 11eH OTKPHTUS

// hi — Habop [l..nb] MaxCyMalbHBX IIEH

// lo — Habop [1l..nb] MUHMMaIBHBEX LeH

// €ls — wabop [1l..nb] I1eH 3aKpPHTUSI

// vol — Habop [1..nb] 3HadeHwunn obbema

// oi — nabop [1..nb] 3HAYEHUN OTKPHTOTO MHTEpeca

// dlrv — Habop [l..nb] cpemHMxX 3HAYEHWN OOJUJIAPOBOM BOJIATUIBHOCTN
// nb — KOIM4eCcTBO 06apoB B Habope IaHHHX

// ts — CCHJIKA Ha KJIaCC TOPTOBOTO CUMYJISITOPa

// eqcls — mabop [l..nb] B3HadYeHuMr kKamuTajla 10 LleHaM 3aKpHTUS

// OOBSBIISIEM JIOKAJIBLHEE IIEPEMEHHHE

static int rc, cb, ncontracts, maxhold, signal, ranseed;
static float mmstp, ptlim, limprice, stpprice;

static int entryposted, entrybar;

static float exitatr[MAXBAR+1] , rnum, entryprice;

static long iseed;

// KOIMpyeM IapaMeTpH B JIOKaJIbHHE IIe€peMeHHbEe I yINOOHOTO obpameHus

ranseed = parms[8] ; // WCHONb3yeTCs s TeHepaluy CIydanHon
// TIOCIIEenOBaTENBHOCTH

maxhold = 10; // Tiepuon MakKCUMAaJIbHOTO YyIepXaHUsI ITO3MLIUM

ptlim =4.0; // ueneBasi NpPMOHIL B eOUHUIIAX CPEenHeI'o MCTUHHOTO
// InuanaszoHa

mmstp =1.0; // BamMTHas OCTaHOBKA B eOUHMIIAX CpPEemHEeTro

// WCTMHHOTO HOMara3oHa

// BRIIOJIHSIEM BBHYMCIIEHMSI OJIsI BCe€X IOaHHBIX
AvgTrueRangeS (exitatr,hi,lo,cls,50,nb) ; // CpemHuii UCTUHHBIA OUATIA30H [JIS
// BEXOHA

// 3alyckaeM TeHepaTop CIyYalHBX YMCesl
// ... WCIONIb3yeM pa3HHE CJIydalHbe [IOCJIeOOBATENIBHOCTY OJIs KakIOTO DHHKA
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// ... ts.model () BO3BpamaeT MHOEKC pBHKa (SP=1, YX=2, ...)
iseed = -(ranseed + 10 * ts.model());
rnum = ran2 (Stiseed) ;

// TpOxXOomyM dYepes HHM, UTODH CMONENMPOBAaTE pPeasbHY0 TOPTOBIIO
for(cb = 1; cb <= nb; cb++) (

//He OTKpHBaeM IO3MIMiI 0O Hadayla IIeprola BHOOPKM
// ... TO Xe caMoe, dYTO yCTaHOBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) { eqgcls[cb] = 0.0; continue; )

// BEIIOJHSEM OXMOAONME IPMKAa3E M CYMTaeM KyMyJISTUBHEI KalluTall
rc = ts.update(opn[cb], hilcb], lolcb], cls(cb], cb) ;

if{rc != 0) nrerror{"Trade buffer overflow");

eqgcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// CcuYUTaeM KOJMYecTBO KOHTPAaKTOB [IJIsI TIO3MLIVN

// ... MB XOTMM TOPIOBaTb SKBUBAJIEHTOM [OJIJIAPOBOM BONATUIEHOCTH
// ... 2 HOBHX KOHTPAkKTOB Ha S&P-500 or 12/31/98

ncontracts = RoundToInteger (5673.0 / dlrv(cb]);

if (ncontracts < 1) ncontracts = 1;

// wm3beraeM yCTaHaBIMBATL I[IPMKA3H Ha [OHM C OTPAHUYEHHON TOPTOBIIEN
if(hi[cb+1] == lo[cb+l]) continue;

// TeHepupyeM "CTaHIapTHHE" CIy4dalHble BXONHHE CUIHAIIH
signal = 0;

rnum = ran2 (&iseed) ; // cnydayHoe uncio Mexmy 0 m 1
if (rnum < 0.025) signal = -1; // CIydYamHBEI KOPOTKMUII BXOL
else if(rnum > 0.975) signal = 1; // CIyYayHBI OIVMHHBIL BXOL

// BXOOATH B CHEJKM IO I€HEe OTKPHTNS
entryposted = 0;
if{ts.position() <= 0 && signal =- 1} {
ts.buyopen('l', ncontracts);
entryposted = 1;
entryprice = opn[cb+1];
entrybar = cb + 1;
}

else if (ts.position)) >= 0 && signal == -1) {
ts.sellopen('2', ncontracts);
entryposted = -1;
entryprice = opn[cb+l];

entrybar = cb + 1;

// BEXOOUTB M3 CHEJIOK, WCIIONBE3YsT MOOMOMIIMPOBAHHEY CTaHIAPTHHI BEXOL,

if (entryposted > 0) (
// VHMLMaNM3alLMs M BHXONE J[JIS OJIMHHHX O3V Ha KaxkIOsil OeHb
limprice = entryprice + ptlim * exitatr[cb];
stpprice - entryprice - mmstp * exitatr([cb];
ts.exitlonglimit ('A', limprice);
ts.exitlongstop('B', stpprice);

]

else if (entryposted < 0) {
// VHMIManM3alysl ¥ BHEXOOH IS KOPOTKMX I[IO3MUMI Ha KakIs IeHb
limprice = entryprice - ptlim * exitatr[cb];
stpprice = entryprice + mmstp * exitatr[cb];
ts.exitshortlimit ('C', limprice) ;
ts.exitshortstop('D', stpprice);

}

else {

// BBIXOHOH TIOCJIE IHSI BXOIa
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if (ts.position() > 0) ( // OjvHHBE [IO3ULIN
ts.exitlonglimit{'F' , limprice) ;
ts.exitlongstop('G' , stpprice);

if (cb-entrybar >= maxhold) ts.exitlongclose('E")
}

else if (ts.position)) < 0) { // KOpOTKME IIO3MII
ts.exitshortlimit{'I' , limprice) ;
ts.exitshortstop('J', stpprice) ;

if (cb-entrybar >= maxhold} ts.exitshortclose{'H');
}

}
)// obpabaTeBaeM CIenyouyil OeHb

DTO KOI MIEHTUYEH TpEAbIIyIIeMy 3a UCKIIOYEHMEM M3MEHEHUI B CTpa
TErnuv BbIXoda. Cucrema BXOJHUT HAa PbIHOK I1O0 cnyqaﬁHOMy CUTHaJly, KakK OITHh
CBhIBAJIOCH paHE€EC, HO ITOKYIIKa M ITpoJaza IIPOU3BOIATCA TOJBKO IO HEHE OT
KpbiTusi. Kpome Toro, coxpansieTrcss UH(GOpMAaLIMs O BXOIE, T.C. 3alMChIBACTCS,
OTIaBaJICs JIM IpYKa3 Ha BXOJ (IUTMHHAsI, KOPOTKasl MO3ULIMsI WJIM HUKAKOW) B
JIaHHOM TOPTOBOM JTHE (entryposted); TI0 KaKoOU 1ieHe (entryprice) MPOU3BOANII
Cs1 BXOJI, €CJIM OH ObUI, ¥ B KaKOU JIEHb UMEJI MECTO BXOJ (entrybar). DT naH
HBbIC HCOGXO}II/IMbI JJIA pacy€Ta BBIXOJ0B, KOTOPHBIC IMPONUI3BOIATCA ITOCJIIEC BXO
na. Ecim Ha ciemyonyii AeHb OTIaeTcsl MpuKa3 BOUTU B PIHOK (T.€. 3aHSITh
JJIMHHYIO oo KOPOTKYIO ITO3UIUIO 10 HEHE OTKPbLITUA CIICAYIOLIECTO HHH), TO
JJISA 9TOIo JHs TaKXKE paCCUMTBIBAIOTCA LICIEBas l'[pl/l6blﬂb 1 3alllMTHas ocCcTa
HOBKa. )1}19[ JJIMHHBIX HO3I/IL[1/II7[ 3alllMTHasaA OCTaHOBKA YCTaAHABJIMBACTCs Ha HE
KOTOPOM YPOBHE (ueHa BX0JJa MMHYC ITPOU3BEACHUE CPECAHETO UCTUHHOTO Jra
Ma30Ha M HEKOTOPOTo TapamMeTpa), a JUMUTHBIN MpUKa3 1LeJIeBOM MPUObLIN —
Ha YpOBHE LIEHbI BXOJa TUTIOC TTPOM3BEISHUE CPETHEr0 UCTUHHOTO Arara3oHa
U Apyroro napamerpa. Eciii B JaHHBIA IeHb OTAAETCS MPUKa3 K OTKPBITHIO
KOPOTKOIi MO3ULIMHU MO LIEHE OTKPBITHUS CJIEAYIOILIETro IHsI, TO TaKXKe pa3Mela
IOTCSI MPYKAa3bl 3aKPHITHS JAHHOM KOPOTKOM MO3ULIMK (JIMMUTHBINA pUKa3 11e
JIEBOI MpUOBLIM WM 3alllMTHAsI OCTaHOBKA). JUIsl JUIMHHBIX MO3ULIMKA pacueT
MPOU3BOAMTCSI MOAOOHBIM Xe 00pa3oM, HO B 0OpaTHOM HarmpasiaeHuu. Ecian
JIaHHBIA I€Hb HE UCMOJB3YETCS IJIsI BXO/la, TO IIPOBOAUTCS IIPOBEPKA ISl Ol
peneseHus] HaJau4uMsl CYIIECTBYIONIEH MO3ULIMM TTocae 3aKpbiTus nHs. Eciu
MO3UIIMS CYIIECTBYET, TO pa3MelllaloTcs ABa (2 BO3MOXHO, TpM) MpUKa3a: 3a
IIMTHAs OCTAaHOBKA U 1ieJieBast MPUObLIb, BEIYMCIECHHBIC B IEHb OTKPHITUS JaH
HOW ITO3ULIVM, U, €CJIA TIO3UIINST OTKPHITa Ooyiee ueM maxhold nHel, oTnaeTcst
MpYKa3 Ha BBIXOJ MO IIEHE 3aKPbITHSI.

PE3YJIbTATbl TECTUPOBAHUSA

Tecm 4. MCCB co cayuaiinbimu 6xo0amu Nno UeHe OMKpbImusL.
B 1a6n. 13-5 (upeHTHMYHOM 1o hopMary Tadi. 13-1 — 13-3) nmpuBeaeHbI JTaHHBIE
00 3 heKTUBHOCTU TTOPTGEISI PhIHKOB IPU UCITOJb30BaHUU MOAUDUILIMPOBaH
HOM CTaHIAPTHOU CTpAaTErMu BBIXONOB IPU CIyYaWHBIX BXOIAaX IO LIEHE OT
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KpbITUsA. B mpenmenax BBIOOPKM CpemHssl cOejika MpUHOCHIa YORITOK B $1702
MpU CTaHIZAPTHOM OTKJIOHeHUM $365. IIpolLeHT MPUOBUILHBIX CAEIOK COCTa

B 31,73%, nipu crangapTHoM oTkioHeHuu 1,10%. CpenHsist ciejika, TaKUM
00pa3oM, MPUHOCWJIA MEHBIIUNA YOBITOK, YeM MpU TECTUPOBAHWUM HCXOMIHOM
CCB. CHm:xxeHue yObITKa, HECOMHEHHO, BEI3BAaHO CITIOCOOHOCTBIO MOA(UIIN

POBaHHOM CTpaTernu OBICTPEE OCTAHABJIMBATH YOBITOUHBIC TO3UIIUM. DTU BHE

3aITHbIE M YaCThI€ BBIXOAbI TAKXKE OOBSCHSIOT CHMXKEHUE YMCIa MPUOBLIbHBIX
caenok. ITpuOBLIBHBIX CAEIOK ObUIO MEHBIIE, HO YOBITOK CO CPeIHEN CHEIKU
TakXe MeHbIlIe — MHTepecHoe couyetaHue. B nemom MCCB MoOXHO cuuTaTh
11aroM BIIEpe/ M0 CPAaBHEHUIO C UCXOMHOM CcTpaTeruei.

Bre mpenenoB BBIOOPKU CpemHsIsA caenka IMPUHOCUIIA YOBITOK B pa3Mepe
$836. C ToukuM 3peHUsT CTATUCTUKY 3TO 3HAYUTEIBHOE YIIydlIEHHE IO CPaBHE
HMIO C BBIOOPKOI — BUAMMO, B MOCJEAHNE TOJbI 3TOT BbIXO paboTaeT 3Hauu
TEJIbHO JIyullle, yeM paHee. Bo3aMoXHO, Tenepb pbIHKH 00Jiee YYBCTBUTEIbHBI
K CITOCOOHOCTH CBOEBPEMEHHO 3aKphIBaTh YOBITOUHBIE MO3ULIMU. Jpyrue mo
KazaTeu B TaOs. 13-5 yKa3bIBalOT Ha U3MEHEHMS IMOJOOHOTO BUIA.

Pezyaemamot MCCB co cayuaiinbim 6x000M no uene OmKpuimus Ha pas
auunblx poiukax. B 1abn. 13-6 mokaszaHbl pe3yJabTaThl TECTOB Ha Pa3sTMYHBIX
PBIHKAX CHUCTEMBI C HAWJIyUJIIe CIIydaliHOM MOCIeI0BaTeIbHOCTHIO. BXOmbI
MPOM3BOIUJIMCH IO LIeHe OTKPbITUS. Hawmyuias ciyyaiiHasi mocjieaoBaTelib
HOCTb OBbLIa BHIOpaHa M3 YuMcJia MpUBEACHHBIX B Ta0a. 13-5. INonoxurenapHast
NMpUOBUTH KaK B Mpefiesiax, Tak M BHE BHIOOPKU ObLia MoJlydyeHa Ha phIHKaX IIBE
LHapckKoro (paHkKa, ChIpoii HeTH, Ma3yTa, 30JI0Ta U XXKMBOTo ckoTa. Ha Heko
TOpBIX pbIHKax Ipu oMoy MCCB ynaBanoch mojydaTb yCTOMYUBYIO MIPU

Tabauya 13—5. Peszyavmamor MoOouguyuposanHoil cmpameauu 8vixo0a npu
CAYHATHBIX 6X00aX NO UeHe OMKPbImus

cnyy NPYE |NPYBLY| NPHEKA ©.NPWE| A0X% | P/MIPWE| BEP. MnAd NPHER| SCAEN| OHW

3 [:13)]
1 8334 -2058] 4278] 0.81] -10.3] -1.60/1.0000] 6204] 3983 33| -1580 [
2 -8258|-1803) 4854/ 0.81| -10.0/ -1.88(1.0000| 6391 3982 3] 15T [
3 -76068|-2075| -5530] 0.77| -10.2| -2.14/1.0000; 7648 3839 3| 183 8|
4 -7845]-2428] -5219] 0.77] -8.8] -2.00/1.0000] 7888] 3980 31] 1821 8
{5 -8243]-2825] -5818] 0.78] -10.1] -223/1.0000] 83837 3308 31] -2114 8
I8 ~7708]-2280] -5445] 0.77] -10.0] -2.08(1.0000] 7802! 3817 31| -1987 8
Ir -7728]-2278| -5448] 0.77] -10.0{ -2.15/1.0000| 7812| 3888 31| -1982 8|
Ie -8501|-1968| 46825 0.80| -10.2| -1.80(/1.0000| 68808 3811 3| -1729 3
] -8861|-2580| 4280] 0.79] -0.8| -1.85/1.0000| 7114] 3832 32[ -1745 [
10 -5308| -344| 40681] 0.84] -B.5) -1.43/1.0000] 5748 3873 33! -1335 [0
BHE _ [-1444] 175 -1620] 0.80] -21.9] -0.85/0.9588| 1570 1728 34| -838 |

|
CPEQ  |-8520{-1822| 4688 0.80| -11.1] -1.82|0.9963] €888| 3731| 31.73] -1702 8

o

CTOTHN | 1881] @14 1133] 0.04 368; 041/0.0121] 1897, 688; 1.10 385
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Pesyasvmamer mopeoeau cucmemvt ¢ MOOUPUUUPOBAHHOU CMAH
dapmHoil cmpameeueil 8bIx00a U CAYHAUHBIMU 6X00AMU NO UeHe
OMKPbIMUSL HA PA3AUYHBIX DbIHKAX

PeIynsTars, NONyHEHHEE B NPEJenax Bubopss PeSyAsTaTe, MOAyYEHHEE BHE NPEALAGE BSOpHH
PhiH NPHELN | NPHEHP Ao SCOEN | NPHES | CEEN NPHEAN | NPHUERP oor% | SCOEN NPHES | COEN
isP 218| -187 20| 2%8 32 113 2 -155] -17.3] -2839 30 49)
X 82] -44 1.8] ax 40| 118 112] -118] -1.1| -148 38 dd
Us 40 T 1.3l 2 M M 15| -108] -10.0] -1652 30| 55
i 95| -202] -8.8] -31¢1 sl 112 81 -272] -23.8] -T223 28 4
v -124] -210] -85/ -3281| 29 102 87| -111] -19.1] -5101 30
leP 28 25| 04] -12 M 118 3] 30| 04| 1254 38 4
Iom 188 -218] -1.3] -281 34| 108 80 8] 142 1462 2] 47
127 0] 48] 1229 38| 104 a4 -32] 87 817 40| 82
Y 155] -131 1.2 244 vl o7 58 38| -27] 415 4 40
cD 54| -193] .58 -1203 32[ 118 -183] 30| -12.3] -2518 3| 53
-100| -335] -9.4] 4228 33| 103 -138] -247| -22.0] -T022 34| 55
ICL e8| -19 34/ 420 42| 110 82| 55] 320 2482 35| 58
HO 257 -5 13.2] 2278 42| 11 -35) T2 5.0/ 933 41 g/
HU -38 0 -23] -328 as| 118 1985] -193] 05 32 38| 85
GC 200] 131] 18.5] 2808 43| 118 -53] 174] 28.3] 2823 41| 43
| -178] -180] -8.8] -3388 20| 100 95 -5 -13.3] -2352 30| 43
-234| -302] -10.0] -5415] 28] @9 126 5| 28.8] 2540 42| 82
A -238| -272] 8.1 4333 30 118 a2l -57] 07 08 s 51
C -33] -283 -9.3] -2331 28 138 4| -113] -14.8] -2502 33 48
LC 281| 54| 11.5] 1989 3| 104 85| 500 @0 747 41| 48
8| -193] -8.2] -1581 33 117 42 8| -11.0] -028 20 55
18| -80( -28] 415 7| 102 120 -157] -390 -560 33] 48
Is 8] 11| 0.7] -118] 31| 113 82| -217] -21.3] 52700 2@ &7
IB_M 43| -222| -7.0/ -2858 30| 0 83| -p2| -24[ 27 a2l a
BO 48 B4 -1.1] 154 35 114 07| 154 04.3] 7182 51 35
[+ -285| -357| -0.0] -5052 25 108 1T1] -108] 6.0 1181 41 []
= -200| -225| -8.9) 4871 28] 108 6] -84 -7.7] -1802 2 4
W 14| -89 -30| -T4 35| 105 -80 33| -49| -810 29 51
KW 45] -141] -39 B89  31] 111 81 72 25/ 288] 35 3
[M'N -260] -451| -8.8] -5053 200 121 -45| -141] -20.2] -4082 23] 48
KC 100 44| -3.0] 484 31 114 41 43 04| 47 23| 55
fcc -188] -83] -9.0] -2520 32| 108 -87] 28] 9.5 -1132 38| 54
EG) -7l -13] 4.1 810 s 112 -28 28] 04| -29 ar 54
JO 73] 27| 28] ass 38| 128 B4 9] -10.3] -1764 34 43
CT 54| -133] -32] 127 38 108 28] -18 1.8] 260 31 a8
08| -148] -14] 498 32| 100 -11]  -10] -34] 820 28] 35
CPEA -10] 137 -2.50-13%8 33] 110 5| 45| 0.1] -154 34 48
lcToTkn | 151] 128]  6.7] 2253 5 [ 88| 104 21.0] 2773 [] [

OBLTb OT CiIydaiiHbIX caenok! KojanuecTBo phIHKOB, TPUOBUIBHBIX U B IIpele
JIax, ¥ BHE MpEAeSIOB BRIOOPKM OBUIO TOpa3no OoJbllle, YeM TPy MCIIOJIb30Ba
Huu opuruHaabHoil CCB — BepHBI NpU3HAK TOTO, YTO MOAUGULIMPOBAHHBIMA,
0oJjiee YYBCTBUTEJIBHBIA BBIXOH pabOTaeT JIydlle.

Kaxk o6b14HO, 1 B TIpenesiax, ¥ BHE MPeAeioB BBIOOPKHU JUIMHHBIC TTO3UIIUN
ObLIM OoJsiee TPUOBLUILHBIMU (T.€. MEHEe YOBITOUHBIMM), YeM KopoTkue. Kak Hu
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CTpaHHO, BHE€ IIPECaCIOB BI)IGOpKI/I JJIMHHBIC TTO3NMIUU ITPUHECIIN H€6OJ'II>H_IYIO
l'[pI/I6bUIB Ha l'[OpT(I)CI[G B LICJIOM IIpU MCITIOJIb30BaHUU 3TON CTpaTeTN BbIXO
JOB, BIIPOYEM, HEAOCTATOUYHYIO JJIA ITPAKTUYCCKOTI0 IIPUMEHCHUA JAHHOM TOp
TroBOM CTpaTernun.

SAKJTIOYEHUE

Pe3ynbTaThl OMHO3HAYHO MTOKA3BIBAIOT, YTO MHOTHE M3 CTpaTerrii BXOIa, WC
MTBITAHHBIX B MPEABIIYIINX [JIaBaX, ObUTH HIYEM He JIy4IIe CIyIaifHbIX BXOIOB,
a mopoii 1 xyxke. Kpome Toro, mokasaHo, 4To cTaHZapTHAs CTPATeTHsI BBIXOIA
JAJIEKO He ONTUMabHa. MoanbuLMpoBaHHasl CTpaTeTusl, BCETO-HABCETO 110
3BOJISIONIAs] BEIXOAWTD U3 PHIHKA 10 BHYTPUIHEBHEBIM LIeHaM (a He TOJIBKO IO
IIEHaM 3aKpbITHs), paboTaia ropas3mo Jydiile 1 JaXke cMOorjla 00ecIieunTh He
KOTOPYIO TIPUOBLIL B ITMHHBIX TTo3unusax. Crparterus MCCB ocraetcst Mu
HUMAaJINCTCKOM, HO, TeM He MeHee, ITOKA3bIBaeT, YTO MMEHHO XOpOIIlast CTpaTe
TS BBIXOIOB SIBJISIETCS KITIOYOM K YCITEITHOM ToproBie. Ecy maHHBIE 3TOTO 1
MIPEIBITYITNX UCCIEAOBAHNI BEPHBI, TO MOXHO HAWTH CTPATETUIO BBIXOHOB,
CITOCOOHYIO pealbHO TOJIyJaTh 3HAUYMTEbHYIO TPUOBLTH HA OCHOBE CITyJaid
HBIX BXOZOB, 110 KpaifHell Mepe Ha HEKOTOPBIX phIiHKaX. Takas cTpaTerust o
TBEPIOUT CKa3aHHOE MHOTUMH BEJTMKUMM TpeiaepaMU: ONBITHEIN Tpeiimep, yMe
JTO YITPaBJISIONINIM KaITUTaJIOM, MOXET IOJTy4UTh MTPUOBUTH JaXe C TIIIOXOM CHC
TEMOIi, a HOBHYOK, He MMEIOIINI OIbITa YITpaBJICHUS KAITMTAJIOM, TTOTepseT
IEHBI'W Jaxke TP WCITOJIb30BAHWM BEIMKOJIEITHOU cucTeMbl. [lom cuctemoit
3[IeCh UMeeTCs B BUAY MOJIENb Bxoma. Bo Bcex IMOCITeNyommxX TecTaX B 3TOU
KHHTe OyIeT UCIOJIb30BaThesl MOAM(PUIIMPOBAHHAS CTpATEerusT BEIXOAa BMECTO
opuruHaiabHoiit CCB.

4YTO Mbl Y3HAJIN?

Xopoliasi cTpaTerusi BHIXOAOB Upe3BblUaiiHO BaxkHa. OHa MOXeET
o0ecrneuynTh MPUOBLTb AaXKe MPU UCIIOIb30BAHNUM CIIydaiiHBIX BXO
noB! IIpeacTaBbTe, 4ero MOXHO C Helt TOOUTHCS, IPUMEHSIS TIPO
JIIBUHYTYIO CUCTEMY BXOJOB, OCHOBaHHYIO Ha peabHbIX PhIHOYHBIX
SIBJICHUSIX.

Jaxe HeOoJblIMe U3MEHEHUSI CTPATETMU BBIXOIOB MOTYT MPUBEC
TH K OOJIbIION pasHUIle B pe3yJbTaTaX, Kak U ObUIO MOKa3aHO
BBIILIC.

[Tpu couetanuu ¢ HeonTrManbHo CCB MHOTHE 13 CTpaTeruii BXO
IIa, OTIMCAHHBIX B 3TOM KHHTE, TTPOM3BOMISIT BIieUaT/IeHNe paboTa
JOIIVX He JIy4Ille, YeM CIydaifHbIe BXOOBI, a HEKOTOPhIE ropasio
xyxe! KoHeuyHO, HEeKOTOpbIe MOIETN BCE XXe paboTaiy ropasmno
JIyqilie, YeM MOJE/h Ha OCHOBE CJTyJaifHOTO BXOIA.



NABA 14

YnydyweHus
CTaHOaApTHOM CcucTeMbl BbiXOoaa

ITpomomxkast HAIW MONBITKA YIYYIIUTh CTAHAAPTHYIO CTPATETHIO IO pa3padoT
KU XOpOLLIEro BbIXOAA, UccieayeM psii Monvdukauuii. B npenpinyiueii riase
OBLIO MOKA3aHO, YTO CTPATErwsl BBIXOJA MOXET OKa3aTh 3HAYUTEIBHOE BIUS
HUE Ha o01iee PyHKIMOHUPOBAHNE TOPTOBOM CUCTEMBI. [{J11 TOrO 4TOOBI TTpU
OJIM3UTBCS K YPOBHIO CTPATETUA BBIXOAA, PACCMATPUBAEMBIX B 3TOM U TOCTE
TyIONIMX [JlaBax, UCXOAHAas craHaapTHas ctparerus Beixoga (CCB) Oblia Monu
¢urmpoBaHa 1o cocrossHust MCCB: 6bI10 OTMEHEHO OrpaHUYEHME Ha BBIXOJ
TOJIBKO T10 TIeHe 3aKPpbITHS. [10CKOJIBKY BXOIBI CMCTEMBI OTpaHUYECHBI BXOIAMU
10 1I€HE OTKPBITHS, OTPaHUYMBATh BHIXOIBI CTAHOBUTCS HEOOs3aTeIbHBIM. B
MPEIbUIYIIMX TJIaBaX BXOIBI MPOM3BOIMIMCH C TIOMOIILIO Pa3IMIHBIX MPUKa
30B, M OIpaHUYECHUE BBIXOIOB OBIJIO HEOOXOIMMO BO M30eXXaHNe HEOMHO3HAY
HbIX pesyiabTatoB. Crpaternss MCCB mpencrapisieT MUHUMAJIBHYIO 0a30BYIO
KOHUTYpaluio, 001a1a01IyI0 HEKOTOPO YCTOMYMBOCTbIO M CPABHUMYIO C UC
XOJHOM. B aToi1 r1aBe OymyT paccMaTrpuBaThesl pa3iMyHble MOAUMUKALIUNA
MCCB, npeanprHUMaeMble B TOMCKAX JIyUIIIeid TOPTOBOI CTpaTeTUM.

HA3HAYEHUE TECTOB

IIpn cozmanum ncxomaoit CCB (a Takke TIpH TTOCIIEAYIONIECH MOINMPUKAIINN C
MCMOJIb30BAaHUEM JIMMUTHBIX ITPUKA30B 1I€JIeBOM MPUOBLIN U 3allIATHBIX OCTa
HOBOK BHYTPH JHSI) PACITOJIOXEHME 3aIIUTHO OCTAHOBKY U 1I€JIEBOM ITPUOBLIN
OBbLIO MPOU3BOJBHO U XKECTKO YCTAHOBJIEHO. 119 AIMHHBIX BXOAOB 3alllMTHAs
YCTaHOBKA YIPaBJIEHUS KalTMTAJIOM pacliojlarajach Ha YypOBHE OTHOTO CpeIHE
o MICTUHHOTO IMana3oHa HUXe LIEHbI BX0oAa, a lieJieBas MPUObLIb — Ha yPOBHE
YeThIpeX CPEAHUX MCTUHHBIX IMAMa30HOB BBILIE LIEHBI BXxoaa. sl KOPOTKUX
BXOJIOB pacCMojoXeHue ObUI0O 0OpaTHBIM. MBI MBITAJIMCH Pa3MECTUTh 3alUT
HYIO YCTaHOBKY JOCTATOUYHO OJIM3KO K IIeHEe BX0OIa JIT MAaKCUMAaJTbHO OBICTPOTO
TIpeKpaIieHns] YOBITOUHBIX CICIOK, a IEJIEBYI0 ITPUOBUIL — JOCTATOYHO JIajie
KO, UTOOBI HE TePSTh MPUOBIITH OJIATOTIPUSTHEIX cieloK. [1epBhIit 13 HIKETIpU
BEICHHBIX TECTOB WMCCJIEAYET BIUSTHIC 3alIMTHON OCTAHOBKM W IIEJICBOM IIpH
OBLIH TIPY TTOJCTPOIKE ITUX ITPON3BOJBHO BHIOPAHHBIX 3HAYCHMIA.
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Btopoii Habop TeCTOB M3y4aeT BO3MOXHOCTh 3aMeHbl (PMKCHPOBAHHOM
3amuTHOM yctaHoBKM B MCCB Ha noaBukHyo. MuHuManbHasi KOHpUrypa
uuss MCCB He o06yiagaeT mpuBieKaTeIbHBIMUA Y€pTaMy — B YaCTHOCTHU, JUIST
Tpeliiepa XeJaTeJabHO MOJIYYUTh XOTSI Obl MUHUMAJIbHYIO MPUOBLIb CO CIETKU,
a He XJaTh, MoKa OHa CTaHeT YObITouHOW. Takasi hukcauust mpudbIId MOXKET
OBITH OOecIieueHa CeAsIeit 3allMTHONM OCTAHOBKOM: BMECTO pa3MeIleHUs 3a
IIUTHOW OCTAHOBKU Ha HEKOTOPOM PACCTOSTHUM OT LIEHBI BXOJ]a OCTAaHOBKA 1€
peMellaeTcss BMeCTe C LIeHO! B HaripaBJIeHUUW OTKPHITOM MO3ULINKY, KOTJa CAeKa
CTaHOBUTCS BhIronHOU. Korma 1eHbl ABUXYTCSI B OJIaronpusTHOM Harpasiie
HUU, BMECTE C HUMU JBUXKETCSI U YPOBEHbD 3aIUTHOU OCTAaHOBKM, 3allWIlast
4acTh MOTEHIMANbHON MpuObUTK. Eciu phIHOK pa3BopauyMBaeTCs, TO CIEIKa
OyzmeT 3aKphITa He C YOBITKOM (KakK ObLIO Obl ITpU (PMKCUPOBAHHOM 3allIUTHOM
OCTaHOBKE), a C MPUOBLIBIO, €CITU CIesIIast 3al[MTHAsl OCTAHOBKA BOILLIA B TIPU
OBUIbHYIO LICHOBYIO 00jacTh. CylIlecTBYET psifl CTpaTeruii pa3MeIleHUsl U Ie
peMelIeHUsT YPOBHS 3alIUTHON OCTaHOBKM, TpeJHAa3HAYEHHbBIX IS U30exka
HUSI yOBITOYHOTO 3aKPbITUS MPUOBLIBHBIX CENOK U (DUKCAITMU MAaKCUMATbHOMN
YaCTU HepeaIM30BaHHBIX TPUOBLIEH, KOTOPbIE U OYIYT UCCIENOBATHCSI BO BTO
poM Habope TeCTOB.

B crpaterusx CCB u MCCB ueneBast npruObUlh pean30BbIBajiach B BUIE
JIMMUTHOTO MpPUKa3a Ha BbIXO/, pa3MEIIeHHOTO Ha (DPUKCUPOBAHHOM YPOBHE.
B TpethbemM Habope TeCTOB (PUKCHUPOBAHHBIN YPOBEHb LIEJIEBOU MPUOBLIN, MO
JOOHO 3alllMTHOM OCTAaHOBKE paHee, ObUI 3aMEHEH Ha HeuyTo Oosiee OTMHAMU
yeckoe. bbiio Okl XeslaTeIbHO CleslaTh YPOBEHb LIeJIEBOI MPUObUTU ABVKYILIUM
Csl B CTOPOHY TeKYIIEel 1IeHbl, OCOOEHHO B CIyyae 3aTSHYBIIMXCSI CIEIOK Ha
«JIEeTaprUYEeCKUX» PhIHKAX. DTO TO3BOJIWIO Obl BBIXOJWUTH U3 CACJKHU IO XOPO
1Iel 1IeHe, BO3MOXHO, JaXe ¢ HEKOTOPOid MPUObLIbIO, U MPU OTCYTCTBUU CUJTb
HOTO GJIAarONPUSATHOTO ABMXKEHUSI. BbIX0M 13 pbIHKA Ha CTYYailHBIX «IITYMOBBIX»
MuKax 0oJjiee BBITOACH, YeM TMPOCTOU BBIXOJ MO UCTEYEHUU HEKOTOPOTO Bpe
MEHU WIX OXWIaHWe cpabaThiBaHUS 3alUTHOW OCTaHOBKU. B TO Xe Bpems
JKeJIaTeJIbHO He TOTEPSITh MOTeHLMAIbHBIN 10X0/ 6jJarogapsi HEONTUMAIbHO
MY YPOBHIO LiejieBoi mpuObuin. CIMIIKOM OJIM3KO pacIojioKeHHasl 1ieieBast
MPUOBIITb MOKET 00ECTIEYNTh BBICOKU MTPOLIEHT MPUOBIIbHBIX CAEOK, HO 3Ha
YUTEIbHO CHU3UTD MPUOBLIb KAXIOW U3 HUX, UTO MOXKET CIIe/aTh CTPAaTETUIO B
11eJTOM YOBITOYHOM. bbuTO OBl XXenaTeTbHO MPUMEHSITh «MOOWIBHYIO» 1IEIEBYIO
MpUOBLIb, T.€. B HAYAJIE CACJIOK WY MPU OJIArONPUSITHOM YCTOMUMBOM IBUKE
HUU PBIHKA pa3MelaTh €€ MoJaiblle OT pplHOYHOU 1IEHBI, HE COIJIallasich Ha
MUWHUMAaJIbHYIO MPUOBLIb. ECU e caenka 3aTATuBaeTcsl pu OTCYTCTBUU OOJTb
IIIO¥ TEeKYIlel MPUOBLIN WIX MOBEJEHUE PhIHKA HEOJIaronpusTHO, TO 1IejieBast
MPUOBUTL MOXET CMEIAThCsl K TEKYIEeH 1IeHe, MO3BOJISISI 3aKPhITh CHCNKY C
MaKCHUMaJIbHO BO3MOXHOU MPUOBLIBIO 10 pa3BopoTa peiHKa. Huxe OyayT uc
CIIeIOBAThCS pa3IudHble MOAUMUKAIIMN Pa3MEIICHUS LIEIeBOU MPUOBIIN.

Kpowme Toro, Oyner ucnblTaH B pa3IUnyHbIX MOAU(UKALMSIX BBIXO 110 OT
PaHUYEHUIO BPEMEHU, UCXOJISI U3 TOTO COOOPaXKEHMUSI, UTO MPU ATMHAMUYECKOMN
3alIMTHOU OCTAaHOBKE U 1IeJIEBOW MPUOBIIU OrpaHUYEHUE BPEMEHU HE CTOJIb
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HEO00X0AUMO. «3aCTOMHBIE» MTO3ULMHY OYIYT 3aKPhIBAThCSI MAKCUMAIbHO OBICT
PO APYTMMU CITOCOOaMu, HO OYIyT AepKaThCs KaK MOXKHO JOJIbIIE TIpU 0JIaro
MPUSITHOM OBUXEHUM pblHKA. CyTh B TOM, YTOOBI HE (PDMKCUPOBATh MPUOBLIL
TOJIbKO U3-3a TOTO, YTO UCTEK Ype3MEPHO KOPOTKHUI TUMUT BPEMEHH.

TECTUPOBAHUE MOJAEJIN C PUKCUPOBAHHON 3ALLUTHOM
OCTAHOBKOW W UEJIEBOMN NMPUBLUILIO

B crpateruu MCCB BealuuMHBI 3alIMTHON OCTAHOBKHU W 1I€JIEBON MPUObUIN
ObLIM (PUKCHUPOBAHBI HA JOCTATOYHO MPOU3BOJILHOM U, BO3MOXHO, HEONTU
MaJIbHOM YpoBHe. UTO MPOU30MIET, eCIu MPOTECTUPOBATH PsI 3HAUSHU I 3TUX
napaMeTpoB B TTOMCKaX ONTUMAIBLHOTO COYETaHUS?

B maHHOM TecTe MoOJIOKEHME 3aIIMTHOM YCTAHOBKU YIIpaBJICHUs KaluTa
JioMm nporonsiercst ot 0,5 mo 3,5 ¢ marom 0,5. LleneBass npuObLIb IPOTrOHSIETCS
ot 0,5 mo 5 ¢ marom 0,5. ITox 3alIMTHOI OCTAHOBKOW U 1ieJIEBOI MPUOLLILIO
MOHKMMAETCS TTPOU3BEIeHNE YKa3aHHOTO YMC/Ia Ha CPeIHUI MCTUHHBIN TUana
30H OMNpPEeIeHHOTO KOJUYECTBA MOCASIHUX TOPTOBBIX THEH.

float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *egcls) {

// BHIIONHSET Ciy4YalHBEe BXOOE C BapyallVsMu

// MOmMOUIIMPOBAHHOTO CTAHOAPTHOTO BHXOHA. DITa MOIEIb TeCTUpYeT
// MCC, WCHONB3ys Bapualvy B IlapaMeTpax.

// File = x20mod0l.c

// parms — Habop [1..MAXPRM] mapaMeTpoOB

// dt — Habop [l..nb] nmaT B dopmaTe TTMMIL

// opn - Habop [l..nb] 11eH OTKPHTUS

// hi - Habop [l..nb] MakCUMaIBHHX L€H

// lo — Habop [ 1..nb] MMHUMANBHEX I€H

// cls Habop [l..nb] 1eH B3akpPHTUS

// vol — Habop [1..nb] 3Havenuin obbeMa

// oi — Habop [1l..nb] 3HaYeHUII OTKPHITOTO MHTEpeca

// dlrv — Habop [1..nb] cpemHMX OOJIAPOBOM BOJIATUIBHOCTU
// nb — KOJMYEeCTBO OHEN B Habope IaHHHX

// ts — CCHUIKA Ha KJIACC TOPTOBOTO CHMYJISTTOPA

// eqcls - Habop [l..nb] ypoBHENX KammTana IO LleHaM 3aKpPHTUS

// OOBSABISIEM JIOKAJIbHEE IIepEeMeHHHEe

static int rc, cb, neontracts, maxhold, signal, ranseed;
static float mmstp, ptlim, lirnprice, stpprice;

static int entryposted, entrybar;

static float exitatr [MAXBAR+1] , rnum, entryprice;
static long iseed;

// KommpyeM IapaMeTps B JIOKaJIbHEE IIepEeMeHHHBE [ YIOOHOTO obpameHus

ptlim = parms[1]; // 1ueneBasi NPuUOHIL B eOMHMIIAX CPemHero MUCTYHHOTO
// mwamnasoHa

mmstp = parms[2]; // BamuTHass OCTAHOBKA B EeIVHMIIAX CPEemHEerO MCTUHHOTO
// mmamnasoHa

maxhold = parms(3]; // TIepron MakKCUMAaJIBHOTO YIOEPXaHMS II03ULIK

ranseed = parms([8]; // WUCHONB3YETCS [OJIs MHULMAIU3ALUM CIIyYaiHOM

// TIOCIIemoBaTEeIBEHOCTI
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// BHIIOJHSIEM BHYMUCIIEHNWS 10 BCEMY OOBEMY HaHHBIX

AvgTrueRangeS (exitatr,hi,lo,cls,50,nb) ; // cCpemHwii WMCTUHHHY OMAra30H IS
// BBHIXOIA

// ouymaeM TeHepaTop CIIyYalHBX dYycen

// ... WCHOJNBb3yeM paz3fMyHy0 CIyYaiHyo IIOCIeIOBaTeIEHOCTE IS KakmoTro
/ /VHCTpyMeHTa

// ... ts.model() BoO3BpamaeT MHIOEKC pPHHKa (SP=1, YX-2, ...)

iseed = -(ranseed + 10 * ts.model());

rnum = ran2 (&iseed) ;

// TpoxomyM dYepes IHM, YTOOH CMOLEIMPOBATE PEAaJBHY TOPTOBIIO
for(cb = 1; cb <= nb; cb++) (
// He OTKpHBaeM IIO3MILMM OO Hadalja Iepuoia BEHOOPKM
// ... TO Ke caMoe, dYTO yCTaHOBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) { eqgcls[cb] = 0.0; continue; }

// BHIIONHSEM OXMLAOIME IIPUKa3E M CUMTaeM KyMyJISTUBHBI KaruTasl
rc = ts.update(opn[cb], hilcb], lolcbl, cls[cb], cb) ;

if(rc != 0) nrerror ("Trade buffer overflow");

eqgcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// cuMTaeM KOIMYeCTBO KOHTPAKTOB IS IIO3VLINA

// ... M XOTMM TOPTOBATH DKBMBAJIEHTOM IOJUISPOBOM BOJIATWILHOCTY
// ... 2 HOBBX KOHTPakTOB Ha S&P-500 or 12/31/98

ncontracts = RoundTolInteger (5673.0 / dlrv(cb]);

if (ncontracts < 1) ncontracts - 1;

// wu3beraeM yCTaHaBIMBATBL IIPMKAa3bE Ha [OHM C OIPaHMYEHHOM TOPTOBIENR
if(hi[cb+1l] == lo[cb+1l]) continue;

// TeHeprpoBaThb "CTaHIapTHEE" CJIy4YalHHE CUTHAJE BXOIa

signal = 0;

rnurn = ran2 (&iseed) ;

if (rnum < 0.025) signal = -1; // CIyYalHBEI KOPOTKWMI BXOL
else if (rnum > 0.975) signal = 1; // CIyYamHBI IJIMHHB BXOL,

// BXOOVM B CHEJKM IO LIeHEe OTKPHTUS
entryposted = 0;

if (ts.position!) <= 0 && signal == 1) (
ts.buyopen('l' , ncontracts};
entryposted = 1;
entryprice = opn[cb+l];

entrybar = cb + 1;

else if(ts.position)) >= 0 && signal == -1) {
ts.sellopen('2', ncontracts) ;
entryposted = -1;
entryprice = opn[cb+1l];

entrybar = cb + 1

// BBIXOOVM W3 CHEJIOK, WCIONb3YsS MOIUOUMIIMPOBAHHEI CTaHOAPTHEM BEXOI
if (entryposted > 0) {
// VHUIManM3auMsi M BHXONH [JIS IJIMHHBX IIO3UIMI B [OEHB BXOM&
limprice = entryprice + ptlim * exitatr[cb];
stpprice = entryprice - mmstp * exitatr[cb];
ts.exitlonglimit{'A', limprice);
ts.exitlongstop('B', stpprice);
}
else if (entryposted < 0) {
// VHMLMAIM3aLysi M BHIXONH IUIS KOPOTKMUX I[IO3MLINMA B [OEHB BXOAa
limprice = entryprice - ptlim * exitatr[cb];
stpprice = entryprice + mmstp * exitatr([cb];
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ts.exitshortlimit ('C' , limprice);
ts.exitshortstop('D' , stpprice);
}
else {
// BBIXOHBEl TIOCJIE MHS BXOIa

if (ts-position{) > 0) { // DOJVHHBEE IIO3ULIAN
ts.exitlonglimit ('F' , limprice);
ts.exitlongstop('G', stpprice);

if (cb-entrybar >= maxhold) ts.exitlongclose('E");
}

else if (ts.position() < 0) ( // KOpPOTKME MO3ULIAN
ts.exitshortlimit ('I' , limprice);
ts.exitshortstop('J' , stpprice);

if (cb-entrybar >= maxhold) ts.exitshortclose('H') ;
}

}
} // ofbpabaTeBaeM cCremyomi IeHb

B xoze ncnosib30BaH CTaHAAPTHBINM CIIy4ailHbIM BXO[ IO 1I€HE OTKPBITUS U
MOIM(PUIMPOBAHHBIN CTaHAAPTHBINM Bbixod. IlpaBuiia BbIXoda ClEAyIOLINE:
JIMMUTHBIA TIPMKa3 Ha BBIXOJ pa3MellaeTcs] Ha YpOBHE HEKOTOPOTo KOJIMYe
CTBa CpPeIHUX MCTUHHBIX IMAIa30HOB BbIllle (I JIMHHBIX) WX HYXE (IS
KOPOTKUX IMO3UIIMIT) IIeHbl BXoaa. [JaHHOe KOJIMYeCTBO TOBEPUTEIbHBIX MHTEP
BaJIOB ompenessieTcs mapamerpoM ptlim. KpoMe TMMUTHOTO MpuKasa 1eJIeBoi
MpUOBLIM, pa3MelllaeTcs 3allMTHAsl OCTAaHOBKA Ha YPOBHE HEKOTOPOIO KOJIMU
YeCcTBa CPEIHMX JOBEPUTEIbHBIX MHTEPBAIOB HUXKE (IUI AJTMHHBIX) WIM BbIIIE
(I KOpOTKMX TMO3UINI) LIeHBI BXoJa. /JJaHHOe KOJIMYECTBO JOBEPUTEIBHBIX
WHTEPBAJIOB OIpeaesieTcsl TapaMeTpoM mmstp. MakcuMaibHOEe BpeMs yaep
JKaHUS MMO3ULMU OTpeAesieTcs mapaMeTpoM maxhold. Ecimn coenku He ObLIM
3aKpBITHI paHee MO NOCTMKEHUU 1ieJIeBOM MPUObUTM WIN 3alIUTHONH OCTaHOB
KW, TO OHM 3aKPOIOTCSI IO UCTedeHUU maxhold nHel (B 3TOM TecTe, KaK U BO
BCEX IMpEeIIeCTBOBABIINX, (DUKCUPOBaHHOe 3HaYeHue maxhold pasHo 10).

B 1a6bn. 14-1 mpuBeneHbl TOAOBbIE COOTHOIIEHUS pUCKa/MPUOBLIH
(P/TTPUB), npoueHT npubbUIbHBIX caesiok (ITPUB%) u cpenHsst mpuGbUIb UK
yobITOK co caenku ($CIEJ) mia Kaxnoi n3 KoMOMHALIMIA 3HaYEHU I TMMUTA 1
3allUTHOM OCTaHOBKU. B cTOs1011e cripaBa npuBeaeHbl cpeanue 3HaueHust CPE]]
IJI KaxKIO0ro M3 3HAYeHUM JTMMUTA 1IeJeBOM NPUOBUIM, B HUKHEH CTpOKE —
cpennue 3HaueHuss CPEJI mist KaXXmoro u3 3HaUeHUN 3alllUTHON OCTaHOBKHU.

M3 moyiydeHHBIX Pe3yJIbTaTOB MOXHO CHeNaTh LIeJbIi psii BHIBOJOB. Yem
OsivKe 11es1eBas MPUOBLIb K 1IEHE BXOAA, TEM BBIIIE MPOLIEHT MPUOBIILHBIX CIE
JoK. biusko pacnonoxeHHas 1ieeBasi MPUObLIL C OOJIbIIEH BEPOSITHOCTHIO
JIOCTUTAETCS M 3aKPbIBACT MO3UIIMIO C HEKOTOpO NMpuObLIbio. Ilpu aToM 1o
BBIIIIEHHBIA TPOLIEHT MPUOBUTBHBIX CIEI0K HEAOCTATOYEH IS MPEOJOJICHUS
oTpulaTebHOro 3(dexra morepu NoTeHIMaaIbHON puObLUTU. bosee ynaneH
HbIE 1IeJIeBbIe MPUObUTM pabOoTaIM JIyUllie, M B OOJBIIMHCTBE CTyYaeB ONTUMAIb
HOE pacriojioXKeHUe 11eJeBO MPUObUIM COCTaBUIO OT 1 10 2 cpemHUX UCTUH
HBIX IMAMa30HOB OT LIeHbI BXxona. [1pu ynajieHuu 3aiuTHBIX OCTAHOBOK OT LIEHBI
BXOJa MPOLIEHT MPUOBLIBLHBIX CIAEIOK BO3pacTaj, HO JAPYrue IrokaszaTesin yXy.
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IIAJTACh, TIPU TPUOIVKEHUN — TIPOLIEHT MPUOBLTBHBIX CIEIOK Tafaal BMECTE C
NPYTUMU TIOKa3aTeIsIMU.

Hawunyuinas obmas 3¢pdeKTMBHOCTh MO MoKa3aTeasM TOJ0BOTO COOTHO
IIeHUs] pUCKa/TIPUOBLIA U CpelHel MPUObLIN CHENKU ObLIa TOCTUTHYTA TIPU
LejaeBoit mpudbun 4,5 U 3aUTHON ocTaHoBKe 1,5. Ilpu ynajeHuu ot onrtu
MaJIbHBIX 3HaU€HU i BO3pacTajio OTHOIIIEHUE PUCK,/TIPUOBLIb, PAaBHO KaK U Cpejl
HU yOBITOK B cienke. Mexay pa3MelleHUeM 1eJIEBOM MPUObUTN U 3alIUTHOM
YCTaHOBKU He OBbLIO 0CO00 BBIPAXKEHHOM CBSI3U. 3HAYEHUSI, ONTUMAJIbHbIC TSI
OIHOTO MapameTpa, MpU U3MEHEHUU IPYTrOoro MEHSIUCh He3HaunuTenbHO. [1o
YTH TaK XK€ XOpOIIo paboTanio coyeTaHWe LeJIeBOM MpUObLIA 1,5 U 3aIIUTHOMU
OCTaHOBKU 4 — ObL1a MoJlydeHa HECKOJIBKO OOJIbIIAs CpeAHsIsl TPUOBLIb B CIET
K€ U HECKOJIBKO Xy/I1lIee COOTHOIIIeHEe pUcKa,/puobLIU. MHTEpecHOo, 4To Mpo
W3BOJIBHO 3a/JJaHHbIC 3HAYEHUST OKa3aJIUCh BeCbMa OJIM3KMMHU K ONTUMAJTbHBIM
(3aHuMas cocenHue stueiiku B Ta0. 14-1). Bipoyem, onTuMasabHbIe 3HAYSHUST
obecrreuri Ha 6% GoJbllle MPUOBIIBHBIX CACJIOK, YeM MPOM3BOJIBHO 3adaH
HbIe 1ieJieBasi MpUObLTb 4 1 3alllMUTHAs] OCTaHOBKA 1.

J71s1 oNTUMaTbHBIX TTAapaMEeTPOB MPOIEHT MPUOBIITBHBIX CACTOK COCTaBWII
39%. Tlpu moricKe MaKCUMAaJIbHOTO 3HaYEeHUST OOHAPYXWIIOCh, YTO IMapaMeTp
uesesoi mpuosun 0,5 obecrneunBaeT 69% MPUOBUTBHBIX CAEIOK, HO CO 3HAYU
TEJIbHO XyIIITMMU TTOKa3aTeJIMU pUcKa/TTpUObLIN U CpeHel MPUObLIN CO Cae
KU. DTO OJHO3HAYHO IMOKAa3bIBAET BaXKHOCTh yAEpKaHUS MOTEeHUUATbHO MPU
OBLIBbHBIX TTO3UIINM.

Hwu onHa 13 koMOWHaIMii He TIpUHECa TPUOBUT — YETro U CJIEA0BAIO OXKU
JIaTh OT MUHUMAJIMCTCKOW CTPaTeTUU BBIXOMIOB CO CIy4yalfHBIMK BXogamu. Bripo
YeM, MOJIyYeHHbBIC PE3YJIBTAThl TPU PA3IMYHBIX COYETAHUSIX TapaMETPOB BIOJT
He TIPUTOMHBI 711 CPAaBHEHUSI.

3aksoyeHue

[MoTeHIIMATBHOIT TTPUOBLILIO HENIB3s KEPTBOBATH Jaxke BO MMsI JOCTVKCHUS
OOJIBIIIOTO MPOILIEHTA BHITOMHEIX CIEJIOK, ITOCKOJBbKY B KOHEYHOM CUYETE 3TO
MpUBEAET K XyAIIel pe3yIbTaTUBHOCTU TOProBoii cucTeMbl. KpoMe Toro, Bu

MO, CYILECTBYET ONTUMAaIbHBIN YPOBEHb PACITOJIOXEHHUS 3allIMTHOI OCTAaHOB

K — CJIMIIKOM yAaJieHHasI OCTaHOBKA ITOBBIIIACT IIPOLIEHT IPUOLUILHEIX CAE

JIOK, HO OJHOBPEMEHHO ITOBHIIIAET 001Me YObITKY. CIMIIKOM OJIM3Kasl ocTa

HOBKA YMEHBIIAET YOBITKY C KaXXI0M CAEJKM, HO CUJIBHO CHMXKAET KOJIMYECTBO
MPUOBIILHBIX CACIOK B 1IEJIOM, ONSIThb-TaKU YXy/IIIash oOImuii pe3ynbrar. Onru

MaJIbHbIE 3HAaYeHUs 00eCIIeUYMBAIOT YMEPEHHBII IPOLEHT MPUOBLIIBHBIX CE

JIOK U BBICOKYIO 3(p(PeKTUBHOCTb. B JaHHOM cilyyae ONTUMAaJIbHOE PacIioyo

JKeHME 3alllUTHOM OCTAHOBKM ObIJIO HA YPOBHE IOJYTOPAa CPEIHUX MCTUHHBIX
Jarna3oHoB OT LieHbI Bxoaa. C IpyruMu cucTeMaMi BXoJa ONTUMAJIbHOE pac

MOJIOXKEHNUE MOXET OBITh Topa3ao 0osiee OJU3KUM.
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Tabauua 14—1. Dgpexmusnocmv nopmabens 6 npedesax 6bl60pKU NPU UCNOAB30
B8AHUU CAYHALIHO20 6X00a ¢ MOOUPUUUPOBAHHLIMU CIMAHOADMHDbL
MU 8bIX00aMU 6 3A8UCUMOCINU OM NAPAMEMPO8 UeAe80il NPUbbLAU
(no eopuzonmanu) u 3auiUMHOU OCMAHOBKU (N0 GepMUKANL)

[FTLIM [\ MMSTP 0.5 10 15 2.0 25 30 3.5] cPel
0.5 B/NPHE -1.37 =525 -4.32 -3.85 =347 =3.45 -3.54 =4 44
nPHE% 48 82 68 73 75 75 78 88
$CAEN -2232] 2131 -2004| -2022] -2085| -2210] -2384 -2183
1.0 B/TIPHE -4.70 -3.15 -2.62 -2.35 -2.43 -2.53 -2.55 -2.80
NPUBE% M4 49 57 80 62 82 83 55
$CAEN -1922| 1771 -1749] -1778] -1974] -2159] -2278 1947
1.5 P/NPHE -3.75 -2.49 -2.18 -2.02 -2.08 -2.17 -2.18 -2.41
NPUE% 27 41 48 52 53 54 54 47
$CAEN -18681 -1708| -1738] -1812| -1883] -2147 2221 -1924
2.0 P/NPHE -3.58 -2.38 -2.07 -1.99 -2.05 -2.11 -2.07 -2.32
NPHE% 22 38 43 48 43 49 49 42
$CAEN -2011 -1818| -1844 -1851 2117 -2281 -2288 -2041
2.5 P/NPHB -3.22 -2.17 -1.88 -1.80 -1.91 -1.88 -1.83 =212
NPUE% Fil M4 [T] 44 48 48 47 40
SCAEN -1980| -18090] -1786| -1882] -2083] -2238| -2248 -2003
3.0 E/OPME -2.99 -2.02 =-1.70 -1.89 -1.81 -1.88 -1.87 -2.00]
NPHE% 20 33 40 43 45 48 48 38
SCOEN -19680| -1778| -1722] -1844) -2057| -2228; -2258 -1978
3.5 P/NPHE -2.88 -1.82 -1.82 182 -1.75 -1.83 -1.81 -1.92
NPHE%: 19 33 40 43 45 435 45 38
$CAEN -1948| -1757 -1689] -1808| -2030| -2180| -2226 -1850
4.0 P/NPHE -2.81 -1.68 -1.47 -1.50 -1.82 -1.88 -1.88 -1.75
NPHE% 19 a3 39 43 44 45 48 38
$COEN -1848| -1500 -1%88 -1712| -1922] -2088| -2108 -1831
4.5 F -2.54 -1.68 1.48 -1.48 -1.80 -1.88 -1.87 -1.73
NPHBE% 19 32 39 43 [T 45 45 38
$COEN -1824 -1500| -1581 1714 -1833] -2077] -2100 -1833
5.0 p/MPME -2.53| -1.88] -148] -1.48| -1.57] -1.64] -1.82 -1,11
NPHE% 18 2 k] 42 44 45 45 38
EN -1847| -1813] -1604| -1704| -1917| -2058| -2082 -1832
CPELl | p/TIPME -3.81 -2.44 -2.08 -1.88 -2.03 -2.10 -2.09 -2.33
NPHE% 25 39 48 49 51 51 52 [r]
$COEN -1843] 1757 1737 -1823| -2010] -21683] -2218 -1850
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TECTUPOBAHUE AOUHAMMWYECKUX 3ALLUUTHBIX OCTAHOBOK

B 3T0i1 rpynme TecToB MbI 3aMeHUM (DMKCUPOBAHHYIO 3allIUTHYIO OCTAHOBKY
MCCB Ha nuHaMHM4YecKyIo, MpearnonaoXuTeabHo oosee adpdekTuBHyIo0. Llenbio
SIBIIIETCST (PMKCAIMsI OCHOBHOWM YaCTH MTOTEHIIMAIBHON TTPUOBLTN, U30erast Ipu
3TOM TIPEBPAICHUST IOTEHIIUAIBHO BBITOAHBIX CAEIOK B YOBITOUHBIE, KaK 3TO
MOXET UMETh MECTO B CJIydae CIWINKOM OJIM3KO PaCIOJIOXEHHOU (hUKCUPO
BaHHOI OCTaHOBKHM.

Cyl1iecTByeT MHOTO Croco0OB TepeMellaTh 3alllUTHYI0 OCTAaHOBKY Tak,
YTOOBI €€ YPOBEHb CJieNoBall 32 PHIHKOM, (DUKCHPYs 4acTh BO3HUKAWOUIEH B
TeUeHUe CIeNKU MpUObLTA. OIWH U3 TOIMYJSPHBIX METOAOB COCTOUT B pa3Mme
IIIEHUW OCTAHOBKW HAa YPOBHE MUHWMAaJIbHOTO MUHUMYyMa 32 HECKOJIbKO TIpe
JObIAYIIMX AHEN (151 JVIMHHBIX TO3ULIMI). 3aTeM OCTaHOBKa MOXET repemMe
aTbesl BBepX (HO He BHU3). sl KOPOTKUX MO3UIIMI 3alllMTHAsi OCTaHOBKA
pa3MeniaeTcsi Ha YpoBHE MaKCMMaJIbHOTO MaKCHMMyMa 3a HECKOJIBKO TIpeIbl
JOYLIMX AHEW U MOXET JABUTAThCSl TOJBKO BHU3, HO HE BBEpPX. DTOT MPOCTOM
METOJ UCITBITHIBAETCSI B TIEPBOM TECTE.

BTopoil TecT nMHAMWYECKOW 3alIUTHOW OCTAaHOBKHU TTOXOX Ha METOAUKY
MOATOHKHM (PpMKCUPOBaHHOM 3aIMTHOM octaHOBKM B MCCB. YpoBeHb cMmelna
eTcsl BBepX (WISl JJTMHHBIX TTO3ULIMI) WIK BHU3 (M1 KOPOTKUX MO3ULIMIA) OT
TEKYIIel [IeHbl Ha HEKOTOPOE KOJMYECTBO CPeTHUX UCTUHHBIX IUAMa30HOB. B
OoTJMYMe OT GPUKCUPOBAHHOM 3aIIMTHON OCTAHOBKM, UCTOIb30BaHHOM B MCCB,
B JAHHOM CJTy4yae 3alllUTHas OCTaHOBKA MEePEeMENIAeTCsI B 3aBUCUMOCTU OT Te
KylIel pbIHOYHOM LigHbl. CMelIeHre MOXEeT IMTPOUCXOAUTh TOJBKO B ONHY CTO
POHY — BBEPX JUISl JUIMHHBIX MO3UIIMI, BHU3 sl KOPOTKUX. Llenblo siBasieTcst
MoJiep>KaHe OMUHAKOBOIO CTATUCTUYECKOTO PACCTOSIHUS MEXTYy HaWTydllei
LICHOW, JOCTUTHYTOM BO BpeMsl yAepXKaHWsI MO3ULIMU, W 3alMTHOU OCTaHOB
KOH. 3alllMTHas OCTAaHOBKA IJIS1 JUIMHHBIX MTO3ULIMI PACCUMTHIBACTCS CIIEIYIO
muM obpaszom: (1) M3 1ieHBl BXoJa BBIYMTAETCSI TTapaMeTp mmstp, YMHOXEH
HBII Ha CpeIHUUN UCTUHHBIN nuamna3oH. Pe3ynabTar OyaeT ypoBHEM 3allIMTHON
OCTaHOBKH 1JIsl cienyouero aHs. (2) Ha cienyromieii 1eHb U3 TeKyLIE LIEHbI
BBIYMTAETCS APYTOi mapameTp stpa, YMHOXEHHBIN Ha CpeIHUN UCTUHHBIN 11
ana3oH. (3) Eciu neHa 3alllMTHOI OCTaHOBKM, ITOJy4YeHHAas Ha 1are 2, BbIIIE
LIEHOBOTO YPOBHS TEKYIIEH 3allUTHON OCTAaHOBKM, TO TEKYIllee 3HAYEHUE 3a
IIMTHOW OCTAaHOBKM 3aMeHSIETCS BIYUCIeHHBIM. (4) Craguu 2 1 3 TOBTOPSIIOT
¢Sl TS KaxXaoro nocieaytomero aHs. [Ipy pacdere 3alllUTHON OCTAaHOBKM ISt
KOPOTKOI MO3ULIMU TTPOM3BENCHNE CPeIHEr0 UICTUHHOTO qUara3oHa Ha mapa
METp (mmstp WIA stpa.} IpUOaBIsIeTCs K PHIHOYHON 1IeHe, M YPOBEHb 3alllUT
HOI OCTaHOBKM OITyCKaeTCsI BHU3.

B TpeTheM TecTe Mcnosib30BaH 0ojiee CIOXKHBIN moaxo. JUTst ITUHHBIX TTO
3UIMI, KaK 0OBIYHO, 3allIUTHAsI OCTAHOBKA 3aaeTCsI Ha YPOBHE HEKOTOPOTO
KOJIMYECTBA CPENHUX UCTUHHBIX IMana30HOB HUXe 1IeHbl BX0Ja B PhIHOK. 3a
T€M OCTaHOBKA CMEIIAETCsI BBEPX Ha BEIMUMHY, 3aBUCSIIYIO OT TOTO, HACKOJIb
KO TeKyIllasl LIeHa BbIIE TEKYIIEro YPOBHS 3alIUTHON OCTaHOBKM. 11 KOpOT
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KUX TTO3UIIMI YPOBEHb OCTAHOBKHU 3a/1a€TCSl BhIIIE LIEHBI BXOIA 1 OITyCKAeTCsI B
3aBUCHMOCTH OT TOTO, HACKOJIBKO TeKyIlas IIeHa HUXe ero. B mpuHIuIe 3ToT
METON OCHOBBIBAeTCSl Ha BapyUaHTE CMEIICHHOIO 3KCITOHEHIIMAIBHOTO CKOJIb
3siero cpeaHero (BCC), 3a TeM MCKIIOYEHUEM, YTO BEJMYMHA CKOJb3SIIETO
CpemHeTr0 WHULMAIU3UPYETCSI OTACIbHBIM YCJIOBUEM IPU BXOAE B CHCIKY M
MOXET U3MEHATHCS TOJIBKO B OJHOM HampaBjieHUM (TaK KakK 3alllMTHasl OCTa
HOBKa MOXET JBUTAThCSl TOJIbKO B HAMpPaBJICHUU PHIHOYHON LIeHbI). 3allUTHAs
OCTaHOBKA JUISl JUIMHHBIX MO3ULWIN pacCUMTHIBACTCS HUXKECTSIYIOIUM 00pa
3oM: (I) HavanbpHOoe 3HaYeHME B IeHBb BXOMA B PBIHOK 3a[aeTCsI BEIYMTAHUEM 13
LIEHBI BXOJa MIPOU3BEICHUS TTapaMeTpa mmsip U CPeaHEr0o UCTUHHOTO Iuara
30Ha. (2) Ha caenmyrommii JeHb OT MAKCMMAaJIbHOM 1IEHBI OTHUMAETCSI TIPOU3BE
JIeHWe TapaMeTpa Sfpa W CPeAHEr0 MCTUHHOTO AMAla3oHa; 3aTeM BhIYMTAETCS
TeKylllee 3HauCHME 3alIUTHON OCTAaHOBKU M PE3yJIbTaT YMHOXAeTCs Ha Tapa
MeTp sipb. (3) Ecnu pe3ynbrar 1iara 2 60bliiie HyJIsI, J00aBIsIeM €ro K TeKyIle
MY 3HAYeHWIO 3alIUTHOM OCTAHOBKM, €CJIM HET, TO YPOBEHb He M3MEHSIETCS.
(4) TloBTopsieM 11aru 2 1 3 WISt Kaxka0ro nocieayoniero aHs. I[1py BeraucieHun
3alIUTHON OCTAHOBKM JIJIs KOPOTKUX IMO3ULIMI POU3BEICHNS CPEIHET0 NCTUH
HOTO JMara3oHa Ha apaMeTphl prUOaBIsTIOTCS K phIHOYHOM 1ieHe. K ypoBHIO
3aIIMTHONM OCTAHOBKU TMPUOABISIIOTCSI TOJBKO OTPULIATEIIBHBIE MTOMPaBKU.

static void Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *eqgcls) {

// BHIIONHSIET TECTH CJIyYalHBX BXOINOB [MJIsI CTPATEeIMM BBEXOIA
// ¢ "oyHaMMYecKyMu"  3alTHRIMM  OCTaHOBKAMM .
// File = x20mod02.c

// parms — Habop [1..MAXPRM] mnapaMeTpoOB

// dt - Habop [l..nb] mar B dopmaTe T'TMMIL

// opn — Habop [1..nb] IIeH OTKPHTMUS

// hi — Habop [1..nb] MakCUMaIbHBIX II€H

// lo — Habop [1..nb] MMHMMANBHBEX II€H

// cls — Habop [1..nb] 11eH 3aKpHTUS

// vol — Habop [1..nb] 3Hadenwmiti obbeMa

// oi — Habop [1l..nb] 3HaAYEHUN OTKPHTOIO MHTEpeca

// dlrv — Habop [1..nb] cpemHuMX OOIIAPOBOM BOJIATMIIBEHOCTA
// nb — KOIMYEeCTBO IHEN B HAbOpe MNaHHBX

// ts — CCBUIKA Ha KJIaCC TOPTOBOIO CUMYJISITOPA

// eqcls — Habop [1..nb] ypoBHEN KammTajyla [0 I[[eHaM 3aKpPBTUS

// OOBSBISIEM JIOKaJIbHEE IIepeMeHHHEe

static int rc, cb, ncontracts, maxhold, signal, ranseed;
static float stpa, stpb, mmstp, ptlim, limprice, stpprice;
static int entryposted, entrybar, model type;

static float exitatr[MAXBAR+1l] , rnum, entryprice, tmp, atr;
static long iseed;

// KOnMpyeM IapaMeTph B JIOKAJbHHE IIepeMeHHBe OJisl yOOOHOTO obpaleHns

mmstp = parms([1]; // WCHONB3YETCs IJid HadalbHB 3alMTHOM OCTaHOBKU
stpa - parms([2]; // [DOOIONHWTENLHH [IapaMeTp 3alliTHOM OCTAaHOBKM
stpb = parms[3]; // IOTIONMHWUTEINBHL [IapaMeTp 3alATHOW OCTAaHOBKU
ptlim = parms[6]; // ueneBasi HNpubHIIL B eOMHMIIAX CPenHero MWCTUHHOIO

// nnanazoHa
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modeltype = parms[7]; // TUII WCHONIBL3YEMOM MOVHAMMYECKOW 3alMTHON
// OCTaHOBKM

maxhold = parms[8]; // TIepuon MaKCVMAaJIbHOTO YIOEPXaHWUsS ITO3WIAN

ranseed = parms[9]; // WCHONBL3YeTCs Ok VHULIMAIM3aLMY  CITyYafHO’

// TOCTIenoBaTeNBHOCTM
// BBIIOJIHSIEM BHYMCIIEHMUS IO BCEMy OOBEMy OaHHBIX
AvgTrueRangeS{exitatr,hi,lo,cls,50,nb); // CpenHwii MCTUHHEM OUalla30H

// OJsi BBEIXOOA

// ouMmaeM TEeHEepaTop CIyYalHBX YUCesl

// ... WCIONb3yeM pa3jIMdHBe CJydayHele II0CJIeOOBATENIBEHOCTU [JIS KaxXIOoTO PpHHKA
// ... ts.model() BO3BpamaeT MHIEKC pHHKA (SP=1, YX-2, ...)

iseed = -{ranseed + 10 * ts.model());

rnum = ran2 (&iseed);

// TpoxomyM dYepes OHM, [YTOOH CMOINEIMPOBATE pPeaslbHyld TOPTOBIIO
for(cb = 1; cb <= nb; cb++) {

// He OTKpHBaeM IO3MIMI OO Hadajyla I[Ieprona BHOOPKM
// ... TO ®e caMoe, dYTO yCTaHOBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) { eqgclslcb] = 0.0; continue; }

// BBIIOJIHSEM OXM/OALI}e IIPMKa3B M CYUTAeM KyMyJISTMBHBI KalTall
rc = ts .update (opn [cb] , hi [cb] , lo [cb] , cls [cb] , cb) ;

if(rc !- 0) nrerror{"Trade buffer overflow");

egcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// CcYuTaeM KOIMYEeCTBO KOHTPAKTOB [JIS IIO3ULIM

// cee MBI XOTVM TOPTOBaATh DSKBMBAJIEHTOM HOHHapOEOﬁ BOJIATUIIBHOCTU
// ... 2 HOBHX KOHTPakTOB Ha S&P-500 or 12/31/98

ncontracts = RoundTolInteger (5673.0 / dlrv([cb]);

if (ncontracts < 1) ncontracts = 1;

// wm3beraeM yCTaHaBIMBATHL IIPMKA3H Ha IOHU C OTPAHMYEHHONW TOPTOBIIEN
if (hi[cb+1l] == lolcb+1l]} continue;

// TeHepupoBaTh "CTaHOAPTHEE" CIiydalHele CUTHAaJs BXOIa
signal = 0;

rnum = ran2 (&iseed);
if (rnum < 0,025) signal = -1 // CiyYaVHell KOPOTKMII BXOT
else if(rnum > 0.975) signal = 1 // CiydYayHbl JIMHHEIL BXOZ

// BXOOMM B CHEJNKU IIO IIeHe OTKPHBITUS
entryposted = 0;
if (ts.position() <= 0 && signal == 1) {
ts.buyopen{'l' , ncontracts) ;
entryposted - 1;
entryprice = opn[cb+1];
entrybar = cb + 1;

else if(ts.position{} >= 0 && signal == -1) {
ts.sellopen{'2', ncontracts};
entryposted = -1;

entryprice = opn[cb+1l];
entrybar = cb + 1;
}

// BBIXOOVMM U3 CHEJIOK, MUCIIONB3YSsl CTAaHOAPTHHM BEXOH C YIIydJlI€HHBMI
// BalUTHEMM OCTAHOBKAMMU

atr = exitatr([cb];

if (entryposted > 0) {
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// MHUIMANM3aLMs UM BHXONE MJIST [JIMHHBIX IIO3MIMM B OEHB BXOHa
switch (modeltype) {
case 1:
limprice = entryprice + ptlim * atr;
stpprice = min (Lowest (lo, 2, cb),
entryprice - mmstp * atr);
break;
case 2:
case 3:
limprice = entryprice + ptlim * atr;
stpprice = entryprice - mmstp * atr;
break;
default: nrerror("Invalid modeltype");
}
ts.exitlonglimit ('A', limprice} ;
ts.exitlongstop('B', stpprice) ;
}
else if (entryposted < 0) {
// VHULIMANM3aUMs ¥ BBXOINH IJISI KOPOTKUX IIO3MLIMY B OEeHb BXOHa
switch (model type) {
case 1:
limprice = entryprice - ptlim * atr;
stpprice = max (Highest(hi, 2, cb),
entryprice + mmstp * atr);
break;
case 2:
case 3:
limprice = entryprice - ptlim * atr;
stpprice - entryprice + mmstp * atr;
break;
default: nrerror{"Invalid modeltype" )

}

ts.exitshortlimit ('C', limprice) ;
ts.exitshortstop('D', stpprice);
}
else {
// BBIXOHOE TIOCJIE MOHSI BXOHa
if(ts.position() > 0) { // #onumHBE TO3ULIUKA
switch{modeltype) {
case 1:
stpprice - max(stpprice, Lowest(lo,2,cb));
break;
case 2:
stpprice = max(stpprice, cls [cb]-stpa*atr);
break;
case 3:
tmp = (hi [cb] - stpa * atr) - stpprice;
if{tmp > 0.0) stpprice += stpb * tmp;
break;
}
ts.exitlonglimit ('F' , limprice);

ts.exitlongstop('G', stpprice);
if (cb-entrybar >= maxhold) ts.exitlongclose('E' } ;
}
else if (ts.position(} < 0) { // KOpOTKME MO3MIIA
switch (modeltype) {
case 1:
stpprice = min(stpprice, Highest (hi,2,cb}) ;
break;
case 2:
stpprice = min (stpprice, cls [cb]+stpa*atr);
break;
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caze3:
tmp = {lol[cb] + stpa * atr) - stpprice;
if(tmp < 0.0) stpprice += stpb * tmp;
break;

}

ts.exitshortlimit ('I' , limprice) ;
ts.exitshortstop('J' , stpprice);

if (cb-entrybar >= maxhold) ts.exitshortclose('H') ;

}
}

} // obpabaTHBaeM crenyoui OeHb

BermenpuBenennslii kox peanm3yer MCCB ¢ 3ameHoit ¢pukcupoBaHHOM
3alIUTHOM OCTAaHOBKM Ha OAHY M3 TpeX TMHAMMYECKUX METONMK. Bum 3amur
HOM OCTAaHOBKM BBIOMpAeTCs mapaMeTpoM modeltype, 1 B 3aBUCUMOCTH OT BUIIA
BBIOPAHHOM OCTAHOBKM ITIPOrpaMMa ONTUMM3UPYET 3HAUCHUS €I11e TPEX OO
HUTEIBHBIX TTapaMeTpoB. [ 0cTaHOBKM Ha OCHOBE MaKCHMMAaJIbHOTO MaKCH
MyMa/MUHUMaJILHOTO MUHUMYMa 3a IBa mocjieqaux nas (MM/MM) mapameTp
mmstp — 3TO KOJIMYECTBO CPEAHUX MCTHMHHBIX TMAITa30HOB (HE 00s3aTeIbHO
1I€JI0€ YMCJIO), TIPUOaBIsIEMBbIX WIM OTHUMAaEMBIX OT IIEHBI BXOAA JJIST TTOIy4e
HUSI 3aIUTHOM OCTaHOBKH JIJISI BXOMHOTO IHS. 3alllUTHAsi OCTAaHOBKA BXOIHOTO
IIHSI YCTaHABIMBAETCS Ha YPOBHE 1LIEHBI BXOAa WIM MUHUMAJIbHOTO MUHUMYMa
3a JIBa MOCJIEIHUX THS TUTIOC WM MUHYC YKa3aHHOE KOJIMYECTBO CPEIHUX HC
TUHHBIX OUAIa30HOB (BBIOMpAETCSI YPOBEHb, 0ojiee yHaJeHHBINA OT TeKyIei
PBIHOYHOM I1eHbI). JIJIsT IBYX OIPYIMX OCTAaHOBOK (HAa OCHOBE CPEIHEro MCTHUH
Horo anamna3oHa u DCC) ypoBeHb 3alIMTHON OCTAHOBKM BXOJHOTO JHS WHU
LIMATU3UPYETCST CTAaHIAPTHBIM 00pa30oM, T.e. 1IeHa BXOAa MUHYC (TS IJIMHHOMK
MO3ULIMN) WIN IUTIOC (IUIs1 KOPOTKOM MO3UIIMM) IIPOU3BENCHUE mmstp Ha Cpell
HU UICTUHHBIN IUATIA30H.

3aTeM B KaXXIIOM TOPTOBOM JHE ITPOU3BOAUTCS KOPPEKIIMS YPOBHS 3alIUT
HOM OCTaHOBKM. Bua Koppekunuu 3aBUCUT OT BHIOPAHHOTO ITapaMeTpPOM
modeltype Tumnia. s ocraHoBKM Ha ocHoBe MM/MM paccumThiBaeTcs MaK
CUMAaJIbHBIN MaKCUMYM WJIM MUHUMAJIbHBIN MUHUMYM B 3aBUCUMOCTH OT BUIa
OTKPBITOM MO3UIMK (KOPOTKas Wi JuHHas). Ecim pesynbrar Oimke K pbl
HOYHOMU 1IeHe, YeM TEeKYIIN YPOBEHb 3aIIIUTHON OCTAHOBKHM, TO OH MCIOJIb3Y
eTCsd B KayeCcTBe HOBOM 3alllUTHOM OCTAaHOBKU. B npyroit Moaean cpeaHuii uc
TUHHBIN AMana30H YMHOXAaeTCsI Ha BTOPOM mapaMeTp sfpa. Pe3ynbrar BeIumM
TaeTcs (U1 JUTMHHOM MO3UILIMK) WX TTpuOaBisieTcs: (11 KOPOTKOM) K TEKY
e 1meHe 3aKpbITvsI. Eciu pe3ynbrar OrKe K TeKYIei 1eHe, YeM TeKyIInii
YPOBEHb 3aIIMTHOI OCTAHOBKM, TO OH 3aMEHSIET YPOBEHbD 3aIlIMTHOI OCTAaHOB
KM, TIpUOJIMXKas ero, TaKUM 00pa3oM, K TEKYIIei ppIHOYHOM 1ieHe. 151 TpeTh
ero tumna octaHoBKM (Ha ocHoBe DCC) cpeaHMii NICTUHHBIN TUaITa30H YMHO
JKaeTcs Ha BTOPO# mapameTp stpa. Pesynbrar BeruuTaeTcs (i IIMHHON 110
3ULIMN) WK IpubaBisieTcs (11 KOPOTKOM) K TeKyIIel 1ieHe 3aKPBITHS IS
MOJTydYeHUsI CIBUTa. DTa pa3HOCTh 3aHOCUTCS B MEPEMEHHYIO tmp. YpoBeHb
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3aIMTHOM OCTAHOBKM OOHOBIIIETCS B TOCJIEAYIOIIVE THU ITyTeM MpuOaBiie
HUS imp, YMHOXEHHOM Ha Apyroii napaMerp (Ko3(p@UIIMEHT KOPpPEeKIUU siph)
K TeKYIIeH 3alIUTHON OCTAHOBKE. DTO, BIPOYEM, IPOU3BOIUTCS TOJIBKO B TOM
ciydae, eCli KOPPeKIUs CMECTUT YPOBEHb 3alllMTHOM OCTaHOBKU OJIIIKe K
TeKyllei 1eHe. PacyeTsl TOMOGHBI METOAVMKE MOMYYeHUST SKCITOHEHIINATLHO
ro ckoubasiiero cpegHero (DCC) — ¢ Toil pa3HUIIe, 4TO MPU pacdeTe cod
ctBeHHO DCC ObUI0 Obl BOBMOXHO CMEIlEHUE YPOBHS 3allIMTHON OCTaHOBKU
B 00¢ CTOPOHBI M HE UCITOIB30BaJICs ObI IPeIBapUTENbHEIN cIBUT. B 3T0i MO
nenu stpb onpenensieT 3¢ (PEKTUBHBINA MTePUOI SKCITOHESHIIMATEHOTO CKOJIb3sI
IIETO CPEIHEr0, KOTOPOE MOXET M3MEHSITHCS TOJIBKO B OMHOM HAIlpaBICHUH —
K TEeKyIeil peIHOYHOM IIeHE.

TecTuUpoBaHue 3aLUTHOA OCTAHOBKU Ha OCHOBE
MaKCUMaJNibHOro MakCuMymMa,/MUHUMAsSIbHOr0 MUHUMYMa

B stom Tecte (modeltype = 1) mapaMeTp HayaJbHOI 3aIMTHOII OCTAHOBKU
(HAYCTIT) ynpaBisieT MaKCMMaJIbHOM OJIM30CThIO YPOBHSI OCTAHOBKM K 1LIEHE
B nepBblii AeHb. OH nporousercs ot 0,5 go 3,5 ¢ marom 0,5.

Kaxnas cTtpoka B Tabn. 14-2 mpenctaBisieT gAaHHbIe 00 3(h(hEKTUBHOCTH
kaxpgoro u3 3HadeHuiit HAYCTII B npexnenax BeIOOpKK. B mociemHeit ctpoke
yKa3aHa 3¢h(peKTUBHOCTb JIYUYIIIET0 U3 HallIeHHBIX 3HAaUeHU 1 BHE TIPEICSIOB BbI
6opku. Tabnuia uMeeT Te ke 0003HAYCHHUST, YTO W APYTHUE TAOJUIBI ONTUMU
3aluu B 3toii KHure (MIITAJL o3HayaeT MakCMMaJlbHOE MaJeHNe KamnuTaja B
ThICSIYaX I0JIJIApOB).

Cyns mo pesyjbTaTaM, 9Ta 3alllMTHAs OCTAaHOBKA MOCTOSIHHO pacroJiara
JIaCh CITAIIIKOM OJIN3KO, Ha YTO YKa3bIBAa€T CHUXKEHHBIU 1O CPaBHEHUIO C OC
HoBHO#1 cTparerneit MCCB npolieHT NpuObIIbHBIX cAeJoK. B mpeabiayiiem
TecTe HawIydllee peienue (ipu mmstp 1,5, ptlim 4,5) nasano 39% npuoObLIbL
HBIX CIENTOK, TIPY COOTHOIIIEHUH PUCKa/TIpUOBUTH — 1,46 M IPHMHOCUIIO Cpej
HUi1 YyOBITOK B crenke $1581. B aToM Tecre sydlliee pelieHKe AaBajio TOJIbKO
28% TpUOBUTBHBIX CIENIOK B Mpenenax U 29% BHe TpenesioB BEIOOpKK. MHO
r've MOTeHIIMAaIbHO MPUOBLIbHBIC CACIKH (B TOM YUCIIE CAEIKU, KOTOPbIC ObLIN
OBl IPUOBIIBHBI C ONTUMAJIBHOW (DUKCUPOBAHHOU 3aIIMTHON OCTAaHOBKOU
MCCB) 6buIM IIpeBpallicHBl B MajloyObITOYHbIe. Ban3ocTh pacnonoxeHus
9TOU 3aIUTHOW OCTAHOBKU TAaKXXe€ IMOATBEPXKAAETCS HEOOJbIION CpeaHei
IJIATEIBHOCTBIO CIENKU (4 MHS) MO CPaBHEHUIO C OOBIYHBIMU 6 — 8 THAMMU.
CpenHee cooTHollleHUe pucka/mpubbuin ( — 2,52 B npefenax u —2,38 BHe
BBIOOPKM) U cpenHuil yObITOK B caenke ($1864 B mpenenax u $1818 BHe mpe
JIeJIOB BBIOOPKHU) TakKke ObUIM 3HAUMTENbHO XyXe, YeM IMPU ONTUMAaTbHOMN
(GuKcUpoBaHHOI 3aIIUTHOM ocTaHOBKe. MeTog MM/MM c nepuoaom 2 aHs
OJHO3HAYHO Maod(PdEKTUBEH, U eMy CIeayeT MpPeamnovyecTb (puKcupoBaH
HYIO OCTAaHOBKY, HalJIEHHYIO C TTOMOII[bIO ONITUMU3AIUU, KaK 3TO ObLIO cle
JlaHo paHee (Tabma. 14-1).



350 YACTb Ill WCCNEOOBAHVE BbixomoB

Tabauua 14—2. Dggpexmusnocmo nopmebens 0as ouHamuueckol 3auyumuoil
ocmanosku Ha MM/MM c nepuodom 2 ous npu ueneeoii npubbiiu
coenacno maba. 14-1

B npepenax BbiGopku

HAYCTN | NPUE | MPUEN|NPUBKP| &.NPUE| A0X% | P/MPUB| BEP MOAA | CAEN | NPUB% | SCAEN| [AHWU |
0.50 -7057| -3534| -4423) 0.67 -10.3| -271| 1.00 | 7951 4210) 25| -1890 3
1.00 -7710| -3333| -4386| 0.70| -10.3] -254| 1.00 7711, 4187| 27| -1843 4
1.50 -7792| -3353| -4438| 0.70| -10.3| -253) 1.00| 7778 4178) 28| -1865 4
2.00 -7857| -3343| -4514| 0.70| -10.3| -254| 1.00 7839 4172| 28] -1883 4
2,60 -7776| -3297| -4478 0.70| -103| -262| 1.00 7766 4171 28| -1864 4
3.00 -7745| -3257| -4487| 0.70| -103| -252| 1.00 7727| 4171 28| -1857 4
3.50 -7754| -3262| -4492| 0.70| -10.3| -252| 1.00 7736 4171 28| -1859 4
BHe npepnenos BbIGOPKM

2.50 -32591 -1511] -1748] 0.71] -22.4| -2.38] 1.000] 3450] 1793] 29| -1818] 4

TecTupoBaHue AMHAMUNYECKOW 3aLLWUTHON OCTAHOBKM
Ha OCHOBe cpegHero MICTUHHOro agnana3oHa

B 310l Mogenu aBa mapaMmerpa, MpeAcTaBIeHHBIE B Koie Kak mmstp u sfpa,
CIYXWIIA MHOXUTEJISIMU CPEIHEro UCTUHHOTO IHMarna3oHa MpU pa3MelleHUN
3alIUTHON OCTAHOBKM HA BXOIHOM M Ha MOCJIEAYIOIIUX THIX COOTBETCTBEHHO.
B T1a61. 14-3 moka3aHa mporoHka napamerpos s BxogHoro aus (ITEPBBIN) u
nociaenytolux gaeit (ITOCJHED) ot 0,5 mo 3,5 ¢ marom 0,5.

Kak 1 B mpeaplaylMX TecTax 3alllUTHBIX OCTAHOBOK, BIMSIHUE MapaMeT
poB Ha 3¢ GEeKTUBHOCTH OBIJIO TTOCTETIEHHBIM M MaJIo 3aBMCEJIO APYT OT ApyTa.
ITo mokazaresio COOTHOILIEHUS pUCKa/TTPUOBLTN HAUTYYIIINE Pe3yabTaThl J0C
TUTAIOTCS TIPY 3HAaYEHUU TTapaMeTpa MepBoTo IHS, paBHOTO 2, ¥ apaMeTpoB
MOCIEeIYIOIINX THEeH, paBHBIX 2 Wian 2,5. HaumydimmM coyetanneM 3HaYeHUN
ABJISETCS 2 IJIS TIEPBOTO AHS U 2,5 IS TIOCJIENYIONINX, KOTIa COOTHOIIIEHHNE
pYCKa/TIpUOBLIN MUHUMAJIBLHO M YOBITOK CO CAEIKM TaKXXe MUHUMaJeH. Mo
IIeNTb paboTaja 4yTh JIy4llle, Y4eM ONTUMajbHas (GMKCUPOBaHHAs 3alIUTHAS OC
TaHOBKA, COOTHOIIIEHUE prcKa/TpuObLIM cocTaBuio — 1,40 Mo cpaBHEHUIO C
— 1,46. IpoueHT NpUOBIIBLHBIX CAEIOK ObLT TakKe BhIlie (42% npotus 39%).
Kak u B Ta0. 14-1, XUpHBIM HIpUATOM BBIIEJICHO JyYIliee pelIcHue.

TecTupoBaHue AMHAMUYECKOM 3aLLMTHON OCTAaHOBKU HA OCHOBE 3CC

B 3T0i1 Momenn MCTONIB3yIOTCA TPU MapaMeTpa: UCXOAHAas 3alllMTHas ocTa

HOBKa JIJIsSI IepBOro 6apa, CABMUI cpeaHero uctTuHHoro auamnaszoHa (CUIAC B
Tab1. 14-4) ukoadduumeHt crenenu agantaunu (KODBDD), KoTopwlii oripe

JIeJISIeT OTHOCUTEIBbHYIO CKOPOCTDh IBUKEHUSI YPOBHSI 3allIMTHON OCTAaHOBKH
[0 HAMNpaBJIEHUIO K PHIHOYHOM 1IeHEe WM Xe TepHOJ JeXKalleTo B OCHOBE
MoAeU MOAU(PUIIMPOBAHHOTO 3KCIIOHEHIIMATLHOTO CKOJIB3SIIIET0 CPEeIHETO.
Bce mapamMertpsl oaBeprajinch ONTUMUA3AINY B XOA€ IIMPOKOTO TTOKCKA.
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Tabauua 14—3. IDggpexmusrnocms nopmebens 0as duHamuueckoli 3auyumuoil
OCMAHOBKU HA OCHO8Ee CPEOHe20 UCMUHHO20 OUANA30HA KAK
@dyHKYUa napamempos 0CMAHOBKU NepEoeo U NOCAeOYIOUUX OHell

NEPBbIV| NOCNEL 0.50 1.00 1.50 2.00 2.50 3.00 3.50 CPER,
0.50 P/NPUB -3.48 -2.95 -2.75 -2.61 -2.53 -2.54 -2.54 277
NPUBE% 26 23 20 20 19 19 19 21
$COEN -1846 -1869 -1873 -1847|  -1808 -1820 -1820 -1840
1.00 P/MPUB -2.89 -2.18 -1.85 -1.65 -1.80 -1.67 -1.66 -1.93
NPUB% 32 32 31 32 32 32 32 32
$CAEN -1813 -1743 -1852 -1558|  -1528 -1601 -1595 -1841
1.50 P/NPUB -2.88 -1.88 -1.60 -1.49 -1.43 -1.53 -1.46 -1.75
NPUB% 33 34 36 37 39 39 39 37
$COEN -1865 -1641 -1588 -1567|  -1532 -1659 -1583 -1634
2.00 P/NPUB -2.83 -1.89 -1.43 -1.42 -1.40 -1.56 -1.51 -1.69
NPUBE% 34 35 37 40 42 42 42 39
$CAEN -1868 -1493 -1487 -1558 -1586| -1784 -1741 -1642
2.50 P/NPUB -2.76 -1.67 -1.45 -1.46 -1.50 -1.84 -1.80 -1.73
NPUB% 34 35 38 40 43 43 44 40
$CAEN -1832 -1486 -1503 -1629|  -1742 -1947 -1914 -1722
3.00 P/NPUB -2.78 -1.68 -1.49 -1.50 -1.57 -1.77 -1.73 -1.79
NPUB% 34 35 38 M 43 44 44 40
$CAEN -1837 -1498 -1543 -1891 -1853 -2129 -2125 -1811
3.50 P/NPUB -2.76 -1.69 -1.51 -1.51 -1.60 -1.85 -1.78 -1.81
NPUB% 34 35 38 M 43 44 45 40
$COEN -1838 -1508 -1584 -1708|  -1908 -2250 -2218 -1856
CPEL, P/NPUB -2.91 -1.96 -1.73 -1.66 -1.66 -1.79 -1.75 -1.92
NPUB% 32 33 34 36 37 38 38 35
$CAEN -1843 -1805 -1599 -1651 -1708 -1884 -1857 -1735

B 1a6n. 14-4 nmokaszaHa 3¢ ¢heKTUBHOCTh MOPTdeis Kak YHKIIMS caBUTa
CUJIC u creneHM amanTallii — HanboJee BaxKHBIX ITapaMeTpoB moaenu. Ila
paMeTp MCXOJHOM OCTAaHOBKM ObUI 3a(hMKCHUPOBAH Ha YPOBHE ONTUMAIBHOTO
peuieHus, T.e. 2.5.

Mopenb Takke Oblla HE OY€Hb YYBCTBUTEIbHA K M3MEHEHUSIM IapameT
pPOB, IpUYEM HAOJIOAATIOCh HEKOTOPOE B3aUMOICICTBUE MEXIY 3HAYCHUSIMU,
Yero U CJeI0Bao OXXKUIATh; YeM MEHbIIIE TTIePUO/ CKOJIb3SIIEro CpeaHero (CcTe
TeHb afanTaluu), TeM OoJbiie nomwkeH ObITh ciBur CHUJIC, yToOB 00ecIIeunTh
Pa3yMHOE pacCTOSSHUE MEXIY LIEHOM W 3allMTHON OCTAHOBKOM U IOMIEPXKU
BaTh 3(p(PeKTUBHOCTb MOJACJIM Ha IpUeMJIEMOM ypoBHe. Jlydilee pelieHue B
T1a0J. 14-1 coorBerctByeT CUJC = 1 m crenenu amanrauuu 0,3 (mpubamsu
TEJIbHO COOTBETCTBYET 5-THEBHOMY CKOJIb3silIeMy cpenHemy). Hakonerr-to
MoJTyyeHa 3allluTHasE OCTAHOBKA, JAlOIasl OLIYTUMO JY4IIie Pe3yJibTaThl; CO
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Tabnuua 14—4.

YACTb Il UCCNELOBAHVE BbIxOAOB

Dpppexmusnocmov nopmepensi 015 OUHAMUHECKOU 3AUUMHOU
ocmanoeku Ha ocHoge moduguuyuposannoco ICC kax @QyHKyus
napamempog cosuea CHJIC u koagpgpuyuenma cxkopocmu adanma
yuu KOSDPD npu ucxo0dHnoii 3auumHoli ocmanoeke Ha yposHe 2,5

cunc KOD®® 0.10 0.20 0.30 0.40 0.50 CPEL
0.00 P/TIPUB -1.49 -1.56 2.34 -2.57 -3.01 -2.19
TIPUB% 38 36 35 35 35 36

$CIEN -1636 -1517 -1929 -1912 -2003 -1799

0.50 P/TIPUB -1.42 -1.42 -1.78 -2.29 2.42 -1.87
TIPUEB% 40 36 35 35 35 36

$CIET -1619 -1478 -1672 -1918 -1876 -1713

1.00 P/TIPYB -1.41 -1.5 -1.36 -1.54 -1.85 -1.53
TIPUEB% 42 38 37 36 35 38

$CIEN -1621 -1629 -1407 -1508 -1676 -1568

1.50 P/IIPVB -1.54 -1.41 -1.43 -1.45 -1.48 -1.46
IIPYUB% 43 40 39 38 38 40

$CIET -1794 -1607 -1563 -1542 -1540 -1609

2.00 P/IIPUB -1.62 -1.55 -1.39 -1.47 -1.42 -1.49
IIPUB% 43 42 41 40 40 41

$CIEN -1925 -1806 -1593 -1646 -1565 -1707

2.50 P/IIPVIB -1.59 -1.63 -1.56 -1.56 -1.56 -1.58
TIPUEB% 44 43 43 42 42 43

$CIEN -1909 -1924 -1841 -1824 -1806 -1861

3.00 P/IIPUB -1.55 -1.57 -1.54 -1.56 -1.58 -1.56
IIPUB% 44 44 44 44 43 44

$CIEN -1870 -1880 -1836 -1849 -1872 -1861

CPEX P/IPUB -1.52 -1.52 -1.63 -1.78 -1.90 -1.67
TIPUEB% 42 40 39 39 38 40

$CIEN -1768 -1692 -1692 -1743 -1763 -1731
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OTHOIIIEHNE PUCKA/TIPUOBIIN COCTaBWJIO — 1,36, MPOLIEHT MPUOBLIBHBIX ClIe
JI0K 37% 1 cpeIHUIA YOBITOK cO caenku — $1407.

TECTUPOBAHUE LIEJIEBOA NMPUBbUTA

Ha aT10it ocHOBe ymaioch ITOIYYIUTh JIYUIITYIO M3 TTOKa 0OHAPY>KEHHBIX CTpaTe
TUA pa3MeleHns 3allUTHON OCTAHOBKY TIPY MCXOMHOM TapaMeTpe 2,5, cIBu
re CUAC = 1 n koadpunmente amantannn KODDD = 0,30. B opurnaaib
HOM Tecte MomudumpoBanHoro DCC (1abn. 14-4) ObUT MCTIOIB30BaH OITH
MaJbHbI (DUKCHUPOBAHHBIN YPOBEHD 1IEJIEBOI MPUOBLIN, Ceiiyac Xe Ha ero
MECTO IMOCTaBJICH TMHAMWYECKU I JTUMUTHBIN npuKa3 — ypoBEHb 1€ BOM TP
OBLTH, KOTOPBIN M3HAYAJIBHO YCTAHOBJIEH IAJIEKO OT PHIHOYHOM IIEHBI, HO TIpH
OmKaeTcsl K Heil co BpeMeHeM. Maest cocToUT B TOM, YTOObI 00ECTIEUUTh BhI
XOJIl U3 «3aCTOMHBIX» CAEJIOK Ha MUKE IITyMOBOW aKTUBHOCTHU IIEHBI, TIPU 3TOM
He XePTBYS MPUOBUTHIO TOTEHIIMAIBHO BBITOTHBIX TTO3WIINAI B TIEPBBIE THU MX
«<KM3HU». VIcTIOTb30BaHHBIN IMOIXO OY€Hb HATOMMHAET METOAMKY TTOTYICHUS
JTMHAMWYECKON 3alIMTHOM OCTAaHOBKM Ha OCHOBE 3KCIIOHEHIIMATBHOTO CKOJIb
3SIIETO CPeaHero. 31eCh CKOMb3sIee CpelHee MHULIMAIU3UPYETCs HeOObIu
HBIM 00pa30M: CKOJIB3SIIIEH CyMMe TPUCBAaUBAETCsI 3HAYCHUE PHIHOYHOM 1IEHBI
TUTIOC (TSI JUTMHHBIX ) WM MUHYC (TSI KOPOTKUX ITO3UIINIA ) TTIPOM3BENeHIE Cpel
HETro MCTMHHOTO IHraria3oHa v rapaMerpa ptlim. TakuMm o0pa3oM, CKOJIb3sIlee
cpenHee HaYMHAETCS, KaK M MPU BBIYMCIEHUN 3allIUTHON OCTAaHOBKU. TOYHO
TakKUM Xe 00pa3oM YpPOBEHbB 1IeJIeBOIl MPUOBUTN KOPPEKTUPYETCS B KaXKIbIiA
MOCeaYIOUIUI AEHb: PAaCCTOSIHUE MEXAYy TeKyllel LeHOU LeaeBoi MpuoObLIN
¥ TEKyIei IeHO# 3aKpBITUSI YMHOXaeTCs Ha rmapameTp piga. Pesynprar 3a
TeM BBIUMTAETCS U3 TEKYLIEU LIEHBI LIeJ€BOM MPpUObLTU, MpUOIMKas ee K pbl
HOYHOH IleHe. B oTiMume ot 3almTHOI OCTAaHOBKM IieJieBast TPUOBLTL MOXET
TepeMeIIaThcsl B 000MX HAIIPaBICHUSX, XOTSI 3TO M MaJIOBEPOSITHO — €CJIU T10
3UIMS OTKPBITA YK€ AJOCTAaTOYHO JIOJITO, TO JIMMUTHBIN TTpUKa3 TIPEPBET CIel
Ky TIpY JTIOOOM CHJIBHOM OJIaronprsiTHOM ABVDKEHUU 1IeHbI. BTopoii mapameTp
piga yIpaBJseT MePUOIOM CKOJIB3SIIETO CPEAHETrO, T.€. CKOPOCThIO MpUbIU
JKeHUS 11eJIEBOI TTPUOBLIN K PRIHOYHOM 1ieHe. [1paBwiia, B 00111eM, WASHTUYHBI
BBIIIEITPUBENCHHOMY TECTY 3alllMTHONW OCTAaHOBKM Ha MOIMMUIIMPOBAHHOM
DCC, HO OTHOCATCS K YPOBHIO 1IEIE€BOI TPHUOBLIN.

// BBXOOVM M3 CHOEJIOK, WMCIIONB3YS CTAHIAPTHBEI BBEXOL C YIIYYIEHHBMM 3allMTHBMA
// OCTaHOBKaMM M IIEJIE€BOM IIPUOBUILIO
atr = exitatr[cb];
if (entryposted > 0) {
// VHULIMaIM3alisi M BHXOIH IS OJIVMHHBEIX [IO3MIIMI Ha KaxXIOpll OEHb
switch (modeltype) {
case 1:
limprice = entryprice + ptlira * atr;
stpprice = min (Lowest(lo, 2, cb),
entryprice = mmstp * atr);
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break;

case 2:

case 3:

case 4:
limprice = entryprice + ptlim * atr;
stpprice = entryprice - mmstp * atr;
break;

default: nrerror("Invalid modeltype")

ts.exitlonglimit ('A', limprice};
ts.exitlongstop('B', stpprice) ;

else if (entryposted < 0) {
// VHUILIMaNU3alyss ¥ BBIXOOE [JIT KOPOTKMUX IIOBULIVI Ha KaXObii
switch (modeltype) {
case 1:
limprice = entryprice - ptlim * atr;
stpprice = max (Highest (hi, 2, cb)
entryprice + mmstp * atr) ;
break;
case 2:
case 3:
case 4:
limprice = entryprice - ptlim * atr;
stpprice = entryprice + mmstp * atr;
break;
default: nrerror("Invalid modeltype");

}

ts.exitshortlimit ('C' , limprice);
ts.exitshortstop('D' , stpprice);
}
else {

// BBIXOIB IIOCJHIE MOHS BXOOa
if(ts.position() > 0} { // OnuHHBE [O3ULIUMA
switch (modeltype) {
case 1:
stpprice = max(stpprice, Lowest (lo,2, cb) ) ;
break,
case 2:
stpprice = max(stpprice,els[cb]-stpa*atr);
break;
case 3:
tmp = (hi[cb] - stpa * atr) - stpprice;
if(tmp > 0.0) stpprice += stpb * tmp;
break;
case 4:
tmp = (hi [cb] - stpa * atr) - stpprice;
if(tmp > 0.0) stpprice += stpb * tmp;
limprice = limprice - ptga* (limprice-cls[cb] ) ,
break;
}
ts.exitlonglimit ('F', limprice) ;
ts.exitlongstop ('G', stpprice};
if (cb-entrybar >= maxhold) ts.exitlongclose('E' } ;
}
else if{ts.position() < 0) { // KOpOTKME MMO3ULM
switch (modeltype) [
case 1:
stpprice = min(stpprice, Highest (hi,2,cb) ) ;
break;

WCCNEOOBAHUE BbIXOLOB

IeHb
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case 2 :
stpprice = min(stpprice, cls [cb]+stpa*atr} ;
break;

case 3:
tmp = (lo[cb] + stpa * atr) - stpprice;
if(tmp < 0.0) stpprice += stpb * tmp;
break;

case 4:
tmp = (lo[cb] + stpa * atr) - stpprice;
if{tmp < 0.0) stpprice += stpb * tmp;
limprice = limprice + ptga*(cls [cb]-limprice);
break;
}
ts.exitshortlimit ('I', limprice);
ts.exitshortstop('J' , stpprice};

if {cb-entrybar >= maxhold) ts.exitshortclose('H' } ;

ITpuBeneHHbIN Bbillle (DparMeHT KoJa MOKa3bIBaeT peaau3alvio JTMHaMU
YeCKOro JUMUTHOTIO TMpHMKasa 1eJeBOl MPUObUIM COBMECTHO C 3KCHOHEHIIU
aJIbHOM 3allIMTHOM OCTaHOBKOI coryiacHO Taos. 14-4.

B 1a6n. 14-5 npuBeneHa nuHdopmaiiys 06 3¢heKTUMBHOCTU TOPTOBJIU ITOPT
denem kak GYHKUIMU 3HAYEHUII MCXOMHOM 1iesieBoil NMpuObuin (ptlim B Koje,
HIII B Tabnuue) u koadduMeHTa CKOPOCTH amanTaluu (piga B Koje,
KOD®® B Tabauiie). [lepBolii mapaMeTp, YIIPaBISBIINI pacoJOXEHUEM 11e
JIEBO MPUOBUIM OTHOCUTEJIBHO 1IEHBI BXoAa (B €MMHUIIAX CPEAHET0 UCTUHHO
ro Auana3oHa), Mmporousuics ot 2 1o 6 ¢ marom 0,5. KoadduimeHt ckopoct
aganTauuu nporoHsuics ot 0,05 mo 0,4 ¢ marom 0,05. Jlydinee u3 coueTaHUiA
rokasajo 3¢ ¢heKTUBHOCTb, IIPEBOCXOISIIYIO PE3yJIbTaT, MOJyYeHHBIN ITPU 1C
MOJIb30BaHUM (DUKCUPOBAHHOM 11€JIEBOI MPUOBLIN (COOTHOIIIEHUE pUCKa,/TIpU
Oblmi —1,32, MPOLEHT NPUOBUIBHBIX CIEIOK He u3MeHuicsa — 37%, cpenHuii
yOBITOK co cueiaku — $1325). Dra Mozmesab Takke ObUIa HE CIMIIKOM YYBCTBU
TeJIbHa K U3BMEHEHMSIM IMapaMeTpoB. Pe3ysibTaThl TOKa3bIBaIOT, UYTO C 1IEJIE€BBI
MM TIPUOBLISIMU CJIEAYET OBITh OCTOPOXXKHBIM: OHU MMEIOT TEHACHLIMIO TIPEX
JIEBPEMEHHO 3aKPbIBAaTh CAEJKU C BBICOKMM MOTEHIIMAIOM IMpuobLU. Kak Bupg
HO u3 Tabja. 14-5, npu Gojee OIM3KOM pa3MEILIEHUU 1eJIeBO MPUOBUIM PO
LIEHT MPUOBLIBHBIX CAEJOK Pe3KO Bo3pacTaa (OoJibllle CAEIOK AJOCTUTAJIO JIU
MUTHOTO MpHKa3a 1eJeBoil MPUObLIM M 3aKPhIBAJIOCH C MAJICHBKON MPUOLI
Jb10) . [Ipu 3TOM CoOTHOIIEHUE pUcKa/TIPUOBUIN U CPeIHME MToKa3aTeIu yXyI
1IaJIMCh, MMOKa3bIBasi, YTO YBEJUUEHUE MPOLIEHTA BHITOAHBIX CICJIOK HE MOXKET
CKOMIIEHCUPOBATh ITOTEPY MOTEHIIMAIbHBIX TPUObLIEii, BBI3BAHHBIE CIIUIITKOM
OJIM3KUM pacIiojiokeHueM 1ieeBoi mpuobuiu. MHoraa jiydille He UMETh HU
KakKo 11eJIeBOi MpuObUIM — IPU 3TOM MO KpailHeil Mepe Bbl HE MPOIYCTUTE
Ba)KHbIE OJIaronpusITHBIE ABMXKEHMS pbIHKA. T0o Xe CIpaBeUIMBO U B OTHOIIIE
HUM Ko duliMeHTa aganTaiii — YPOBHMU 1IeJIeBON MTPUOBLIN, CIUIIIKOM OBl
CTpO MpUOIMXKABIIMECS K PppIHOYHO 1IeHe, ITPEXIeBPEMEHHO 3aKPhIBAIOT XO
polle NO3UIUH.
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Tabauua 14—5. Dgppexmusnocms nopmebens oan OuHaMU4ecKol 3auUMHOLL
OCMAaHOBKU KAK (DYHKUUS NAPAMEempo8 UCXOOHOU Ueneeoil
npubsiau u Kodgguuyuenma ckopocmu adanmayuu

uun | Koaood 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 CPE[,
2.00 P/NPUB -2.03 -2.19 -2.31 -242| -246 -2.64 -2.62 -2.72 -2.42
NPUB% 42 46 50 52 53 53 54 53 50

$CAEN -1686| -1738| -1782| -1802| -1756| -1819| -1737| -1734 -1757

2.50 P/NPUB -1.76| -213| -224| -230| -249| -256| -261 -2.66 -2.34
NPUB% 39 41 45 48 50 51 51 51 47

$CAEN -1560| -1800| -1826| -1817| -1899| -1888| -1837| -1812 -1805

3.00 P/NPUB -1.63] -1.80| -2.13] -2.21 -236| -254| -259| -258 -2.23
NPUB% 38 39 42 46 48 49 49 50 45

$CAEN -1510| -1604| -1815| -1817| -1882| -1941| -1926| -1829 -1791

3.50 P/MPUB -1.58| -1.69| -197| -215 -219| -238| -257| -252 -2.13
NPUB% 37 38 40 43 46 47 48 49 44

SCAEN -1513| -1547| -1724| -1822| -1788| -1887| -1958| -1862 -1763

4.00 P/NPUB -1.51 -1.59| -1.76] -207] -219| -225 -247| -258 -2.05
NPUB% 37 38 39 42 44 47 47 48 43

$CAEN -1485| -1502| -1594| -1795 -1845| -1829| -1940| -1963 -1744

4.50 P/MPUB -1.36| -153] -1.70| -207| -212| -219| -238| -251 -1.98
NPUB% 37 37 38 40 43 46 46 47 42

$CAEN -1363| -1484| -1572| -1828| -1817| -1816| -1900| -1945 -1716

5.00 P/NPUB -1.41 -1.38) -159| -1.85 -204| -220| -232| -2.52 -1.91
NPUB% 37 37 38 40 42 44 46 46 41

$CAEN -1437| -1363| -1498| -1665| -1766| -1856| -1884| -1981 -1681

5.50 P/NPUB 137 132 -145 -1.75] -199| -218] -223| -249 -1.85
NPUB% 37 37 38 39 42 44 45 46 41

$CAEN -1419| -1325| -1391| -1595| -1745| -1855| -1839| -1979 -1644

6.00 P/NPUB -1.39] -1.36| -1.38] -1.63| -1.99| -2.07| -222| -246 -1.81
NPUB% 37 37 38 39 41 43 45 45 41

SCAEN -1448| -1372| -1350| -1508| -1772| -1776| -1856| -1977 -1632

CPEL, |P/MPUB -1.56| -1.67| -1.84] -205 -220| -233] -245  -2.56 -2.08
NPUB% 38 39 a1 43 45 47 48 48 44

$CAOEN -1491| -1526| -1617| -1739| -1808| -1852 -1875| -1898 -1726

TECTUPOBAHME PACLUMPEHHOIO OrPAHUYEHUA BPEMEHMU
YOEP>XXAHUA NO3MLUUN

BO BCEXTIPOBEACHHBIX10 3TOT'O MOMECHTATECTAX ITO3M LA YACPKNBaJIaCb MaK
cumyM 10 gHeit. TTocae aToro obast MO3ULIMsI, HE 3aKphITasi paHee I10 JOCTU
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Tabauya 14—6. Dpghexmusnocmv mopeosau nopmdebpenem Kax QynKyus napamem
P08 UCXOOHOU yenesoli npubviau u Koagguyuenma adanmayuu
npu pacuwupenuu aumuma epemeru 0o 30 oueil

uun | Ko3dpo 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40| CPEQ
5.00 P/NPUB -1.31 -1.31 -1.57 -1.84 -2.04 -2.20 -2.32 -2.52 -1.89
NPUBE% 36 37 38 40 42 4 46 46 41
$COEN -1380| -1303| -1486| -1662 | -1766| -1856| -1884| -1981 -1665
5.50 P/MPUB -1.27 1.2 142 -1.75 -1.98 -2.18 -2.23 -2.49 -1.82
MPUB% 36 37 38 39 42 44 45 46 41
$CAOEN -1353 -1236 -1372 -1599 -1741 -1856 -1839 -1979 -1622
6.00 | pP/NPUB -1.28 -1.24 -1.36 -1.62 -1.98 -2.07 222 -2.46 -1.78
NPUB% 36 37 37 39 M 43 45 45 40
$COEN -1378 | -1274| -1336| -1502| -1767| -1776| -1856| -1977 -1608
6.50 P/NPUB -1.25 -1.27 -1.31 -1.53 -1.91 -2.03 -2.18 -2.36 -1.73
MPUB% 36 37 37 39 40 42 44 45 40
$COEN -1368 -1320 -1307| -1443| -1712 -1770| -1841 -1919 -1585
7.00 P/MPUB -1.25 -1.29 -1.33 -1.40 -1.77 -2.01 211 -2.30 -1.68
NPUB% 36 37 37 38 40 42 44 45 40
$CAEN -1375| -1362| -1339| -1346| -1623| -1769| -1790| -1896 -1563
CPELL, | P/NPUB -1.27 -1.27 -1.40 -1.63| -1.94 -2.10 -2.21 -2.43 -1.78
NPUB% 36 37 37 39 M 43 45 45 40
$COEN 1371 -1209 | -1368| -1510| -1722| -1805| -1842| -1950 -1608

>KEHUWH 11eJIeBO TPUObUIM WY 3allIMTHON OCTAaHOBKMU, 3aKpbIBaJlach BHE 3aBU
CHMOCTH OT ee MpUObLIbHOCTA. B 3TOM Tecte Mbl OyaeM KCIOIb30BaTh ajar
TUBHYIO CUCTEMY, aHaJOTUYHYIO TPEAbIAYIIEMY TECTY, HO C paclliMpeHUueM
MaKCUMAaJIbHOU ITUTeNbHOCTH caenku ¢ 10 mo 30 mHeit (Tabn. 14-6). McxomHblit
YPOBEHb 11eIeBOI TPUOBLIY OyAeT MepeornTUMU3MPOBaH MTPOTOHKOM OT 5 10 7
¢ maroM 0,5. TakuM xke 00pa3oM, KO3 GHUIIMEHT aganTalny OyIeT IepeoITh
MU3HUPOBAH C IIOMOIIBIO IIPOroHKM ero 3HayeHuit ot 0,05 mo 0,4 ¢ marom 0,05.
Kon aHajornyeH Mcrnofib30BAaHHOMY B IMPEAbIAYILEM TecTe, 3a UCKIIOUeHUEM
TOM €ro 4acTu, Irae oIpeaelisieTcs ImapaMmeTp maxhold.

Haunydimmii pe3yapTar MojiydeH Npyu MCXOMHOM 1ieJIeBOi mpuObLIv 5,5 U
koaddunmenrte anantauuu 0,1. CpenHee COOTHOILIEHUE pUCKa,/TTPUOBLIA BO3
pocio ¢ — 1,32 mo — 1,22. I1poleHT INpUOBLUILHBIX CAEIOK He M3MEHUIICS, HO
YOBITOK B cpemHeii cuenke coctaBua $1236 mo cpaBHenuio ¢ $1325. B o6ieM,
yBeJIMYEeHWE AOIMYCTUMOTO BPEMEHU YAepXKaHUS TTO3ULIMU MPUBEJIO K HEOOIb
LIOMY MOBBIIIEHUIO 3 (HEKTUBHOCTH TOPTOBOI CHMCTeMBbI. BOJIBIIMHCTBO crie
JIOK ObIJIM 3aKPbITHI 330JIT0 O MCTEUECHUST TMMUTA BpeMEHU, CPEIHSISl CAeKa
mmtack 6— 10 1Heit.
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CPABHEHUE PE3YJIbTATOB HAWYYLLUEA CTPATErMM BbIXOOA
HA PA3JINYHbIX PbIHKAX

B 1abn. 14-7 npuBoautcs 3¢ GhEeKTUBHOCTD JIyUILIe cTpaTerMu BbIxoda (C 9KC
MMOHEHIIMAIbHOM 3alLMTHOW OCTAaHOBKOM, TMHAMMYECKON 1IeJICBOM MPUOLLIBLIO
1 paciiupeHHbIM 10 30 THeil orpaHUYEHMEM BPEMEHM) Ha pa3IMYHbIX PhIHKAX.
IIpencraBiaeHsl pe3yabTaThl KakK B Mpeaenax, Tak U BHE MpeaeoB BbIOOPKU.

B obeux Bribopkax gaHHBIX peIHOK NYFE ObL1 puObLUIeH B IJIMHHOM IO
3uuu. M B mpenenax, U BHE MPeaeaoB BbIOOPKU MOJYYEHBI 3HAUMTEIbHbIE
NMpUOBLIM Ha phIHKE OTKOPMJIEHHOIO CKOTa — B TIpe/ieiaX BBIOOPKU IS JUTMH
HBIX U1 KOPOTKUX MO3ULIUIA, BHE BBIOOPKU — TOJIBKO JIs1 KOPOTKUX Mo3uuii.
B INTMHHBIX, ¥ B KOPOTKUX MO3UIIMSIX KaK B IIpefesiax, Tak U BHE MPEJICIOB BbI
OOpKM ObLT NPUOBLTIEH PHIHOK XKMUBBIX CBUHEH. PBIHKM HEMELIKOI MapKU 1 UEHBI
ObUTM TIPUOBLIBHBI B TIpeeax BEIOOPKU TOJBKO B JJIMHHBIX TTO3ULIUSIX, BHE
MpeneIoB BBIOOPKU 3TU PHIHKU ObLTH yOBITOUHBI. CKITIOueHEeM Obliia HE0O0JIb
11ast MPUOBLIb B KOPOTKMUX MO3ULIMSIX HA PhIHKE MEHbI, HEJOCTATOUHAS JJIsT 11O
KPBITUS yOBITKOB IJTMHHBIX MO3ULIMIA. JJTMHHBIE TTO3UIIMM Ha PhIHKE Jieca ObUIU
BBICOKOIIPUOBIIBHBIMU B MpeaeiaX BBIOOPKU, HO BHE TIPEEI0B BHIOOPKU MPU
ObLTb ObUTa He3HauUMTeIbHOU. Hanbonee achheKTMBHBIMY ObUTM PHIHKM OTKOPM
JICHHOTO CKOTa U >KMBBIX CBUHEU, Ha KOTOPBIX ObLIa MOJIydeHa peajibHast Ipu
ObLIb TaKe HECMOTPSI Ha CilyyailHble BXObl. B mpeaenax BHIOOPKU Ha phIHKE
OTKOPMJICHHOT'O CKOTA ITOoJTy4eHa roaoBast npuoblib 10,9%, a Ha peIHKE KUBBIX
cBuHelt 15,5%. BHe nipenenoB BeIOOpKY prObLTE coctaBmia 43,1 u 31,9% co
OTBETCTBEHHO. Pe3ynbTaThl BHE IpeaeoB BHIOOPKU ObUIM BbIIlI€, HO 3TO MO
KeT ObITh BHI3BAHO MEHBIINM OOBEMOM JaHHBIX U MEHBIINM KOJINYECTBOM
CIIeJIOK, TIPOBEICHHBIX BHE BHIOOPKU.

3SAKJTIONEHUE

Bbixonpl MEIOT NPUHUMITHATIBHOE 3HAaYEHUE. 3a CUET YIY4YIIeHUs 2JIEMEHTOB
yIpaBieHUs] PUCKOM U 1IEJIEBbIX MPUOBLIEH MOXHO YJIYYIIUTh COOTHOIIIEHUE
pUCKa,/TIPUOBLIN TOPTOBOM CUCTEMbI U YMEHBIIUTD e¢ YObITKU. Bripouewm, mo
JIy4eHHbIC B BBILIEIIPUBEICHHBIX TECTAX TOCTUXEHMUS HE CTOJb BBICOKU, KaK
MOXHO ObUTO oxXuaaTh. Hampumep, XoTs Ha IByX HauOoJjiee MpUObUIbHBIX PhIH
Kax MpU UCHOJb30BAaHUM CIy4aliHOTO BXOJa MOJiydeHa MpUObLIb, TOPrOBJIs
noptdelieM B 1LIeJIOM Obljla YOBITOYHOM, UTO pacXOAUTCS C HAIIUM IPEAbIIY
M onibiToM (Katz, McCormick, mapT, anpesb 1998), Korna mpuObUIb TPU CITy
YaiiHBIX BXoJax Obula mosydyeHa Ha peiHKe S&P 500. Torga BeIXoIbl HacTpau
BaJIMCh MOJI UCITOJIb3YyEeMbIl PHIHOK, a HE MMEJIM OJIMHAKOBBIEC TTapaMeTPhI s
BCEX PHIHKOB B cocTaBe MopTdesis. DTa pa3HUIIA MOXET 0ObSICHUTL HECOBITA
JIeHUe pe3ysbTaToB. B 0o0lleM, Ipu MHIMBUIYAIbHOU HACTPOHKEe KOMIIOHEH
TOB CUCTEMBI K JaHHOMY PBIHKY MOXHO JOCTUYb 00Jiee BBICOKUX PE3YJIbTaTOB,
HO 3a CYET prCKa U30bBITOYHOU ONTUMU3ALIMU U TIOATOHKY TOA UCTOPUYECKUE
naHHble. Takxke clieayeT OTMETUTh, YTO 3TU TECThl NMIPOBOAMINUCH C BEChbMa
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Tabauua 14—7. Cpaenenue pe3zynbmamos cucmemvi ¢ OUHAMUYECKOU Uenegoil
npubbLAbLIO, 3auumHoll ocmanoskoil Ha ochoge DCC u
30-0ne6HbIM O2pAHUYEHUEM 8DEMEHU, NOAYYEHHbIX HA DA3AUYHBIX

PbIHKAX
Pe3ynbTaTol, HWHHHO B Npeganas Im PeaynbTaT, momy BHE np 08 Bbel

| Poik | |nPuBasl nPveKP] dox | SCAEN | NPMB%| CAEN | |NPUBAM NPHEKA A0k | $CAEN | NMPHE®! GAEN
SP 13 88| -51] -182] 41| 100 -34]  -102] -13.1] -2444 35 58
X 122] -134| -08] -98 as| 121 24] 38| .28] -283] 40 ¢f|
Us 105] -273| -5.7] -1580 38| 108 28] -139] -18.8] -3m8 M4 43

-176| 25| -7.1] -2388 3B B4 05| -283] -20.8| -8053 28 53
TY -148] -227| -9.2] -3488 34| 108 -5 -233] -10.0] 4335 28] 55
|BP 0] -157 -7.8[ -1500 7| 105 -28 45| -8.8] 1787 40 42
OM 274 22| 247| 2id1] 44l 92| [ 123 -B2| .22.7| -4877 28] 48
SF 125 190 -2.8] -578 3Bl 112 12 147 -22.3] 8491 20 40

215 .33 81 1504 42| 121 158 95| 8.5 -1080 40, 57
CD =20 -238] -T.4| -2881 20 [l 87 72 0.5 101 B 55
ED 2387 -188] -0.3] 4813] 3 411 90| -180] -8.4] -2327 1]
CL -138 50| 44| 882 34| 118 112  -57[ 12.5] 1124 B 40
HO -178] 339 -B.4] 4749 33| 109 B85 -111] -22.8] 4492 32 48
HU 30| -8e| -1.8] -528 3w 113 [T} 58| 50.2] 3187 47 44
GC 51 38|  -4.3] -860 22 104 80| 302| 58.0| 5540 52| 42
Sl 174 -104| -10.2| -3078 35| 120 | -84] 48] -18.3] -2333 38| &7
PL 108] -170] -2.8] 474 43 13 -128] -110] -22.9] 4828 3] 49
PA 84| B8] 89| 1545 B W 188 30| 32.0] 3873 a1
|FC 198 50|  10.0] 2150 44| 115 41| 104] 43| 334 48 45
(3] -44|  -188]  -7.3] -1908 a8 110 -118] 58] -14.3] -4010 30| 43
[LH 256 t[ 15.5] 2882 48| o7 150 23| 31.0] 4483 51 30
[PB 283 42| 7.8 3104 33| 105 70| 144 -17.2] -3913 M 85
] -138| -188] -7.3] -3241 30/ 100 147 38| 318 3384 48] 33
Ism -80  -85] -8.2| -1788 35 03 102 -3 234 1881 48] 53
|Gl A72]  110] -4.8] -811 ap| 102 93] 63| -8.1] .567 30| 53
I -205 32| -7.4] -1008 B 102 168 1] -18.7| -3458 31| 48
[*] 214 80|  -58] -1311 B ™ -98 0| -18.2[ -1078 8| 50
W 18] -328]  -9.8] -2020] 3| 118 A72] 48] -12.5] -3244 FOET) |
KW 83| -182] -6.0] -1837 37| 127 4211 -105] -20.2[ 4452 F] T
MW 27 -p4| 5.4 1072 38 113 B -52| -10.8] -1229] 45| 35
KC 192] 138] -1.8] -541 33 04 E1 22| 124] 1T10] 40 35
cC 94| 20| -B.4] -1088 34| 108 95 31| -10.8] -3427| 20| 7]
SB -110] -238] -10.1] -3146 7 110 58] 48| -12.8] -2040 B 52
JO 51 17] 1.7, -283 41 131 58] -81] A7 477 40 45
cT 3§ -205] -5.9| -1643 33 101 -100] -123] -22.8] 4781 36| 47
LB 514] -255 7.8 2374 44 109 ap| -130] 125! -8t 38 B4

JK€CTKMMU TPAH3aKLIMOHHBIMU PACXOJaMU, B TO BpeMsl KaK, HallpuMep, Ha pbIH
ke S&P 500 KoMrCCMOHHBIE OTHOCHUTEJIFHO TUITMIHON JTOJUIApOBOIA BOJIATHIIhL
HOCTH TOYTH HE3aMETHBI, U POJIb UTPAET TOJbKO MpOCKaab3biBaHue. Ha mpy
IUMX PbIHKAX IS MOJYyYEHUs] COOTBETCTBYIOUIEN NOJIIApOBOM BOJIATUIBHOCTH
MIPUXOJUTCS TOPrOBaTh OOJIBIINM KOJIMYECTBOM KOHTPAKTOB, YTO JEJAeT KO
MUCCHOHHBIE BaXHBIM (haKTOPOM pacxoja. B mpemplaylnmx MccieIoBaHUSX
pacxoabl Ha CHEJIKA UTHOPUPOBAIKMCH WIN 3aJaBajiCh MUHUMAJIBHBIMU, TI0
CKOJIBKY TaKOB OBLT McclieayeMblii ppIHOK S&P 500, 9TO TakxKe MOTJIO TTOBJIN
STh Ha Pa3HUILY B pe3yJibTaTax.
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Ipu cpaBHEHMM CTAaHAAPTHOM CTPATETMU BBIXOMA, MCITOIB30BAHHOU TIPU
M3y4eHUH MOJIETIe Bxoaa (CpeaHmii yOBITOK cocTaBistt $2243 co cienku, cTaH
nmapTHoe oTkjJIoHeHue $304), c jydieil n3 pa3pabOTaHHBIX CTPATETUIA BHIXOAA
(yobITOK co caenku $1236, T.e. Ha 44% HuxKe), HEllb3sl HE OTMETHUTD YIIydllie
HUS, IIPY TOM YTO MHOTHE U3 HanoOoJjee 3(PPeKTUBHEIX (ITyCTh M HEIIPUOBLIb
HBIX) MOJeJIeil BXoaa, HeCOMHEHHO, TTPUHECIN ObI TIPUOBUTH TTPY COYETAaHUN C
HawlIyylllell cTparerveil BbIXOJa.

4YTO Mbl Y3HAJIN?

*  BpIxombl MIMEIOT BaXKHOE 3Ha4YeHME I o01eit 3¢ ¢GeKTUBHOCTH.
TTonbITKM yay4llIeHMs BbIXOIOB B 3TOM IJlaBe 00ECIIeYWIN CHIKE
HUE CpeJHUX YOBITKOB B caejke 6ojee yeM Ha $1000 mo cpaBHe
HUIO CO CTAaHAAPTHBIM BBIXOJOM, UCIIOJb30BAHHBIM P UCCIIEN0
BaHUM BXOJIOB.

* Kaku B ciydae ¢ BXoJaMHM, IIOMCK XOPOIIIETO BBIXOAa IMToA00eH 1o
KUCKY KPOIIIEYHOTO OCTPOBKa HeapdeKTuBHOCTU B Mope 3dek
TUBHOTO pbIHKA. XOTsI TaKKe OCTPOBA €CTh, HAWTU UX HEMTPOCTO.
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CoueTaHue BbIXOOOB
C UCKYCCTBEHHbIM MHTEJIJIEKTOM

B sro0ii r1aBe OymeT uccaenoBaThbesl MOIU(PUIIMPOBAHHAS CTpaTeTUsI CTaHIAPT
Horo Beixona (MCCB) B couetaHnu ¢ 31eMeHTaMM, OCHOBaHHBIMU Ha HEPOH
HBIX CETSIX M TeHEeTUYeCcKMX ajiroput™max. B 1. 11 mjis reHepauuu CUTHaAJIOB
BX0J1a ObUTU pa3pabOTaHbl CUCTEMBI TIPOTHO3MPOBAHUST HA OCHOBE HEPOHHBIX
cereii. OnUH U3 3TUX HEMPOHHBIX UHAMKATOPOB (CeTh Ha 0OpaIlleHHOM BO Bpe
MeHu MenmneHHoM %K) mbITasicsl mpeacKa3biBaTh MOJIOKEHUE 3aBTpallHei
LIEHbl OTHOCUTEJIbHO IMAIa30Ha LIeH Ha CJeAYyIoII1Me HECKOIbKO THE. DTy ceTh
MOXHO UCTIOJIb30BaTh COBMECTHO CO CTpaTerneit BbIxo/a; eciiv B JUIMHHOM 10
3UIIMU CETh YKA3bIBAET, UTO PHIHOK OJIN30K K MAKCUMYMY CJICAYIOIINX HECKOJIb
KWX JHEU, TO UMEET CMbICJT BBIUTU U3 MO3UIINU, TIOKA PIHOK HE HayaJl Maiath.
Eciu B KOpOTKO# MO3UIIUKU CETh MOKA3bIBAET, YTO LIEHBI OYIYT pacTu, TO TaK
K€ CJIeyeT BBIXOIUTh U3 TMO3ULIUU, HE NOXUIASICh YOBITKOB TPU PeaTbHOM
JIBUKEHUU PBIHKA.

IlepBolil TECT M3 MPUBENEHHBIX HUXE UCCIEAYET MOBEeIeHUE HEWPOHHOMN
CeTH, TIPOTHO3UPYIOLIEei oOpallleHHbII Bo BpeMeHu MemteHHbli %K B coueTa
HUU ¢ MOIU(ULIMPOBAHHON cTpaTerueiil Beixoga. HeitpoHHast ceTh, TeHEpUpy
1o111asi COOCTBEHHBIN CUCHAAbHbLI 8b1X00, HE MOXET ObITh IPUMEHEHA OTIETbHO
OT APYTUX CTpaTeruii BbIXOAa, MOCKOJbKY OHa He Bceraa OyneT moaaBaTh CUT
HaJl Ha 3aKkpbiThe TTo3uliuu. CeTb co3naHa ijisl TeHepaluy CUTHAJIOB BXOJa, T.€.
OHa TO/IaeT CUTHAJI, KOTJIa €CTh BEPOSITHOCTh, YTO PHIHOK TOBENIET cebsi omnpesie
JIEHHBIM 00pa3oM. [1pu 3TOM OTCyTCTBUME CUTHAJIAa HE O3HAYAEeT, UTO HAa PhIHKE
He MOXET IMPOU30MTH 4eTo-To BaxkHOTO. Korna Mbl 3aHUMaeM MO3UIIUIO HA PhIH
Ke, TO B KaKOI-TO MOMEHT U3 Hee MPUIETCS BBIXOAUTh, TIPUYEM BBIXOJ HEJIb35I
OTJIOXUTH 0 TOIO BpeMeHH, Koraa OyIeT Ipeacka3aHo 3HaUMMoe coObiTHe. B
atoM ciiyuae MCCB rapaHtupyer, 4To Jiro0ast caenka OyaeT MMETh 3alllMTHYIO
OCTaHOBKY YITPaBJIEHUSI KalUTaJIOM U OTpaHUYEeHUE BPEeMEHU, 00ecCIieunBaro
mue Beixon. HelipoHHast ceTh MOXET 00ecreunTh yaydllleHe TaHHOU cTparte
TUU, MHOTJIA TIPEACKa3bIBasi pa3BOPOT PhIHKA MPOTUB 3aHSTON MO3ULIMKU. Takum
00pa3oM, 4acTh YOBITOUHBIX CAETOK MOXKET IPeBPaTUThCSI B IPUOBLIbLHEIE.

Bropoii Habop TecToB (WISt JVTMHHBIX U KOPOTKUX MO3UINAI) UCTOJIb3YeT
Te€HETUYECKUU alTOPUTM ISl pa3pabOTKU MpaBUJI TeHepallMy CUTHaJIa BBIXO
na. IlpaBuia MCMonab3ylOTCs MOAOOHO HEMPOHHON CeTU, T.€. CO3MAIOT JOIOJ
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HuteabHble K MCCB curHasbl BbIX0Ja B MOMEHTHI, KOIJIa BEPOSITEH Pa3BOpPOT
poiHka. [11aGmoHbI TpaBUI M METOAOJIOTUSI TeHEPALIMU UIEHTUYHBI UCTIONB30
BaHHBIM VIS TEHEPAllUU BXOJOB B T1. 12. DT NOMOTHUTEIbHbBIE BBIXOAbI, KaK
MOXHO HaJIesThCs, yaydiiaT 3(HeKTUBHOCTb CUCTEMBI 3a CUET BbIXOA C MPU
OBUIBIO U3 HEKOTOPHBIX MOTEHIUATBHO YOBITOUHBIX CIAEIOK U OTPaHUYCHUS
YOBITKOB B IPYTUX CHCIKAX.

C IOMOIIBIO BBIIIEONMUCAHHBIX METOJOB MOTYT OBITh pa3paboTaHBI Ooliee
CJIOXKHBIE BBIXOIbI, HE PACCMOTPEeHHbBIE B JaHHON r1aBe. HampumMep, HelipoH
HYIO C€Th MOXHO WCIOJIb30BaTh JIJIsI TEHEPALIMU HE TOJIbKO COOCTBEHHO BBIXO
JIOB, HO U ISl OTpeNie/IeHUs] YPOBHE! 3alIUTHBIX JUMUTHBIX OCTAHOBOK. JlJist
3TOrO X€ MOXHO IPUMEHUTh T€HETUYECKUE aJITOPUTMBL.

HeiipoHHble ceTu XopoIio cedst 3apeKOMEeHI0BaIN KaK MPOTHOCTUYECKUI
WHCTPYMEHT JIJIsI TIOJTYYeHUSI CUTHAIOB Bxofa. B mpenenax BHIOOPKY MPUOBLTHL
OblJTa HEBEPOSITHOM, BHE IPENCIOB BRIOOPKU — TOpa3lo BBIIIEC IMPUOBLINA CIIy
YaHBIX BXOJIOB (XOTSI TOPTOBJIS MOpTdeneM B 1ieJioM Oblia yobITouHOI). Ta
KM o0pa3oM, ObL1a MPOAEeMOHCTPUPOBaHa peajibHasi TPOrHOCTUYECKas 1IeH
HOCTb. M criofib30BaHMe MOIOOHBIX IPOTrHO30B IUISI TOTO, YTOOBI 3aKPHIBATh ITO
3UIMU 10 Pa3BOPOTa PbIHKA, JOJKHO MOBBICUTH 3(P(PEKTUBHOCTH TOPTOBIIHU,
JaXke eciy 3TO KOCHETCSI BeChbMa HeOOJIBIIOro KOJUUeCTBa caeioK. To ke ca
MO€ OTHOCUTCS U K IpaBUJIaM, ITOJIY4eHHBIM FreHeTUUeCKMMU MeTogaMu. [1pu
3TOM HE CJIeAyeT OXMIATh 4yaecHOro pocra 3¢p@GeKTUBHOCTH, IOCKOJBKY B
JII00OM CiIydyae cucTeMa OyneT reHepHupoBaTh HEMHOTO JOIOJIHUTEIbHBIX CUT
HAaJIOB BBIXOJa, KOTOpBIE OYAYT BIMATh HA CYUTAHHBIE CHEJIKU, BO3MOXHO, B
MOJIOXKUTENIbHYI0 CTOpOHY. Takum oOpa3om, oOlliee yaydllieHue OyneT HeBe
JKo. TTOCKOJIBKY [Iji1 HUXKEIIPUBEISHHBIX TECTOB IIpaBuia pa3padaThIBalOTCS
3aHOBO, TO, BO3MOXHO, OydeT 0OHapyXeHO OoJibllie ciydaeB 3(EHEKTUBHOTO
IIPUMEHEHMSI CUTHAJIOB BBIXOMA, YeM ObLIO OOHAPYKEHO IIJISI CUTHAJIOB BXOJA.

METOA0JIOMMA TECTUPOBAHUA HEAPOHHOIO KOMIMOHEHTA
CTPATErMN BbIXOAO0OB

MpbI ucnoib3yeM HauOOJIbIIYI0 M3 ABYX JYUYIIUX HEHPOHHBIX CeTeil, 00yueH
HBIX IPOTHO3UPOBAHMIO OOpallieHHOTO Bo BpeMeHu MemineHHoro %K. Ipen
BapuTebHasi 00paboTKa U JIOTMKA TPUHSTUSI PEIIeHUN WACHTUYHBI UCIIONb
30BaHHBIM BIJI. 11. MUcnionb3yetcst ceth 18-14-4-1 (18 HelipoHOB B TIepBOM CJIOE,
14 B iepBOM MPOMEKYTOUYHOM, 4 BO BTOPOM TTPOMEXYTOUHOM U | Ha BBIXOJE).
IMapamiensHo ucnonb3dyercss MCCB. B nonosHeHue K yCJI0BUSIM BBIXOIOB
MCCB BBoauTCS YyCI0BUE: €CY MPOTHO3UPYEMOE 3HaUeHUEe 00pallleHHOTo BO
BpeMeHU MeieHHoro %K BhIlle HEKOETro Mopora, T.e. MOJIOXXKEeHHE PhIHKA OT
HOCUTEJIbHO 1LIEHOBOIO Mara3oHa oJinxaiiinero Oyayero BbBiICOKO, TO CUCTE
Ma BBIXOOUT U3 IJIUHHON Mo3unuu. [TogoOHBIM Xe 00pa3oM, ecid IMPOTHO3
MMOKa3bIBaeT, YTO PHIHOYHAS 1IeHA HAXOMUTCS BOJIM3M HUXKHEH IpaHULIbI 1A
na3oHa lieH OJKaiiinero OyayIero, To CUCTeMa BBIXOAUT U3 JII00O KOpOT
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Koi1 mo3unuu. BeIxonpl, 3amycKkaeMble CUTHaJIaMU HEMPOHHOM CeTU, IPOU3BO
NISITCSI TI0 1I€HE 3aKPbITUSI COOTBETCTBYIOIIETO THSI.

static void Model (float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *eqgcls) {

// BHIIONHSIET CIy4YayHEe BXOOH C MOIVMOUIIMPOBAHHEIM CTAaHIAPTHHM BEXOIOM,
// YIYyYmEeHHBEM C IIOMOWB "CUTHAJIBHOTO BHXOZA", OCHOBAHHOTO

// Ha HempolpenckasaTene misi obpaTHOro MemiIeHHOTO %K.

// File = x21mod0l.c

// parms Habop [1..MAXPRM] mapaMeTpoB

// dt - Habop [l..nb] mar B dopmaTe I'TMMII

// opn - Habop [l..nb] 1eH OTKPHTWS

// hi - Habop [l..nb] MakCUMaIBHHX LI€H

// lo - Habop [l..nb] MMHMMATBLHBX L€H

// cls - Habop [l..nb] 1eH B3aKPHTUSI

// vol - Habop [l..nb] 3HaueHmit obbeMa

// oi - Habop [l..nb] B3HaYEeHMII OTKPHITOTO MHTEpeca

// dlrv - Habop [l..nb] cpenHMx OOIUIAPOBOM BOJATMIBEHOCTH
// nb - KOJMYEeCTBO IHEV B Habope HaHHBX

// ts - CCBUIKA Ha KJIACC TOPTOBOTO CYMYJISITOPa

// eqcls - Habop [l..nb] ypoBHEeN kKammTana IO LeHaM 3aKpBTUS

// OOBSBIISIEM JIOKAJIBLHHE II€pEMEHHEE

static int rc, cb, neontracts, maxhold, signal, ranseed;
static float mmstp, ptlim, limprice, stpprice, entryprice;
static int entryposted, entrybar;

static float exitatr[MAXBAR+1] , prd[KAXBAR+1] , rnum, thresh;
static long iseed;

// KOIMpyeM IapaMeTpel B JIOKAJbHHE I[IepPeMeHHHEe M7 yIOOOHOTO obpameHys

thresh = parms[1]; // TIOpPOT BBIXOOHEIX 3HAYEHUN HEWPOHHON CeTun
ranseed = parms[2]; // WCHONB3YyeTCs IS VHULMaIM3aLyy CIIyYalHON
// ToCienoBaTelbHOCTI
maxhold = 10; // Tepuon MaKCUMaJIbHOTO YIEepKaHWS IO3MLIUN
ptlim =4.5; // 1eneBas NPMOHIIEL B eOUHMIAX CPemHEero MUCTYHHOTO
// nvanaszoHa
mmstp = 1.5; // 3amMTHas OCTAHOBKa B eIVHUIAX CPEeNHero MCTUHHOTO

// n$yanaszoHa

// BHIIONHSEM BHEUYMCIIEHNS IO BCEMy OOBEMy HaHHEIX

AvgTrueRangesS (exitatr,hi,lo,cls,50,nb) ; // CpemHWI MCTWHHBIL
// IOvalas3oH OJIs BHXOIA
NeuralForecast (prd, cls, nb) ; // TIPOTHO3HI

// 3BalyCKaeM TeHepaTop CIydYalHBX dYMCell

// ... WCIONB3YyeM pa3yIMydHHEe CJlydayHsle IIOCJIeNOBaTEeNIEHOCTY IOJIT KaxOOT'O pPHBHKAa
// ... ts.model() BO3BpamaeT MHOEKC pPHHKa (SP-1, YX-2, ...)
iseed = - (ranseed + 10 * ts.model{)};

rnum = ran2 (&iseed) ;

// TpOoXOomyM 4Yepes OHM, UYTOOH CMOLENVMPOBATH pPeasibHYIl TOPTOBIIO
for(cb = 1; cb <= nb; cb++) (

// He OTKpHBAaeM O3V OO Hadasjla IIeprona BHOOPKM
// ... TO Xe caMoe, dYTO yCTaHOBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) { egcls[cb] = 0.3; continue; ]

// BHIIONHSEM OXMIAlIMe IIPUKa3bl ¥ CYUTaeM KyMyJISTMBHE KaluTall
rc = ts.update (opn [cb] , hi [cb] , lo [cb] , cls [cb] , cb) ;
if(rc != 0) nrerror("Trade buffer overflow");
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egcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// CcuUMTaeM KOJMYECTBO KOHTPAKTOB [JIS IIO3VLIA

// ... M XOTMM TOPTOBaTbH SDKBMBAJIEHTOM LOJIJIAPOBOM BOJIATMIEHOCTU
// ... 2 HOBBX KOHTPakTOB Ha S&P-500 or 12/31/98

ncontracts = RoundTolInteger (5673.0 / dlrvicb]);

if (ncontracts < 1) ncontracts = 1;

// wu3beraeM yCTaHaBIMBATEL [IPMKA3H Ha [OHM C OTPAHUYEHHOM TOPTOBIIENH
if(hi[cb+1l] == lo[cb+l]) continue;

// TeHepypyeM "CTaHOapTHBEE" CIydalHee CHUTHaJb BXOIa
signal = 0;

rnum = ran2 (siseed) ;
if (rnum < 0.025) signal = -1; // CydYavHBl KOPOTKW BXOL
else if (rnum > 0.975) signal = 1; // CIyYayHel UIMHHBIL BXOL

// BXOOVM B CHEJNIKM IO II€HE OTKDHTUS
entryposted = 0;

if (ts.position() <= 0 && signal == 1) (
ts.buyopen('l', ncontracts);
entryposted = -1;
entryprice = opn[cb+l];
entrybar = cb + 1;

}

else if (ts.position)) >= 0 && signal == -1) (
ts.sellopen('2', ncontracts);
entryposted = -1;

entryprice = opn[cb+1];
entrybar = cb + 1;

// BBXOOVM U3 CHEJOK, WCHONb3Ysl MOOMOUIIMPOBAHHE CTAHLAPTHBY BHIXOL,
// BMeCTe C HEeMpPOCEeTEBHM BBIXOIOM
if (entryposted > 0) (

// VHULMamM3alyis ¥ BBXONH [UIS [JIVHHBIX [IO3MIMMA B [OEeHb BXOIa

limprice = entryprice + ptlim * exitatr[cb];
stpprice = entryprice - iranstp * exitatr[cb] ;
ts.exitlonglimit ('A"', limprice) ;
ts.exitlongstop('B', stpprice);

if (prd[cb] > thresh) ts.exitlongclose('C' ) ;
)
else if (entryposted < 0) {
// VHVIManM3aLysi ¥ BBIXONBE JIST KOPOTKMX [IO3ULIMA B IEeHb BXOIA
limprice = entryprice - ptlim * exitatr[cb);
stpprice = entryprice + mmstp * exitatr[cb];
ts.exitshortlimit ('D' , limprice) ;
ts.exitshortstop('E' , stpprice);
if (prdlcb] < 100.0-thresh) ts.exitshortclose('F') ;

}

else [
// BBIXOIB TIOCJIE IHS BXOmIa
if (ts.position() > 0} { // OjuHHBE [IO3MLIAA
ts.exitlonglimit ('G' , limprice);

ts.exitlongstop('H', stpprice);
if (cb-entrybar >= maxhold ||
prd[cb] > thresh) ts.exitlongclose('I");
}
else if (ts.position() < 0) { // KOpOTKME TO3ULIAA
ts.exitshortlimit ('J' , limprice) ;
ts.exitshortstop('K' , stpprice);
if (cb-entrybar >= maxhold ||
prd[cb] < 100.0-thresh) ts.exitshortclose('L') ;
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)

} // obpabaThBaeM Clenyopl OeHb

BrormenpuBeneHHBIN (parMeHT KoAa OIMMCHIBACT JIOTUKY CTPATETMH BBIXO
noB. Ilapametpsl ptlim 1 mmstp nmeroT 3HauYeHUS 4,5 U 1,5 COOTBETCTBEHHO,
IMOCKOJIBKY 3TU 3HAYCHMSI JaBAIN TYULIYIO 3¢ (HEeKTUBHOCTD ITPU TOPTOBJIE TTIOPT
denem (cM. Tadm. 14-1 B 1. 14). IMapametp thresh, T.e. 3HaYUeHUE TIOPOTA IS
BBIXOIOB Ha OCHOBE HEMPOHHOTO MPOTrHO3a, MoABEpracTcs onTuMu3aunu. Jlo
T'MKa JIOTIOJIHUTEJIBHOTO BBIXOJA BUAHA B OJIOKe «if», Ilie cpaBHUBAIOTCS MIOPOT
M IIPOTHO3, BBIIAHHBIN CeThI0. EC/IN yc10BME BBITTOTHSIETCS, TO T10 LIEHE 3aKPhI
THSI THSI OTHAETCS IMIPUKAa3 Ha BRIXOH U3 caenku. [lapameTp thresh mporoHsieTcst
ot 50 no 80 c marom 2.

PE3YJIbTATbl TECTUPOBAHUA HEWPOHHOIO BbIXOOA

Pe3ynbTaThli 5a30BOI CUCTEMBI

B 1a6n. 15-1 npuBeneHsl pesynbTaThl padotel MCCB. ITopor 6bu1 ycTaHOBICH
JIOCTAaTOYHO BBICOKO, YTOOBI CETh HE TeHepupoBajia HUKAKUX BBIXOAOB. DTa
Tabauila uaeHTUYHa Taoa. 14-1 mpu onTUMAaIbHBIX 3HAYEHUSIX (DUKCUPOBAH
HOM 3allIUTHON OCTAHOBKU U 1ieJIeBOM nmpuoObiiu. B Tabnuie: BhIb — yacthb 00
pasia gaHHbIX (B — B ipengenax, BHE — BHe nipenenoB Be1Oopkn); I[IPUB T —
o0111as TIPUOBLIb IJIMHHBIX CACNIOK, B ThicA4ax gosuiapoB; [IPUBHKP — obias
MPUOBLTb KOPOTKUX CAEJIOK, B Thicsiuax nosuiapoB; @.[IPUE — dakTop mnpu
ob111; JIOX % — TipuOBLIb B TIpOLIeHTax rofoBbix; P/IIPHUE — rogoBoe COOT
HollleHue pucka,/mpudnuin; BEP — accolluupoBaHHasi BEPOSITHOCTh CTATUCTU
yeckoit goctoBepHocTH; CHE/l — 4muclio cOeNoK Ha BCEX pBIHKAX B COCTaBe
noprdenst; [IPUE% — nipoueHT MpuObUTbHBIX caeiiok; SCAEJ — cpeaHss mpu
OBUTL/YOBITOK CcO caenku; JJHHU — cpenHsiss IINTEIBHOCTD CACJIKA B THSIX.

Mexnay 53¢ GheKTUBHOCTBIO CUCTEMBI B TIpe/ieiax M BHE MPeaeIoB BhIOOPKU
CYIIECTBYET OUeBUIHAS B3aMMOCBsI3b. CpelnHssl cliefika TpuHeciaa YObITOK
$1581 B mpenenax u $1580 BHe TpenesioB BHIOOPKU; MPOLEHT MPUOBLIBHBIX
c/IeIoK Ha 00enx BeIbopKax coctaBui 39%. COoOTHOIIEHUs pUCK/TIPUOBLTH CO
craBum —1,46 B npenenax u —1,45 BHe MpenesioB BHIOOPKH.

Pe3ynbTaTtbl TOProenu noprdenem ¢ HeMPOHHbIM BbIXOA0M

Tabn. 15-2 mpencrapisieT cO00U CTaHIAPTHYIO TAOJUILY PE3yIbTaTOB ONTUMU
3alMu. B Hell mpuBeAeHBbl pe3yabTaThl TOPTOBJIU MopTdesieM (hUHAHCOBBIX
WHCTPYMEHTOB ISl BCEX 3HAUEHUU MOpora, a TakxKe pe3yJibTaThbl PeIleHUs,
KOTOpPOE ObLJIO ONTUMAIBHBIM B Mpeaeiax BHIOOPKU, MOJIyYeHHbIE Ha JaHHBIX
BHE BBIOOPKU.
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B npenenax BEIOOPKM ObLIO MOJMYYSHO YIy4IlleHHWE OOILIUX Pe3yabTaToB 3a
CYET NIPUMEHCHMU A JOITOJTHUTEJIBHOIO HGﬁpOHHOFO BbIXOJa. Cpe[LHﬂﬂ l'lpl/l6blﬂb
B CIEJIKE TOCTATOYHO MEMJEHHO M3MEHSUIACh MTPY U3MEHEHUSX 3HAYCHUS TI0
pora. Haunyuiiiee 3HaueHHe MOpora COCTaBUIO 54, cpeaHsisl caeiKa IIpu 3TOM
npuHocuia yobITok B $832. TIpoleHT NpUOBIIBHBIX cleoK coctaBml 41%, ro
JIOBOe COOTHOIIeHUe pucka/mpubbiin —0,87. Takum oOpa3oM, BHeIpeHUE
HEUPOHHOTO BBIXOJa 3HAYUTEIbHO MOBBICUIO 3((HEKTUBHOCTD TOPTOBIU IO
CpaBHEHUIO C pe3yabTaTaMU, IPUBEASHHBIMU B Ta0J1. 15-1. BHe npenesioB BhI
OOpKU, BIIpoUYEM, YIyUYLIeHUs He Ha0Monanock: 3(p(GeKTUBHOCTh HE 0CO00 OT
JMn4anachk ot padotsl 6azoBoit MCCB. Korna uccienoBanack pabora HeMpoH
HBIX CeTel JIsI TeHepalMu BXOI0B, 3(p(PeKTUBHOCTh MPU MEePeXoie Ha TaHHbIE
BHE TIpelie/IOB BHIOOPKM IMajajia BeCbMa pe3KO — BUIMMO, HEUYTO MOMO00HOE
MTPOM30IIIO U B 3TOM TeCTe, T/I¢ B KAYECTBE JIEMEHTA CTPATErM BBIXOIOB HC
M0JIb30BAJIACh Ta XX€ HEWPOHHAs CETh.

Pe3ynbTaTbl TECTUPOBaHUSA HEAPOHHbLIX BbIXOA0B
Ha PasNN4YHbIX PbIHKaX

B 1a6n. 15-3 npuBoasiTCS pe3yabTaThl TOPTOBJIM C UCIIOJIb30BAHUEM ONTUMAJIb
Hoii MCCB 1 1010 THUTEIbHOTO HEMPOHHOTO CUTHAJIa BbIXO/a Ha Pa3IUYHbIX
pbIHKaX. BBUIO MCIOIB30BaHO ONTUMMAaJIbHOE 3HaUYeHue ropora (54) coracHO
Tabm. 15-2.

3HauuTeNbHAs MPUOBUIL KaK B Mpeleax, Tak U BHE MPeaeaoB BhIOOPKU
ObLTa MoJlydyeHa TOJIbKO Ha PhIHKE XWBbIX CBUHEN. Psia ppIHKOB (Hampumep,
HEeMelKasl MapKa M MeHa) MoKa3aJu 3HAaYUTEIbHYIO MPUObLIb B Mpeaeaax Bbl
0OpKM, HO ObLIM YOBITOYHBI BHE €€ MpeaesioB. B IIMHHBIX MO3ULIMSIX PHIHKHU
NYFE u HeaTu/MpoBaHHOTO OeH3MHa ObUIM MTPUOBLIBHBI KaK B IIpenesax, Tak
1 BHE TPEAESIOB BEIOOPKM — 3TO MOXHO OOBSICHUTh U CTATUCTUYECKUM apTe
(¢aKkTOM, TTOCKOJIBKY B Mpeesiax BHIOOPKU B JVIMHHBIX MO3ULIMSIX MHOTUE PHIH
KUY TIPUHOCUJIUA MTPUOBLIIb.

Tabauuya 15—1. IDgpexmuenocms b6azosoit MCCB, npednasnaueHHoil 0
UCNONB308AHUSL 8 COUEMAHUU C HEUPOHHOU Cemvlo, NPOSHO3UPYIO
weil cuenanwl 8vixo00a

BblE | MPUBAJT | NPUBKP | ®.NPUB | Aox% P/MPVE | BEP CHoEN NPUE% | $CHEN AHN
B -1976 |  -4073 0.83 -10.3 -1.46| 1.0000 3826 39, -1581 8
BHE -974| -1632 0.84 -21.6 -1.45| 0.9985 1649 39, -1580 8
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Tabauya 15—2. Appexmusnocmv mopeoeau nopmepenem npu covemanuu MCCB
U HEeUPOHHO20 CUCHANA 8bIX00A 0451 PA3NUMHBIX 3HAYEHUI napa
mempa nopoea

BbiE | NOPOr| NPHBAN | NPHEKP | ©.NPHE LOX% P/TIPHE EBEP CAEN NPHES | SCAEN | OHH

B 50| -1881] -4185] 0.73] -10.3] -222] 1.0000] 4282 37| -1418 3|
B 52 -901]  -3130] 0.88] -10.4] -1.12] 0.9088] 4030] 40| -1000 5
B [T} 438] 2888 o089 -10.0] 0487 05988 39se 41 832 8
B 58| -482] -3073] 088 -10.3] -0.81| 099T7| aei8 41| %07 7
B §8] -800] -3040] 088 -10.3] -0.81| 06978| 23888] 41| -938 7T
H 80 854] -3131] 088 -10.4| -0.98] 0.0989| 3864 41| -1031 7
i B82] -1204| -3379] 0.87]| -10.3 -1.14, 0.9908] 3854 40| -1212 7
B 64] -1533] -3486] 0088] -104] -1.21] 0.9098) 3847] 40| -1200 ;l
B 88|  -i720) -3885| 0085 -10.4] -1.30 1.0000] 3837 40| -1405

B 68 -1915| -3882| 0.84] -10.3] -1.40] 1.0000] 3832 39 -1513 8|
B 70| -1958] -3955] 0.84]| -10.3] -1.42] 1.0000] 3830 34| -1544 ]|
B 72| -1988] -3994] 0.84] -10.3] -1.44] 1.0000] 3829 30| 1558 8|
B 74| -1078] 4010 0.84] -10.3] -1.44] 1.0000] 3828 39| -1583] 8
B 76| -1978] -3088] O0.84] -10.3] -1.44| 1.0000] 3827 38| 1557 8|
B 78| -1978] 4011 084 -10.3] -1.44| 10000 3827 39 -1564 8
B 80| -1978] -4047| 0.83] -10.3 -1.45| 1.0000] 3828 38| -1574 8

|
BHE 54 1201 -1432] 081] -223] -188] 08887 1710 39 -1502 8

METOAO0J10'UA TECTUPOBAHUA TEEHETUHMECKOIO
KOMIMNOHEHTA BbIXOAO0B

ITocKkoJbKY MpaKTU4YeCKX OYeBUIHA HEOOXOAUMOCTh OTIEIbHBIX HA00OPOB Mpa

BIJI IJIS1 JUIMHHBIX M KOPOTKMX IO3UILIMIA, MBI IIPOBEJIX JBa TecTa. B mepBoM Tec

T€ CHCTEeMa IreHepUpYeT claydyailHble BXOIbI B JUIMHHBIE MO3ULIMKA (CUTHAJBI K
OTKPBITUIO KOPOTKMX MO3ULIMIA UTHOPUPYIOTCS ), a ISl BBIXOIOB IIPUMEHSIETCSI
MCCB, a Takxe oTneJIbHbIC IMpaBUjia, KOTOPHIE pa3padaThiBaIOTCSI FTEHETUYEC

KWM aJroputMoM. Bo BTOpoM TecTe Bce BXOIBI B JJIMHHBIE MO3ULIMA UTHOPU

pYIOTCSI, OTKPBIBAaIOTCS TOJBKO KOPOTKME Io3uiuu. enaercs IONbITKA pa3s

paboTraTh MpaBujia, XOpolIo padoTalolve B KadyecTe gonongHeHuss Kk MCCB
IIJIT KOPOTKUX CHEJIOK.

static void Model {float *parms, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *egcls) {

// BBIIONHSIET CJydYalHbee BXOOE C MOOMOUIIMPOBAHHEIM CTAaHOAPTHBEM BBXOIIOM
// ¥ C OOIOJHUTENBHEM I'EeHEeTUYEeCKM Pa3BUTHM "CUTHAJIBHBEM BBXOOOM"
// File = x21mod0l.c

// parms - Habop [1..MAXPRM] mnapaMeTpOB
// dt - Habop [1l..nb] mar B dopmare TTMMIL
// opn - Habop [1..nb] LIeH OTKPHTNS

// hi - Habop [1..nb] MakCUMaIBHBX LIEH
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// lo - Habop [l..nb] MUHMMAIBHBEX LIEH

// Cls — Habop [l..nb] 1LEeH 3akKpHTUS

// vol - Habop [l..nb] 3HadyeHmi obbeMa

// oi - Habop [l..nb] 3HayeHMI OTKPHTOTO MHTEpeca

// dlrv — Habop [l..nb] cpemHMX OOIAPOBOM BOJIATUIEHOCTHI
// nb - KOIMYEeCTBO [OHEM B Habope IaHHHX

// ts — CCHUIKA Ha KJI&CC TOPTOBOTO CHMYyJISTOPa

// eqcls — Habop [l..nb] ypoBHEN KammTajla IO LIeHaM 3aKpHTUS

// OOBSIBIISIEM JIOKAJIBHEE I[Ie€pEMEHHHE
static int rc, cb,
static float iranstp, ptlim,

static int entryposted,

ncontracts, maxhold, signal, ranseed;
limprice, stpprice, entryprice;

static int rulel [MAXBAR+1],
static float exitatr[MAXBAR+1], rnum, thresh;
static long iseed;

entrybar, exitsignal,

rule2 [MAXBAR+1],

modeltype;
rule3 [MAXBAR+1];

// KOIMpYeM IlapaMeTph B JIOKaJIbHEE IIEpEMEHHEE Ui YIOOHOTO ObpalleHys

ranseed = parms[14];

// TIOCIIemoBaTETBLHOCTU

modeltype = parms[15];

maxhold = 10;
ptlim =4.5; //

// WUCTIONB3YEeTCsl IS MHULManM3alyy  CIlyYayHO’

// 1=mMHHEE [O3MIMM, 2=KOPOTKME I[TO3ULIAA

// TIepron MakCUMalbHOTO yHEpPKaHMsS I[TO3VIN

eneBasi MPMOBIIE B eOVHMIIAX CPEeOHEeTrO MCTUHHOTO OvarasoHa
mmstp = 1.5; // 3amMTHasi OCTEHOBKA B eOMHMIIEX CPEeIHEro MCTUHHOTO Ouala3oHa

// BBIIOJHSIEM BHYMCIIEHMSI 10 BCeMy OOBEMY MHNaHHHIX, BKJIOYAs I[IpaBUIIa
AvgTrueRangeS{exitatr,hi,lo,cls,50,nb) ;

// CpemHmii MCTUHHEI OMAala30H I
/ / BBXOIA

Rules{opn, hi, lo, cls, vol, oi, exitatr, nb,
parms [1] , parms[2], parms([3], parms [4] , rulel);
Rules (opn, hi, lo, cls, vol, oi, exitatr, nb,
parms([5], parms[6], parms[7], parms[8], rule2);
Rules (opn, hi, lo, cls, vol, oi, exitatr, nb,
parms[9], parms([10], parms[1l1l], parms[12], rule3);
// BalyckaeM T'€HEepaTop CIyYalHEX YMCesl
// ... WCIOIB3YEeM pa3s3fiMdYHHE CIy4YalHEE IIOCTIefOBaTEeIBHOCTY I Kak[goTO DHHKa
// ... ts.model () BoO3BpamaeT MHIOEKC pHHKa (SP=1, YX=2, ...)
iseed = -(ranseed + 10 * ts.model());
rnum = ran2 (&iseed) ;

// TpoxomaM Yepes IOHM,

for(cb = 1; cb <= nb; cbt+)

(

YTOBE! CMOIIEeNIMPOBAaTE pPealIbHYI TOPI'OBIIO

// He OTKpHBaeM I[O3MIMM HO Hayasla Ieprofa BHOOPKN

// ... TO ®e camoe,

if (dt[cb] < IS_DATE) (

4yTO ycTaHoBka MaxBarsBack B TradeStation

eqcls[cb] = 0.0; continue; ]

// BHIIOJHSEM OXMOAlIME I[PMKAa3E M CUMTaeM KyMyJISTUBHBI KaruTal
rc = ts.update(opnlcb],

if(rc '= 0)
egcls[cb] =

hifcb], lolcb],

cls(cb),cb);

nrerror ("Trade buffer overflow");
ts.currenteguity (EQ_CLOSETOTAL) ;

// cunTaeM KOJIMYEeCTBO KOHTPAKTOB [OJId IIO3MIIMN

// ... M XOTMM TOPTOBAThH SDKBUBAJIEHTOM [OJUIGPOBOM BOJIATUIBEHOCTUA
// ... 2 HOBHX KOHTPakKTOB Ha S&P-500 or 12/31/98
ncontracts = RoundTolInteger (5673.0 / dlrvicb]);

if (ncontracts < 1)

// wu3beraem
if (hi[cb+1]

ncontracts = 1;

YCTaHaBJIMBaTE IIPMKAa3B Ha IOHU C OI‘paHVI‘{eHHOI;I TOpI‘OBHEIZ

lo[cb+1])

continue;
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// TeHepupyeM "CTaHIapTHHE" CIiIydalHele CUTHaJE BXOIa
signal = 0;

rnum = ran2 (Stiseed) ;

if (rmnum < 0.025 &&

modeltype == 2) signal = -1; // ciydYaiHeli KOPOTKVII BXOI
else if (rnum > 0.975 &&
modeltype == 1) signal = 1; // CIydYayHBlI OJIMHHBDL BXOL

// BXOmM B CHEJKM IIO LI€HEe OTKPHTNIS
entryposted = 0;

if(ts.position() <= 0 && signal == 1) (
ts.buyopen('l', ncontracts);
entryposted = 1;

entryprice = opn[cb+l];
entrybar = cb + 1;

}

else if(ts.position() >= 0 && signal == -1) {
ts.sellopen('2', ncontracts);
entryposted = -1;

entryprice = opnlcb+l] ;
entrybar = cb + 1;

// BHXOmVM U3 CHEJIOK, MCHIONB3YST MOOUGUIIMPOBAHHBEIL CTAHIAPTHHY BBXOL
// BMECTEe C HENPOCEeTEBbHM BBIXOIOM
exitsignal = rulel[cb] && rule2[cb] && rule3[cb];
if (entryposted > 0} {
// VHMIMamM3almMsl ¥ BBXOIBl IJIS IJIMHHBIX I[IO3MIIMI B IOeHbL BXOIa
limprice = entryprice + ptlim * exitatr[cb];
stpprice = entryprice - mmstp * exitatr([cb];
ts.exitlonglimit{'A', limprice);
ts.exitlongstop('B', stpprice);
if (exitsignal) ts.exitlongclose('C') ;

else if{entryposted < 0) {
// VHUIMaNIM3allMsl UM BBXONE IJIST KOPOTKMX I[IO3VIIA B IOeHb BXOIa
limprice = entryprice - ptlim * exitatr[cb];
stpprice = entryprice + mmstp * exitatr(cb) ,-
ts.exitshortlimit ('D', limprice);
ts.exitshortstop('E' , stpprice);
if(exitsignal) ts.exitshortclose('F') ;

else (
// BBIXONBEI TIOCJIE IOHS BXOma
if (ts.position()> 0) [ // OJjMHHEE IO3MIIAK
ts.exitlonglimit ('G' , limprice) ;
ts.exitlongstop('H', stpprice);
if (cb-entrybar >= maxhold) ||
exitsignal) ts.exitlongclose('I') ;
}
else if(ts.position() < 0) [ // KOPOTKME MOBULIU

ts.exitshortlimit ('J' , limprice);

ts.exitshortstop('K', stpprice);

if (cb-entrybar >= maxhold ||
exitsignal) ts.exitshortclose('L');

)
} // obpabaThBaeM Ccremyiomyi IeHb
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Tabauua 15—3.

YACTb il

CUCHANOM 8bIX00a 6 npedenax u eHe npedenos evlOOPKU HA
DPA3MUYHBIX PbIHKAX

WCCNEAOBAHVE BbixOAOB

Apgexmusnocmov mopeoeau MCCB 6 couemanuu ¢ HedpoHHbIM

PeaynsTated, NONYHEHHBIE B Npegenax BuGopHH PeaynuTars, HoyHeHHue BHe NPE1encs BuSopRE
PhIH MPHELN | MPHEKP] AO0X% | $COEN | NPHBE% | CAEN MPHI NPHEKF [O0X% | $CAEN | NPHE% | CAEN
SP 118) -215] -4.2| -948 43| 104 0] -7 -12.1] -1765 40 55
X 150] .220| -2.7] -583 42] 120 128] -27| 23.7] 2158 47 46
us 40 97, -24| -532 48[ 107 -17| 88| -18.4| -2001 48 43
TB -22| 75| -3.8| -1152 Lad 85 -104] -214]| -19.3] -5012 29 54
TY o[ -181 8.5 -1434 40( 113 <4} -220| -18.1] -4020 35 58
BP 158] -143 12| 147 43 100 51 14 .78] -807 40 45
|OM 280 -15 239 2801 47 98 47| -58] -14.4] -2198 40 47
SF -4 -150] -7.7| -1415 ar| 110 -156) 88| -23.2] -5387 30 42|
JY 48 57 41.8) 3304 54 122 -50 21 5.2 -494 43 57
ED B5| -177 -3.8| -084 k) o4 =57 20 -3.5| -803 a7 [1]
ED -416| -183] -9.8( -5280 s 114 87| -143] -13.7] 4910 M 43
CL -9 81 0.8 -151 37| 122 117 17| 40.7| 2870 40 47|
HO -103] -314| -8.8] -3793 37| 110 -138| -137| -22.9| -5885 27 47
HU 125| -158| -1.0] -282 45| 118 81 -15] 20.4] 1420 45 48
GC -55] -30[ 47| -Bl4 38| 108 31| 233] 84.4| 6027 54 44
] =321] -120] -9.0] -3742 37| 118 -17 55| -14.9] -2038 33 57
PL 54 87 -38] -p20 48| 133 -188 -180| -21.8| -8845 20 48
PA -20| -23] -1, 423 421 104 102| -83 9.0/ Beaz 50 44
FC 135] 104] 11.5] 1008 48| 120 -133] 110] -3.8] 498 42 45
LC 38| -108) -4.2] -620 37f 110 48| 74| -11.5] -2815 27 43
LH 181] 128] 158 51 97 13 157] 48.4| 4802 54 7
PB -218] -112 -8.8] -3104 33| 106 -137] -202| -20.8| -5982 20 57|
-] 1] -138| -4.4] -1292 45| 108 107 -90 44] 445 42 38
SM -1 17 0.7 158 49 97 128 5 338 2503 53 54
BO .248] 00| -6.8] -1480] 40| 108 -50] 47| -0.8] -89 40| 54
c -188] 142| -35] -420] 37| 103| | -215] -117| -22.7| 8192 28] 49
o «213] -3 -B.B| -3137 36 98 =128 -5 -21,5| -2585 28 52
W -88| -257| -10.0{ -2079 32| 118 =110 18| -10.2] -2338 42 40
KW -78] -128] -8.8| -158§ 41 120 -128) -B87] -22.9| 4485 33 48
MW -1 14 0.2 30 38| 114 80 -37| 108| 1 45 35
KC -171] 80| -52 -2108 34 110 90| 5| 21.3] 2740 48 35
cC 98| -19| -5.5| -1088 3B 108 -120) -20| -19.2] -3822 38 39
S8 -2080| -148] -8.7) -3211 38 111 51 -50] -12.7] -1852 42 52
JO -70] -70] -4.3] -1043 40 135 58 -1 88 M 47 48
CT 160) -90 44 8be 42 101 -53|  -52] -18.2[ -2117 44 50
LB 425 -81] 12.1] 3057 48] 100 -18] -113] -14.2| -2445 37 54

BrimenpuBeieHHBIN KO IEMOHCTPUPYET JIOTUKY KaK BXOJOB, TaK U BBIXO
noB. Ilapamerp modeltype ynipaBiseT BBIOOPOM IJIMHHBIX WM KOPOTKMX ITO
3ULIUI 111 TecTUpoBaHus. [lapameTpsl ptlim M mmstp 3amal0T COOTBETCTBEH
HO IIeJIEBYIO MPUOBUTL M 3aIMTHYIO OCTAHOBKY; OHU (PUKCUPOBAHBI HA TEX XKe
YPOBHSIX, YTO U B IIPeIbIAYyIIEM TeCTe HelipoHHOM ceTn. Kaxaoe u3 Tpex mpa
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BUJI paccunThiBaetcs Kak cepus 3HaueHnit MCTWUHA/JIOXKDb, u ecniu Bce Tpu
npuHumMaroT 3HaueHue MCTUHA, To nnogaetcst curHaj Ha BbIXoJ exitsig. B TekcT
MpoTpaMMBbl OOABJIEH OIEePaTOp if, KOTOPBII MOJAET CUTHAJ Ha BBIXO/I IO 1IeHe
3aKpbITUsI, ecau (if) Bce Tpu mpaBuia nawoT 3HaueHue MCTUHA (exitsig =
NCTHUHA). OBosouus npaBuJj ISl JUHHBIX U KOPOTKUX MO3ULIAN TPOBOIN
Jlach aHAJIOTMYHO 2BOJIIOLMY MPaBUJI LIS BXOJOB, ofycaHHOM B 1. 12. Micrionb
30BAIUCH 12 XpOMOCOM C TpeMsl TeHaMU-TIpaBuIaMu Kaxpaas. JUis moaydyeHust
MpaBuUJ BBIXOAA U3 JUTMHHBIX U KOPOTKUX MO3ULIAI TPOBOAUTCS 3BoJIoLHs 2500
nokojeHui ¢ ucnosb3oBaHueMm OptEvolve. 3atem misi TecTUpOBaHUS B Mpee
Jlax U BHE TIPENESIOB BBIOOPKU OTOMpanuch 1o 10 Jy4imumnx JIUHHBIX U KOPOT
KUX PELICHU.

10 ny4ywmx peLueHnn
c 6a3oBoi cTpaTermeii Bbixoga

B tabn. 15-4 mpusenens! 10 qydinivx 3HaYeHUIN IJ1s1 JJIMHHBIX U KOPOTKHUX T10
sunuii. O6o3HaueHus B tabnuue: HOMEP— HoMep peuieHusi, BEP— Bepo
SITHOCTb CTaTUCTUYECKOM JOCTOBEPHOCTH (B 3TUX YMCJIaX MTPOTTYIleHa, HO TIpe]
rojaraercst fecatuanas rouka), SCAE/ — cpeaHsist IpUObLIL/YOBITOK CO CAEI
ku, CHAEJI — obuiee KOMUUECTBO MpoBeAeHHbIX cnelok, D.I[TPUB — dakrop
npudblin, JOX% — NOXOMHOCTH B MPOLIEHTAX T'OJAOBLIX.

Jlyuiiee U3 peneHU 1JIst JTTMHHBIX TTO3UININ OBIIO 0OHapYkeHO B 845 1o
KOJIEHWU 3BOJIIOLIMOHHOTO Tpoliecca, a Uil KOpOoTKuX — B 1253 mokonenuu. B
OTJINYME OT TeCTa MOjeJiell BXOoJa HU OJHO U3 T€HETMYEeCKU TMOJYYEeHHBIX pe
IIEHU I He obecreynio MpuobLIN, HO, COrJacHo Taba. 15-5, coueraHue reHeTu
YeCKUX CUTHAJIOB ¢ 0a30BOW CTpaTerueil BHIXOJ0B MPUBEJIO K SBHOMY yJTydllie
HUIO Pe3yJIbTaTOB.

TlpaBuia, COOTBETCTBYIOILIME XpOMOCOMaM U3 Tabj. 15-4, 3Byuar ciaenyto
1M 00pa3oM.

IMpaBuna st BeIXoaa U3 JJIMHHOW MO3ULIMY: €CJTN 1IeHa 3aKPBITUS TEKYIIEe
IO IHS BBIIIE SKCITOHEHIIMABHOTO CKOJb3s11ero cpenHero (DCC) 1eH 3aKpbl
T ¢ nepuoaom 12 aHeii, Ho HUKe DCC ¢ nepuoaoM 49 nHelt U TEKYILIUA 1eHb
MPEeICTaBIISIET COO0I HOBBIN IIECTUAHEBHBII MAKCUMYM, TO U3 JUTMHHOW TTO31
UM CJIeAYeT BHIXOMUTh. [IpaBuia, TakuM 0O6pa3oM, WIMYT CUTYyallMIo, TIe Ha
¢doHE IOJTOCPOYHOTO TMANAIOIIETO TPeHIa HAOJIIoMaeTCs KPaTKOBPEMEHHbII
POCTIIeH, TOCTUTIIINI CBOETO MAKCMYMa U TOTOBBIH 3aBEPIINTLCS, TTOCJIE YETO
JTIOJIKHO BO30OHOBUTHCS TafieHUE — BeChbMa MOAXOASIINN MOMEHT JIJISI BBIXO
1a V3 JJIMHHOU MO3ULIUU.

[MpaBusia 1y1st KOPOTKOM MO3UIIMY TTIACAT, YTO BBIXOJIUTH CIIEAYET B Cllydyae,
KOIJa LieHa 3aKPBITHS TEKYILEro AHs Bhile 16-gHeBHOro DCC U 22-1HEBHOIO
MPOCTOTO CKOIB3SIIIETO CPETHETO IIEH 3aKPBITHsI, a THINKATOP KOHBEPTeHIINU,/
IuBepreHUUU ckoab3daiux cpeaaux (MACD) nagaet. anusiit MACD ucnosib
3yeT DCC ¢ nepuoaoM 6 aHeit a5t 6b1cTporo kommnoHeHta 1 DCC ¢ nepuoaom
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Tabauua 15—4. Jlyvwue 10 pewenuil 045 OAUHHBIX U KOPOMKUX NO3ULUUIL,
noayueHHvle 6 npouyecce 280410UUU

PelueHus ansg pNMHHLIX NO3ULMIA

HOMEP BEP $CAOEN CAEN @.NPUB AOX%
845 706728 -324 1972 0.96 -4.9
1752 712448 -350 1947 0.96 44
1804 737793 -354 1994 0.96 -5.0
1464 728199 -379 1944 0.96 -5.0
1755 729060 -382 1934 0.96 -5.1
1591 761321 -384 1999 0.96 -4.5
1584 733418 -394 1925 0.96 -4.8
637 750316 -397 1974 0.96 -5.2
1810 739410 -399 1944 0.96 -5.0
1850 742540 -399 1938 0.96 -5.3
PelueHns pns KOPOTKMX NO3uLMiA
HOMEP BEP Ban.n CAOEN &.NPUB AOX%
1253 999842 -1645 1959 0.78 -10.2
1758 999695 -1646 1943 0.80 -10.1
1183 998990 -1717 1885 0.81 -10.1
1379 999639 -1755 1920 0.79 -9.9
1129 999211 -1756 1885 0.81 -10.1
472 999161 -1757 1885 0.81 -10.2
1833 999161 -1757 1885 0.81 -10.2
1816 999834 -1764 1932 0.79 -10.3
1881 998851 -1764 1869 0.82 -9.9
1427 999581 -1767 1916 0.80 -10.0

10 oHel nJ1s MeUIEHHOTO KOMITOHEeHTa. TakuM o0pa3oM, cMcTeMa BHIXOOAWT B
TeX CyJasix, KOrja Ioce CIiaXXUBaHUs PhIHOK BCe el TTPOM3BOAMT BIIeUaT

JIEHHE TaJarollero, Ho MOCIeAHSIS LIeHa 3aKPhITUS TPOOHUBAeT BBEPX JIBa CKOJIb

3SIIKUX CPETHUX, YTO MOXET OBITh TPU3HAKOM Hauyajia HOBOTO TTOBBIIIAIOIIETO

csl TpeHa.

PesynbTatbl BLIXOAOB MO ONMUCaHHbLIM NpPaBuiaM oS AJIMHHbIX U
KOPOTKUX NO3VLIA

B 1a6a. 15-5 npuBeneHsI pe3yabTaThl TOPTOBIU C MMOMOIIBIO 10 JydInmx pere
HUM (IJTMHHBIE U KOPOTKHUE NO3ulinn), ucnosib3ytoimx MCCB u reHeTudyecku
pa3paboTaHHbIE CUTHAJIBI BEIX0Ma. BXOIBI B pIHOK OBUIM CIy4YaliHBIMU. B Tab
JINIIE OTAEIbHO IMOKA3aHbl PEe3Yy/IbTAThl JJIMHHBIX U KOPOTKUX MO3ULMiA. [laH
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Tabauya 15—5. IDgpgexmuenocmv MCCB c dobaenrenuem eenemuuecku paspado
MAHHBIX NPAGUA CUCHAAA 8bIX00A NPU CAYYALHOM, 6X00e 8 coeaku

JANWHHbIE NO3ULMKN
TECT Bbl6 | MPUB |nPusgM | NPUBKP | ®.NMPUB| [10X%. | P/MPUB BEP COEN | NPUB*| $COEN | [OHU

CTAHA | B -1324| -1324 0/ 093 73| -0.35 0.8628| 1923 41| -688 8
FEH B -640 | -640 0/ 096 49| -0.17| 0.7067| 1972 43| -324 7
CTAHA | BHE -942 | -942 o 089 -132| -0.61| 0.8938, 830 39| -1135 8
FEH BHE -845 | -845 0/ 089, -158| -0.60| 0.8903 854 41| -990 7

Kopotkue nosuuymn
TECT Bbl6 | MPUB | nPvsan [MPvBkP |®.NPUE | LOX%, P/MPUB| BEP COEN | NPUB% | $SCAEN | OHW
CTAHA | B -3850 0| -3850, 0.80 99| -1.09| 0.9997| 1847 37| -2084
0
0
0

rEH B -3223 -3223| 0.78| -10.3| -1.15| 0.9998| 1959 37| -1645
CTAHA, |BHE | -1497 -1497 | 0.82| -204| -1.02| 0.9818] 792 38| -1890
FEH BHE -889 -889| 0.86| -18.2| -0.73| 0.9325| 841 40| -1056

0|0 O

HbIE TaKXKe pa30UThI TI0 HOMEPY TecTa U 1o Buay Beioopku. CumBosisl B u BHE
03HAYaloT Pe3y/IbTaThl TECTOB Ha JaHHBIX B IIpeliesiaXx BEIOOPKU U BHE Mpeae
J10B BeIOOPKHU cooTBeTcTBeHHO. CTAH/I 03HaYaeT TECT C UCIIOIb30BAaHUEM TOJIh
ko MCCB, 'EH — tect MCCB B coueTaHMU C TeHETUYECKU pa3padOTaHHBIMU
TpaBUJIaMMU.

B mMHHBIX TTO3ULIMSIX B Tpeaenax BEIOOPKU A00aBieHUe TTpaBuil 3HAY1
TEJIBHO CHU3WIO CpeIHUI YORITOK B caeiake — ¢ $688 mo $324. Ilpouent mpu
OBLIBLHBIX CIEJIOK OBbIcHIcs ¢ 41 10 43%. 'omoBoe COOTHOIIIEHNE pUCKa,/ TIPU
osum ynyuimiock ¢ —0,35 o —0,17. Bae npenenoB BEIOOpKYU 3 PEKT reHe
TUYECKHU pa3pabOTaHHBIX CUTHAJIOB BBIXOJA COXPAHWJICS, XOTSI U B MEHBIIEH
crenenu. CpenHuii yObITOK B caenke causmiics ¢ $1135 o $990. IpouenT ipu
OBLTBLHBIX cAeOK oBbIcHIICS ¢ 3910 41 %.CooTHoIIIeHUe pUCKa,/ TTPUOBUIN YIyd
mmiaock ¢ —0,61 1o —0,60. B ob1ieM, 100aBIeHEe TEHETUYECKH pa3paboTaH
HBIX MPaBUJI K CTAHIAPTHOM CTpaTerMy BBIXOJOB ceOsl orpasnaio. B orimune
OT HEAPOHHBIX CUTHAJIOB BbIX0/1a 3(dEKT coXxpaHUICS BHE MPEeaoB BHIOOD
KU, T.€. TIOITOHKA IO UCTOPUYECKUE TaHHbBIE U M30BITOYHASI ONTUMU3AIISI HE
MMeJIA pellaoliero 3HaYeHMSI.

B KOpOoTKUX TTO3UIMSIX KaK B TIpeliesiax, TaK ¥ BHE TIPEeIeoB BHIOOPKU OT
MeJeH MOAOOHBIN MOJIOXUTEIbHBIN 3¢hdeKT. B mpenenax BEIOOpKHU m00aBiie
HUE TeHeTUYEeCKU pa3pabOTaHHOIO CUTHAJIa BBIXOJA CHU3WIO CPEIHMI YObI
TOK B crenke ¢ $2084 no $1645. IpoliieHT MpUOBIIBHBIX CAEIOK HE M3MEHUIICS.
Kak HUM cTpaHHO, roIOBOE COOTHOIIEHNE PUCKa/TIPUOBIIN YXYIIINIOCH C
—1,09 10 — 1,15. BHe nipeaenoB BEIOOPKM CPeTHU YOBITOK B CASIKE 3HAYUTETh
HO yMeHbIIcs: ¢ $1890 no $1058. IIpoueHT MprOBUTEHBIX CIEIOK BEIPOC ¢ 38
1o 40%, a ToIoBOe COOTHOIIIEHUE pUCcKa,/MpUObLIN yiaydiuiaoch ¢ —1,02 1o
—0,73. Kak u panee, nobaBjieHre TeHETUYECKHN HAIEHHOTO TIpaBUja BBIXOIA
K cucteme MCCB nmokazano ¢Boio 3(p(peKTUBHOCTb U BHE TIPEACIOB BHIOOPKH.
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9P PeKTMBHOCTb AJIMHHBIX NO3ULMIA HA Pa3/INYHBIX PbIHKaX

B 1a6i1. 15-6 npuBeneHa nundopmMmaiusg o padore cucreMsl MCCB coBMecTHO ¢
TeHeTUYECKM Pa3pabOTaHHBIMM ITPaBUJIAMU BBIXOHA U3 JUIMHHBIX TO3ULIAIA Ha
pasnInMYHBLIX peIHKaX. Kak B mpepenax, Tak ¥ BHE NPEAEIOB BEIOOPKU ObUIN
BHITOAHBI HecKOJIbKO peIHKOB: NYFE, chipoii HeTH, HEATUIUPOBAHHOTO O¢H
3MHA W XUBBIX CBUHEM. JIpyrue pbIHKM ObLIY MPUOBUTBHBIMU B TpEIeiax Bbl
0OpKHU M YOBITOYHBIMU BHE MPEAEIOB BEIOOPKU, MM HA000pOT. B3anMocBs3b
MEXIy pe3y/JbTaTaMU TOPTOBJIM B TpeesiaX U BHE TpeneoB BbIOOPKHU ObLia
HU3KOM.

Tabauuya 15—6. IDgppexmusenocms cucmemovr MCCB ¢ dobasaenuem eenemuuecku
paszpabomantbix npagua evixoda. Haunnsie nosuyuu. Cpasnu
menvHvle OaHHbIE NO PA3AUUHBIM PbIHKAM

FhlH NPHBAT D.NPHE | BOX% SCaEn NPHE® | CAEN NPHBAMN ©.NFHE| O0X% SCAEn NPHE% | CAEN
SP 124| 1.38] 14.1] 2508] 50| 48 20 0.82] 40 -958] 33| 21
X 128] 1.28] B.2| 2301] 44| 56 178 212| 589| 7788| 60| 23
UsS 30| 0.91] -28] -725 48] 54 34| 118 8.7 1457| 50/ 24
T8 -188| 0.67] -7.6] -3524] 39| &3 a3 1.1 58] 1344] 52| 25
TY %8 0.91] -3.7] -012] 41| 82 38| 1.14] 98] 1442] 52| 25
BP 83| 1.16| 58| 1248] 45 51 -127] 0.31] -19.3] 8057 33| 21
DM 257 1.74 4.5 5250 51 49 -T0| 088 -19.4| -3085 43 23
SF 50 1.12| 4.7| 980| 42| 52| | -148] 0.94] -21.2] 9794 13| 15
JY 156 1.3 16.8) 2417 48 .7 -44 083 -7.8] -1519 a7 29|
cD 8] 102 04 132 50/ 50| | -184] 0.55 -14.7] -5280] 31| 35
ED -481| 0.45] -10.1] -8204] 34| 58| | -158] O47T| -14.7| 6872 43| 23
cL 28] 1.05] 1.3] 497 45 80 230] 2.71| 64.9) 10040] 58| 23
HO -107| 0.80] 4.9 -1827]| 42| 58] | -155| 0.27| -20.0] -8833] 11| 18
HU 154 1.32] 8.5] 2083] 48] 52 100] 1.63| 32.4] 4562 54| 24
GC -122| 0.75 -5.1| -2508 a4 49 -20| 092 -3.0] -B4B8 45 24
5] -232] 084] -7.8 -3742] 38| 62 -83] 0.74] 93] 3214] 34| 28
PL 50| 1.00] 28] 715 51| 70| | -190] 0.38] -20.4] -a270] 30| 23
PA 18] 0.76] B4 -z188] 38| 54 221] 3.40] 76.0| 13038 70| 17
FC 200 152 14.7] 2044] S0 s3] | -114] 058 -A7.1] 4089] 38| 28
LC 17| 104 1] 3 44 &2 55| 0.77] -8.5 -1980] 38| 28
LH 154] 1.33] 11.3] 3025] sS4 &1 211] 3.77| 133.8| 13223| 75| 18
PB 178| 084| -85 -3508] 38 49| | 120 0.80] -12.7] -A004| 38| 30
s 1] 0.82] -3.0] -1447| 41| 58 48] 1.50] 278| 2505 52| 19
SM 70| 0.82] -2.8] -1448] 38| 49 228 3.39] 118.8] ©948] 69| 23
BO -240] 048] -84 -5238] 32| 48 81| 0.78] -121| -2052] 33| 30
c -143] 0.78] -50] -2702] 33| 53| | -172| 0.40] -17.4] B630] 26| 28
[¥] -188] 0.84] -10.3] -3853] 24| 48| | -164] 0.42] -18.4] 5874 20/ =20
W -101] 083] 58] -1814] 41| 58] | -158] 044 -18.7| BB72| 30| 23
KW 39| 1.07| 2.3 638] 50| @81 | -158] 0.50] -18.2| -5470] 31| 29
MW 85| 1.15| 58] 1350 48| 63 17| 0.90] 48] -850 400 20
KC -150| 0.70/ -4 4| -27B4 38 54 147 2.97 58.8] 7774 57 19
CC 50| 088] 38 1139 41| 53] | -115] 025 -221| -7202] 25| 18
5B 18| 095 -1.8] -350] 47| 55 o/ 1.00] 0.0 0| 52| 21
) 132| 0.77| .5.2| -2077] 38| &4 108] 1.83] 54.1| 5073 68 21
!G_T 158 1.40 17.6| 3380 48 47 £1| 0.75] -16.8] -2282 37 27
LB 378| 180| 24.1] 6410, 50| 5@ .35| 087 1.8 -1187] 40 30
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93¢ heKTUBHOCTb KOPOTKMX MO3ULMIA HA PA3JIMYHBIX PbIHKaX

B 1a0. 15-7 mpuBeneHbI pe3yabTaThl BHIXOJAOB M3 KOPOTKUX MTO3UIIMI, TIPOU3
BeneHHBIX Ha ocHoBe MCCB u nipaBwiI BbIXoJa, pa3pab0TaHHBIX C TTOMOIIBIO
TeHEeTUYECKUX aJITOPUTMOB. 3JeCh CBSI3b MeXIy 3G (EKTUBHOCTBIO B TIpee
JIaX ¥ BHE TIpeJeIoB BEIOOPKHM ObLIa OoJiee BeIpaxkeHHONW. OcoOeHHO ImpruMeya
TeJIbHA IMPUOBLUIHL B 00EMX BEIOOPKAX, IMMOJIyYeHHAsI Ha ppIHKE MeHBI. TakxKe ObLT
MPUOBITBHBI pEIHKHU CBIPO# He(TH, HESTWIMPOBAHHOTO OEH3MHA, OTKOPMJIEH
HOT'O CKOTa, KMBBIX CBUHEM, COEBOI MyKH 1 Kode.

Tabauya 15—7. IDigexmusnocmo cucmemor MCCB ¢ dobasérenuem eeHemuuecku
paspabomannbix npasua évixooa. Kopomxue nosuyuu. Cpasuu
menbHble OaHHble N0 PA3AUMHBIM DbIHKAM

PhiH NPHBHP] ®.NPHE| A0X% | SCAEN | MPWES | CAEN NPHBHP| ©NPHE| 00X% | SCOEN | NPUE% | CAEN
sP -187| 0.58] -7.5| -3128 33 B0 -181] 041 -19.8) -5840 29/ 34
X -310] 040 -9.0] 4770 35 &5 -17] 091 42| -748 30 23
us -85 0.77| -B.0) -1554 40 55 -41| 0.75] -11.0] -2175 36 18
TB -182| 0.58] -B.4| -5073 37 2 =-118] 0.48| -23.4| -4283 28 28
TY -138| 087 -7.9] -2780 4 50 -243| 0.22] -21.6| -7882 25 N
BP -108| 0.71 -8.0| -2052 38 52 88| 089] -11.1] -3030 38 23
oM -104] 0.72] -9.0] -2263 k) 48 -53| 0.72] -128] -2143 44 25
SF -101] ©0.75| -8.0| -1883 39 81 42| 1.28] 17.1] 1473 58 29
JY 138] 1.50] 13.1] 2473 48 58 141] 188 58.8] 5251 51 27
cD -157| 0.57| -8.8] -3880 25 43 82| 0.78] -11.2] -2415 34 28
ED =417, 0.38]| -10.1| -7458 23 58 -180] 0.17] -22.8| -8515 21 19
CL 87| 1.24 8.1] 1482 ar 50 10] 1.07 as| 403 40 27
HO -264| 0.51 -7.7| 4725 32 58 -T| 087 -1.3] -248 48 29
HU 14| 1.03 0.7] 238 39 81 81 1.48] 224 2881 58 23
GC 177 0.64] -10.3] -3107 1 57 252) 4.44| 148.2| 13288 73 19
El 64| 0.88] -34]-1120 40 57 700 1.32] 285 2438 48 20

-104] 0.76] 54| -1776] 44| 6| | -158] 045| .21.1] 6617] 33| 24
|PA 84| 080 -54| -1288 42 50 7| 1.07 22| 308 48 25
|FE 34| 108] 22| 534 41| 5 | @0| 1.79] 32.7| 6043] 60| 15
LC -168] 084] -B5|-2827] 33| 68 -35| o0.76] 5.9 -2081] 23| 1
LH 38| 113 24| 870 40 44 126| 248]| 54.7| 86854 57 19
PB 271 1.07 1.6] 505 38 54 -186| 0.44| -18.5] -8177 40 27
s -202] 037 -9.2] -5848 3 50 -118] 0.28] -17.1] -7945 3 18
SM 18| 1.08 14| 378 48 43 2| 117 8.8/ 1028 a7 32
BO -28| 0.04] -20/ -438 40 81 -11] 0.83 -2.8| -558 35 20
Cc -20| 0.893 -1.3] -508 M 50 30| 1.28 13.5] 1445 52 21
[«] -53| 0.88 -3.5| -1112 35 48 0] 1.00 0.0 3 a7 24
w -187| 0.80[ -10.1] -3188 35 a2 33] 1.38] 13.1] 2223 53 15
KW -45 091 -2.3| -B8T 3 88 23| 1.15 8.5 123 N 19
MW -45 0.80] -2.2 -B&4 7 53 -18| 044| -17.8] -5845 35 14
KC 84 127 87 1723 48 48 4] 1.05 1.8 318 40 15
cC -17| 0985 -1.1] -327 42 54 28| 127 7.3] 1182 45 22
SB -157] 0.65 -8.0 -2588 38 81 -84 0.684| -10.7| -2083 21 32|
JO -55| 089 43| -830 7 87 88] 064| -18.4| -2758 40 25
cT -30| 0.91 -2.5| -583 42 52 42| 0.71] -12.8 -1850 47 23
LB -108) 0.74| -5.0| -2257 40 47 -80| 083 -221| -3100 34 26
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SAKJTIOMEHUE

BeimienpuBeieHHbIE TECThI MPOJIEMOHCTPUPOBAIN Psii BAXKHBIX (pakToB. Bo

MEepBbIX, HEWPOHHBIE CETU BHE TPEAeOB BHIOOPKU MPOIESMOHCTPUPOBAIU
MEHBIIYI0 YCTOMYMBOCTb, Y€M T€HETMYECKU pa3paboTaHHbIE MpaBwia. JTo,
HECOMHEHHO, CBSI3aHO C OOJIBIIMM YMCJIOM MTapaMeTpPOB B HEHPOHHOM CETU MO
CpaBHEHUIO C MOJIEJISIMI Ha OCHOBE MpaBuWI. MHBIMU ClIOBaMU, HEWPOHHBIE CETU
cTpajanu OT U30LITOYHOM MOATOHKY MOJ UCTOpUYecKUe faHHble. Kpome Toro,
ObUIO MOKAa3aHO, YTO A00aBJEHUE CJIOKHOTO CUTHAIA BbIXOZA, OYIIb TO HEHPOH

Hasl ceTb WM Habop TMpaBWJI, TTOJIYYEHHBIX C TIOMOILIBIO TeHETUYECKO IBOJIIO

LIMK, MOXET 3HAUUTEJbHO YIYUYILINTh CTpaTerio BeixoaoB. [Ipu ucmnosas3oBa

HUU Oojiee YCTOMYMBBIX TEHETUYECKMX TMPaBUJ TMOJyUYEHHbIE MPeUMYyIlecTBa
COXpPaHWJIKUCh U TIpY paboTe BHE MPeIesioB BEIOOPKMU.

HeitpoHHast ceTb 1 111a0J10HBI TTpaBUJI ObUTM M3HAYAJBbHO MpeaHa3HAYEHbI
JUIs1 pabOThl B CMCTEMaX BXOJOB U MPOSBUIN ce0s1 JOCTaTOUHO XOPOIIO TMpU
reHepalu peaKUX CUTHAJIOB BXoJa. B cTparernu BbIXog0B ObUIM ObI MTpearnoy
TUTEIbHBI MMPpaBUJia, TEHEPUPYIOILIIME CUTHAJIBI 3HAYUMTeJIbHO vatle. CyliecTBy
€T 000CHOBaHHOE MHEHUE, YTO HAbop 1I1abJI0HOB MPaBW, CeLMaTIbHO Mpes
Ha3HAYEeHHBIN IUIsT pa3padOTKX CUTHAJIOB BbIXO/Aa, ObLI ObI Topasno Oojee 3¢
dektuBeH. To Xe caMmoe OTHOCUTCSI M K HEUPOHHBIM CETSIM.

YTO Mbl Y3HAIIN?

M306biTOUHAsT MOATOHKA MOJ MCTOPUUYECKHE JaHHbIe BpeaHa He
TOJILKO TPU CO3IaHUM BXOJIOB, HO TaKXKe U BLIXOIOB.

CJI0XHBIE TEXHOJIOTUU, BKJIIOYasl TeHETUYECKHUE alTOPUTMbI, MO
TYT ObITh 3(P(HEeKTUBHO UCITIOIB30BaHbI IJIs1 YAYUYIIEHUS CTpaTeruii
BBIXO/IA.

Jaxe rpyOble MOMBITKM YIYUIIIEHUs BHIXOIOB, MOA0OHBIE TTPUBE
JIEHHBIM 3[I€Ch, MOTYT YJIYYIIUTh CPEAHIO MPUOLLIL B CENKe Ha
COTHU [I0JITapOB.



akKJinroueHue

MBI TIpOLLIY AOJTHI TYTh C Havajaa M3YYeHUsT CTPATETUl BXOJAOB U BBIXOIOB.
HMHoraa nopora 6bL1a TSDKeJION 1 6e3pagoCTHOM, MHOTIA YAUBUTEIBHOMN U TOJ
Hoii Hagexna. Kak Bcerma mocJie J0JIroro myTH, X04eTcsT cOOpaThCsl ¢ MbICSIMU
M OTBETUTH Ha BOIPOCHL: «YTO Xe MbI y3Hanmu?» u «Kak 310 MOXHO ITpuMe
HUTB?». OTBETOM Ha MEPBBIA BOIIPOC MOXKET CIIYKUTh JA€TATbHOE PACCMOTpE
HHME HaIlIUX Pe3y/IbTaTOB. HAUMHAS C OTKPBITUI, CIEIaHHBIX TTPU aHAJIM3E 10
BeleHUs TopTdesisd Ha HeNbIX Kilaccax MOAeNeit, M mepexons K crenuduiec
KM KOMOMHAIIMSIM MOJIENIE 1 IIPUKA30B, K OTAEIbHBIM PHIHKAM 1 ONTUMAaJIb
HBIM METOAaM TOPTOBJIM Ha HUX.

HccnenoBaHHBIN B JAHHOM KHUTE MaTepral MOXHO YITOIOOUTh BUIY C ca
MOJIETa, JICTSIIETO B TEMHOTE: C OOJIBIION BBICOTHI BUAHBI TOJTHKO TEMHBIE PO
cTpaHCcTBa (KJIACcChl MOJIENE, MPUHOCSIINX YOBITKM) U CBET/IbIC MSATHA (KJ1ac
CBI MojIeJieil, paboTAIOIINX XOPOIIIO WX 10 KpaitHeil Mepe Jydllle, YeM reHe
paTtop ciaydaiHBIX caeiok). C 3Toi BBEICOTHI BUIHA 3(D(OEKTUBHOCTL MOIEIICH
OTHOCUTEJIBHO BCero MopTdesi TOPTyeMbIX PIHKOB.

3areM camoseT cHmkaeTcst. CTaHOBUTCS BUIHO OOJIBIIE JAeTaeil — BUI
HO, 4TO CaMble SIpKUE CKOIJICHUSI 00pa30BaHbl ICTOUHMKAMM CBETa C pa3HOM
SIPKOCThIO (COYETAHUSIMU MOJEJICH U TTPUKA30B C pas3IuIHoN 3(h(PeKTUBHOC
ThI0). B TEMHBIX TPOCTpaHCTBAX TAKXKeE TOMANAIOTCs MaJlecHbKIE U30JIMPOBaH
HbIe TOYKHM CBeTa (yIauyHble KOMOMHALIMU MOJEJICH 1 TTpUKa30B Ha (hoHe Mac
CBI yOBITOUHBIX). Ha 3TOM ypoBHE BUIHBI TAKXKE YIACTKU, HAXOISIIINECS B IO
JIyTbMe (COUYeTaHUS MOJIEJIeH U TTPUKA30B, MPUHOCSIINUX YOBITKH, HO paboTaio
VX JIy4Ille, YeM MOJIENb CIyJallHbIX CIEJIOK, YTO MaeT HAaIeXIy Ha YIydlle
HUE B COUYETAHWU C KAYeCTBEHHBIMU MPaBUJIaMH BBIXO/A).

B koHIIe KOHLIOB MpUOJIMKaeTes mocaaka. MoXHO 3arjiTHYTh B CBETJIbIC
TOYKU ¥ YBUIIETh MX BHYTPEHHIOIO CTPYKTYPY, T.€. OTICJIbHBIC PHIHKH, TJE JIyd
1IIe Bcero paboTaloT JaHHbIe KOMOMHALIMYA MOJeieil 1 IpuKa3oB. Terepb 00
paTUMcs KO BTOPOMY BOITPOCY: KaK 3TO MOXHO MPUMEHUTh. OUeBUIHO, YTO
MyTeM OIPeIeICHUST YCTOMYMBO TTPUOBbLUIBHBIX (B TIpeesiax U BHE TMpeAcsioB
BBIOOPKHM) cOUYETAHUIA MOJIENIEH, TIPUKA30B U PhIHKOB MOXHO CO3/1aTh XOPOIIYIO
cTpareruto Toprosiu noprdenem. K atomy MoMeHTy OyIeT SICHO, UTO B Teue
HHE MoJIeTa Mbl YBUACIU U Y3HAIU JOCTATOYHO MHOTO JIJISI TOTO, YTOOBI CO31aTh
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3¢ deKTUBHBIN MOPTdESb TOProBbIX CUCTEM U (PMHAHCOBBIX MHCTPYMEHTOB. B
KauecTBe WUTIOCTpalUU Takoi noptdesb OyneT co3naH U MPOTECTUPOBAH CO
CTaHAapTHOM CTpaTerueil BbIXOMA.

KPYMHbIA MJIAH

MBI MOJIHOCTBIO MCCeI0BAIM KaXK bl U3 KJIacCOB MoJiesielt Bxoaa (T.e. BCe ciie
NIyIollIe 3a TPEHAOM MOJEIU Ha OCHOBE CKOJIB3SILIUX CPENHUX, BCE MOJEM Ha
OCHOBe Ipo0O0EB, BCe MaJIble HEMPOHHBIE ceTH). Bce TeCThI 1Mo Kaxkmoit n3 3Tux
TPYIIT YCPETHSTUCH T JaHHBIX B TIpeliellaX M BHE IPEIeiOB BEIOOPKM.

C GOJIBIIMM OTPBIBOM JIMIMPOBAJIa TeHeTHUeCKasT MOJIENb: TOJbKO OHA JIa
BaJIa YCTOMYMBYIO TIPUOBLIb B yCpeIHEHUH 110 BeeM Tectam ($3271).

3a Heif 1o TToKa3aTeIsIM YCPeTHEHHBIX pe3yIbTaTOB CIIEIOBAIN MaJible Heil
poHHBIE ceTH. HelipoHHBIE ceTH pa3ieIsIioTesT Ha KPYITHbIE M MaJIble, IIOCKOJIBKY
JUTI KPYITHBIX ceTeil TIpobiieMa TTOATOHKY IO MCTOPUYEeCKHe JaHHBIC TIpel
CTaBIIIET OTPOMHYIO CIIOXHOCTh. B TecTax Kaxkmas MoOIETb MCIBITHIBAIACH C
ONTHOW KPYMHOM M OJHOI MaJioii ceThlo. BHe mpenenoB BbIOOPKU Majble HEil
POHHBIE CETU B CPeIHEM MPUHOCUIM YOBITOK B $860 co caenku. Dto, HeCoM
HEHHO, JIy4Ille, YeM Pe3yJbTaT MOACIH CIyYaifHbIX BXOJAOB, KOTIa YOBITKU CO
CTaBIsUIA B cpegHeM Gosee $2000 mpu cTaHIapTHOM OTKIIOHEHUH 0Koj1o $400.

Hanee B nmopsinke yobiBaHUs 3¢ (GEKTUBHOCTU CIIEAYIOT CE30HHBIE MOIECTIN.
B cpenHeM Bce TECThI CE30HHBIX MOJEEl MpuBoamIn K notepe $966 co caenku.

3aTeMm cieayloT TpU BUAa Mojeieil Ha OCHOBE CKOJB3SIIUX CpeaHMX (Ha
TepeceYeHNH, YIIe HaKJIOHA M TTOIIEPXKKe,/COMTPOTUBIICHNH). B cpemteM B caen
Ke OHU MPUHOCUIN YOBITOK B $ 1500 — 3T0 BIoJiHe cpaBHUMO ¢ YObITKOM $2100,
OXHMIAECMBIM OT YUCTO CITYIaifHBIX BXOAOB. MHBIMI CT0BaMM, MOJIEIA Ha OCHO
B€ CKOJIB3SIIINX CPETHUX OBUTH JINITH HEMHOTO JIYYIIle CTYIaifHBIX BXOHOB.

Db heKTUBHOCTD BCEX MPOUYUX Mojeel Oblaa OJM3KON K ClydaiiHOH, a
MOJIEJIM Ha OCHOBE 1IMKJIOB, KaK 0Ka3aJoCh, PabOTaIu Aaxe XyXe CaydalHbIX
BXOJIOB.

B npenesiax BEIOOPKY MPpUObLIbHBIMU ObLIHM TeHeTHuecKue Moaenu ($12 533
B CpefiHei cuenke), Bce HelipoHHble cetn ($8940 — menkue u $13 082 — xpym
HBIE) U BCe MOJIEN Ha ocHOBe TpoboeB ($1537). BHe mpeeioB BEIOOPKY TIPU
OBUTBHBIMH OCTAJINCh TOJBKO TeHETUUYECKUE MOJENN, HEMPOHHEBIE CeTH pabo
TaJTV JTydIlle CIyIaliHbIX BXOIOB (XOTS U3-3a TIOATOHKY IO UCTOPUUYECKUE TaH
HBIE WX TIOKA3aTeNIM 3aMETHO YXYIOIIMINCH), a 3(PEKTUBHOCTh MOJIENEH TIpo
00eB ymaJa 10 CJIy4ailHOro ypoBHS («BpeaHasl» ONTUMU3AINS HE MOXKET OBITh
€AMHCTBEHHOI IPUYMHOM TaKOTro pe3yibTaTa).

Manee B mpenenax BEIOOPKU B TTOpsIIKe YObIBaHUS 3(hMEKTUBHOCTHU CIIEIy
0T MOJAEU TOIACPXKH/COTTPOTUBICHUS Ha OCHOBE CKOJB3SIINX CPEIHUX
(cpennuii yoriTok $300 B caenke) U ce30HHbBIE Moaenu (cpeaHuii yoriTok $671).

3areM CJIeI0OBajIM JIYHHbBIE U COJIHEYHbIE Momeau (cpeanuii yobiTok $1076
n $1067 coorBeTcTBEeHHO). MoOMIENN Ha OCHOBE CKOJIB3SIIIINX CPEIHUX TTPUHO
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cun yobiTok ot $1300 mo $1700. Momenu Ha OCHOBE OCLIMJUISITOPOB U LIMKJIOB
MPUBOIWIN K YOBITKaM Gosiee $2000 co caeynku, 4To He JIy4Ille, 9YeM Pe3yabTar
reHeparopa Ciiy4yailHbIX BXO/OB.

WnTepecHo, 4TO BHE MpPeneoB BHIOOPKU COXpaHUIU 3(Pp¢PEKTUBHOCTD Ie
HeTHYecKas MOJIeJIb U MaJible HelipOHHBIe ceTU. Takue MoIeau Ype3BbIUuaiiHO
CMOCOOHBI K MOATOHKE IO UCTOPUYECKHUE TaHHBIE 1 YaCcTO MPOBAIUBAIOTCS B
TecTax BHEe BBIOOPKU U IPU pealibHOM Toprosie. KpoMe Toro, HEKOTOpPHIil TOp
TOBBIN TTOTEHLIMA OBbLT TTPOSIBJIEH PEAKO MCCIEAYeMbIMU CE30HHBIMU MOIEJIS
Mu. [Ipu 3TOM Hambosiee MOMyIsIpHbIE METOAUKM (CKOIB3SIIME CPEAHUE, OC
UWIISITOPBI, IIUKIJIbI) OBIIM Cpeay XyIIIUX KakK B IpezesiaX, Tak U BHE BBIOOD
ku. [IpumeuaTesIbHO, YTO MOJIENIM HAa OCHOBE MPOO0OEB B CPeAHEM XOPOIIIO pa
00TaJIi B TIPOIIJIOM, HO TeTephb X 3(POeKTUBHOCTb CHU3WIACH 10 YPOBHS MO
JIeJIU CJIyYaHBbIX BXOJOB.

B 1a6s. C-1 npuBeaeHa mpuObLIbL B TIPOLIEHTAX TOOOBLIX (IIepBasi CTPOKa
JUTSL KaXIoM KOMOMHALIMY MOJEIN U MIPpUKa3a) W CPeIaHsIST IPUOBLIb B CIACIIKE
(BTOpAas cTpoKa), MOJy4eHHbIE ITPY UCIIOJb30BAaHNY CTAHIAPTHON CTpaTernun
Bbixofa. [IpuBeneHHbIe JTaHHBIE OTHOCSITCS K 9(D(HEKTUBHOCTH TOPTOBIU TOPT
denem B riesioM. OnrcaHus Mozeselt (JIeBblii CTOI0€e1]) COOTBETCTBYIOT UCITO/b
30BaBIIMMCS B 3T0oi KHUTe. [lociaemHue 1IecTh CTPOK B TAOJUIIE CIYXKaT OC
HOBOI JUTS1 CPaBHEHMS pa3IMUHbIX Mojiesieit MexX 1y co0oit. OHU MOJIydyeHBI TIpU
WMCTIOJb30BAHUM CJy4allHBIX BXOJOB M 0a30BOM CTpaTerMu BBIXOIOB.
CpedJIOX % o3HavaeT CpemHIO JOXOAHOCTh B IIPOIIEHTAX TOJOBLIX Ha OCHO
Be HECKOJIbKMX MOC/IeI0BaTeIbHOCTEN ClIydailHbIX BXonoB; CmOmxalOX% —
CTaHAapTHOe OTKJIOHeHue moxomHoctu. Cped $CHEJ/I — cpenHsst npuObLIb/
YOBITOK B CHE/IKE HAa OCHOBE HECKOJIBKUX IMOCIIEIOBATEIBHOCTEHM CIyJdailHbIX
Bx0omoB U CmOmia $CIAFEJ/I — craHgapTHOE OTKJIOHEHUE CpeIHEe PUObLIA B
CIeJIKE.

Monenu Ha ocHOBe MPoOO0s ObUIM YHUKAIbHBI TEM, YTO TIPUHOCUIN TPU
ObUTb B TIpejeiaX BEIOOPKU ITPU TOYTH BCEX COUYETAHUSIX MOICIA M IpUKa3a.
3a UCKII0YeHEM TIPOOOEB BOMATUIBHOCTH, 3TU MOIEIM paboTaliu ropasmno
JIy4lile CIydaliHbIX BXOJOB, XOTS 1 ObUIA YOBITOUHBI BHE MPEAEI0B BBIOOPKU —
yorerTok 06U MeHee $1000, nnorga mexee $300 (cpemHuit yOBITOK MOIETN CITY
YaiHBIX BXOHO0B cocTaBmt 0Kojio $2000). MHbIMU cllOBaMM, CUCTEMBI Ha OCHO
Be MPOOOEB B 1IEJIOM OBUIM JIyYIlle CIyJaliHBIX BXomoB. Ho BHe mpenesioB BbI
OOpKM OHUM paboTajy Topa3mo XyxXe, yeM ciiydaliHblie Bxombl. CpenHUit yOBI
TOK B caenke npesbimai $5000, kak OyATo IoBeAeHNEe PIHKA OBLIO CIIELHaIb
HO HACTPOEHO Ha 3aTpyJHEeHUE PabOThl 3TUX CUCTEM.

Monenu Ha OCHOBE CKOJIB3AIINX CPEAHUX, CICAYIONINE 3a TPEHIOM (Mojie
JIM TIepeceuyeHus M yIrjla HaKJIOHA), B Tpeesiax BRIOOPKU paboTaau HEMHOTO
JIy4IIie Cy4aifHbIX BXOAOB — YOBITKY ObUTH JOCTATOYHO CePhe3HBIMU, HO TTOY
™ Beerna meHee $2000. Hu omHa u3 cucreM He ObUIa TOCTATOYHO 3(hGEKTUB
HOI, ¥ BHE TIpelIeIOB BEIOOPKY KapTUHA, B 00IIeM, He U3BMEHUJIACh, HECMOTPSI
Ha OOJIBIIYIO BOJATWJIBHOCTh PE3Y/IbTAaTOB: OOJBIIMHCTBO COUYETaHMI paboTa
JIN JIy4llle, YeM cJyJailHble BXOIBI, HO BCe-TaKU MPUHOCWIN YOBITKH.
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Tabauya C-1. Pezyarvmamor mopeosau nopmebenem oas ecex uccaedo8anHvix
Mmodeneil co ecemu 8UAAMU 6X0008

B amfiopkre BHe BuSopHH CpepHes

B Bua

O nw:&m n%mlﬂnx memum.?l nfx'l‘u'&':a aubopke BEGOPHA
NpoGoa Kanana -1 ko =14 -10 6 -12
N0 LEHE 3aHPLITHA -60 1066 =671 -209 503 -485
MpoGois MM/MM 1 36 -] -16 =2 =15 15 =11
a2z 1558 430 -812 -T2 -798 690 =594
Mpodoi 27 48 12 =20 =17 -23 29 -20
BONETHABHOCTH 4675 3616 931 |-T737T1 -20894 5272 | 3074 -4912
MpoGoH BONATHABHOCTH, 53 =15 53 =15
ANHHHEIE MO3HLHK 4100 -1640 4100 -1640
MpoGod BonaTMALHOCTH, 36 i8 36 18
BANKTHLIE PHHKM 3977 2106 3977 2106
NpoGol ponaTuALHOCTY, 68 -20 68 =20
€ dunsTpoM ADX 4570 -2415 4570 -2415
MepecevaHue -9 -8 =7 -23 ~-21 -20 -8 -21
ncc -1785 -926 -1045 (=-1628 =1213 -1337 |-1245 -1393
Mepeceyedue -9 =7 -8 -20 ~22 =20 -8 =21
acc =1570 =705 -1534 |-1269 -1755 -1223 |-1270 -1416
MNepaceueHue - -8 -G -22 -18 =23 -9 =21
TCCNB -1686 -890 -1720 |[-1984 -1265 ~-2715 (-1425 -1988
MNepeceyeque =10 -7 -8 ~22 -19 =24 -8 =22
ACC -1942 ~-769 -1731 (=1798 -1071 -2350 |-1481 -1740
HaxnoH -10 -9 =10 =22 -19 -24 -g 22
nce -1667 -206 -1076 |-1083 =615 -2528 |=1216 -1409
Haknox -10 -10 -9 -23 =20 =21 -9 =21
acc -2137 -1629 =1286 |-1714 -1096 -1199 |-1685 -1336
Hawknox =10 -9 -8 -23 ~-19 -3 -8 =15
TCCNB -1842 ~-1365 -1203 |-164T7 -1561 =91 |-1470 -1100
Haxnon =10 =10 -9 =23 =23 -23 -4 =23
ACC -2353 -1531 -1603 |-1872 -1391 -2002 |-1829 -1755
ncc-on =10 =10 -10 -23 -21 -21 -0  -21
=2220 -1630 =-1120 [-3221 -1917 -1731 |-1657 -2290
3cc-on —-10 -10 =9 =23 =23 -23 =10 =23
-2350 -1905 —1171 [-2471 -2214 3128 |-1809 -2604
TCCMnBe-on -10 -9 -9 =21 =17 =20 -8 =19
=-2405 -1869 -1246 |-1821 -971  -1343 |-1840 -1378
Acc-o0n =10 -10 -8 -23 -23 =21 =10 =22
—1865 -1488 -1033 |-2222 -2354 -1604 |-1462 -3027
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Tabauya C-1. Pezyasomamor mopeoeau nopmeenem 0as ecex uccredo8aHHvix
Modenell co ecemu 8udamu 6x0008 (npodoadiceHue)
B swopee Bre Buifopi Cpeares
OTHpeiTHe  JliasTrnai Cron- Ovapearwe MasieTvsdi  CTon- B Bim
NipsKEY i3 fpWkas NpHHaY Enifiopie amBoprn
NCC-MNoga./conp. =10 =10 4 -20 =17 15 -5 -8
-1099 -Ba44 227 |-1962 -1512 482 | -572 -997
3CC-Noga./conp. 0 0 o 0 0 0 0 ]
0 4] 0 0 0 0 o] 0
TECNB-Noag. fconp =8 -3 9 =13 -14 =22 -1 =16
-841 -261 1015 |-1444 -1087 -3566 -29 -2032
ACC-NMoga./conp. 0 o o o] 0 a ) 0
Q Q 1] 0 0 1] v} Q
Nepesyna./ Nepenpog -10 -10 =10 -24 =24 -23 -10 -23
CroxacTuy oCu, -3672 -2228 -2586 |-3130 -2504 -2650 |-2829 -2761
Mepewynn./ Nepenpon =10 =10 =10 -1 -18 =21 -0 <20
RSI =7073 =4093 -6878 |-3537 -1978 -3B824 |-6015 -3113
Croxactiy, =10 =10 =10 -24 =23 =24 -10 -23
CHIHABHEN NHHKRA - 2656 =1B13 =2026 |-2324 -1330 -1968 |-21865 -1874
MACD =10 =10 -B -22 -21 =18 -8 -1
CHIHBNLHER NYHRR -1808 -1210 -147T6 |[-1259 -1434 -533 |-1498 -1075
CTaoxacTHY. -10 -10 -10 -22 =21 =20 -0 -21
PACXOMABHHE =3245 =-2443 =3008 |-3259 -3182 =2179 |-2899 -2873
RSI =10 -9 =7 -22 =19 =20 -9 -20
PACKOMABHAE =2278 =1529 =1308 |-3065 -3400 =2935 |-1705 -3133
MACD 26 12 27 2 20 =5 22 5
PACKOMOBHAE 1383 1250 2062 140 285 -589 | 1568 179
Ceaounoe -10 -4 -1 -6 -2 8 -5 ]
NEpeceyaHHe -1127 424 -179 =300 -56 576 | ~-577 73
CesomHmil -9 -7 3 -14 -14 -16 -4 -15
MMIAYIBG -1069 =757 275 -952 -785 -1750 | -517 -1162
Nepecederne =10 -7 6 =14 =21 20 -4 -5
£ NOATBEPHGEHHEM -1195 -832 B46 |-1512 -3408 1677 | -394 -1081
Nepecedene ¢ -10 -9 -2 =20 =23 1 =7 =14
NOATBERMIERHEN W -1869 -1696 -228 |-2545 -2842 85 |-1198 -1697
HHBERCHER
NyHHoe -8 -6 ] -14 -10 =10 -7 -12
nepeceyeHHe -1287 -406 -686 -894 -643 -702 | -793 -748
NyHHan -10 =10 -8 =15 -20 -8 -9 -14
| utiepuua -2410  -1560  -1288 |-1316 -1942 372 |-1753 -1210
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Tabauua C-1. Pezyavmamur mopeoéau nopmeenem 045 6cex Uccae0o8aHHbIX
Modeneil co ecemu sudamu 6x0008 (npodoadxcerue)
B putopue Bre BmBopHK CpeaHes
8 B
OtHpeiTie  Mwsauasi Cron- OrkpeTwe flumuTHed  Cron-
NpHKa3 APMKES NpMKaa  npukai | ewopwe BRIGODKM

MNepecexeHye © -8 -7 2 -1 -21 -19 -4 =20
NOATBERHAE HHEM -1261 -655 234 | -3465 -3896 -2449 | -557 -3270
MepecevaHie ¢ -9 -10 -8B -21 ~-21 =20 -9 -21
NoOATBEpRIaHHEM W -1646 =1078 -998 [-2937 -3203 -2995 [-1207 -3045
HHBEPCHEH
ConHesHbiA npoGoi -9 =9 ] =22 -2 -14 -6 -18

-16831 -1619 =62 |-2284 -2956 -1329 |-1067 -2190
LiHrnmiackHh =10 =10 -8 -23 -23 =16 -8 =20
MMH,MBKE, -1328 =~1037 -1245 |-3741 -3661 =844 |-1204 2745
Ofipawes. Meagn, %K 193 182 154 -3 -3 3 176 -1
ceTh 18-6-1 6917 TAT9 G764 -233 -331 362 T187 =67
Ofipawey., Megn, KK 6§35 547 320 -18 =17 ~16 470 =17
cote 18-14-4-1 7080 8203 B304 |-1214 =961 -1154 7186 -1110
Touua pagsopora, an. ci, 31 308 237 -17 -16 =11 285 =15
ceTh 18-10-1 9316 29373 10630 |-2327 -2187 -2868 9773 -24684
Touxa paasopora, 4. ci. 768 T42 468 =13 -13 -2 BB0 -8
CceTh 18-20-6-1 18588 18569 15382 |=-2001 -1BB6 ~518 |17516 -1468
TouHa PaIBOROTE HOP. Co. 207 200 178 12 8 -6 187 5
cems 18-10-1 8448 8701 12553 580 4056 -1138 2801 =51
Touwa passopoTa HoOp. . 602 604 ast -18 -20 -22 531 -21
cets 18-20-6-1 18550 18905 6320 |-5314 -B163 -2076 |14592 -4184
[BHETHYECHAR a2 66 42 63 83 12 63 B4
MOAEND, 17264 14846 16247 | 10231 14920 4245 |16119 9793
ATHAHBIE CABNHK
eHeTvHecHan 55 i7 23 =10 -11 -13 32 =11
MOAEND, 11929 7424 7493 |-2711 =-3351 =-3704 | B949 3265
KOPOTHHE CABNKH
Bazoaas
{EMyYaRHEIH BAOL)
CpeploXik =113 -111 -10.3 -228 -22,0 -18,0 | =109 -209
CrOvxn0X% a8 36 26 23
Cpeg $CAEN -2243 =1930 -2039 | -1863 -3066 -1493 |-2071 -2137
CrCrin $CAEN 304 477 391 391
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ITpoTBOTPEHAOBBIE MOMEIN HAa OCHOBE CKOJIB3SIIIMX CPEeIHUX paboTaiu
MeHee CTabWJIbHO, YeM MOJENN CJIEOBaHMS 3a TpeHIOM. MHorue u3 Hux jJe
MOHCTPUPOBAIM MEHbIINE YOBITKM WM aXXe HEKOTOpYIO MPpUOBLIL B TIpeae
Jax BbIOOpKM. BHe mpenesioB BRIOOPKU HaOJ0gaach aHAJIOTUYHAs KapTUHA,
0COOEHHO B OTHOIIEHUM MOJAEIU Ha OCHOBE IMOIAEPXKHU/COMPOTUBICHUS
CKOJIB3SIIIMX CPETHUX.

3a uckimoueHueM Mopaeau pacxoxaeHuss MACD, Bce ocLMIUISITOPBI TIpU
HocwiM Oojbliivie YObITKU. [louTu Bcerma oHM paboTaiv XyxXe, YeM ciaydyain
HbIC BXOObI KaK B Mpeleiax, TaK U BHE MpenesoB BeIOOpku. Camoit xymieit
ObL1a MOZEJIb MePeKyIIeHHOCTH/TIepenpogaHHocTy RSI. B 06erx yacTsx Bbl
OOpKU MaHHBIX YOBITKW MPU €€ MCIOIb30BaHUU ObLIM OTPOMHBIMM, TOPA3I0
OoJIbllle, YeM OXMIAaeMble YOBITKU CIIyYalHBIX BXOIOB.

C apyroit CTOpoHbI, CE30HHBIE MOJIEIN ObLTM OJJHO3HAYHO JIy4llle CclyJaid
HOro Bxoja. XOTs TOJbKO OHA U3 HUX Jajia peajibHylo MpUObLIL U B TIpeenax,
1 BHE MPEIeSIOB BHIOOPKU, JBE U3 HUX ObUIM MPUOBIIbHBI BHE MPEICIOB BbI
OOpKHM, a YOBITOK ellle HeCKOJbKUX ObUT TOpa3go MEHbIIE, YeM OXKMIaeMbIi
yOBITOK MOJIEN CIy4alHbIX BXOJOB.

PesynbTaThl npocTeifieil JyHHOU Mofiesv ObLTM HEOJHO3HAUYHbIMU. B mipe
JiefaX BBIOOPKM OOJBIIMHCTBO TECTOB MOKa3aiu YOBITOK, KOTOPBIA, TEM He
MeHee, ObLI JIy4llle OXMIaeMOro yObITKa ciydyailHbiX BxomoB. IIpu 3ToM MO
JIeJIb Ha MIPECeYeHUU JTYHHBIX CPEeAHUX OblUIa OAHO3HAYHO JIy4Ille CIy4aliHOro
BXOJla KakK B Mpefesiax, Tak U BHE MPEesioB BhIOOPKU.

XOTs COJIHEUHbIE MOJEIM B IIpeleiax BHIOOPKU padOTalu JIydlle CIIy
YyailHOTO BXOJa, BHE TPENEIOB BHIOOPKYU PE3yabTaThl ObUIM HEOTHOPOIHBI
MU U U3MEHUYUBBIMU. DTO TaKKe€ OTHOCUTCS K MOJIEJISIM Ha OCHOBE IIMKJIOB.
BrnpoueM, ukyimyeckre MOAEIH MPY BXOJIE 10 JUMUTHOMY MPUKaA3y WU MO
IIEeHE OTKPBITUS B TOCJAEAHUE TOAbI paboTaiyd ropasio Xyxe, yeMm ciaydyain
Hble BXxojabl. Kak u B cilydyae ¢ MOAEIsIMU Ha OCHOBE TTpo00s, ONTUMU3AIUS
3/IeCh HE UTpaeT POJIM; 3HAYMMBIN ypPOBEHb MOJATOHKHU MOA UCTOPUYECKUE
JIaHHbIE ObLT OOHAPYXEH TOJIbKO B F€HETUYECKUX MOJAENSIX M HEWPOHHBIX
ceTssx. M3-3a orpoMHOT0 pa3Mmepa odpasia JaHHBIX ONTUMU3ALUS OJHOIO
JIBYX TTapaMeTpPOB, HEOOXOAMMBIX JUIs1 OOJBIIMHCTBA MOJENIeH (3a UCKITIoUe
HUEM Te€HETUYECKOU M HEeUPOHHOU ceTH) AaBajia MUHUMAIbHBIU a(pdexkT
«BpPEIHOM» MOATOHKU.

Kak Hu cTpaHHO, MOJEIU Ha OCHOBE HEMPOHHBIX CETEil JOBOJIBLHO YacCTO
MOKa3bIBaJIW HETUIOXUE (JIydllle CIydailHbIX) pe3yIbTaThl BHE MTPENEIOB BHIOOD
K. B mpenenax BBIOOPKU, eCTeCTBEHHO, 3(P(OEKTUBHOCTh HelipoceTelt ObLia
norpsicatouieit. Mbl TpOBOIUIU KOPPEKIINIO KOA(DHUITUEHTA KOPPESIIINU, HO
U TIOCJIe KOPPEKIIMU KOPPETSIMS OCTaBajgach 3HAUMMOM, COXpaHsisi BHE Tpe
JICJIOB BBIOOPKH OLIYTUMYIO PEaTbHYI0 MTPOTHOCTUYECKYIO LIEHHOCTD.

Pesynbrarsl mpaBuj, pa3pabOTaHHBIX C MOMOIIBIO TEHETUYECKUX aJIro
PUTMOB, ObLIM CAMBIMUTYJIIUMU. BennkosenHasi 3¢p(eKTUBHOCTb, ITOJIYYEH
Hasl B TIpejiesiaXx BbIOOPKY, COXpaHsJIach B JUIMHHBIX MO3ULIMSIX U HA JaHHBIX
BHE BbIOOPKM.
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0OG6o0LeHne

MHorue 13 Mofeeli ObUT OMKUCaHbl KaK «3HAYNUTEIbHO TTPEBOCXOASIINE CITY
YyaifHble BXOAbl». DTU MOJENIM MOIJIM Obl CTaTh MPUOBLIbHBIMU B COUYETAHUU C
yJIydllieHHOM cTpaTeruei BbixoaoB. ByacTu I11 KHUTM cTaio 04eBUIHO, YTO MPU
HWCTOJIb30BAaHUM CITyYalHOTO BXOMla XOPOIIasi CTpaTerusl BbIXoAa crocobHa
[TOBBICUTh IIPUOBLIL (WM CHU3UTH YOBITKM) IpuMepHO Ha $1000 B cpeaHeit
caefake. DTO 03HAYAET, UTO MPU XOPOILIEM BbIXOAE MOJEIN, TePIeBIIe YObIT
KU B HECKOJIBKO COT J0JUIapOB, MOTYT CTaTh MPUOBLILHBIMU.

Kak 0b110 cKa3aHO BbILLIE, MYyTh ObLT JOJTUM, TTOPOI TPYIHBIM U 00eCKypa
>XUBawIM. Ho mpu 3ToM B3IJISI ¢ BBICOTHI CyMeJ OOHAPY>KUTh MHOTO TTIOTEH
LaJIbHO NPUOBUILHBIX Mofeieit Bxoga. KpoMe Toro, ObUT0 OOHAPYKEHO HE
MaJlo CIOPIIPU30B: TaK, HECMOTPS Ha yKacHYIO peryTaliMio 1 OTMacHYI TeH
JIEHIIWIO K MOJATOHKE IO UCTOPUYECKUE JaHHbIe, HAWTYYIIIMMI BHE MpeaesioB
o0yyvamnei Wiv 3BOJIIOLIMOHHON BBIOOPKM OKa3aJIMCh UMEHHO HEWpPOHHBIE
CEeTU U TeHEeTUYEeCKHEe MOoAeIr. [{pyruM CIopIpu30M 0Ka3ajloCh TO, YTO HEKO
TOpbie U3 HanboJsiee MOMYJ/ISIPHBIX TOPTOBBIX IMOJAXOI0B — HAINpUMeED, Tepece
YEHUS CKOJIb3SIIMX CPEAHUX U CTpaTeTMy Ha OCHOBE OCLIMJIISITOPOB — OKasa
JINCh B YKCJIe HAMXYIIINUX BCETO C HECKOJBKUMMU UCKIoueHusiMu. [Tpumeua
TeJbHBI ObUTM TakKKe pe3yJbTaThl UCCIEA0BAHUS LIMKIMYECKUX MOAENel, OT
KOTOPBIX OXWJAJIM XOPOIILIei, eciM He WaeaIbHOM paboThl HA OCHOBE UX TEO
petryeckoro ussiectsa. Ho, BO3MOXHO, BBUIY UX TIOIYJISIPHOCTH, AaXKe MpU
COJIMIHON MaTeMaTu4ecKoi peanusaiuu 3¢ GEeKTUBHOCTb 3TUX Mojesieit Obuia
HU3KOM.

CBETJIbIE TOYKU

[TpoBoaunock ucciaenoBanue 3hGEKTUBHOCTU TOPTOBIU LEJbIM MOpTdeaemM
IUJIST KaXKIO0TO M3 TPeX BUIOB MPUKA30B Ha BXOJ (BXO[ IO LIeHe OTKPBITUS, MO
JIMMUTHOMY U CTOM-MpUKazy). DPGhEeKTUBHOCTh B Mpeesiax U BHE TpeaesioB
BBIOOPKM OILIEHUBAJIACh MO OTIAEIBHOCTH.

Hawnmydiast apgekTnBHOCTh BHE TIpEAesioB BBIOOPKM ObLTa TTOKa3aHa Te
HETUYECKUMU MOJIEJISIMU B JUTMHHBIX MO3UIIUSX. BXOI 110 1IeHe OTKPBITUS ObLIT
0C0OeHHO TIpUOBIIEH (TIPHOBLUTH B TIPOLIEHTaX TOMOBBIX — 64,2% B TIpenenax u
41,0% BHe nipemeoB BEIOOPKM). DTa MozesIh Oblila MPHOBUTEHA TAaKKe TTPU BXO
Jie 10 JIMUMUTHOMY TTpUKa3y U 1O CTOI-MPUKa3y, MPUHOCS BbICOKHE CpeIHUE
npubbLUY B caeike. OqHAKO JaHHAas MOJEJb TeHeprpoBalla CAEIKA OYEHb Pell
KO (YTO MOXHO UCMPaBUTh 0oJiee CIOXKHBIMU BEPCUSIMU TOAOOHBIX MOJIENE).

B nopsinke yobiBaHuUs 3(pHeKTUBHOCTU BHE TIPEETOB BHIOOPKHU CJIEMYIO
1Ieli ObUTa KOMOMHAIIMS MOJIENIU MepeceueHs] CE30HHBIX CPETHUX C TTOATBEP
KIAEHUEM TIpY BXOJIE 110 cToI-TpuKa3zy. [1ogo0HO ITMHHBIM MO3ULIMSM TeHe
TUYECKOU Moje/r, OHa ObUTa MPUOBLIbHA U B TIpe/ieiax, U BHE MpeAesioB Bb
OOpKHU: B IIpeesiax BEIOOPKU CpedHsisl PUObUIh B CAENKe cocTaBmia $846 mpu
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JIOXOOHOCTHU 7,4%; BHE MpenesioB BBIOOPKY CpEIHsIs IPUOBUIb B caeike $1677
npu goxogHocth 9,5%. JIpyrue ce30HHbIE MOAETU TaKKe paboTaau XOPOLIO.
BHe mpemesioB BHIOOPKM MpOCTasi Ce30HHAsE MOMIETb Ha OCHOBE TepeceueHMs
Takke ObLIa MPUOBLIBHOM.

3areM WAET MoJeb Ha OCHOBE TOYKM Pa3BOpPOTA ITON yIIpaBIeHHEM Heit
poHHoIi ceTr 16-10-1B KOPOTKHUX IMO3ULIKUAX. DTa MOJEIb JaBajia IPUObUTHL BE3IE
U CO BCEMU BXOJAMHU: BHE TPeEe/IOB BHIOOPKHU MPU BXOMAE IO LiEHE OTKPBITUS
MOJIeJTb TTOKa3ayia TOXOTHOCTh 9,3% TOmOBBIX, TIPUYEM CpPEIHSS CHeKa Mpu
Hecna $580 mpuObLIM; B Ipeneaax BHIOOPKM JaHHBIE [TOKA3ATEJIM COCTABUIM
35,2% 1 $8448 COOTBETCTBEHHO.

Jarnee, Mozeb Ha 0OpallieHHOM BO BpeMeHr MemieHHoM %K Takske moka
3bIBaJIa MPUOBLTb, 0COOEHHO CO BXOIOM I10 CTOI-TIpHKa3y. BHe mpeneioB BBl
OOPKM TOXOIHOCTE cocTaBia 6,1%, a cpemnnsist TpuObLIL B cuenke $362. B mpe
JieJlaX BBIOOPKM 3T TTOKas3aTeIu paBHSIUCH 22,5% u $6764 cooTBeTCTBEHHO.
OO6patuTe BHUMaHWE Ha 3HAYMTEIBHOE YXYAIIECHNE PEe3yJIbTaTOB IIPH IEPEX0
Jie K JTaHHBIM BHE TIPeIe/ioOB BEIOOPKU: XOTS 3TO CBUAETEILCTBYET O MOATOHKE
IO NICTOPUYECKUE TaHHbIE, CUCTEMa OCTaJIaCh MPHUOBIILHOM 1 BHE BHIOOPKU,
1, TAKUM 06pa3oM, OHa MOXET MCITOJIb30BaThCS B PeabHOM TOPTOBJIE.

Eime omHa Momenb, TpUOBUTRHAS Ha 06eMX BEIOOPKAX JaHHBIX, — 3TO MO
nenb pacxoxaeHust MACD, ocobeHHO TTpu BXOJIE 110 IMMUTHOMY NpHKa3sy. BHe
BBIOOPKHU €€ JOXOTHOCTh cocTaBmia 6,1% mpu cpemHeil MPUOBITA B CHOENKE,
paBHo# $985. B mpenenax BEIOOPKM 5TH TToKasaTeau coctaBuaun 6,7% u $1250
COOTBETCTBEHHO.

W HakoHel, cpemy MomeNelt, TToKa3aBIIX MPUOBLTHL KaK B TIpeAesax, Tak U
BHE TIpeNesIOB BEIOOPKU, CIIEAyeT YIIOMSHYTh MOIETh MOIIEPXKKH,/COTPOTHB
JIEHHWSI Ha OCHOBE TTPOCTHIX CKOJB3SIINX CPETHUX C BXOIOM IO CTOI-TIPHKA3Y:
BHE BBIOOPKM ¢e rofoBast JOXOTHOCTh cocTaBmIa 6,4% Tpy cpeaHeil MpUObLII
B crenke $482. B npenenax BHIOOPKY 3T IOKa3aTeau cocTaBuin 5,8% u $227
COOTBETCTBEHHO.

[Toutn Bce ocTaBIIMecs MOAEIN IPUHOCUIIN YOBITKM BHE BHIOOPKH, a MHO
rue — gaxe B Ipeaeiaax BEIOOPKU. EAMHCTBEHHBIM UCKITIOUEHUEM ObIJIa MO
JIeJTb Ha OCHOBE MTPO0OO0EB BOJIATHIILHOCTH, OTpaHUYeHHAst BATIOTHBIMUA PBIHKA
MM, KOTopasi paboTajia BeCbMa X0opollo (B mnpeaenax Beioopku — 12,4% B rof,
$3977 co cnenku, BHe mpeneaoB BeIOOpKU — 8,5% 1 $2106 cOOTBETCTBEHHO).

0600LLeHune

HecMmoTpst Ha TO YTO GONBIIMHCTBO OCTAIbHBIX COYETAHUI MOJeaeil U BXOIOB
ObUIM YOBITOYHBI BHE MpPEAEOB BHIOOPKM, BO MHOTHMX CiIydasiX YOBITOK ObLT
MEHBbIIIE, YeM OXMAAEeMbIA YOBITOK CUCTEMbI CIyJalfHBIX BXOJIOB.

BuauMo, cyiecTByeT psio Mojeielt, JaJeKux oT uaeaaa U TpeOyIoLuX Jaib
HelIeil pa3paboTku, HO CIOCOOHBIX B TpeAesiax BBIOOPKHU 1aBaTh MPUOBLIb,
COXpaHssl BHE BHIOOPKU MpUEMIeMble CTAaTUCTUYECKHE MTOKa3aTeIu.
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CBETJIbIE TOYKWU BBJIU3U

J1o 3TOro MOMEHTa MbI OOCYXIaJIU TOJIBKO paboTy Mojeieli, TeCTUPYEeMbIX Ha
esnioM noptgene. Ilpu TecTupoBaHUM OBLIO CAECIAHO MHOXKECTBO 3aMEUaHMIA,
Kacalollunxcsi 0CoOOeHHOCTel paboThl TOM MM MHOW CUCTeMbl Ha OIpeaesieH
HBIX PbIHKaX. 3a4acTyl0 OTMeuajaoch, YTO JaHHAsl MOJAEIb, BUAUMO, paboTaeT
Ha 3TUX PbIHKAaxX XOpOIllo, a IPyrrue MOJEIM Ha HUX Xe — IIoxo. Her comHe
HUI1, 4TO IIyTeM IToA0Opa JYyYIINX cOYeTaHUI MOJIEeIeil 1 pHIHKOB MOXHO CO
31aTh MOPTQENb CUCTEM ISl TOPTOBAX MopTdeneM pbiHKOB. [Ipu uznoxeHuu
pe3yJbTaTOB TECTOB B JaHHOM KHUTE OBUIM OTMEUEHBI XOPOIIME COYEeTAHMUS
PBIHKOB U Mojefieli 6e3 JOMOJHUTENbHOM ONTUMU3AIMK TTapaMeTPOB.

[Toptdenb hopMupoBaics Ha OCHOBE CTATUCTUYECKON 3HAYMMOCTH B Mpe
Jenax BeIOOpKHU. Llenbio ObUT MOMCK ONTUMAJIBHOTO COUETAHUSI MOAEIU U BXO
Ja 1Sl KaXI0TO M3 PBIHKOB B cocTaBe MopTdens. Ecau mis maHHOTro pbiHKa
MOTEHLUMABHO MOAXOAMIO HECKOJBKO MOJEJeil, TO JIUIIHUE OTOpachiBAIUCh
MO MPU3HAKaM CJIOXHOCTHU (YeM CJIoXHee MoJesb, TeM MEHbIle K Heil 1oBe
pue), TUIOX0il pabOThI C LIEJLIM ITOpTdeaeM U NMoaoOHbIX dakTopoB. Crenu
(¢uryeckue KOMOMHALIMK, OTOOPAHHBIE B pe3yJibTaTe, BKJIHOYAIOT BECh CIEKTP
Pa3IUYHBIX OCLUJUISITOPOB, CKOJIB3SIIIMX CPEAHUX, JIYHHBIX M COJIHEYHBIX MO
JieJie, CE30HHBIX MOJIEJIE U HEMPOHHBIX CETEH; HE BKIIOYEHBI TOJIbKO I'€HE
TUYECKUE aJTOPUTMBI, ITOCKOJIBKY B HAIIMX TECTaX F€HETUYECKUE CHUCTEMbI
coBepIliaJid OYeHb peaKue caesku. IIpyu 3ToM Ha phIHKax, XOpollo padboTaB
IIKUX B Mpeaesax BHIOOPKM, cUCTeMa OOBIYHO BOOOIIE He TOproBajia BHE BBI
0OpKU — MPUOBLTL BHE BBIOOPKHM ObLIa IMOJyYyeHa Ha COBEPIIEHHO JPYTUX PhIH
Kax. DTo He 03HAaYyaeT, YTO MOBEJACHUE CUCTEMBbI BHE TTPENEOB BHIOOPKH OBLIO
IUIOXUM — IIPOCTO, €CJIM PBIHOK ObUI IIPUOBUIEH B OMHOM YacTU, TO B IPYroi
MOYTU He UCTIOJIb30Baicsl. Majioe KOJMYECTBO CACJIOK, XapaKTepHOe Jis TeHe
TUYECKOI MOJIeIu, ObLIO 00YCIOBIEHO ClieMUIECKUMU CBOMCTBAMU JaHHO
ro Habopa MpaBWJI U CITOCOOOB MX COUETAaHMS B CUTHAJIaX TTOKYIKY U TTPOIaXKH.
ITpu HEKOTOPBIX UBMEHEHUSIX HAOOPOB MPaBUJI, OCOOEHHO B KOJUYECTBE UC
MOJIb3YEMBIX TTPABUJI U UX COYETAHUIA, MOXHO B KOpHE U3MEHUTh HACTPOUKY
aJITOPUTMOB Ha PEeIKUE COOBITHUS.

J7151 HEKOTOPBIX pIHKOB MHOTIa HEBO3MOXKHO OBUTO HANTH IIPEAIIOYTUTEID
Hyl0 Mojefb. B Takux ciyyasix moadoupaiach Moaeib, IJIOXO paboTaBIliasi Ha
PBIHKE B 1LIEJIOM, HO IIPUHOCUBIIIAsSI IPUOBLIb Ha OMHOM-IBYX «TPYIHBIX» PBIH
kax. Hanpumep, Mozaens nepekyrieHHocTH/miepenpogaHHocTu RSI ¢ Bxomom
10 JIMMUTHOMY TIpMKa3y Ha noptdeiie padoTajia IIoXo, HO Ha pbIHKaX 30J10Ta
U cepedpa — mnpueMiieMo (B Ipeaesiax BEIOOPKU romoBast JOXOAHOCTh 27,3 u
3,9%, a cpennsas cuenka — $9446 u $4164 1o 30510Ty ¥ cepeGPy COOTBETCTBEH
HO). BHe npenenoB BEIOOPKU JOXOMHOCTh B MPOLIEHTAaX FOJOBBIX COCTaBUJIA
23,6% (3omoto) u 51,7% (cepedpo), cpenHue npudbuin B caeakax — $12 194 u
$24 890 COOTBETCTBEHHO.

OnHa 13 KpYITHBIX HEMPOHHBIX CETeii, KOTOPHIE, TTO-BUINMOMY, OBUIM II¢
PEONTUMU3UPOBAHBI, OblIa MMPOTECTUPOBAHA HA TPeX PhIHKAX MIICHUIILI, T
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HU OIIHA IpyTasi MOMIEJIb He TaBajla CTAaTUCTUICCKN 3HAYUMBIX pe3yIbTaTtoB. [1pn
9TOM KpYITHasl HEWPOHHASI CeTh, MpPEICcKa3bIBaIoIasi TOYKA Pa3BoOpoTa M TOP
TyIoIIast TOJIbKO IJIMHHBIMY MTO3UIMSIMU C BXOIOM IO IMMUTHOMY IIPUKa3y, dajia
CTaTUCTUYECKM 3HAYMMBIC PE3yJIbTaThl Ha KaxKIOM M3 PHIHKOB IMIeHUIl (00
nee 40% romosoii ipubeLT U Gosee $15 000 co cpemHeil COENKM B IIpeneax
BbIOOpKM). Kak HU cTpaHHO, HECMOTpPS Ha OOJIBILION pa3Mep CeTU U OTTACHOCTh
«BpPEIHOM» TTONTOHKM MOA MCTOPUIECKUE HaHHBIC, BHE IMPEIEIIOB BHIOOPKU
MOJIEJTb TTOKa3aia JOXOIHOCTh 24% u B cpenHeM 3apaboraia $5000 Ha KaxkmoMm
W3 PBIHKOB ITIIICHUIIHI.

Huknnueckast Moaesb, €1Ba ik padoTaBIlIasi Ha KaKOM-JIM0O pbIHKE, yCrelll
Ho Toprosayia S&P 500, mokasas rogoByI0 TOXOIHOCTE 15,3% 11pu cpenHeii mpu
obi B caesike $4613 B npenenax BeIOOpKU. BHe mpenesaoB BHIOOPKM 3Ta MO
Jiesb IoKasajia JOXOAHOCTh 21,4% rogoBbIX MPM CpPelHEel NMPUObUIM B CHOEJIKE
$4698. Cremyer oTMETHUTD, YTO TTO JAHHBIM HAIIETO IPOIIJIOTO UCCIETOBAHUS
(Katz, McCormick, mait 1997), nukimdyeckass MoIejib BeCbMa YCIICIITHO pabo
TaeT Ha peiHKe S&P 500.
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Pucynok C-1. I'pacduk n3MeHeHUsT KanmuTana IJisi MHOXECTBEHHOTO MOPThENs CUCTEM

1 PBIHKOB.
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Korna aist kaxxaoro peiHKa ObUIO HAaWEHO XOPOIllee COYEeTaHUE MOJEIU U
BXOJIa, MBI TIPOBEJIU aHaIU3 3(P(PEKTUBHOCTU PHIHKOB B Mpeeiax U BHE Mpe
JIeJIOB BIOOPKU. bbUT MOCTpoeH rpachvK U3BMEHEHUs KanuTana, MTOKPbIBAIOIINIA
oba nepuopa (puc. C-1).

Mbl ObUTM YAUBIEHBI, OOHAPYXKUB, YTO BHE MPEIEIOB BHIOOPKU TOPTOBIIS
rmoptdesaeM CUCTEM U PLIHKOB MpUHECa PUOLLIL B pazmepe 625% romoBbix!
Tak Kak coyeTaHUsI PpIHKOB M MOJE/iel Moa0Mpannch Mo UX CTaTUCTUYECKOMN
3HAYMMOCTH B IpefeaxX BBIOOPKH, TO IMOJyYeHHAsT JOXOAHOCTh 544% romoBhIX
B TIpeniesiax BbIOOPKU Obljla B HEKOTOPOU cTerneHu oxuaaeMoit. TeM He MeHee
BEPOSITHOCTh TOJYYEHUsI TaKOW MPUObUIM B Tpeaeaax BBIOOPKM COCTaBISIET
Bcero-Hascero 1 u3 3 000 000 000 000 000 000, T.e. 3 X10'. Jaxe ecau IpoBo
JIUTh OOBEMHYIO ONITUMU3AIUIO C AECATKAMMU ThICSIY TECTOB, TO pPe3yJbTaT Oy
JIET BCE PaBHO CTAaTUCTUYECKU YPE3BbIYAHO TOCTOBEpEH. BHe mpenesioB Bbl
OOpKHU BEPOSITHOCTD CIy4aitHO TTOJIYYUTh TAKOE COOTHOIIEHUE PUCKa/TIPUOBI
JI WA TOJ0BOM oxof paBHa | kK 40 MUIITMOHAM — 3[1€Ch 1aXKe MOocjie KOppeK
LMY Ha [IIUPOYANIIIYIO ONITUMU3ALINIO CTAaTUCTUYECKasI JOCTOBEPHOCTh PE3YJib
Tata OyAeT upe3BblUailHO Benuka. Ha camoM nene BHe TpeaenoB BhIOOPKU
ONTUMM3AIMS HE TIPOBOAMIACH. B Tpeaenax BHIOOPKU BCE CUCTEMbI ONTUMU
3UPOBAJIUCH Ha 1iesioM TTopTdene. [Tapamerpsl Mojesiell HU pa3y He MoJBepra
JINCh KOPPEKIIMU JUIsT pabOThl HA BBIOPAHHBIX CITeIU(UIYECKUX PhIHKAX, U UC
MOJIb30BajIaCh TOJBKO CTaHAAPTHAsI CTpaTeTust BIXoA0B. Mcronb3oBaHue Ty4
IIMX U3 CTpaTeruii BBIXOIOB, ONMcaHHBIX B yacTu III, Moryio Obl 0OYeHb 3HAUMN
TEJIbHO YJIYYIIUTh 3(P(PEKTUBHOCTD B LIEJIOM.

Takum 0O0pa3oM, HECMOTPSI Ha TO YTO OOJIBIITMHCTBO CUCTEM HEe padoTaloT
1 OOJIBIIMHCTBO TECTOB MOKA3bIBAIOT YOBITKH, 1OCTATOYHO OOIIMPHBINA MOUCK
MOXET MPUBECTU K CO3IAaHUIO CTpaTeTHMX TOPTOBJIU IMOpTdeseM, CIIOCOOHOM
0e3 BCAKOTo MpeyBeJIMYeHUs JaTh 3BE3IHbIE PE3YJIbTaThl.



